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4. WATER AUDIT 

4.1. Facility description 

The water audit study involved carrying out various observations and analysis, to 

realistically assess usage of water and potential for water conservation. BWSSB and Bore- 

well are the sources of water, for facilitating the water supply requirement of the entire 

campus. 

BWSSB water received at main sump of 1000 kL near ground at gate no.3. From the 

main sump, then the water further distributed to SVB block, CSB block, NSCB block, 

SMV block and RC block sumps by hydro pneumatic pumps of 3 Nos. to maintain the 

water level in the sumps. 

The list of sumps and location details are given in table 4.1. 

 

S. No. Location Sump Source of water 

1 Near Ground (Gate- 

3) 

Main Sump From BWSSB 

2 SVB Block Surface Sump - PVC 

Tanks 

From Main Sump 

3 CSB Block UG Sump - RCC Tank From Main Sump 

4 NSCB Block UG Sump - RCC Tank From Main Sump 

5 SMV Block-Main 

Store 

UG Sump - RCC Tank From Main Sump 

6 RC Block UG Sump - RCC Tank From Main Sump 

Table 4-1: Details of sumps and location 

The details of list of tanks installed in various blocks with capacity, type of tank and 

installed location are given in table 4.2. 

 

S. No. Block Name Location PVC Tank RCC Tank 

1 SVB Block Terrace 5 kL x 2 No. for Raw Water 
5 kL x 2 No. for Hot water inlet 

2 kL x 1 No. for Drinking Water - 
This drinking water tank supplies 
water for SVB block and Hemu Kalani 
block 

- 

2 Hemu Kalani 
Block 

Terrace 2 kL x 3 No. for Raw Water  
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S. No. Block Name Location PVC Tank RCC Tank 

3 CSB Block Terrace 2 kL x 1 No. Drinking Water - LHS 
2 kL x 1 No. Drinking Water - RHS 

Fire Water Tank - LHS - 2 No. 

Raw Water Tank - LHS - 2 No. 
Fire Water Tank - RHS - 2 No. 
Raw Water Tank - RHS - 2 No. 

4 NSCB Block Terrace 2 kL x 2 No. for Raw Water 
2 kL x 1 No. for Drinking Water 

 

  Ground 
Floor 

2 kL x 1 No. Drinking Water - near 
open gym area 

 

5 SBS Block Terrace 2 kL x 1 No. Drinking Water Fire Water Tank - 1 No. 
Raw Water Tank - 1 No. 

  Ground 
Floor 

2 kL x 1 No. Drinking Water - behind 
the building 

 

6 SMV Block Terrace 5 kL x 2 No. for Raw Water 

2 kL x 1 No. for Hot water inlet 
2 kL x 1 No. for Drinking Water 

 

  Ground 
Floor 

2 kL x 1 No. Drinking Water - in Main 
store area 

 

7 RC Block Terrace 2 kL x 1 No. for Raw Water 
2 kL x 1 No. for Hot water inlet 

 

8 JKR Block Terrace 500 litre x 1 No. for Hot water inlet & 
Raw water 
2 kL x 1 No. for Drinking Water - 
This drinking water tank supplies 
water for RC block and JKR block 

 

Table 4-2: Details of tanks, type and location 

Based on the source, usage, type and recycling, water is classified as following types in 

the college campus that include: 

▪ Raw Water 

▪ Drinking Water 

▪ Hot Water 

▪ Rain Water 

▪ Sewage Water 

▪ Treated Water (from Sewage Treatment Plant) 

▪ RO Reject Water 

Details of the various types of water usages are discussed in detail, in the following 

sections. 



23 Green Audit Report of New Horizon College of Engineering, Bengaluru  

4.1.1. Raw Water System 

The raw water is consumed in the following areas: 

 

▪ RO Input 

▪ Hostel – Bathrooms 

▪ Washrooms 

▪ Cleaning 

▪ Laboratories 

▪ Garden 

The schematic of overall raw water distribution system of the campus is given in figure 4- 

1. 
 

 

Figure 4-1: Schematic of Overall Raw Water Distribution System 

• The main water sump (BWSSB) capacity is 1000 kL, and it is located at the 

entrance of gate No.3 (near playground area). 

• BWSSB water flow meter is located at Gate 3. Figure 4.2 shows the BWSSB 

water flow meter and main water sump located near Gate 3. 

• From the main water tank, the water is transferred to the sump (SVB, CSB, 

NSCB, SMV, RCB) by hydro pneumatic pumps. Three numbers of hydro- 
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pneumatic pumps are available in the pump room near the main water sump. 

From the main sump, the water is distributed to various sumps through under- 

ground water pipe lines. Control and regulation valves are provided in the water 

distribution system for better operation and control. 

•  From the sump tank, the water is pumped to the overhead tanks located in the 

terrace by submersible pumps. The pictures of UG Sumps and Overhead tanks 

are given in figure 4.2 and figure 4.3. 
 

 

Figure 4-2: Sumps in the campus 
 

Figure 4-3: Overhead tanks in the campus 
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RC Block Sump: 

The raw water from main sump is received in the RC block sump. Filtered rain water is 

also connected to this sump. Two numbers of submersible pumps have been installed in 

the sump, to pump the raw water from sump to overhead tanks. 

One submersible pump transfers water from RC block sump to overhead tanks in RC 

block terrace. From the overhead tank, water is supplied to meet the water needs of this 

block. 

The other submersible pump transfers raw water from RC block sump to overhead tank 

in JKR block terrace. From the overhead tank, water is supplied to meet the water needs 

of this block. 

SMV Block Sump: 

 

The raw water from main sump is received in the SMV block (main store) sump. Filtered 

rain water is also connected to this sump. Three numbers of submersible pumps have 

been installed in the sump, to pump the raw water from sump to overhead tanks. 

One submersible pump transfers water from SMV block sump to overhead tanks in 

SMV block terrace. From the overhead tank, water is supplied to meet the water 

requirement of SMV block, Library block and Tango cafeteria. 

The second submersible pump transfers raw water from SMV block sump to overhead 

tank in SBS block terrace. From the overhead tank, water is supplied to meet the water 

needs of SBS block, SVP block and Udupi Canteen. 

The third submersible pump is used to transfer water from sump to hot water inlet tank 

directly. 

SVB Block Sump: 

The raw water from main sump is received in the SVB block sump. Filtered rain water is 

also connected to this sump. Two numbers of submersible pumps have been installed in 

the sump, to pump the raw water from sump to overhead tanks. 

One submersible pump transfers water from SVB block sump to overhead tanks in SVB 

block terrace. From the overhead tank, water is supplied to meet the water needs of this 

block. 

The other submersible pump transfers raw water from SVB block sump to overhead tank 

in Hemu Kalani block terrace. From the overhead tank, water is supplied to meet the 

water needs of this block. 
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CSB Block Sump: 

The raw water from main sump is received in the CSB block sump. Filtered rain water is 

also connected to this sump. One number of submersible pump is installed in the sump, 

to pump the raw water from sump to overhead tanks. From the overhead tank, water is 

supplied to meet the water needs of this block. 

NSCB Block Sump: 

The raw water from main sump is received in the NSCB block sump. Filtered rain water 

is also connected to this sump. One number of submersible pump is installed in the 

sump, to pump the raw water from sump to overhead tanks. From the overhead tank, 

water is supplied to meet the water requirement of this block. 

4.1.2. Drinking Water System 

The drinking water requirement of the entire campus is met by RO water system installed 

the campus. Three numbers of RO plant is available in the campus. Two numbers of RO 

plants are installed in NSCB block and one number of RO plant is installed in SVB 

block. The schematic of drinking water system is given in figure 4.4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4-4: Schematic of drinking water system in the campus 

. 
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4.1.2.1. NSCB Block RO Plant 

 

▪ The input for the RO plant comes from the overhead tanks 

▪ The output water from two numbers of RO plant in NSCB block is stored in the 

overhead drinking water tank (2000 Litres x 1 No) available in NSCB block. 

▪ The RO reject water is sent to sump 

▪ The RO back wash water is collected and sent to STP for recycling 

▪ From the overhead drinking water tank, plumbing lines are distributed to all the 

blocks across the campus. For better control and maintenance purposes, water 

tanks are kept at some of the blocks, the details are explained below 

o NSCB block ground floor (near open gym area), one number of 2000 

litres drinking water tank is available. The input supply to this tank is 

from the main drinking water distribution header. From the ground floor 

drinking water tank, water distribution line is given to CSB block terrace 

drinking water tank of two numbers each 2000 litres capacity 

o One number of 2000 litres capacity drinking water tank is available in 

ground floor of main store (near SMV block). The input supply to this 

tank is from the main drinking water distribution header. From the 

ground floor drinking water tank, water is pumped to SMV block terrace 

drinking water tank – 2000 litres capacity, one number. From this 

drinking water tank, the drinking water is supplied to SMV block, Hemu 

Kalani block, Library block and Tango cafeteria 

o One number of 2000 litres capacity drinking water tank is available in 

ground floor of SBS block (behind the building). The input supply to this 

tank is from the main drinking water distribution header. From the 

ground floor drinking water tank, water is pumped to SBS block terrace 

drinking water tank – 2000 litres capacity, one number. From this tank, 

the water is supplied to the SBS block. The picture of RO plant installed 

in the campus is given in figure 4.5. 
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Figure 4-5: RO water treatment plant in the campus 

4.1.2.2. SVB Block RO Plant 

 

▪ The input for the RO plant comes from the overhead tank 

▪ The output water from RO plant in SVB block is stored in the overhead drinking 

water tank (2000 Litres x 1 No) available in SVB block. 

▪ The RO reject water is sent to sump 

▪ The RO back wash water is collected and sent to STP for recycling 

▪ From the overhead drinking water tank – one number of 2000 litres capacity, the 

drinking water is supplied to SVB block and Sodexo canteen. 

The drinking water coolers and water dispensers are available in each floor of all the 

blocks. Sample photos of the water coolers and water dispensers are given in figure 4.6. 

RO water is used for cooking in the hostel and canteens. 
 

Figure 4-6: RO water treatment plant in the campus 
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4.1.3. Hot Water System 

The hot water is mainly consumed in hostels for bathing purposes. The hot water 

requirement for bathing is met by solar water heater systems and electrical heaters 

(geysers) installed in the hostel bathrooms. 

Apart from this, hot water for drinking purposes in canteen is supplied by water drums 

(water is heated in cooking gas stoves and stored in a water drum). In few places water 

dispenser with electrical heating option is also available for supplying drinking hot water. 

Electrical kettles are also provided in some of the departments for drinking water 

purposes. 

The details of solar water heater systems, capacity and installed location are given in 

table 4.3. The pictures of solar water heater installed in the hostels are given in figure 

4.7. 

 

 

S. No. Block Location SWH Capacity, Litres Total Capacity, Litres 

1 SVB Terrace 2 500 1000 

2 SMV Terrace 2 500 1000 

3 SBS Terrace 2 500 1000 

4 RC Terrace 2 500 1000 

5 JKR Terrace 2 500 1000 

  Total 5000 

 

Table 4-3: Details of Solar heater systems 
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Figure 4-7: Solar water heater installed in the campus 

 

The details of electrical water heaters and installed location are given in table 4.4. The 

pictures of electrical water heater installed in the hostels are given in figure 4.8. 

 

S. No. Block Location Electrical Heaters 

1 SVB Bathrooms 4 

2 SMV Bathrooms 7 

3 SBS Bathrooms 10 

4 RC Bathrooms 3 

5 JKR Bathrooms 8 

  Total 32 

Table 4-4: Details of Electrical water heaters 



31 Green Audit Report of New Horizon College of Engineering, Bengaluru  

 

 

Figure 4-8: Electrical water heaters installed in hostels 

 

 

The hot water supplied in canteen for drinking purposes is shown in figure 4.9. 
 

Figure 4-9: Hot water supplied in canteen 
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The hot water dispenser available in college for drinking purposes is shown in figure 

4.10. 

 

 

Figure 4-10: Hot water dispenser available in college 



33 Green Audit Report of New Horizon College of Engineering, Bengaluru  

4.1.4. Rain Water System 

• The college campus has a well designed and engineered rain water harvesting 

system in place for rain water harvesting. 

• Ground water recharging is done with rainwater collected from the roof and 

open space. 

• Bore well recharge well is available for ground water recharge 

• The rain water from terrace of each of blocks is brought to ground level through 

pipes and rain water filters are connected. The filtered rain water is then 

connected to the sumps available in each building respectively. 

• There is provision of storing rain water in STP final treated water tank. Pipeline 

interconnections are available to regulate the water towards STP final treated 

water tank. 

• During rainy seasons, the intake of water from BWSSB is reduced and maximum 

utilization of rain water collected in the sumps are utilized to the maximum 

possible extent. 

• Figure 4-11 depicts the sample rain water filters installed in each blocks. 
 

 

 

 

Figure 4-11: Rain water harvesting system in the campus 
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4.1.5. Sewage Water System 

• The sources of waste water in the college campus of all blocks are as follows 

o Washrooms 

o Toilets 

o Kitchen 

o Hostel 

o Labs 

o Canteen 

• Waste water from the above mentioned sources are collected and treated at 

sewage treatment plant (STP). The capacity of STP is 200 kLPD (kilo Litres Per 

Day) 

• The plumbing system (waste water collection, waste water transfer to STP, STP 

treated water storage and STP treated water to land scaping) is very well 

designed, the pipes are laid underground, and access / chambers are provided to 

regulate and control the flow of water. 

• The treated water from the STP is distributed via underground pipes to the entire 

campus for flushing, Cleaning and gardening purposes. 

• All the blocks have dual water piping system to use STP treated final water for 

flushing purposes 

• The picture of STP facility is show in figure 4.12. 

 

 

 
 

Figure 4-12: Sewage Treatment Plant 
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Figure 4.13 depicts the STP Schematic. Figure 4.14 depicts STP block diagram 

 

Figure 4-13: STP Schematic 

 

 

 
 

 

Figure 4-14: STP Block Diagram 
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4.2. Best Practices Implemented for Water Conservation 

4.2.1. Water Flow Meter 

One number of water flow meter is installed near gate# 3 to quantify the water used. 

Regular monitoring of water consumption data and recording of data is being carried out. 

The water flow meter is shown in figure 4-15. 

 

Figure 4-15: Water flow meter installed in the campus 
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4.2.2. Dual water piping system for wash rooms 

The toilets and rest rooms in all the blocks of the college campus have been provided 

with dual water piping system. The dual water piping system consists of raw water piping 

network and STP treated final water piping network. 

The STP treated final water is used for flushing in the toilets. 

 

This method of processing the sewage water to convert as treated water, and utilizing in 

all possible areas would have resulted in substantial amount of water savings. 

 

Figure 4-16: Dual water piping system installed in the campus 
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4.2.3. Low flow taps 

Low flow taps perform better with less water usage when compared to regular taps. 

These taps compensate the water pressure and give defined water flow rate, therefore 

less water wastage & more savings on water bills. The advantages of low flow taps are as 

follows: 

▪ Saves water 

▪ Reduced water bill 

▪ Optimized flow rate 

▪ Different flow patterns (shower/Foam) 

▪ Annual Savings upto 10,000 litres/Year/tap 

 

 

The picture of low flow taps used in the college is shown in figure 4.17. 
 

 

 

Figure 4-17: Low flow taps installed in the college 
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4.2.4. Water less urinals 

Traditional water based urinals are one of the major water consumer in any facility. Apart 

from the water usage, the cost for handling raw water to the urinals is an added 

expenditure. Also, maintaining the water taps and flushes for urinals will add to 

maintenance cost aswell. 

To overcome these challenges and as part of water conservation measure, the 

management has initiated the water less urinals implementation in campus. 

The advantages of water less urinals are as follows: 

 

▪ Saves water 

▪ Reduces water bill 

▪ Reduces maintenance cost 

▪ Reduces water handling cost (electricity cost for pumping raw water) 

▪ Reduces usage of chemicals 

▪ Improves overall bathroom hygiene 

The poster of water less urinals is shown in figure 4.18. 
 

 

 

Figure 4-18: Water less urinals installed in the college 
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4.2.5. Rain water harvesting 

Rainwater harvesting is the simple process or technology used to conserve rainwater by 

collecting, conveying, purifying and storing of rainwater for later use. 

The benefits of rainwater harvesting system are listed below. 

 

▪ Helps in reducing the water bill. 

▪ Decreases the demand for water. 

▪ Reduces the need of bore well water 

▪ Promotes both water and energy conservation 

▪ Improves the quality and quantity of groundwater 

▪ It is an excellent source of water for landscape irrigation 

The college campus has a fully integrated rain water harvesting system for each blocks 

and inter-connections are available between blocks, STP and storm water chambers. 

The purchase bills of the rain water harvesting system related procurement has been 

verified during the study. Sample purchase invoice is given in figure 4.19. 
 

Figure 4-19: Sample procurement bills for rain water harvesting system 
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4.2.6. Regular testing of water quality 

Testing water quality on a regular basis is an important part of maintaining a safe and 

reliable source. The test result allows to properly addressing the specific problems of a 

water supply. This will help ensure that the water source is being properly protected from 

potential contamination, and that appropriate treatment is selected and operating 

properly. 

It is important to test the suitability of water quality for its intended use, whether it be 

livestock watering, chemical spraying, or drinking water. This will assist in making 

informed decisions about your water and how you use it. The sample water test report is 

given in figure 4.20. Water testing is done by college, on regular basis to ensure quality of 

water used for drinking and other purposes. 

Regular testing is important to : 

 

▪ identify existing problems 

▪ ensure water is suitable for the intended use, especially if used for drinking by 

humans and animals 

▪ track changes over time 

▪ determine the effectiveness of a treatment system 
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Figure 4-20: Sample water testing report 
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Useful tests are available to help determine the health and safety of a water supply, and 

the performance of a water treatment system. Details of various tests are as follows: 

• Basic water potability 

Include tests for coliform bacteria, nitrates, pH, sodium, chloride, fluoride, sulphate, iron, 

manganese, total dissolved solids, and hardness. 

 

• Coliform bacteria 

Indicate the presence of microorganisms in the water that are potentially harmful to 

human health. 

 

• Nitrate 

A common contaminant found mainly in groundwater. High nitrate concentrations can 

be particularly dangerous for babies under six months, since nitrate interferes with the 

ability of blood to carry oxygen. 

 

• Ions 

Ions such as sodium, chloride, sulphate, iron, and manganese can impart objectionable 

taste or odor to water. 

 

• Sulfate 

Excessive amounts of sulfate can have a laxative effect or cause gastrointestinal irritation. 

 

• Fluoride 

Fluoride is an essential micro-nutrient, but excessive amounts can cause dental problems. 

 

• Total dissolved solids 

Represent the amount of inorganic substances (i.e. sodium, chloride, sulphate) that are 

dissolved in the water. High total dissolved solids (TDS) can reduce the palatability of 

water. 

 

• Additional testing 

Other tests may be appropriate if a particular contaminant is suspected in the water. For 

instance, groundwater sources are sometimes tested for arsenic, selenium, and uranium. 

Both surface and groundwater sources may also be tested for pesticide contamination. 
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4.2.7. Sewage Treatment Plant 

The procedure for removing contaminants from the wastewater basically from the 

household sewage is called sewage treatment. It has to undergo the chemical, physical 

and biological procedure to remove these contaminants and give out an environmentally 

safe treated effluent. A semi-solid slurry called the sewage sludge is the by-product of the 

sewage treatment. This sludge is further processed before it is suitable for land 

application. 

The institution has installed STP with capacity of 200 kLPD and the quantity of final 

treated water is 75% of the total capacity, which is 150 kLPD. 

The details of water savings and cost savings due to installation of STP is given in table 

4.5. 

 

 

S. No. Description Unit Values 

1 STP capacity kLPD 200 

2 Quantity of final treated water from STP kLPD 150 

3 Quantity of water reused @ 50% utilization 
factor 

kLPD 75 

4 No. of working days per year days 250 

5 Annual Quantity of water reused (saved) kLPD 18750 

6 Average water cost Rs./Litre 0.086 

7 Annual cost savings achieved Rs. lakh/year 16.125 

Table 4-5: Annual water and cost savings by installation of STP 
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4.2.8. Maintenance Team 

The college management has formed separate operations & maintenance team, house- 

keeping team and security personnel’s for maintaining the cleanliness of various areas 

inside the campus. 

During the audit, walk through survey was carried out to observe the maintenance of the 

electrical panels, water distribution system, housekeeping and log book/ records for 

maintenance and housekeeping. 

The entire campus is maintained clean and tidy. The electrical panels, panel rooms in 

each block, sub-station, DG set area, water distribution system, STP area, terrace water 

tanks, solar water heaters, SRTPV systems, class rooms, office rooms, hostels, kitchen 

and dining area, canteen, auditorium, library, playground, corridors, walk ways, and 

toilets & wash rooms, is found to be well maintained and cleaned on regular intervals. 

The college campus has a dedicated team for maintenance of the campus. The breakup 

of the maintenance team members are given in table 4.6. Sample bill copy of list of items 

purchased for housekeeping and maintenance is given in figure 4.21. 

 

S. No. Department No. of Staffs 

1 Electrical 16 

2 Maintenance 12 

3 House Keeping 101 

4 Security 63 

5 Transport 18 

 Total 210 

Table 4-6: Details of maintenance staffs 
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Figure 4-21: Sample procurement bills for housekeeping and maintenance items 
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4.2.9. Other measures implemented for water conservation 

• Regular checking and maintenance of pipelines are done to control water wastage 

• Water conservation awareness campaigns are organized, dedicated staff members 
have been deputed for this activity and support of trust members is also extended 

• Usage of sign boards in all the wash rooms are posted to create awareness for 
water conservation, sample photos are taken during the audit and are shown in 
figure 4-22. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4-22: Posters to conserve water 
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4.3. Recommendations for Water Audit 

▪ Installation of water flow meters for individual blocks and monitoring the block 

wise water consumption 

▪ Regular checking of taps and valves to avoid leaks and water wastage 

▪ Conduct seminars, workshops and exhibitions on water conservation 


