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ABSTRACT
Ridge line

Watershed management & rainwater harvesting plays

vital role in reducing soil erosn & waterconservation.

Many districts in coastal Maharashtra face the perenni

problem of water storage despite of getting heavy rair

during the monsoons lack of water is particularly acut

problem during the months after the monsoon seasor

This study aims to cater the water ety by —

implementing watershed management & rainwate WATERSHED

harvesting systems, To model & analyze watershed

Rainwater harvesting project in our college

(Vishwanike a n 'M&EET) i area to fulfill water Fig. 1: Watershed Network

requirement.

CTontoure iirne

1.2 Rainwater Harvesting
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. The technique of rainwater harvesting involves
harvesting, water reuse

collecting the rain fromlocalized catchment surfaces
such as roofs, plain / sloping surfaces etc., either for
direct use or to augment the ground water resources
depending on local conditiofiReferFig. 2).

1. INTRODUCTION

1.1 Watershed

Watershed is the hydigeological unit of area from
which the rain water drains through a single outle
When rain falls on the mountains, it flows down
through small streams. Many such streams joifotm
bigger streams, which in turn join to form rivulets,
which join to form river and so on. The entire aret
which supplies water to a stream or rivulet or a river ¢
a particular point in its flow is callethe watershed or
catchment areal'he top ofthe watershed is called hill ..o
or ridge portion. The ridgéne partitions one watershed
from all the droplets of rain within the watershed Will .. ...cewes
flow from another, or can be said to be the boundary ;
the watershed ridge portion through different drainage ) . )
lines to the valley portion of the watershed and will be Fig. 2: RainwaterHarvesting

drained out of the watershed through a common exjt hed
point (ReferFig.1). 1.3 Watershed Management

It is a term which describes the process of implementing
land use and water management practices to protect and
improve the quality of wateand other natural resources
(ReferFig. 3).
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Fig. 3: Watershed Management Network
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Fig. 4: Vishwaniketan Campus

4. PRESENT STATUS OF WATER SOURCE FOR
The Integratd Watershed Management ProgrammeyoMESTIC PURPOSE IN VIMEET CAMPUS

(IWMP) one of the Flagship programme of Ministry of;
Rural Development is under implementation by the
Department of Land Resources since 2Q09 after
integrating three area development programmes
namelyDesert Development Programme 2.
(DDP), Drought Prone Areas Programme (DPAP)

and Integrated Wastelands Development
Programme (IWDP), for development of rainfed/
degraded land in the country.

3.
3. CASE STUDY

4.
The area taken for study i s hwan MEETt n’ g

Khalapur which is ourcollege area. Total campus area

is 14 AcresCampus consists of 2 colleges (Engineering,
& Architecture), 1 canteen, 2 gardens, 1 hostel with

total population of 1800 including hostel. The daily

requirement of water for domestic purpose is 72900
litres. Itis located near Mumbai pune expressway. Totdl.
area taken under mini water shed project is 1.4 hect.
This watershed area comes under heavy rainfall zone
even then during summer season water scarcity is
noticed. The entire area absorbs water, but does nbt
retain the water, because of the slope and ground
condition. As a result the area faces water scarcity in

for the watershed managementnda Rainwater
harvesting project (Refer Fig).4

rest of the season hence we have taken the college aéea

In a week from Monday to Saturday there is a
requirement of 3 tankers per day & on Sunday it is
2 no. of tanker.

Here 1 tanker = 10,000 litre capacity which cost
Rs.900 therefore total monthly water requirement
= 10,000 x 20(no. of tankerz)4(weeks)

= 8,00,000 litres which costs apprBs.70,000

Anually = 96,00,000 lit. which cost Rs. 8,64,000

If we proposed watershed & rainwater harvesting
n ourcollege area

Then from rainwater harvesting we can collect
66,59,933 lit.And from watershed we can collect
1,16,55,000 lit.

Therefore total water which we can collect from
rainwater harvesting & watershed management =
1,83,14,933 lit.

But from which 186 of rainwater percolates in the
ground therefore from watershed we get =
95,57,100 lit.

Hence from both watershed & rainwater harvesting
we can get = 1,62,17,033 lit.

5. WATER REQUIREMENT IN VIMEET
CAMPUS

Basic Requirement of water per day

1. Total No.of student in VIMEET (Including Staff) =
1800

(A) No. of student staying in Hostel180
(B) No. of remaining student (Nestaying)

=1800 — 180 = 1620
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Basic Requirement of water (As per 1S 1172-1993 in  Tank 5 (storage tank}y.5 x 3.7 x 6 m
Ipcd)
o 6.4 Manual Design & Software Analysis for Tank 1
(A) Student staying in Hostel =180 x 135 = 24300(watershed)
(B) Student Norstaying in Hostel = 1620 x 3648600
Total (A +B) = 72900 lit/day (for domestic purpose) 6.4.1 Manual Design
1. Thicknessof wall =280mm
2. Cover =25mm
3.Steel :

6. IMPLEMENTATION OF WORK

6.1 Engineeering Survey

a) On long wall : ¥ at corner
On remote face= 16mm bar @ 45 mm c/c
comes under watershed. The highlighted portion shows On liquid face = 8mm bar @ 95 mm c/c
Vertical steel =10mm bar @ 150 mm c/c
2" at mid span
On remote face= 16mm bar @ 60 mm c/c
On liquid face = 8mm bar @ 95 mm c/c

The following fig. 5, shows contour plan of area which

location of the proposed watershed tank.
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10mm @ @ 190mm c/c (vertical bars)

Fig. 5: Contour Plan

—8mm @ @ 60mm clc (liquid face)

6.2 Average Rainfall [Meteorological dept]
16mm @ @ 80mm clc
at mid span (outer face)

Rainfall was high with average rainfall of 3336.36 mm
for past 10 years. The highest rainfall in last 10 yeal
was 3921.4mm in 2009 and lowest rainfall was
2289.4mm in 2015.

20073293.5 mm 20083489.9 nm
20093921.4 mm 20103148.6 mm
2011:3234.2 mm 20123375.3 mm
20133913.5 mm 20143031.8 mm
20152289.4 mm 20163670.30 mm

Fig. 6: Reinforcement Details

6.3 Dimensions of Tank

Tank 1 (watershed tankd:6 x 3.0 x 6 m

Tank 2 (rainwater harvesting tank)5 x 3.7 x4 m
Tank 3 & 4 (filtration tank)5.6 x 3.8 x 3 m
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1.Similarly we had design fdank 2,3,4,5.

2.The structure proposed ithe area for collection of
rainwater for watershed management is like a farm
pond. The reinforced cement concrete rectangle tank
is proposed for collection of water. The tank 1
(watershed) will be open from top & bottom so that
the rainwatershould percolate into the ground for
recharging the ground water table.

VISHWANIKETAN (-MEET)
Plot Area - 60,000 sq.m
10mm@ @ 190mm clc (vertical bars) Rooftop Catchment Area - 13,000 sq.m|

8mm @ @ 60mm cic (liquid face)

AUDITORIUM [ euverowo | |

16mm @ @ 300mm c/c at mid span (outer face) I 1 / /
STAFF | ] . PLAYGROUND |
16mm @ @ 200mm at comer c/c (outer face) QUARTER

8mm @ @ 180mm c/c (both way top & bottom)

SECTION A-A

PLAYGROUND

Fig. 7: Section of watershed tank (watershed) ors

HOSTEL

6.4.2 Software Analysis using Staad. Pro V8i

1. This software is used to do the study of load & _ Fig.-9: Tanklocations in VIMEET Campus
. . . .P.S Filtration unit & Design of Slow Sand filter
pressureacting on tank like Hydrostatic pressure, soi

pressure on the plate element. N ~ Dimensions of filter5.6 x 3.8 x 3.0 m
2. It also helps to identify the safe & critical portion in & The bottom layer is of gravel material of thickness 70
stress diagram. Also it gives the value of steel in tankm which consist of 4 layers of gravels.

design summary Table : Materials in Filter
Gravel Depth Size
Bottom layer 20cm 60 mm
S i =2 n,wfj:ffmn - Intermediate layer 20 cm 40 mm

Intermediate layer 15cm 20 mm

Top layer 15cm 6 mm

2. Sand layer is of 90 cm thickness
3. Supernatant heightis 1.2 m
4. Under drained consist of 76 nos laterals of length

o PRGY 18 kim2
o PREXE kim2 . .
b 1.67m & 4.2 cm diameter place at 15 cm c/c spacing,
R Al each having 4 perforations of 13 mm size with 46 cm
‘ ,*diameter manifold.
Ei Dekee
-;Lec,uk.'w.
() Asson To it Lt

Fig. 8: Loading details of Storage tank

NOTE:
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FILTER

_WATER

Fig. 11: Jar testing

Fig. 10: Slow Sand Filter ALUM DOSAGE OF 10MG/LIT IS BEST SUITED
NOTE:

There will be a two filtration unit one for rainwater
harvesting tank i.e. water from the roof & other
watershed tank.

7.1 WATER STORAGE AND DISTRIBUTION

6.6 TEST CONDUCTED ON WATER

pH test
Turbidity test
Alkalinity test

Hardness test

- Flocculation test
Test results:

10HP PUNP

10HPPUMP RWH'  FLTRATION

TANK TANC  STORAGETANK ', SHPPUMP

CHH e
FILTRATION TANK —

PLAYGROUND

WATERSHED TANK

Sr. Test Sample Sample Standard as
No. water water per IS 10500: . o
before after 1991 Fig. 12: Distribution Layout
filtration filtration
WATER
1 Ph 8.04 7.37 6.5-8.5 ' , _ _
__ 1. The rain water during monsoon season is collected in
2 | Turbidity | 6.1 NTU 3.7NTU 1-5NTU  |\yatershed tank
3 | Alkanity | 98 mg/lit | 84 mg/lit | 80— 120 mg/lit| 2. The collected water from the watershaak is then
transferred to slow sand filter unit for further
4 | Hardness| 372.5 mgllit| 325 mgilit | 300—600 |Purification using 5H.P motor Pump. _
mgllit 3. The filtered water is then transferred to storage unit
5 | Jartest 10 mgllit by gravity. _
(alum (ph = 6.0) 4. Now, the water from roof top of block A & B is
dosage) collected in rainwater harvestingita

5. From this the collected water from the rain water
harvesting tank is then transferred to slow sand filter
unit for further purification using 5H.P motor Pump.

6. The excess water i.e. overflows of water from the
Rainwater harvesting tank can be sémdhe watershed
tank.

7. The filtered water is then transferred to storage unit
by gravity.

8. In storage tank, by using alum of 10mg/lit dosage we
can see the change in colour. Also it improves the other
properties of water.
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9. For distribution of wate from storage tank to 2. Average annual rainfai336.79 mm
Architecture building, Hostel & Engineering college -
building can be done by using 3 pump of 10 H.P. 3. Runoff coefficient0.90

4. Rainfall that can be harvested frahe rooftop

Important Points: . .
P ! Annual water harvesting potentia220x3.33x0.9

1. The watershed tank is open from top & bottom so

rain water can easily percolate underground & it will

recharge the ground water table. ADDIOXi ; ;
. ) oximate requirement of water/daj2000 lit

2. So, when the scarcity begins we can dug bore wells at PP q &

the side of tank or from the existing well & can extract 5. Population:1800

the water & can store in the storage tank.

=66,59,933 lit.

11. LAYOUT OF PROJECT PART 1 & 2

8 VISHWANIKETAN’S (IMEET) CAMPUS
DETAILS & WATER TANK POSITIONS

RAIMWATER HARVESTIVG
THK(TAKD (e WTRTOTETAIK

=] 1 FILTRATION TANK (TANK 4 FLTRATONTAIK(TAHK3)

|VISHWANIKETAN (--MEET)
|Plot Area - 60,000 sqm
Rooftop Catchment Area - 13,000 sqm

SHPPUNP ¥ V SHPPUWP

STORAGE TANK ( TANKS)

AUDITORIUM PLAYGROUND

| smare e | — T CpLaverouno | VHATERSHED TANK (TANK' )

| QUARTER

P )

RL=0691

TOENGINEERING BLOCK, HOSTEL & ARCHITECTURE

BLOCK

TOTAL'S PUMP OF 10 P 5 USED TO LIFT WATER FROM B

STORAGE TANKTO OVERHEAD TANK.. Sl
/ PLAYGROUND

GIRLS

HOSTEL

Fig. 23: Layout of Project Watershed Management &
s Campus & P o SRainwatertarvesiing wat er

Fig.13:Vi shwani ket an

tanks
12. ABSTRACT SHEET

9. METHODOLOGY: (for project2 i.e. Rainwater Rates are as per DSR 2016 PWD Alibaug.

Harvesting)

Sr. | Description Uni | Rate | Quanti | Total
9.1. Collection of water from the into the storage | "° t ty amount
tank. 1 | Excavation for | M3 | 217 | 377.12 | 81835.04
o foundation
9.2. Purification of water 2 P.C.C bed of M3 | 5126 | 15.35 78684.10
) ] ) ] M15 grade
1. Filtration unit. 2. Testing of water. 3 R.C.C concrete | M3 | 8769 | 161.74 | 1418298.06
of grade M25
9.3. Pure water storage and distribution 4 Ba%kﬁ”ing of | M3 | 7040 | 79.38 | 5588.35
excavated soil
9.4. Software to be used 5 | Steel M.T | 54784 | 19.04 | 1043354.98
. reinforcement
1. Primavera. 2. AutoCAD. 6 Pipes for RP | 700 518 152600
i M
10. DATA COLLECTION FOR RAINWATER carrying water
HARVESTING 7 Pumps
1)10 H.P 35000 | 3 105000
1. Area of catchmer2220 sg.m 2)5H.P 20000 | 2 40000
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Total 2925360.53
Contingencies- 146268.02
5%

10 | Work charged 58507.21
establishment
2%

11 | Water supply & 234028.84
Electric Chargeg
-8%

12 | Contractors 292536.05
profit—10 %

13 | Total cost 36,56,700/-

NOTE

The investment for the project is 36,56, #0@hich is
high but it can be recovered withinygars. As already
mentioned our college is spending 8 lakhs annually.

14. CONCLUSIONS

The technique of watershed management & rainwater
harvesting is best suited. By this method ground water
table increases thus providing sufficient water during
summer sason & reducing the call of tankers on which

a lot of money is spent. The initial cost of the project is
high but it is economical. The structure of tank is made
by using R.C.C which can last for many years.
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