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USING NIGHT FLOW RATIO TO ASSESS LEAKAGE 
AND DANGERS OF INTERMITTENT SUPPLY
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Flow

3-Day Flow Logging:  Is there a leakage problem ?

What is Leakage ?What is Leakage ?

Large Leaks (bursts)

Small Leaks (background leakage)

Internal Leaks (household)

Large Leaks (bursts)

Small Leaks (background leakage)

Internal Leaks (household)

BABE
Burst and Background Leakage Estimate

Bursts
Large leaks normally greater than 0.25 cubic meters per 
hour that are considered worthwhile to locate and repair

Background leakage
The sum of all small leaks less than 0.25 cubic meters per 
hour that are not considered worthwhile to locate

BABE
Burst and Background Leakage Estimate

Bursts
Large leaks normally greater than 0.25 cubic meters per 
hour that are considered worthwhile to locate and repair

Background leakage
The sum of all small leaks less than 0.25 cubic meters per 
hour that are not considered worthwhile to locate

BABE: Definitions
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BABE
MODELS

From WRC 
in South 
Africa
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Background leakage Connection Burst Photo: Courtesy Niel Meyer

Burst Leakage
Photos: Courtesy Caryn Seago
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How much water is lost through a 
leak ?
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Understanding how much water is lost from a leakUnderstanding how much water is lost from a leak

200 m3/hr for 3 hours = 600 m3 

40 m3/hr for 6 hours = 240 m3 20 m3/hr for 3 hours = 60 m3 

1 m3/hr for 3 months = 2 232 m3 Sprinkler at approximately 1 m3/hr

13 14

15 16

17 18



11-Aug-23

4

0.5 m3/hr for 3 years = 13 140 m3 

Small leaks can result in 
large losses if left to run

Slide courtesy Tim Waldron

Night Flow Ratio

4 Main Components of Burst and Background 
Estimate (BABE) Methodology
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Excess night flow (losses)

Expected MNF

Measured MNF

Simplified Night flow analysis
Flow

Pressure

Analysis of minimum night flow 
logging results from SANFLOW

First of the BABE Models to 
incorporate error sensitivity

Interpretation of MNF
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Is there a leakage problem ?Is there a leakage problem ?

MNF ≈ 80

ADD ≈ 150

MNF / ADD = 0.53
= High Leakage

Yes
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Recommendations

 Log flow into discrete areas and large consumers 

 Use SANFLOW analysis or NFR to analyse nightflows

 Use results to prioritise target areas

 Continuous logging on selected areas/consumers is key 
to driving down leakage

34

Interpretation of flow logging results

Minimum Night Flow ≈ 18 m3/hr

Average Daily Demand ≈ 64 m3/hr

Minimum / Average ≈ 18/64 = 28%
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Interpretation of flow logging

Flow

Minimum Night Flow ≈ 125 m3/hr

Average Daily Demand ≈ 150 m3/hr

Minimum / Average ≈ 125 / 150 = 83%

Logging Results from 
Commercial and industrial 

properties

Logging Results from 
Commercial and industrial 

properties
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Office Complex: 4 week logging showing no leakage 
problems for whole month (almost  zero night flow)

Week 1 Week 2 Week 3 Week 4

Sat & Sun Holiday
Zero Night 

Flow
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Office Complex: Logging showing toilet cistern sticking

Week 1 Week 2 Week 3 Week 4

Holiday

Toilet Cistern 
Sticking

Toilet Cistern 
Sticking

Toilet Cistern 
Sticking
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Office Complex: 6-week logging showing leak developing and 
repair

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6

Leak Starts

Leak Repair

Leakage
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Initial 
Leakage

First small 
leak repair Main leak 

repair

Normal 
Weekday 
demand

No 
Leakage

Office Complex: 10 week logging showing 80% reduction in 
water use over 10-week period

Normal Weekend 
demand

Tue Wed Thu Fri Sat SunMon

Logging for Office Park : No Leakage Problem
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Leak running at ± 1.6 m3/hr for 10 days

Leak 
develops

Leak 
repair

Leakage

Monday to Friday

Sat & Sun

Leak development and repair: Industrial Site

Cost of leak 
± 10 * 24 * 1.6 * 70 

= ±R28 000 in 10 days ($1 750)

37 38

39 40

41 42



11-Aug-23

8

© WRP Engineers

Industrial leak running for 3 years
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Faulty ball valve causing leak of ± 54 m3/day

Ball valve replaced

Leak 
Repair

Impact of leak on Commercial Evaporative Cooling Unit
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Consumption
≈ 50 m3/hr

Pressure 
50m to 60m

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8

8 Day Logging Result for Commercial Property
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Sectorising and Night Flow Analysis
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Leak Detection and Repair
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What about Leakage ?
New Technology – High Tech
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Leak Location by Satellite
( 300% increase in satellites by 2024)
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What about Leakage ?
New Technology – Low Tech
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Large Canine Leak 
Detector(LCLD) for 

Mains Leaks 

Photo: Courtesy United Utilities 
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Before you think of spending 
time and money looking for 
new leaks – fix the ones you 

already know about.
No need to buy a satellite (or 
a dog) until you have fixed all 

the visible leaks !!!
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Intermittent Supply
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Kitchen 
Faucet

Bedroom

Faucet

Water meter

Connection to
Water Main Curb

Bathroom

Connection
Lp = 0 since meter

at curb stop

Property 
boundary

Curb 
stop

X

Mixture of Sewage 
& Potable Water

Mixture of Sewage 
& Potable Water
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Intermittent Supply

MNF  ≈ 165 m3/hr

No supply during night

Rapid refilling of empty pipes 

MNF/ADD ≈ 0.8

ADD  ≈ 200 m3/hr

Flow
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Initial Avg Flow : 
135 m3/hr
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Reduced Avg 
Flow : 95 m3/hr

Initial Avg Flow 
: 135 m3/hr
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Comments from Bambos Charalambous
(IWA: Bangalore 2016)

 Intermittent supply is not an appropriate response 
to drought or water shortage

 It takes 1 hour to switch to intermittent supply but 
2 years to return to 24/7 (at great cost)
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Recommendations

 Try everything else before introducing intermittent supply

 Intermittent supply is the measure of last resort

 Rather reduce water pressure but try to maintain 24/7

 Take action early on in a drought 

 Take action now to reduce wastage
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There’s no life without water !

Thank You
mckenzie@global.co.za

ronniem@wrp.co.za
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