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Seven Seas Water
Water Supply BOOT

• Seven Seas Water is known for its BOOT approach to brackish 
and seawater desalination

• Currently own and operate 19 facilities with a total production of 
10 MGD in the Caribbean

• Including facilities on St. Maarten, Curacao, Turks & Caicos, The 
Bahamas

• Recently awarded 6.5 MGD 10-year contract in Trinidad & a 8 
MGD 20-year contract in the USVI
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Seven Seas Water
Water Supply BOOT + NRW Reduction

• Seven Seas Water can now offer Non-Revenue Water (NRW) 
reduction works in conjunction with new or existing reverse-
osmosis BOOT contracts

• There is an obvious synergy between water supply & NRW 
reduction

• NRW reduction works are offered at NO capital cost to the Client

• The capital cost + the annual maintenance costs of the NRW 
reduction works are recovered via an appropriate increase in the 
Water Purchase Tariff from the associated BOOT water supply 
facility
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Seven Seas Water
Water Supply BOOT + NRW Reduction

• How can Seven Seas Water now offer Non-Revenue Water 
(NRW) reduction works?

• Member of the AWWA Water Loss Control Committee

• Chair of the Apparent (Commercial) Loss Subcommittee

• Experience of executing, managing, & directing NRW reduction 
works in the UK, Africa, Latin America & the Caribbean

• Experience of working within Utilities means that Seven Seas 
proposals are based on practical experience, not theory

• This is supported by a long-term commitment as opposed to a 
short-term consultancy service
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Seven Seas Water
NRW Capabilities
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Seven Seas Water
What is NRW?

• Non-Revenue Water is that volume of water produced by a Utility 
for which the Utility receives no revenue
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Seven Seas Water
What is NRW?

• Non-Revenue Water is that volume of water produced by a Utility 
for which the Utility receives no revenue & which has not been 
accounted-for within the rates design
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Seven Seas Water
What is NRW?

• Non-Revenue Water is that volume of water produced by a Utility 
for which the Utility receives no revenue & which has not been 
accounted-for within the rates design

• Use the Water Balance to identify the components of loss

• WB ‘officially’ published by the IWA (International Water 
Association)

• WB adopted by the AWWA (American Water Works Association) 
Water Loss Control Committee & included within the M36 Third 
Edition
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Seven Seas Water
NRW – Water Balance
 

System input
volume

(vol/year)

Authorized
consumption

(vol/year)

Billed
authorized
consumption

(vol/year)

Billed metered
consumption
(including water
exported) Billed volume

(vol/year)

Water losses

(vol/year)

Unbilled
authorized
consumption

(vol/year)

Apparent
losses

(vol/year)

Real losses

(vol/year)

Billed unmetered
consumption

(b): unbilled,
metered
consumption
(indirect)

(c): unbilled,
unmetered
consumption
(indirect)

(d): Unauthorized
consumption
(indirect)

(e): Metering
inaccuracies
(indirect)

(f): Transmission &
distribution mains

(g): Storage tanks &
overflows

Unbilled
volume

(vol/year)

(h): Service
connections to
meters

Raw water
Intake/
Abstraction

Diversion &
Production
losses

Revenue
loss
(indirect, b-e)

(vol/year)

Revenue:
Billed &
Received

(vol/year)

Revenue
Loss
(a): billed & not
received (direct)

Technical
loss
(f-h)

(vol/year)
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Seven Seas Water
NRW – Water Balance
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(vol/year)

Billed metered
consumption
(including water
exported) Billed volume

(vol/year)

Water losses

(vol/year)
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unmetered
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(d): Unauthorized
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(e): Metering
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(indirect)

(f): Transmission &
distribution mains

(g): Storage tanks &
overflows
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volume

(vol/year)

(h): Service
connections to
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Raw water
Intake/
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Production
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loss
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(vol/year)
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Received

(vol/year)
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received (direct)

Technical
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(f-h)

(vol/year)

Revenue
Water

Non-Revenue
Water



PROPRIETARY & CONFIDENTIAL 11

Seven Seas Water
NRW – Water Balance

• Before we commence with the calculating the various 
components, we must consider the source & robustness of the 
base data:

• 1. Repeatability of the data being collected & measured;

• 2. Reproducibility of the measurements;

• 3. Accuracy of the measurements;

• 4. Stability of the measurement system.

• Without confidence in the measurements, we cannot make 
educated management decisions relating to the investment 
associated with NRW reduction
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Seven Seas Water
NRW – WB Calculation

 

System input
volume

1,000

Authorized
consumption

885

Billed
authorized
consumption

770

Billed metered
consumption
(including water
exported)

770

Billed volume

770

Water losses

115

Unbilled authorized
consumption

115

Apparent losses  18

Real losses

97

(b)

(c)

(e)

(f)

(g)

Unbilled
volume

230
(h)

Raw water
Intake/
Abstraction

1,111

Diversion & Production
losses

111

Revenue loss
(other, b-e)

133

Revenue:
Billed &
Received

745

Revenue Loss
(a): billed & not received
(direct)

Technical  loss
(f-h)

97



PROPRIETARY & CONFIDENTIAL

Seven Seas Water
NRW – WB Calculation

 Assume Supply = 1,000 units, & each unit has a sale value = 1

Raw Water Intake/Abstraction 1111
Diversion & Production Losses 111
System Input Volume 1000
   Authorized Consumption 885
        Billed Authorized Consumption 770

Billed Metered Consumption 770
Billed Unmetered Consumption 0

Billed Volume 770
      Revenue: Billed & Received 745
      (a) Revenue Loss - Billed & Not Received 25

        Unbilled Authorized Consumption 115
(b) Unbilled, Metered Consumption 80
(c ) Unbilled, Unmetered Consumption 35

   Water Losses 115
   Apparent Losses 18

(d) Unauthorized Consumption 0
(e) Metering inaccuracies 18

   Real Losses 97
(f) Transmission & distribution mains 30
(g) Storage tanks & overflows 15
(h) Service connections 52

Unbilled Volume 230
      Revenue Loss (other) 133
      Physical Loss 97

SIV totals chec 1000 1000 1000 1000 1000
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Seven Seas Water
NRW – Water Balance errors

• Consider the calculation of the Losses Volume:

• = System Input (Production) Volume – Authorized Consumption

• A 2% error in the System Input (Production) Volume
compounded with a 2.7% error in the Authorized Consumption 
can lead to a 40% error in the Losses Volume & a 45% error in 
the Leakage value!
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Seven Seas Water
NRW – Water Balance errors

• Consider the calculation of the Losses Volume:

 
Value % Volume Upper Lower

System Input Volume 1000 2% 20 1020 980

Billed Authorized Consumption 770 2.3% 17.7 787.7 752.3
Unbilled Authorized Consumption 115 5% 5.8 120.8 109.3
therefore:
Authorized Consumption 885 2.7% 908.5 861.5

Water Losses 115 37.8% 158.5 71.5

Apparent Losses 18 2.3% 0.4 18.4 17.6
Real Losses 97 45.2% 140.9 53.1

LimitsError
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Seven Seas Water
NRW – Water Balance errors

• Consider the calculation of the Losses Volume:

• = System Input (Production) Volume – Authorized Consumption

• A 2% error in the System Input (Production) Volume
compounded with a 2.7% error in the Authorized Consumption 
can lead to a 40% error in the Losses Volume & a 45% error in 
the Leakage value!

• Therefore it is critical to have accurate, valid, reliable numbers for 
these two principal components of the Water Balance
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Seven Seas Water
NRW – System Input (Production)

Raw Water
Intake/

Abstraction

Production
Volume
(Volume

Entering the
System)

Billed & Paid

Authorised
Water

Consumption

Authorised
Consumption

Billed

Billed Metered

Billed Volume

Production
Losses

Losses

Authorised
Consumption

Unbilled

Apparent
Losses

Real Losses

Billed
Unmetered

Unbilled
Metered

Unbilled
Unmetered

Illegal

Meter
Inaccuracies

Distribution

Connections

Unbilled
Volume

Billed &
Unpaid

Commercial
Losses (other)

Technical
Losses

= NRW
MINUS allowed

(regulated) losses



PROPRIETARY & CONFIDENTIAL 18

Seven Seas Water
NRW – Water Balance errors

• Production Volume:

• Production meters full-bore electromagnetic meters

• SCADA to relay accurate production volume(s) to a 
central control

» Seven Seas Water can design, supply, install, 
and maintain both the production meters and the 
SCADA system
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Seven Seas Water
NRW – Authorized Consumption

Raw Water
Intake/

Abstraction

Production
Volume
(Volume

Entering the
System)

Billed & Paid

Authorised
Water

Consumption

Authorised
Consumption

Billed

Billed Metered

Billed Volume

Production
Losses

Losses

Authorised
Consumption

Unbilled

Apparent
Losses

Real Losses

Billed
Unmetered

Unbilled
Metered

Unbilled
Unmetered

Illegal

Meter
Inaccuracies

Distribution

Connections

Unbilled
Volume

Billed &
Unpaid

Commercial
Losses (other)

Technical
Losses

= NRW
MINUS allowed

(regulated) losses
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Seven Seas Water
NRW – Water Balance errors

• Authorized Consumption:

• Hydraulically-discrete zones

• AMR/AMI electronically collect delivered volume 
information from customer meters

• Billing System to accurately bill customers for the service

» Seven Seas Water can design, supply, install, 
and maintain both the AMR/AMI and the Billing 
system software
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Seven Seas Water
NRW – Water Balance errors

• Authorized Consumption:

• Billing System to accurately bill customers for the service

• Base data is key to the effectiveness & efficiency of the system
– Customer & property census
– Can create new physical address system
– Use census information as new customer database

» Seven Seas Water can design & execute the 
census if the results are to be incorporated with 
a new Billing System
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Seven Seas Water
NRW – Water Balance errors

• Therefore, having addressed the validity and reliability of:

• System Input (Production) Volume &

• Authorized Consumption

• We can calculate the Losses Volume with confidence
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Seven Seas Water
NRW – Losses Volume

Raw Water
Intake/

Abstraction

Production
Volume
(Volume

Entering the
System)

Billed & Paid

Authorised
Water

Consumption

Authorised
Consumption

Billed

Billed Metered

Billed Volume

Production
Losses

Losses

Authorised
Consumption

Unbilled

Apparent
Losses

Real Losses

Billed
Unmetered

Unbilled
Metered

Unbilled
Unmetered

Illegal

Meter
Inaccuracies

Distribution

Connections

Unbilled
Volume

Billed &
Unpaid

Commercial
Losses (other)

Technical
Losses

= NRW
MINUS allowed

(regulated) losses
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Seven Seas Water
NRW – Losses Volume

• The Losses Volume comprises:

• Apparent Losses  &

• Real Losses (leakage)
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Seven Seas Water
NRW – Apparent Losses

• Apparent Losses comprise:

• Illegal connections can usually be identified during a 
customer & property census

• Meter inaccuracies AMR/AMI allows this volume to be 
calculated accurately

» Seven Seas Water can execute the 
census if linked to a new billing system 
& can design, supply, install, and 
maintain both the AMR/AMI and the 
Billing system software
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Seven Seas Water
NRW – Real Losses

• Real Losses comprise:

• Leakage

• The Water Balance differentiates between Distribution system 
leakage & customer Connections leakage

• As the level of leakage in any system reduces, a higher 
percentage of the remaining leakage occurs on the customer 
Connections



PROPRIETARY & CONFIDENTIAL 27

Seven Seas Water
NRW – Real Losses

• There are three components to reducing leakage:

• 1. Detection Executed by having accurate 
Production & Zone meters linked to 
a SCADA system + an accurate 
Billing system

» Seven Seas Water can design, install, 
and maintain the production & zone 
meters, the SCADA system, & the 
Billing system software
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Seven Seas Water
NRW – Real Losses

• There are three components to reducing leakage:

• 2. Location Executed by leakage detection 
team(s) with leak-noise correlators, 
electronic listening sticks, & ground 
microphones

» Leakage localization is better managed 
& executed by the water utility
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Seven Seas Water
NRW – Real Losses

• There are three components to reducing leakage:

• 3. Repair Executed by leakage repair team(s) 
with standard repair equipment

» Leakage repair is better managed & 
executed by the water utility
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Seven Seas Water
NRW – Losses (all components)

Raw Water
Intake/

Abstraction

Production
Volume
(Volume

Entering the
System)

Billed & Paid

Authorised
Water

Consumption

Authorised
Consumption

Billed

Billed Metered

Billed Volume

Production
Losses

Losses

Authorised
Consumption

Unbilled

Apparent
Losses

Real Losses

Billed
Unmetered

Unbilled
Metered

Unbilled
Unmetered

Illegal

Meter
Inaccuracies

Distribution

Connections

Unbilled
Volume

Billed &
Unpaid

Commercial
Losses (other)

Technical
Losses

= NRW
MINUS allowed

(regulated) losses
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Seven Seas Water
NRW – Summary

• Seven Seas Water can assist the Utility significantly in its NRW 
reduction works via the design, supply, installation & maintenance 
of:
– Production & zone meters
– SCADA system
– AMR/AMI
– Billing system

• All at no Capital cost to the Client; the initial capital cost & 
continuous maintenance will be recovered via an associated 
increase in the Water Purchase tariff from the new or existing 
BOOT water production facility
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