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Express corridor being

planned in Surat
Rs 2,900-cr project entails MRTS, metro rail

By Amarendra Jha
Times NEws NETWORK

Surat: An express corridor is being
planned for mass rapid transport sys-
tem (MRTS) in Surat, along the canal
between Kamrej and Althan stretch-
ing about 27 km. The ambitious proj-
ect, being undertaken jointly by
Surat Municipal Corporation and the
Surat Urban Development Authority,
will span three phases and will cost

the MRTS itself, said officials.

Basak said that existing canal
service roads on both sides would be
developed into cement-concrete
ones, along with intersections along
the major link roads which would
have grade separators like flyovers,
road over bridges (ROB) and sub-
ways.

The budget for the roads on both
sides of the canal is pegged at Rs 300
crore. Once these are built, an MoU

about Rs 2,900 crore, said SMC com-
missioner Pankaj Joshi.

The corridor — from Magadalla
near Althan and passing through
Bhatar, Majura, Udhana, Anajana,
Magob, Dumbhal upto Kamrej —
could cater to the transport needs of
the southwest, south and eastern
parts of the city within the limits of
the corporation and the areas within
the jurisdiction of SUDA, SMC town
planner Debasish Basak said.

Basak said a rail-based MRTS
could be developed once the roads on
both sides of the canal at Bhatar,
Sosyo Circle, Limbayat, Udhana and
Magob near Kamrej are built.

The project is planned on a public-
private partnership basis, with the
private sector funding the project in
the form of BOT (build, operate and
transfer) while the public sector
funding in the form of bonds, said
Joshi.

The surrounding areas of the
MRTS would have self-sustainable
commercialisation. Impact fee would
also be

would be signied with private opera-
tors for operating bus services. The
civic body would provide facilities
like bus stand, service roads, parking
and other ancillary provisions.

The bus rapid transport system
would help develop new areas along
the canal.

The third and final phase of the
project entails an elevated metro
railway transport system, Joshi said.

The recently revised Jawaharlal
Nehru National Urban Renewal Mis-
sion (JINURM) also includes urban
transport system, and funds would
be sought under this scheme for the
canal development project, added
Joshi.

The work on the project would
start by mid-2006. ‘T'o begin with, the
blueprint will have to get an ap-
proval and funds will have to be
arranged from various sectors, in-
cluding banks. The two civic bodies
plan to complete the project in four
years, said Joshi.

charged over |
and above |
the normal
revenue gen-
eration from
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By

Dr. Mahesh D. Desai
Ph.D. (Civil Engg) Rtd. Prof SVNIT, Surat.
Consulting Engineer, EFGE Consultant, Surat.

International Conference on Urban Heallh Initiative, Organized by SMC & Gowvi Medical College ot Sural, on 11-02-2006

O INTRODUCTION :

» Life and living objects survive and bloom depending on
sustainable supply of good quality water in adequate
quantity. All activities from Puja to eternity is linked with
water. Puja, hospitality, industry, environment, life,
construction and destruction activities are linked with
water.

2.006-02—1 1. “Water Resources: A Governing Factor for Urban Development”,
International Conference on “Urban Health Initiative”, Govt, Medical College & SMC, Surat
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International Conference on Urban Health Initiative, ©rganized by SMC & Govt Medical College at Surat, on 11-02-2006

«
Health initiatives for Urban Centers are directly linked with:

a) Water Resources (Quantity),
b) -Quality of Water available,
¢) Drainage of Storm Water,

d) Management of Water Resources — Conservation,
Recycling, Control of Salinity ingress in Coastal Areas —
Surat — Bombay — Madras

e) Development Plan by Act provides reservations of land
for Storage — Drainage - Recycle.

Intermational Conference on Urban Health Initiative, Organized by SMC & Govt Medical College at Surat, on 11-02-2008

In present scenario good planning requires 15 years
time for such projects. Rapid Urbanization, Land
Pricing, Litigations indicate need to reserve say 10 to
15 % land for over coming repetition of Past Problems
in Development Phase.

2006-02-11, “Water Resources: A Governing Factor for Urban Development”,
International Conference on “Urban Health Initiative”. Govt. Medical College & SMC, Surat
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International Conference on Urban Heallh Initiative, Organized by SMC & Govi Medical College st Surat, on 11-02-2008

U Norms of WHO :

For overall Global Consideration WHO considers:

Quantity in CM / Year / Head
Minimum Supply 2000
Tolerable Supply 1700
Scarce Supply 1200

trends only. .

These norms will vary from country to country based on climate, growth
rate of population, industry, pollution etc. Hence it is used to predict future

2006-02-11, “Water Resources: A Governing Factor for Urban Development”,

International Conference on “Urban Health Initiative”. Govt. Medical College & SMC. Surat
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International Conference on Urban Health Initiative, Organized by SMC & Govt Medical College at Surat, on 11-02-2008

U GLOBAL SOURCE:

» Good water essential but scares commodity with zero growth ( or decreasing
with mcreasm'q pollution and intrusion of salinity in ground water over coastal
belt) is hardly 2 cubic meter in every 1000 cubic meter of available resources.

» The cycle o f generation of fresh water — Hydrological Cycle on earth is shown
in Plate — 1.

Ocean - Evaporation 1
— iuoanEMr

Land — Transpiration J[

Transportation by winds to Land - Sea

Precipitaion =~ ——  Rains, Snow, Glaciers and Percolation in ground.
1 e
Surface storage: Ponds, Dams, Rivers Ground Water - Aquifer
T

j Seeps Back to Sea
THE AVAILABLE STUDIES ESTIMATE: SRS :
WATE_R_ CYCLEEE] PRODUCE_D_:_'_YEAR =108 x 1013931 _' CM-Cubic Meter

Continued.

S G
45X 1072CM
62 X 102CM \ Rain To Sea
Evaporation Hedimton 410X 1012 cMm
a8 /s / K bid i
A\ 108X 10 M Vipawr

/ \ Precipitation
11 456 X 1012 CM

f(f[ = Lo

=Ihs Seepage Under Ground SEA
\_4? X 1012 CM
LAND SURFACE - AREA : e

Storage Ground Water :
Over Thousands Years SEA - AREA :
8500 X 10'2 CM 374 X 102 sQM

136 X 102 SQM

CM-Cubic Meter
WATER CYCLE - ANNUAL FOR GLOBE SQM-Square Meter

2006-02-11, *“Water Resources: A Governing Factor for Urban Development”,

International Conference on “Urban Health Initiative”, Govt. Medical College & SMC. Surat
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Intarnational Conference on Urban Heallh Iniliative, Organized by SMC & Govt Medical College at Surat, on 11-02-2008

» Th_e fresh water on surface is getting polluted by living processes. The millions
of years seepage water stored under ground is depleted by use in areas of
scarcity. The lowering of ground water by tube wells in coastal belt increases
the intrusion of seawater. Thus both surface and ground water are expected to

decrease in future. Plate — 2 illustrates this.

PLATE- 2

Ground Water Uses

Sweet Saline
Ground Level, RL+12 (" it
1970, GWL RL+2 2 I I RL 0.0 m Sea Level

Depietedl by GW Use g
2000, GWL RL(-)12m _, ]
2000, Saity Wi 1970 Salty W.L. g 5 xm
3to4km

Over Use Of Ground Water By Bore: G.W.L. Depletes, Salinity intrudes

SEA WATER INTRUSION

2006-02-11. “Water Resources: A Governing Factor for Urban Development”,
International Conference on “Urban Health Initiative”, Govt. Medical College & SMC, Surat
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No planet with water source has been traced.

Huisman (1890) estimated source, which is expected to decrease with years is:

# International Conference on Urban Health Iniliative, Organized by SMC & Govt Medical College at Surat, on 11-02-2006

O SWEET WATER RESOURCES OF EARTH :

Sr.No. Source Quantity in 105 | % of Total Water
(Lakh)CM availability

1 Oceans 1330 97.00

2 Glaciers 29 292
Polar Ice

3 Ground Water 8.4 0.61

4 Surface Water 0.13 0.01

= - Ponds, Rivers

5 Atmosphere - Negligible

Biosphere

Available water for drinking is only 6 cubic meter of 1000 cubic meter. Some of
this is not assessable by human settlements. Hence the available assessable
drinking source could be placed at 2 cubic meters for every 1000 cubic meter.

International Conference on Urban Health Initiative, Organized by SMC & Govt Medical College at Surat, on 11-02-2008

U0 WORLD WATER RESOURCE :

*  Ground Water Fresh Stored over Years ............ 8500 x 102 CM
*  Considering Detention time of 200 - 300 years,

Renewable Income of rains...............cocevevvn, 46 x 102 CM

d HUMAN NEEDS OF WATER :

FOR URBAN AREA (IS: 1172 — 1993)

Activity Quantity in (L / Head / Day)
Drinking & Cooking 10
Bathing 5>
Washing - Cloths & Urinals @TiD)
Other Cleaning 15
Flushing Toilets

2006-02-11, “Water Resources: A Governing Factor for Urban Development”,
International Conference on “Urban Health Initiative”, Govt. Medical College & SMC. Surat
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International Conference on Urban Health Initiative, Organized by SMC & Gowt Medical College ai Surat, on 11-02-2006

U INDUSTRIAL NEEDS :

The demand depends on processes:

*  Textile industry requires 100 Kilo Ltr / tone of textile material handled.
*  Paper industry requires 400 - 500 Kilo Ltr of water / tone of product.
+  Fertilizer industry — 200 Kilo Ltr / tone

For Industrial Cities, Ultimate per capita water requirement may be as
high as 450 L / Head / Day as compared to normal requirement of

50 L / Head / Day.

Intemnational Conference on Urban Health Initiative, Organized by SMC & Govt Medical College at Surat, on 11-02-2008

U AVAILABLE WATER RESOURCES IN FUTURE :
PROJECTIONS FOR GLOBE :

Though fresh water under ground is estimated as 8500 x 10'2 cubic meter,
the renewable source of water is only 46 x 10'2 cubic meter.

PROJECTIONS OF NEEDS & SUPPLY (GLOBAL) :

1| Year 1950 | 2000 | 2050
2 | Population x 107 (Crores) 300 600 900
3 | Available resources of water (CM / Year / Head) | 3000 | 1650 | 1000
4 | Minimum Desirable WHO (CM / Year / Head) 2000 | 2000 | 2000

Plenty — Scarce — Scanty

The scarcity supply will grow over years from 2000 and overall reach
critical state by 2050. This period will, in each country may vary but trend
is definite.

2006-02-11, “Water Resources: A Governing Factor for Urban Development”,
International Conference on “Urban Health Initiative”, Govt. Medical College & SMC, Surat
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International Conference on Urban Health Initiative, Organized by SMC & Govt Medical College at Surat, on 11-02-2006

(A) NORMS OF QUANTITY
OF WATER (WHO):

| (B) AVAILABLE WATER IN INDIA: |

ESTIMATE: _

Liters / Head / Day _1

1 (A) Minimum 5480
(B) Tolerable 4650
(C) Scare *3280

* 1200 m* / Head / Year

SOURCE QUANTITY IN
(Billion Cubic Meter (10° CM))

Rain — Snow / Year 1870
Ground Water il 432 )
Total 2302 BCM

Usable water = (690 + 432) x 10° CM
=1120 BCM

International Conference on Urban Health Initiative, Organized by SMC & Govi Medical College at Sural, on 11-02-2008

INDIA: Projection of Availability of usable / Total Resources over years:

Year 2001 2026 2051
Population 103 x 107 140 x 107 160 x 107
Distribution of water in Cubic 1090 800 700 Usable
Meter [ Year / person 2000 1600 1400 | Total Resources
Liters / Day Available 2986 2191 1917 Usable
5480 4383 3835 | Total Resources

Min Water Desirable

effort for next 2 decades.

Note: To Convert Total Resources into Usable in Storage, Conservation, Recharge will be a massive

2006-02-11, “Water Resources: A Governing Factor for Urban Development”,

International Conference on “Urban Health Initiative”, Govt. Medical College & SMC, Surat
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Intenational Confarence an Urban Health Initiative, Organized by SMC & Govt Medical College at Surat, on 11-02-2008
O CONFIRMATION OF FORECASTS :

Some recent surveys have shown:

1)  About 100 crore (1 billion) people have no drinking water.

2) 280 crore people (2.8 billion) are waiting for water supply for sanitation,

3) 25 crores suffer water born diseases.

O CONFIRMATION OF TREND IN INDIA :

1) Increasing repeated scarcity of water in many parts of country.

2) The free drinking water supply is pre 1970 history. The price of litre of water for
drinking is average Rs 15/ litre. The industrial needs of water has created new
industry of water supply by tankers with cost ranging from Rs 250/- to 400/- for
1000 litre.

Continued..

International Conference on Urban Health Initiative, Organized by SMC & Govit Medical Coflege at Surst, on 11-02-2008

3) Water becoming scares and costly, thefts from canals / reservoir and SMC
industrial supply have become daily news headlines. Inter state, inter country
legal battles have already started in country and will not take long when water
may become a political tool for future politicians. Future wars could be for
water.

4) Shortage of surface water have led to mass use of ground water lowering G.
W. L. by 10 to 50 meters generally. In coastal belts Surat for example,
Seawater therefore found entry in 2 — 4 km belt around estuary making G.W.
source as polluted.

2006-02-11. “Water Resources: A Governing Factor for Urban Development™,
International Conference on “Urban Health [nitiative”, Govt. Medical College & SMC, Surat
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Intemational Conference on Urban Health Initiative, Organized by SMC & Govt Medical College at Surat, on 11-02-2006

4 Quantity in Inter Country Disputes
Needs (Population 160 crores) Billion Cubic # Nepal, Bangladesh,
Meter (10%) Pakistan
(1) | Domestic 100 —Llﬂ‘erlsm“ Disputes
# Gujarat — MP
(2) | (Irrigation for food 450 million tones) 1000 Available Total # Karnataka — Andhra -
New storage to be created 600 BCM Ground + Surface Tamil Nadu
@) | Power Sector % 2300 BCM(Total) | # Punjab — UP — Delhi
Atomic — Thermal — Hydro = 1120 BCM (Usable) | Fruits of Green
Revolution
(4) | Industry for Employment 200 If ei:zlés arerntmde White Revolution?
TR T e Cost of Water Higher
(5) | Keep Rivers Clean Flowing 2 1180 BCM Higher Living Cfst
As Lisable Purity of Water |
(6) | Needs for Fighting * Planning For Diseases, Health Hazards
Hazards - Fire - Atomic- Salinity 60 20 Years Guess 1 Liter Water
* Cost At Railway:
* Priority 1968.........(Max) 1.0 Rs
7 7 1998... wenees 10,0 Rs
i ez, 200 CAN LEAVE 2021.., .100.0 Rs
e 2 = WITHOUT ROAD | 2056... A
(8) | Loss - Waste 600 BUT NOT Industry:
> Total Needs 2380 WITHOUT 2004 -—-—> 25Rs /1000 L
Say2400 | WATER! 2056—-3500 Rs / 1000 L

Intemational Conference on Urban Health Initiative, Organized by SMC & Govt Medical College at Surat, on 11-02-2006

O CAN CRISES BE MINIMIZED?

The crisis in India are delayed due to slow and steady planning of 3000 or

more minor, medium and major irrigation projects in priority over last 50 years.
The white & green revolution has, through the network of canals,

revolutionized water supply for domestic purposes to non-urban sector.

The additional water estimated as 600 x 10'2 Cubic Meter has to be
conserved from sustainable sources untapped so far. To locate sources, plan
project, obtained required funds and generate public awareness to avoid
politico — environmental - legal clearance to project, advanced planning is
need of hour. The immediate need to identify source and ascertain land use
reservations from government in 2-3 years. Whereas urban activity e.g. SUDA,

TP Plans at Surat is in process, overall reservations of land required for
storage and supply will be easy. Once TP is planned, step-by-step “Part to
Whole System” will not be economical nor efficient. Once source is planned

efficient economical system by parts can be evolved as growth occurs .
Continued..

International Conference on “Urban Health Initiative”, Govt. Medical College & SMC, Surat
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Intesnational Conference on Urban Health Initiative, Organized by SMC & Gowt Medical College st Surat, on 11-02-2006

To conclude, it is first step to locate / Plan source of
water for urban center and ascertain that land is reserved.
This establishes primary need for sustainable planning of

water resources for future.

This plan requires legal back up of act ( Development
Plan / Town Planning scheme) to reserve land for water

resources and storm drain.

Intemational Conference on Urban Health Initistive, Organized by SMC & Gowvt Medical College st Surat, on 11-02-2006

O METHODS FOR MINIMIZING CRISIS :

Conserve sweet water:

E.g. Auto level gates of Singanpore weir releases water round the year, which
merges in to tide. Balloon dam at Umra can conserves 100 million m3, (Plate-3)

Harvest rain water/ Floodwater by storage check dams, Lagoons: 400 million m3
(Lagoons on coast lines).

Harvest rainwater by recharging ground water — Each house, drain and plot: 170
million m3. (Plate-4)

Recycle water for more than one use. E.g. collect wash & bath domestic water 120
L / Head / day and use for flushing & other cleaning (60 L / Head / day) saving
more than half water consumed per capita for domestic use.

The sewage water, after tertiary treatment, can be used for gardens, green belts,
irrigation and recharging in to ground.

Continued. .

2006-02-11, “Water Resources: A Governing Factor for Urban Development”,
International Conference on “Urban Health Initiative”, Govt. Medical College & SMC, Surat
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Intemational Conference on Urban Health Initiative, Organized by SMC & Govt Medical College at Surat, on 11-02-2006

Multipurpose Projects to Make Optimization of Water.

Surat — Flood sustainable > 1000 million m2 / year (Plate-5)

Use kharland along seacoast

Hansol Umbharat- 4 lane coastal highway at R/L 8.0

Length 50 to 80 km: Plan 50 % water lagoon & 50 % land reclamation.

COASTAL HIGHWAY KHAR LAND GREEN BELT | PLATE- 5
SR fo A CiTY

vy 20m L ™ S

Sea Desalination
anisom oWl
() 10.0m
5
R « Excavation Lagoon
0 LAND, +6.5 ; 2
+ Soil F.A. reclaiming
A ROAD Land...25 Million SQM
D WATER +5.5 + Store & Recharge
Water up to 100+20
= million CM

MULTIPURPOSE PROJECT TO MAKE OPTIMIZATION OF WATER.

2006-02-11. “Water Resources: A Governing Factor for Urban Development”,
International Conference on “Urban Health Initiative”, Govt. Medical College & SMC, Surat
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1 extra land for
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2006-02-11. “Water Resources: A Governing Factor for Urban Development”,
International Conference on “Urban Health Initiative”, Govt. Medical College & SMC, Surat
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MINING SAND FROM RIVER BY LEASE HOLDER

1.0 Introduction:

River sand was obtained by suppliers of building materials since decades. Up to 1973-75,
river Tapti carried sediments 60 to 90000 PPM during floods. These sediments formed
soals, islands of sand over original river bed. As river was not flowing after Nov., such
islands / soals were dug up to obtain construction material. Occasionally one meter deep
sand, below meter deep tidal water, was excavated by divers by basket. Such activity did
not disturb the original bed material of river (generally below RL (-) 2 to 0.0, 10 to 15 m
thick) deposited in fault flood plane of river over past thousand’s of year. The delta of
river in Surat and around has wide river channel meandering in S shape over wide flood
plane of around 3 to 5 km or so. The original sand bed has been an active source of
natural water recharging soil, wells and ponds on coastal belts. This strata, during flood,
charges ground water sources up to RL (+) 10 m or so around. The system, over years has
led to geological, ecological equilibrium river regime within flood plane.

2.0 Definitions:

For the purpose of lease for mining of sand in river, there are hardly any detailed
definitions / specifications of technical and legal aspects. The lease holders, by their
actions, claim exclusive rights of mining all materials, silt, sand, soil in area allotted, to
any depth, dredged or dug by any technology. He has mined banks, acquired by
government for flood protection palas — above tidal level. Ignoring even others safety, the
jet wash dredging technology for mining, used stored drinking water of SMC probably
without any permission or price, for sand mine, related activities — making bund,
approaches, pala, temporary roads, dumping soil (not required) in river at any place
making hundreds of “Tekaries” at places of his choice. He almost bridged river near
Gaypagala stopping normal inflow of water to reservoir and threatened SMC by legal
actions. This means lease holder can play with only source of drinking water to city &
industry of Surat and Gov. may become helpless awaiting legal strictures.

Leaser has no knowledge nor liability to owner or public for his activities and related
indirect impact on the social — economical aspects safety of structures in river (weir,
bridges) and on banks such as flood protection pala, regulators, villages, aquafer of
banks, quality of irrigation & drinking water etc. Prima-facie undefined lease of mining
of sand in river can lead to disastrous impact on ecological, hydrological (flood) regime,
ground water and quality of drinking / industrial water for city of Surat & Hazira. Open
mines for coal & minerals have strict safety requirements for surroundings. Here the
depth of mining is undefined. Extent of safe width and safe technology for mining in
drinking water reservoir have never been defined. The exercise of the controls, by one
powerless non technical staff for district, is impossible even if prescribed. The socio-
political and required extent and type of patrolling in selfish - corrupt society, needs to be
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assessed. The lease policy itself in terms of economics, long term social security and
disastrous side effects needs to be reviewed by Government for state as a whole.
Expenses incurred by public bodies — SMC, other Government services like disaster-
management & flood damages compensation over years are national loss of assets and
must form part of cost / benefit ratio of project of leasing.

3.0 Case Studies:

Mining underwater is skilled technical job requiring a design and safety inspection by
competent authority equipped with modern technology tools. The case studies, by
preliminary analysis by social activist, have proved impact of deep mining under water
by using hydraulic pumping beyond doubt. The qualitative & quantitative detailed study
can be initiated by Gov. R& D department to evolve socio-economical safe policy for
granting lease for mining.

3.1 Damages to Hydraulics of Rivers:

The bed levels of river slope have been totally disturbed. Fig. 1 shows reduced negative
slope of Tapti. The average bed slope (S) 1/1500 has been reduced to almost 1/6 in 30 km
section u/s of Singanpore weir. The bed material and its smoothness, coefficient has been
changed from sand to silt & fine clay deposits after mining. The effect is obviously
higher flood level (afflux) to keep continuity in flow of river. This impact is reflected by
recent GOG, decision to raise flood palas to RL 16.0 m from present RL 14.0 m.

3.2 Damaged Intake Water Works:

The mud dumps by miners have changed flow from water intake structures (SMC). It has
also created large silt & fine clay deposits by miners disposal of top clay cover. Scour
and silting have destabilized and reduced efficiency of intake wells of SMC at Sarthana,
Katargam etc. The quality of water, of course, was spoiled by dredging operations of
lease holders using same reservoir jet to wash bore and sand & leave sediment in
reservoir. It took years to realize that problems are caused by sand mining, quantitative
studies are not available.

3.3 The Gaypagala and hundreds of silt bunds in river created by dumps of the top clay
silt layer over mine sand have been partly responsible for growth of hyacinth, increased
bacteria and reduced flow of water available inspite of release from Ukai. Story of
Gaypagala and problems of district administration SMC and Court are well known to
city. Prima-facie lease holder’s action may lead to crisis of drinking water in quality &
quantity is undisputed. Extent ofcourse cannot be defined.

3.4 Damage to regime of River:

The changed flow, turbulence and piping action created by hydraulic technology for
mining have resulted in,

1) Widening of river to 1% to 2 times normal width,

2) Flow of sand bed below banks near Bharimata, Rander - Ashram Zone, etc. Such
movements endangered city from floods. The restoring of the banks and safety now
undertaken will cost in crores to SMC and Government.

3) Movements of type (2) with slip-circle arc failure of banks, have brought disaster to
stone walls near LIC Building. The river bank upto 14 m height with slope (2:1 to
3:1) was stable till its toe was mined and height of bank be increased to 16 to 20 m.

4) The erosion of banks and channel endangered the weir Singanpore due to mining
almost 2 km away from weir. The preparation of mining creates piping condition
and flow of sand from surrounding long distances. The emergency repair of pockets
ws of weir spending crores amounts to SMC placing stones & fabric in pits dug by
sand mine lease holders. The cost of repairs exceeded cost of sand mined and
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hence even slightest probability do not justify mining if long term overall state &
national view is taken.

5) Very unfortunate is mining lease holders or leaser do not keep any record of

extent, type and time of mining. This makes analysis of cost, benefits and damag«;{,)

if an)} impossible.

4.0 Econemics:

The river bed sand mining is permitted with a view to collect revenue by state. I don’t
think non availability sand should be looked up as essential commodity for development.
This is based on information that there is no obligation of miner to supply sand at
specified price.

Then project must be viewed from angle of economics. The income of project must be
assessed to evaluate benefit ~ Social, Economical, Environmental, Ecological aspects.
The cost involve in long term problems directly or indirectly by mining activity namely
disaster management, raising of flood palas, flood damages to banks & structures,
increased cost of treatment to river regime, water for drinking by 3 million, etc. As
explained earlier cost of public, private & corporate bodies due to after effects of activity
like uncontrolled mining using water from drinking water source even a part, would
pending R & D, suggest pennywise found foolish situation.

5.0 R & D related to Mining:

The technical problems involved by leasing river bed for uncontrolled mining, its
economic overall benefit to society and risk involved for river 10 km long is duty and
responsibility of the Government who is granting lease. They have like, structural
designers, in case of earthquake proof design legal responsibility to certify that permitted
mining will not create damage to river regime, structures in & on banks in the area,
involve long term safety of banks by erosion / afflux and contaminate water used for
drinking purpose.

The mining will have to specify location, depth, technique of mining top soil, placing it
ete. It must prohibit use of reservoir water for water supply for mining (washing of deep
sand with salinity and fines) dumping of soil cover over sand to make service bunds and
road dyke in river (changing regime and ecology-flow). The present office being
incapable of field conirolling special non-corrupt vigilance squards day & night may have
to be created (Cost!)

The drafting legal, documents for public safety and compensation for damages will have
to be assigned to experts.
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