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Manipal University Jaipur Measuring Water Usage

Water is a finite and essential resource, and universities are among the institutions with a
significant demand for it. This demand arises from various sources within the campus, including
academic buildings, dormitories, sports facilities, and lush green landscapes. Measuring the total
volume of water used in university, along with understanding the sources of this water, is an
integral part of sustainable campus management. By implementing metering systems, analyzing
data, and adopting eco-friendly practices, Manipal University Jaipur reduces their environmental
impact and contributes to a greener and more sustainable future. These efforts not only benefit the
environment but also instill a sense of responsibility and environmental awareness in the university
community.

Manipal University Jaipur measures its total water usage with precision. Implementing advanced
metering systems is one of the primary methods Manipal University Jaipur employs to measure
water consumption accurately. These systems track the flow of water in real-time, enabling the
university to monitor usage patterns, detect leaks, and identify areas of improvement. The data
collected from metering systems are analyzed to gain insights into water consumption trends. By
understanding peak usage times and high-demand areas, Manipal University Jaipur develops
strategies to optimize water usage efficiently. Manipal University Jaipur has access to groundwater
from aquifers. While extracting water from these sources, Manipal University Jaipur adheres to
sustainable practices and maintains ecological balance.

Manipal University Jaipur has a clear understanding of its water usage and sources, it implements
various sustainable practices to reduce consumption and minimize environmental impact.
Installing low-flow faucets, toilets, and showers in campus buildings can significantly reduce
water consumption (Picture 1, 2 & 3). Adopting xeriscaping techniques and using drought-resistant
plants can lower irrigation needs for campus landscapes (Picture 3). Implementing water reuse
systems for activities like irrigation or cooling can maximize water efficiency. Promoting water
conservation awareness among students and staff encourages responsible water usage throughout
the campus. Regular monitoring and assessment of water usage and sustainability initiatives are
crucial to ensure continuous improvement. Universities can set clear goals for water reduction and
sustainability and measure progress over time.

Manipal University Jaipur recognizes the importance of measuring and optimizing their water
usage, considering the sources from which it is drawn, such as mains supply, desalination, and
extraction from rivers, lakes, or aquifers. Manipal University Jaipur measures its water
consumption and is taking sustainable actions to ensure a greener campus.
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Picture2: Sensor based low faucets in MUJ washrooms
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Picture 4: Installation of low-flow faucets, toilets
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Water Consumption il Observations:
[ ]
amul consumes 25,893 kL/year of water annually > To reduce the water usage, all the building toilets in
for the university blocks & 440,500 kL/year for MUIJ are equipped with automatic, low flow fixtures and
hostel blocks o low flush fixtures. These fixtures when compared with The total water consumption in the campus
O Total water consumption is 513,754 kL/year conventional fixtures can save significant amount of is segregated for domestic and flushing
(1 100% wastewater is treated on site and used for water. purposes. 80% of waste-water from
flushing and landscape purposes within the : domestic and flushing purpose is treated
campus FIXTURE CONVENTION FIXTURE FLOW Estimated and this recyded water is used for
' TYPE ALFLOW/ RATES Water landscape irrigation and the dry sludge
1 [+)
F::)I(-'lI'JS:E :\23}?;53:3 Savings (%) generated in the sewage treatment plant is
Water Consumption 2020-21 FLOW RATE used as manure for landscape.
25,893 kL LPF/LPM
47,361kl University WC Flush <6 LPF 3 & <6 LPF 50%
(Domestic) Sensor Urinals <3.8 LPF <0.5 LPF 86%
University Restroom <9.4LPM <2.75LPM 70%
(Flushing) Faucets
|
: Hostel Pillar cock <9.4LPM <2.75LPM 70%
ASLULE Health faucet <9.4LPM <6.4LPM 32%
Kitchen Faucet <94 LPM <7.5LPM 20%
University (Administrative +Academic Blocks) data for domestic and RECOMMENDATIONS-

flushing comes is shared by MUJ.
Hostel (Student accommodation + staff accommodation + Guest
House) is available from GRIHA report

Regular monitoring of water use at the building level

and regular maintenance checks for leaks will
ensure additional water savings
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House) is available from GRIHA report and regular maintenance checks for leaks will
ensure additional water savings
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Monthly Water Consumption: Admin, AB-1 and AB-2, Hostels
2 o
January 2021 to December 2021  Monthly Water Consumption in KL J = Key Performance Indicator (KPI):
B Domestic Admin m Domestic Academic1 = Domestic Academic 2 Domestic Food Court  m Domestic Food Court
“Water Consumption per student
® Flush Admin M Flush Academic 1 M Flush Academic 2 M Flush Academic 2 per year” Of MUJ is
8000
Campus Level:
7000 56.1 kL/Student. Year
6000 University Level:
2.83 kL/Student. Year
5000
4000
3000
5000 NOTE- From September to December, all the
1284 1096 1139 496 1016 846 645 1019 1067 water consumption data is from 2018 as 2019
1179 - 810 620 data was not provided
1000 . 432 .
Monthly water consumption data of Hostel
- . . was not available
0
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30

: Recommendations)

-

Ly

Introduction: Audit; Analyz

n



s Q¢ e )
oJIs Bl
ol Criteria - Water 22
MANIPAL 4
UNIVERSITY Integrative Design Solutions
Monthly Water Consumption: Admin, AB-1 and AB-2, Hostels
2 o
January 2019 to December 2019  Monthly Water Consumption in KL J = Key Performance Indicator (KPI):
B Domestic Admin m Domestic Academic1 = Domestic Academic 2 Domestic Food Court  m Domestic Food Court
“Water Consumption per student
® Flush Admin M Flush Academic 1 M Flush Academic 2 M Flush Academic 2 per year” Of MUJ is
8000
Campus Level:
7000 56.1 kL/Student. Year
6000 University Level:
2.83 kL/Student. Year
5000
4000
3000
5000 NOTE- From September to December, all the
1284 1096 1139 496 1016 846 645 1019 1067 water consumption data is from 2018 as 2019
1179 - 810 620 data was not provided
1000 . 432 .
Monthly water consumption data of Hostel
- . . was not available
0
Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

30

: Recommendations)

-

Ly

Introduction: Audit; Analyz

n



G

>s _|>
Criteria - Water Q)
Water cons"mption Total no of students in hostel in 2021 - 4140
According to NBC, o % Key Performance Indicator (KPI):
‘ . Total consumonion dorestie Water required for domestic purpose is 135 liters per
ror uriversity - ‘LZJJJI }A{Jr//eda;r o person per day
oS- === =-=--= —_——— == — - = Estimated water consumption for 305 days of operation is “Water Consumption per student
: For hostel Total consumption- I 170,465 kL/year per year” of MUJ is
- _(2°Ee£ti9 _—— = = — _l |_D, 5205|I_VQEI_ —_— _\ 5,00,000
4,40,500
Totzl consurnation axeluding flusning- 4,390,917 Campus Level:
KIYATEaY: < 400,000 56.1 kL/Student. Year
(all the flushing water Totallconsiimbtion fiichine: é . .
requirement is catered o ,Tr]””:l]/” )H, (.Itu” - £ 0000 University Level:
by STP treated water) 47,581 il yzar g 2.83 kL/Student. Year
o 2,00,000 1,70,465
£ Hostel Level:
= 1,00,000
88.4 kL/Student. Year
0
Actual water consumed According to standards
HYPOTHESIS -

COST IMPLICATIONS:

Regular monitoring of water use in the
buildings can save —2,70,036 kL

1 litre of water cost — INR 60/kL
Calculated cost savings — 1,62,02,160 INR

As the water savings can be upto 61%, there
is @ merit of investigating further the water

consumption in the hostel area. This can be

done by active remote monitoring of water

consumption at the building level
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Sewage Treatment plant

Integrative Design Solutions

Manipal University Jaipur has zero discharge waste-water policy. Hence 100% of the wastewater

generated on site is treated to tertiary standards and reused within the campus for various purposes like
Flushing, cooling tower makeup, Horticulture etc.

MUJ has two Sewage treatment plants
with 150kLd and 350 kLd respectively.
Membrane Bioreactor (MBR) type
Sewage Treatment plant  with total
capacity of 500 kLd is commissioned
at MUJ university campus considering
the future developments & excess
wastewater from hostels.

A standalone 350 kLd Sewage
Treatment plant is commissioned to
serve only the Hostel blocks, excess
wastewater is sent to University STP.
Wastewater treated on site will have
projected water quality standards
meeting Central Pollution Control
Board (CPCB) norms.

Infroduction Audit;

O Annually 1,14,609 ki/year of treated
water is available for flushing and
landscape uses in MUJ Academic side

] A Q 30,726 ki/year i.e. 26.7% of total

e : available treated wastewater is used
for non potable uses in all the
buildings.

83,883 ki/ year i.e. 73.3% of total

available treated wastewater is used

for landscape requirement in
university campus.

32
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Annual Rainwater Potential ANNUAL | Effective
. . . . . RUNOFF Harvesting
Annual rainfall is t.he. sum of daily ral'nfall, .that is — ?A;I\_I;ALL Potential (m?)-
collected from building roof area. With this Al (X*Y*2)
calculation we understand the potential usage of  aAgmin
: 6860 0.95 0.536
this collected water that can be used for block 3,493
irrigation and flushing purpose. Mess
, , _ -y 5185 0.95 0.536
The table explains the effective harvesting bloc 26,402
possibilities. AB_1 o G e
block ’ ’ 3,978
Garden 3571 0.2 0.536
Lawn 382
AB_2 8565 0.95 0.536
block 4,361
Garden 3517 0.2 0.536 .
Road 15567 0.95 0.536 7926
Total (in kL) 23,160

536 mm is the annual rainfall. The driest month is December. There is 3
mm | 0.1 inch of precipitation in December. Most of the precipitation
here falls in July, averaging 178 mm | 7.0 inch.

**Source: | The peak rainfall months (July & August) harvesting potential

Surface areas — Provided by MUJ is 7700 kL (i.e. 256kLd).
Rainwater tank sizes — GRIHA report

Rainfall data - https://en.climate-data.org/asia/india/rajasthan/jaipur-3888/#climate-graph

Introduction Audit Analysis Recommendations
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]
O Rainwater holding capacity at MU)J

Q

Hostel blocks 670 kL & University
blocks is 490 kL

Rainwater from roofs is collected on
site in the rainwater harvesting
tanks and used for irrigation
purposes in the MUJ campus.
Rainwater from different areas on
site is conveyed to RWH tanks
through channels.




.I’./ o

i>
Criteria - Water

Integrative Design Solutions

Storm Water Harvesting Potential e [@C) observations:
GROUND RUNOFF ANNUAL T

Stgrm water.harvestmg is the sum of daily AREA e | mAnEL :arves_turg - .
rainfall, that is collected from the ground (sqm)-X | NT-¥ (m) -Z (SEE] Storm water from the site is collected in

. ] . m3- (X*Y*Z ; FPE
area. With this calculation we understand the (m3- { ) Swa'ﬁs' ‘Izart fc’f tl?lihw:telr IS d"’ekrted to
i ; i i ion tan wor
potentlal usage of this collected water that Granite Flooring 2,381 0.95 0.536 1,212 a collection ta at also works as a

sedimentation pit. The rest of the

e i i Road Median 568 0.25 0.536 76
can be used for irrigation and flushing SETREET B a8 redhe
purpose or ground water recharge. Lawn 14,818 0.2 0.536 1,588 pits located in the lowest part of the
The table explains the effective harvesting Football ground 10,392 0.35 0.536 1,949 site. The collection tank is in turn
possibilities. | . Cricket Ground 16,286 0.35 0.536 3,055 delngsizel i e WUE Vne sueles

reduce the rate of flow during
Open Area

. 15,544 0.5 0.536 4,165 conveyance and allow stormwater to

(batching plant) . .
percolate into the ground as it reaches

Open area Thadi 16,912 0.5 0.536 4,532 the recharge pitS.
Open area
behind basketball 17,445 0.25 0.536 2,337
ground
lawnareanear oo 0.2 0.536 499

admin block

Area under dense
tree plantation 23,233 0.25 0.536 3,113
(No. of trees- 126

Pathway Area 3,658 0.95 0.536 1,862
Total (in KL) 24,393

536 mm™** annual rainfall
**Source: https://en.climate-data.org/asia/india/rajasthan/jaipur-3888/#climate-graph INR 14,63,580 annually
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Following recommendations are suggested to manage water in a sustainable manner:

|
Recommendations:
MANIPAL
UNIVERSITY
R

annasn ==}
=8

% MUNICIPAL LINE

Municipal Line

Total 2250k Average 322KL

|'e

'!

Today’s Supply 400KL

More Details Mon Tue Wed Thu

0 WATER TANK LEVELS

Domestic Tank
Total Capacity
e Current Level

Filled

Introduction’

Yesterday's Supply A50KL on ‘
Weekly Average 3220 ot ‘ M ] l]
- o n

Flosat S

@R yarerTavess

Total 1218KL Average 172KL

Total Tankers 3

Today's Water Supply 125KL
Yesterday's Water Supply 210K
VWeekly Water Supply 173K

More Detalls fid

I

Mon Tue Wed T Fi Sat Sun

Q BORE WELLS

BOREWELL-01
Today's Running Hours 0
Yesterday's Running Hours 0

Weekly Average Running Hours 0

20%
G
Flush Tank
Total Capacity 500 KL
CurrentLevel  100KL Sensor
Filled 20%
Water Tank

Audit Analysis

BOREWELL-02
Today's Running Hours 0
Yesterday's Running Hours 0

Weekly Average Running Hours 0

eOn @Off @Off

Tank1 Tank2 Tank3

Reports

Recommendations

Integrative Design Solutions

g.’-ﬁ RWH Tanks

Total 1215KL  Average 172KL
Total Tankess 3

Today's Water Supply 125K

Yestecday's Wotes Supply  210KL £
\Weekly Water Supply 173K o ﬂ
More Details Y - ‘ ﬂ u
Mon Tue Wed T Fi sat §

‘Water Monitoring Systems:
B |

n

. \
[ \J\
e "~
=]
v v & 2

S < * %

RFID Janitor Attendance Odour Right Odour Left Footfall Sensor Feedback Buttons

No. of times 15 Odour Level Odour Level No. of Persons Walked In Feedback

s 6 ppm 0ppm 376 ood

No.oftimes

deaning verified wm

[ e e
= = N

and éj_ @ e (] @B e 5 @D F © ~i

Towel Rolls ) (a2 A sop =2
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USAGE OF RECYCLE WATER

=Zero Water Discharge Campus ( Water Recycling )

=Sludge From STP Used As Manure For Landscaping. Reusing the debris waste
for the pathways and road areas base compaction

=Vehicle Washing

=Gardening and Horticulture
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WATER EFFICIENT APPLIANCES

Water Aerator Installed in all Sensor Based Urinals

Drip Irrigation
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WATER USE REDUCTION WITH WATER EFFICIENT FIXTURES:

Manipal University Jaipur has implemented dual plumbing for all its buildings, this
helps in efficiently separating the potable water from reclaimed water for building

Clean And Smart Campus 2022

Use Some of the key highlights of sustainable water management
» To reduce the water usage, all the building toilets in MUJ are equipped with at MUJ:
automatic, low flow fixtures and low flush fixtures. These fixtures when *
compared with conventional fixtures, low flow fixtures can save significant > Potable water use reduction by using water efficient fixtures
amount of water. : 0 :
» 100% wastewater is treated on site and used for flushing purposes within the > Ricyclmg 100% of waste water generated on site and reuse on
building . S1LE.

> Regular monitoring of water use in the building and regular maintenance checks 3> Use of treated water for non-potable water requirement

for_leaks > Reduction in landscape water use by choosing right species of
FIXTURE TYPE SR AIUEL L T L FIXTURE FLOW RATES plants which are regional and adaptable to local conditions &
FIXTURE(base case) INSTALLED IN MUIJ (design .
FLOW RATE e reduction of turf areas
LPF/LPM LPF/LPM »Use of Highly efficient Irrigation equipment like micro drips
WC Flush <6 LPF 3 & <6 LPF for landscape needs
Sensor Urinals <38 LPF <05 LPF »A well-developed stormwater management infrastructure to
capture and use rainwater for both building and landscape
Restroom Faucets <9.4 LPM <2.75 LPM
needs
Pillar cock <9.4 LPM <2.75LPM
Health faucet <9.4 LPM <6.4 LPM
Kitchen Faucet <9.4 LPM <7.5LPM
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