WATER AUDIT / BUDGETING

“Balance the Innovative Opportunities into Heave for the Managemént of environment to protect the earth.”
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THE FIVE MANTRAS OF BIOHM

Improve the Env

U T U

% Qvercome the Pollution Potential!
¢ Hope for the Best. Do the things Right at very first.

% Manage the environment to protect the earth.



ABOUT BIOHM
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office at 705, Luxuria Bu 5

< It comprises a team of highly talented professionals, who work 1
the defined assessment, survey or reporting is executed with high level of efficiency.

< Our proficient team consists of Environmentalists, Engineers, Chemists, Geologists, I
hygienists, Technicians, Research Associates, Sociologists, Policy makers, Economy#
Advisors and others with expertise in various key areas.

< The personnel with BCPL has a proven successful track record of working with industry and

institutions and in executing multi-faceted projects funded by organizations like‘World Bank, Asian
Bank, MoEFCC, SEAC/SEIAA, amongst others.



BIOHM POLICY

<+ Biohm 1is dealing with Enviro
Solutions which satisfies the statutory, regulato
others’ requirement.

, ~

<+ BCPL has commitment towards quality services through systematic
techniques confirming constant development through intermittent reviews
of performance.



BIOHM VALUES
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< Integrity
= We are committed to the highest ethical standards.
< Creativity

= We believe in looking at challenges and opportunities and in exercising our curiosity.
< Accountability

= We take responsibility for all of our decisions and actions.

+ Teamwork

= We work together to succeed.



BIOHM SERVICES

Forest Clearance
Green Building Certification

Infrastructure Development

NOC- Storage of Diesel/Hazardous Chemical/PESO
permission

Wildlife Clearance

Wildlife Conservation Plan/Mangrove Management Plan
NOC- from Revenue Department /Authority

Modelling Studies

Half Yearly Environment Compliances

Water Audit / Budgeting

upnn O

Environment Legal Advice
Geospatial Studies/ GIS Studies

Waste Water Treatment — Consultancy, Design &
Management

DPR and Feasibility Report
Geology and Hydrological Studies
Design and Architect

Authorizations for Hazardous Substances/Bio medical
waste



BIOHM SERVICES

Water A

Authorizations for Hazardou
waste

No Objection Certificate — Forest Diversion / Non-
Forest Land

Wildlife Conservation Plan/Mangrove Management
Plan

No Objection Certificate — from Revenue Department
/Authority

No Objection Certificate - Storage of Diesel/Hazardous
Chemical/PESO

CGWA Permission

Infrastructure Development

Water Audit/Budgeting

Carbon Credit Scheme

ocial Stu
Land Use /Land cover studie
Marine Studies
Environment Legal Advice
Waste Water Treatment —Consultancy,
Management

Design and Architect

DPR and Feasibility Report
Environmental Testing

Risk assessment — HAZOP, Hazid,
RRA, etc.

Ayl
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Analysis, QRA,




Water 1s one of the import

There 1s enough freshwater on the planet but It is d
wasted, polluted and unsustainably managed.

sential for keeping life

of water in a particular area

Accurate consumption of water and its preservation are hig
secure on earth.

And for that Water audit is a way to determine the avail4bilp
and to utilize 1t in the most respected manner.



GLOBAL SCENERIO

< Against this wate
and 1s likely to touch 9.1 billion 1

< The limits of renewable fresh water supply requires an appreciatic
1.4 billion cubic kilometers of water actually fits into that category.

U

q S.
< As per the present scenario more than 28 nations are water scarce where the q , of
renewable fresh water is less than 1000 cubic meters.

< Only 2.5% 1is fresh water fit for drinking, growing crops and meeting industrial uses. More
69% of that 1s locked 1n polar ice caps and mountain glaciers or stored in underground a

<« An assessment indicates that this number will be double by year 2025 as about 20 more
countries will be added to this list.



< In India, nearly 62,000 million liter sewage 1s generated per day in urban areas.
< In rural India, an estimated 600 million plus people lack sanitation facilities.
< Out of the total sewage generated from urban areas, only 23,277 million litre is treated.

< An estimated 61.5% of the Indian population is rural and dependent on agriculture amounting to
one-third of the country’s GDP. (GDP of india 1s 6.6% 1n 2017)

< As per a Ministry of Agriculture report released in 2014, only 46 per cent of the cultivated land 1
India 1s available for irrigation.

<+ India is likely to face Water Stress by 2025 and Water Scarcity by 2050.

Water stress: per capita availability of 1000-1700 m?/ year.

Water scarcity: per capita availability of 500-1000 m3/ year.
[Source: Baidyanathan, Water, Page 44-45, 2011]

Water Stress Line

Water Scarcity Line
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CONT.....
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< Average rainfall declined, fro:
mm in 2015.

<+ In the winter cropping season average rainfall declined, from Rs 150 mm in 0

in 2015.
< Dry days during the monsoons have increased, from ~40% to 45% in 2015.

< As per the recently released Water Management Index of the NITI Aayog, India is facinghe 6f the
worst water crises and a number of cities are expected to run out of water by 2020.

< 600 million people face high to extreme water stress.

< 75% of households do not have drinking water on premise, 84% rural households do not have piped
water access.



WATER ACT, 1974

% Water Act

<+ Under Water Act, 1974, pollution cor
1mplementation of its provisions.

< One of the i1mportant provision of the Water Act, 1974 1s to maintain and restore ‘#xé
‘Wholesomeness' of our aquatic resources.



Total Available Water Sources on Earth

Icecaps, Glaciers Ground Water

2% 1%

<+ 97% of water on Earth i1s salt water and only 3% 1s fresh
water.

< Slightly over 2/3rd of this is frozen in glaciers and polar ice
caps.

< The remaining unfrozen freshwater is found mainly as
groundwater.

The various sources of water are :

o
*

*

Surface water

% Under river flow
¢ Ground water
< Desalination

<+ A water supply system or water supply network



< More than 60 percent of India’s irrigated agriculture and 85 percent of drinking water supplies are
dependent on groundwater.

< India has 18% of world population, having 4% of world's fresh water, out of which 80% is used in
agriculture.

< India receives an average of 4,000 billion cubic meters of precipitation every year. However,
only 48% of it 1s used 1n India's surface and groundwater bodies.

¢ The increased demand in water combined with the pollution of water has had many adverse eff
on the environment, growth and economy of many countries.

Water Usage in India

Domestic
5%




WATER CONSUMPTION

#  Types Of Consumption Normal Range Average /0
[Lit/capita/day)

Industrial and Commercial
Demand

Public Uses incluc
Demand

Losses and Water




WATER AUDIT

ed

< Water auditing is a method of quantify
with a view to reducing water usage and often saving money ¢

< Water Audit of a water supply scheme can be defined as the assessment of the capacity of to 3l
water produced by the Water Supply Authority and the actual quantity of water distrib ./

throughout the area of service of the Authority, thus leading to an estimation of the losses. /

< International Water Association (IWA) / American Water Work Association (AWWA) injgdted a
large scale effort to asses reduced above related problem with the help of audit.

< With the help of water audit, we identify and quantify what steps can be taken to yeduces water
use and losses.

<+ Water audit and its analysis which can solve not only many water related problem but also saves
precious resources and public money. BT



OBJECTIVE OF WATER AUDIT

authority fc
< To i1dentify and priorities areas which neec

< To 1dentify risks and wastages.

< For efficient use of existing water resources.

< To Detection and prevention of wastages and leakages.

< To utilize water resources effectively and more efficiently.

<+ To keep check on unwanted excess usage of water, Helpful for planning in develgpment of a
water storage structures like dam, lake, bunds etc.



BENEFITS

<+ Water audits allow respected s

< It reduces the cost incur for electricity, chemicals, and
system.

<+ Reducing water use at the source may even result in delaying or avoiding capital investments & 4h
as a new well, more treatment technology (ETP/STP) or additional water permission.

< Water Audit also identify which water uses are earning revenue for the utility and whx¢

uses are not. /

< This leads to more financial capacity in the water system, reduced cost per customrer and better
management of the water resource.

< Creating awareness among water users 1.e., customers can see and understand that the utility is
taking proactive steps to manage wasted water. A0,



WATER AUDIT ACTIVITY

< The scope of work for this task w
hardware, fixtures, equipment, landscaping, and manage
efficiency of water use and to develop recommendations for improving water-use

Base-Line and Benchmarking

< The base-line benchmarking will involve preparing the questionnaire format for 1pfividual
water use, gardening, process use, waste water treatment plant and recycling.

< An exact breakdown of the when, where and how of water consumption apd wastewater
management will also be conducted.



< Water auditing proce
for rainwater harvesting and its preservs

< The scope of work shall also include the study of possibilities of wate
management.

< After collecting and compiling all available audit data, a comprehensive water audit report shg /
prepared.



METHODOLOGY FOR WATER
AUDITING

< It 1s also called a wate
the amount of water input by the sources

[ Ddlc

< The standard water balance is really a series of simple equations.

< This 1s the most common way to view the standard water balance and developed bc

Water Works Association (AWWA) and International Water Association (IWA) in 2000.

<« The water audit calculation i1s being done by Water Audit AWWA soffwapé v5.0
https://www.awwa.org/



https://www.awwa.org/

_ IWA STANDARD WATER BALANCE CHART

System
Input
Volume

Billed Billed Metered Consumption
Authorised | (including water exported) Revenue
CAuthonsgd OnEumgiton Billed Unmetered Consumption b
onsumption
Unbilled Unbilled Metered Consumption
Authorised | Unbilled Unmetered
Consumption | Consumption g
Apparent* | Unauthorised Consumption ’
Losses Metering Inaccuracies Non-
Leakage on Transmission and/or | Revenue
Water Distribution Mains Water
Losses Real* Leakage and Overflows at (NRW)
Losses Utility’s Storage Tanks

Leakage on Service Connections
up to the measurement point




*

amount of water.

< Thus, the height of the System Input category repres
given time period.

< This amount of water can be broken down into two additional categories, Authorized Use énc
Water Losses. Therefore, Authorized Use + Water Losses = System Input. /

< This vertical height water measurement holds true across the entire standard water balgfce



DEFINITION OF KEY VARIABLES IN THE WATER BALANCE

» The volu ,
consumption may include ite b
may be billed or unbilled, metered or unmetered.

Water Losses

» The difference between System Input Volume and Authorized Consumption.

Billed Authorized Consumption

» Those components of Authorized Consumption which are billed and produce revenue.
Billed Authorized Consumption = Billed Metered Consumption + Billed Unmetered Consupfpti

Unbilled Authorized Consumption

» Those components of Authorized Consumption which are legitimate but not billed d4nd therefore do not
produce revenue.

a0

Unbilled Authorized Consumption = Unbilled Metered Consumption + Unbilled Unmetered Consumpg 'p;



_ C

» Physical water losses from the

meter. Physical losses are also referred to s

Billed Metered Consumption

» All metered consumption which i1s also billed. This includes all groups of customers suck
commercial, industrial or institutional.

Billed Unmetered Consumption

» All billed consumption which is calculated based on estimates or norms but is not metered.
Unbilled Metered Consumption

» Metered Consumption which is for any reason unbilled.

Unbilled Unmetered Consumption

» Any kind of Authorized Consumption which is neither billed nor metered.

Unauthorized Consumption

» Any unauthorized use of water. This may include illegal water withdrawal from hydrants, illegal connec’_@b‘ﬂi&,
bypasses to consumption meters or meter tampering. 202



Kalol: Water balance chart

System
input
volume
6,299

Billed authorised Revenue
consumption Billed unmetered consumption | water
Authorised (53.7%) (53.7%) 3,381 (53.7%)
consumption 3,381 3,381
(54.2%) Unbilled authorised
3,414 consumption Unbilled consumption (0.5%)
(0.5%) 33
33
Apparent losses Un-authorised consumption
(16.8%) (16.8%) Non-
1,058 1058 revenue

Water losses
(45.8%)
2,885

Real losses
(29%)
1,827

Ouanti

are in “Million liters per vear

Leakage on service connections ERTEITSS
up to point of customers (15.6%) EINIALS)
980 (46.3%)
Leakage on transmission mains 2918
(9.9%)
624
Leakage and overflows at utility's
‘storage tanks (3.5%)
223




4.

47 m3/da
[day .

4 m*/day

Treated
Water

Flushing

30 m/day |

——*  General Washing

12 m*/day
>

18 m*/day

Landscaping and

12 m?/day

Net Ground Water Requirement = 60 m3/day - [«e]J o] 3: (3o R e];: ¥\ [e]s

-

N

STP

Waste Water
69 m3/day

N

Reused / Recycled for Flushing, Landscaping and

General Washing




CHECKLIST

3 g Include in
ObJeCtIVES Audit? YES/NO
Benchmark water use against standard or best industry practices —_

Identify water conservation opportunities (including reuse and rainfall capture)

Recommend plumbing retro-fit and other water saving initiatives, demonstrating the costs and savings including payback period. ///

On-site investigation to quantify water usage at each of the following:

To carry out a comprehensive water audit in an efficient manner that is least disturbing to the building/centre occupants, the
Amenities — toilets, basins, showers, urinals and kitchen fittings // /

audit may involve:

Air conditioning systems and cooling towers /
Cleaning and house keeping /
Grounds maintenance /

Fire Services

Other water-using fixtures and equipment



Inspecting water services, meters, pumps, reservoirs, tanks and water fixtures throughout the building/centre

Obtaining water meter readings from the local provider for the past 3 years and assessing this information to determine usage

trends /
4

Installing a pulse unit and data loggers for submeters (existing or specifically installed for aud_-

Installing acoustic flow meters to monitor flow profile and usage — at supply-to-main domestic storage and fire hydrant tanks; anyy/

water-out-of-main domestic water tanks

Flow testing water fixtures throughout the building/center

Analyzing data obtained to determine daily usage and base flows //
Installing people counters at entrances to support normalisation of usage data /
System modelling over X days to identify usage for various areas or equipment within the building/centre /
o . . / wele .,
Assessing base flow in system and calculating water charges -gl‘.:‘.;

Identifying and assessing water saving options



CONCLUSION

optimized use of wate
< If there 1s no water on Earth, there will be no life,

\J — 1

<+ When it comes to water conservation, the key is to stop wasting and to know what is

water around us by proper and honest auditing /
» Water Audit provides answers to all WHATs, WHYs and WHERESs of the water related /} dlgins,
HOWSs are to be devised and implemented by us and result is water gets conserved lgadipg to a
better tomorrow!







