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THE DANGERS OF INTERMITTENT SUPPLY AS A
MEASURE TO SAVE WATER IN SOUTH AFRICA

are among the many factors which exacerbate the impacts of the
normal flood and drought events. Climate change is often highlighted as the key factor behind all droughts and floods which often appear more severe than any previously recorded events. While
the cause of the more extreme events is often up for some debate,
the fact remains that both floods and droughts are becoming more
severe and causing huge stress on many regions throughout the
world. The situation is unlikely to improve in the foreseeable future
and may well deteriorate with the result that water supply managers and other government officials must prepare for more extreme
events in future and ensure that the available resources are being
used efficiently.
When considering potable water supply, South Africa has many different problem issues to deal with. By global standards, the country
has relatively efficient reticulation systems in most of the metros and
large municipalities where tap water is generally safe to drink and water is generally supplied at normal first world pressures 24 hours a day.
While this is often taken for granted in many parts of South Africa, it
is unusual in most parts of the developing world. In many of the rural
areas in South Africa, safe drinking water cannot be taken for granted
and such areas regularly experience severe supply problems during
times of drought. Such local water supply schemes are extremely
vulnerable to drought events due to the fact that they often rely on
run-of-river flow or groundwater for their water supply. Such small
local schemes lack the assurance of supply provided by the large integrated water supply systems used to supply the urban areas where
reservoirs are often linked to each other across provincial boundaries
to provide a reliable supply that can withstand droughts of 5 or even
10 years in duration. In effect, rural water supply schemes will tend
to experience regular but shorter drought events while the large interbasin schemes will experience less frequent but potentially much
longer drought events.
The above points are well illustrated by some facts and figures which
were recently presented by the Department of Water and Sanitation
(DWS, 2016) to highlight the water situation in the Vaal River System
which supplies the main industrial heartland of South Africa including the whole of Gauteng, many mines, power stations, large industries etc. Figure 1 provides a graph showing the percentage storage
in the major reservoirs which supply the Vaal River System (based on

R S MCKENZIE
WRP Pty Ltd, PO Box 1522, Brooklyn Square, South Africa
0075, ronniem@wrp.co.za

ABSTRACT

T

here are many countries around the world where intermittent
supply is a way of life and residents often have to deal with a
water supply which is only pressurised an hour per day or even
an hour per week. Such intermittent water supplies cause huge problems in the long term viability of the water reticulation systems and
pose significant health risks.
Here in South Africa, the issue of reducing water losses from municipal water supply systems is becoming a serious problem throughout the country, particularly in view of the current drought situation
which is aggravating an already difficult balance between supply and
demand. Municipalities throughout the country are being asked to
cut their water usage but many of them have neither the expertise nor
the funds to implement the appropriate interventions with the result
that little progress is being made.
It has become clear that some water suppliers are resorting to the
introduction of intermittent supply as a measure to reduce losses and
normal water consumption. In some instances, there is clearly no alternative due to the fact that the supply reservoirs are at or near empty. In other cases, the practice of intermittent supply is being used as
a quick and simple measure to reduce water losses.
This paper highlights the implications of intermittent supply and the
fact that it can be introduced in a matter of hours but the damage
caused to the reticulation system may take years to resolve. The paper
shows that although some savings can initially be achieved through
the introduction of intermittent water supply, in the long-term, such
measures will often result in higher water use.

INTRODUCTION
Potable drinking water is becoming one of the most important issues in the 21st century. Growing world population, global warming, improved living standards in many areas and land use changes
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information from DWS, 2016). The actual storages in each of the main
reservoirs in the system as on 1 May 2016 are provided in Table 1.
As can be seen from the figures, the major reservoirs in the Vaal River
System at the end of the 2015/16 wet season were around 60% full.
In most countries around the world, this would not be considered to
be a major concern. However, in the South African context, it is considered to be a significant risk and is very close to the level at which
restrictions are considered. In order to operate and manage its water
resource systems, the Department of Water and Sanitation (DWS) utilises what is widely recognised as one of the most sophisticated water
resource models in the world. Rather than waiting for the situation to
deteriorate to the extent that has recently been seen in many other
countries around the world, the DWS tries to introduce drought re as can be identified.
striction measures as early into a drought event

The policy of introducing restrictions early in the drought, helps to
avoid the introduction of the most severe restrictions which can have
a serious and detrimental effect on the economy. In many cases, less
severe restrictions applied early in a drought will be sufficient to avoid
severe restrictions as has been demonstrated in the Vaal River System
over the past 35 years during which only light restrictions have ever
been applied.

INTERMITTENT WATER SUPPLY

Intermittent water supply is the practice of cutting off the water
supply into an area at certain times of the day. Typically, it is used
to reduce water consumption in an area by cutting off the supply
during the night-time when consumers are asleep and not using water. In such cases the water supply is cut from approximately 8pm

to 5 am which will normally be achieved

by manual closing of valves or through
FIGURE 1 Storage status of Vaal River System
at end of 2015/16 Wet Season (DWS, 2016)

the use of electronic devices which can be
programmed to open or close the valves
at specific times of the day.
Intermittent supply is usually introduced
either as an emergency measure, when the
supply reservoir is close to empty or, in
other cases as a measure to control water
usage and reduce wastage. In the first case
when there is little water left in the supply
reservoir, there may be no alternative to
the rationing of water and an intermittent
supply cannot be avoided once the supply
resource has been depleted. In the second
case, where the intermittent supply is introduced as a water saving measure, however, there may well be alternative interventions that can provide savings without
some of the problems that tend to accompany such pressurising and depressurising
of the system.
In South Africa, many municipalities are
currently considering intermittent supply
)LJXUH6WRUDJHVWDWXVRI9DDO5LYHU6\VWHPDWHQGRI:HW6HDVRQ ':6  as a semi-permanent water saving meas)LJXUH6WRUDJHVWDWXVRI9DDO5LYHU6\VWHPDWHQGRI:HW6HDVRQ
':6  ure. The remainder of this paper addresses
TABLE 1 Reservoir storages
for Vaal River System
7DEOH5HVHUYRLUVWRUDJHVIRU9DDO5LYHU6\VWHP
some of the important issues that should
be taken into account when introducing
7DEOH5HVHUYRLUVWRUDJHVIRU9DDO5LYHU6\VWHP
such measures.

HEALTH ISSUES
Before looking at the actual water savings
that can be achieved through intermittent
supply, it is important to recognise the potential health risks associated with such
practice.
Figure 2 provides a simplified layout of
the water supply to a property which has
either water borne sewage or a basic septic tank system. In this example, the sewer
network is shown to be leaking with the result that there is some level of sewage contamination in the ground surrounding the
water supply pipes. Under normal conditions, the water supply is fully pressurised
and therefore any leakage from the water
supply network is effectively clean water leaving the pipes and mixing with the
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contaminated water will be supplied to the
property when the system is re-pressurised
as shown in Figure 4.
The above figures highlight the potential
health risks associated with intermittent supply which can result in certain water borne
diseases in cases where there is insufficient
chlorine in the potable water to neutralise
the contaminants. In such cases, typhoid
and cholera can occur.

REDUCING
CONSUMPTION THROUGH
INTERMITTENT SUPPLY

The main purpose of introducing intermittent supply is to reduce water consumption.
Figure 5 depicts a graph of the flow into a
residential area in South Africa in which intermittent supply has been introduced by
the municipality.
This is an interesting and informative logging result from an area which was experiencing high levels of household leakage.
 In order to save water, the municipality
)LJXUH7\SLFDOZDWHUVXSSO\WRDSURSHUW\ZKHQSUHVVXULVHG
adopted a water supply regime of 12 hours
 on and 12 hours off. In order to assess the
FIGURE 2 Typical water supply to a property when pressurised
)LJXUH7\SLFDOZDWHUVXSSO\WRDSURSHUW\ZKHQSUHVVXULVHG
level of leakage, the water supplier was
asked to maintain the system pressurised
for 2 days in order to observe and measure
the Minimum Night Flow (MNF) (see WRC,
1999) which was estimated to be 165 m3/
hr. Over the same 2 day period, the Average Daily Demand (ADD) was measured to
be 200 m3/hr. In such cases, the ratio of the
minimum night flow to the average daily
demand (MNF/ADD) is a useful indicator of
leakage in the area.
In this case the MNF/ADD ratio was found
to be 0.83 or over 80%. While this calculation is not always a reliable indicator (since
not all of the nightflow is leakage), it is generally a useful indicator in areas experiencing high levels of leakage. Typically a system with little leakage will have a ratio of
around 0.1 to 0.2 and anything higher will
suggest some form of leakage problem. In
South African systems, any ratio above 0.2
is considered to be an indication of high
leakage and any ratio above 0.5 will usually reflect high internal household leakage.
Figures in excess of 0.9 have been observed
 in some areas.
FIGURE 3 Water supply contamination when system is depressurised
)LJXUH:DWHUVXSSO\FRQWDPLQDWLRQZKHQV\VWHPLVGHSUHVVXULVHG Another interesting issue that can be seen in
Figure
5 is the refilling spike that occurs each

morning when the system is re-pressurised.
surrounding
groundwater which may or may not be contaminated. As
)LJXUH:DWHUVXSSO\FRQWDPLQDWLRQZKHQV\VWHPLVGHSUHVVXULVHG
KH HYHQW WKDW WKH
VXSSO\
V\VWHP
LV GHSUHVVXULVHG
DVopportunity
VKRZQ LQ )LJXUH
 WKHUH
LVisDcaused
SRVVLELOLW\
IRU volume
WKH of water required to
This spike
in flow
by the initial
longZDWHU
as the system
remains
pressurised
there is minimal
XQGZDWHU VXUURXQGLQJ
WKH
ZDWHU
VXSSO\
SLSH
WR
HQWHU
WKH
VXSSO\
VLQFH
DQ\
OHDNV
LQ
WKH
SLSHOLQH
FDQ
DOORZ
fill the empty pipes after a period of zero water pressure. Such sudfor the water supply to the property to be contaminated in any way.
KH HYHQW WKDW WKH
ZDWHU
LV GHSUHVVXULVHG
DV VKRZQ
LQ )LJXUH
 WKHUH
LVhigh
D SRVVLELOLW\
WKH the water meter if the
den and
extreme
flow rates canIRU
damage
In the
eventVXSSO\
that theV\VWHP
water supply
system is depressurised
as shown
HUWRPRYHLQHLWKHUGLUHFWLRQ,IWKHJURXQGZDWHUVXUURXQGLQJWKHSLSHVLVFRQWDPLQDWHGLQDQ\ZD\WKHUHLV
XQGZDWHU VXUURXQGLQJ
ZDWHU
VXSSO\forSLSH
WR HQWHU WKH
VXSSO\ the
VLQFH DQ\
LQ WKHthe
SLSHOLQH
FDQofDOORZ
peakOHDNV
flow exceeds
upper limit
the meter. In addition to the
in Figure 3,WKH
there
is a possibility
the groundwater
surrounding
refilling spike, there is also the problem of air in the pipeline which
water supply pipe to enter the supply since any leaks in the pipeline
HUWRPRYHLQHLWKHUGLUHFWLRQ,IWKHJURXQGZDWHUVXUURXQGLQJWKHSLSHVLVFRQWDPLQDWHGLQDQ\ZD\WKHUHLV
must escape somewhere and if the air-valves on the pipeline are not
can allow water to move in either direction. If the groundwater
surrounding the pipes is contaminated in any way,
functional, the air will create problems either on the reticulation or
 there is a risk that
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achieved is relatively modest. In an area
with low leakage, the benefit will be significantly smaller and leads to the question of whether or not such a measure is
worthwhile. Recent research undertaken
internationally (Charalambous, 2016) also
raises questions regarding the water saving benefits of introducing intermittent
supply. On a large scale project undertaken in Cyprus, Charalambous observed
the following:
t0 WFSPGXBUFSTVQQMZTZTUFNTJO"GSJDB
operate on intermittent supply;
t*OUFSNJUUFOU TVQQMZ IBE B EFUSJmental effect on the integrity of the
distribution network;
In a specific case study, intermittent supply resulted in a 200% increase in mains
bursts and a 100% increase in service
connection bursts;
t*OUFSNJUUFOU TVQQMZ DSFBUFE XBUFS
quality problems;
t*OUFSNJUUFOU
TVQQMZ
DBVTFE
customer dissatisfaction;
t*O UIF DBTF TUVEZ  UIF UPUBM XBUFS TVQQMZ
initially dropped after introducing interFIGURE 4 Contaminated water supplied to property when re-pressurised.
)LJXUH&RQWDPLQDWHGZDWHUVXSSOLHGWRSURSHUW\ZKHQUHSUHVVXULVHG
mittent supply but within 3 years had increased to pre- intermittent supply levels
thus eliminating any savings;
in the consumer properties. If intermittent supply is continued for
t*OUFSNJUUFOU TVQQMZ JT OPU BO BQQSPQSJBUF SFTQPOTF UP ESPVHIU 
lengthy period (years), the leakage rates in the reticulation system
water shortage
will increase to such an extent that the system will eventually break
To place the issue in perspective, Figure 7 shows the difference that
down completely.
can be expected between intermittent supply and continuous supply
Figure 6 shows an example where a water supplier decides to introin a zone. Obviously to achieve 24/7 pressurised supply after a period
duce intermittent supply for 10 hours each night between 8pm and
'8&,1*&2168037,217+528*+,17(50,77(176833/<
of prolonged intermittent supply will require significant effort and
6am. The average daily consumption to the area drops from 17.4 m3/
)LJXUH
investment due to the damage caused to the network by the destruchr to 14.0 m3/hr which represents a reduction of approximately 20%
tive action of pressurising and depressurising the system.
for a 40% reduction in time pressurised.
The example shown in Figure 7 is based on what can be achieved
In this example, the leakage is already very high
and
yet
the
benefit


if the system leaks are repaired and


the pressure is used as a management
tool. As can be seen, the average water
use by the zone is 135 m 3/hr when operating under intermittent supply and
95 m3/hr when operating under 24/7
pressurised supply.
While the figures will naturally change
from system to system, the underlying
NFTTBHF JT DMFBS o JOUFSNJUUFOU TVQQMZ
will eventually result in greater water
use than 24/7 pressurised supply, assuming that the resource is capable of supporting the demand from the system.

CONCLUSIONS
Based on real results from systems
around the world the following conclusions can be drawn with regard to the use
of intermittent supply when used as an


FIGURE 5 Typical flow logging for a zone
with intermittent supply

)LJXUH7\SLFDOIORZORJJLQJIRUD]RQHZLWKLQWHUPLWWHQWVXSSO\
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FIGURE 6 Water savings through
FIG
intermittent supply
int

RECOMMENDATIONS

t8BUFS TFSWJDF QSPWJEFST TIPVME JNplement water saving measures

(WRC, 2014) and/or restrictions early

on in a drought to avoid having to

take emergency measures when water supplies can no longer support
the demands;

t3FEVDJOH XBUFS QSFTTVSFT UP CFMPX
the acceptable norms in order to
)LJXUH 
maintain a 24/7 pressurised supply
is preferable to introducing an
intermittent supply. Liaison with
the fire department will be helpful
)LJXUH,QWHUPLWWHQWVXSSO\FRPSDUHGWRSUHVVXULVHGVXSSO\
FIGURE 7 Intermittent
supply compared to pressurised supply
in such cases to address liability and
insurance issues;
)LJXUH
t1SPQFSMZ TFDUPSJTFE OFUXPSLT XJUI DMFBSMZ EFGJOFE BOE DPOUSPMMFE
pressure zones have the added benefit that pressure can be used to
intervention by municipalities to save water:
control water use during severe droughts. Water service providers
t* OUFSNJUUFOU TVQQMZ JT DPOTJEFSFE CZ NBOZ NVOJDJQBMJUJFT UP CF B
should therefore be encouraged to set up and operate such zones
quick and easy intervention for reducing water use in an area;
during normal operating conditions so that the necessary infrastructure is in place when needed.
t*OUFSNJUUFOUTVQQMZXJMMSFTVMUJOBTIPSUUFSNSFEVDUJPOJOXBUFSVTF
but this is likely to be offset by increased leakage in the long-term,
t*OUFSNJUUFOUTVQQMZTIPVMECFUIFPQUJPOPGMBTUSFTPSUBOEOPUUIF
&21&/86,216
resulting in an overall increase in water use;
option of first choice;
t* OUFSNJUUFOUTVQQMZEBNBHFTUIFXBUFSSFUJDVMBUJPOOFUXPSLBOEJO
creases
the number of bursts;
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