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Cape Town Water

Peter Flower Pr Eng
Former Director: Water & Sanitation at the City of Cape Town ——

CITY OF CAPE TOWN
ISIXEKO SASEKAPA

STAD KAAPSTAD




Population ~4.2 million

- Area ~2,500 km?
SA GDP/capita ~$6,000
Gini Index before tax ~0.61
Unemployment ~27%

HOUSEHOLDS

Total ~1,200,000
Informal ~250,000
Indigent ~270,000

GDP/capita /\ .
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ACCESS TO SERVICES
Piped water 99.8%
Electricity 97.3%

Telephone 93.5%

WATER INFRASTRUCTURE

Dams - City - 3 major, 9 minor
- NDWS - 3 major

Water TreatmentPs - 12

Pipelines - 650 km Bulk

- 12 000 km Retic
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RUNOFF

1834: 36 free flowing fountains FROM —Water Treated
1840: municipal responsibility for water supply ~94%*
1881: first restrictions 4 to 3hrs/day ~6 RAIN FAI'I' TWK
1889: District waterworks co. formed RAINFALL
10692: Tabie mountain daims constiuction st_ ‘ ‘ ‘
1912: Water rationing to 12hrs/day ' '
1913: Greater CT municipality enbras Upper 4%  Berd River 14%
1916: Water rationing to 4hrs/day brasiowend o I
1956: Promulgation of Water Act
1997: Local government restructuring
OTHER URBAN  AGRICULTURE
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Steenbras
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THREE YEARS OF VERY LOW RAINFALL (1IN 590 YEAR EVENT)

Annual Inflows (Million m3/a)
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Long term average = 711
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Minimum = 318 (2017)
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high pressure has been
persistent off the west

@ An expansive area of

coast of South Africa

1’ "I

@ Typically winter cold

fronts bring replenishing

rains to Cape Town

R A

2015 - 54.4%
2016 - 66.4%

2017 - 39.8%

2002
2004
2006
2008

Comparison to LTA:

2010

© As it strengthens and
expands, it pushes

rainfall away from the
Western Cape leading to
drought conditions in

Cape Town

2012
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Long term
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THRIVING INSIDE
THE PERFECT STORM

Facing the challenges of
a new and exciting world 3
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Government, 2.2%

5 ° City-owned facilities & CCT T
A: Managing dam levels Departments, 4.9% >
AN
Industry, 4.2% \\
. one L] \
WCWS System yield utilization: \
«  29% Agriculture - NDWS |
« 7% Other urban - NDWS & CCT Ceai 80
. Houses, 55.0%
«  64% City of Cape Town
« Residential 70%
Informal
° Commerce ]3% Settlements, 3.6% .r’f;
Domestic other, 1.8% Flats & complexes, /’/
* Industry 4% J
J//
/’
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A: Managing dam levels

WCWSS

« NDWS and City Operations Western Cape

* Yield maximized through City’'s BW Water Supply System
infrastructure

+ System model provides management
information for operational optimization

WCWSS Monitoring - 2018/201% Hydrelogical Year

Gross storage of major dams (%)

Gross storage of major dams (million m?)

04-Nov-18 04-Jan-19 04-Mar-19 04-May-19 04-Jul-19 04-Sep-19
s Projected Dam Resp 30% for urban users; 10 % Restrictions for agricultural users; average evaporation; and
average rainfall

@———= Actual storage

Note: Restrictions are based on allocations from the WCWSS




B: Managing Water Demand

1400 | Cape Town Seasonal Demand
1300 |Million litres per day (MLD)
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Water Demand management - Communication

» >4 million people(piverse)
 Political environment
« Complexity
* Avenues

— Printed press

— Radio

— Media engagement

— Social media

— Business & citizen
engagement

— Awareness & education
— City Website - Info & advice

MAXIMUM MONTHLY HOUSEHOLD QUOTA PER PERSON
Based on 50 litres per person / day

ﬁ 1=1500¢ ﬁ 2 = 3 000¢

per month per month

ﬁ 3 =4500¢ @ 4 =6000(

per month per month

@*5 =7 500¢ FOUR

per month
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Water Demand management - Communication

O
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0 o care T City of Cape Town: Dam Levels Report
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‘Water Usage from large dams comprizing the Westem Capes Water Supply System
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‘Wastarn Caps Water Supply System (WCWS55) weakly drought monltoring

WEWES Manliodng - 2018/301% Hyceological Year
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Water Demand management - Restirictions and tariffs

. Set of tariffs for each restriction
level — maintain revenue stream

«  Moving from 3 to 7 levels of
restriction

*  Ministerial approval for new tariffs
*  Progressively punitive tariffs
« Steep increases in price

— 6kl free up to June 2017

— Introduced at R4/kl in July 2017

— Increased to R26/kl in Feb 2018
— Increased to R29/kl in July 2018

. Enforcement rules

Gross per capita use

Summer 2015 250 Icd
Summer 2016  2251cd
Summer2018 150 Icd
Winter 2018 1251cd

World Health Organisation standard (50 litres per capita per day (Icd)) = 7 buckets

9999979

Free allocation of water to indigent households (87 lcd) = 12 buckets "qqng’qq"n

Actual Pre-drought (~220 lcd) = 30 buckets qququwqquwwv
U999 9d990499%%
Actual During the drought (~120 Icd) = 15 buckets wwquww qu’quv

(Assuming 7 litres per bucket)

R1 000 . .
RO00 Domestic Traiffs
R800
R700 1USD = 15 ZAR |
R600 =
Ejgg —o— Step 1 (0 < 6kl)
—@— Step 2 (>6 < 10.5kI)
R300 —o— Step 3 (>10.5 < 35kI)
R200 —0— Step 4 (>35KI)
R100
RO

Level 1 Level 2 Level 3

Level 5 Level 6 Level 7

Level 4




Water Demand management - Restrictions and tariffs

Demand

Target demand

Combined

Date City/DWS Tariff (MLD) (MLD) dam level Limit pp Requirements
) Watering restricted to specific days and hours; No specific daily limit
1Jan 2016 | City Level 2 2 1000 700 55.4% - No automatic pool top-up
16 Sep 2016 DWS 20% - - 61.5% - o 20% curtailment of all water use
1Nov2016 | CityLevel3 | 3 | 900 650 60.3% - w:gg%gsjgc\:ﬁt‘:‘ézt”;ﬁ 2 pucketfor poable water
1Feb 2017 | City Level 3B 3 800 650 38.7% - o Watering restricted to using a bucket for potable water during certain hours only
tonzor7 | SRR ) 5 e | w0 ] e |10 [ B o
1Jul 2017 | City Level 4B 4 625 600 25% 87 e Daily limit of 87 Icd encouraged
) e Daily limit of 87 Icd encouraged; Households limited to 20kl/month
3 Sep 2017 4 600 500 36.1% 87 e Non-residential restricted to 20% saving compared to previous year
0 City Level 5 Non-residential restricted to 20% savi d to previ
e Agricultural users to restrict to 30% saving compared to previous year
o 40% curtailment of all domestic and industrial; 50% curtailment of all agricultural water use
28 Sep 2017 | DWS 40/50% g g 37.6% 5 e The WC Provincial Head is delegated power to lift the water restrictions should the WCWSS recover to
above 85% before 1 November 2018
12 Dec 2017 | DWS 45/60% ; ; 34% ; e 45% curtailment of all domestic and industrial; 60% curtailment of all agricultural water use
1 Jan 2018 City Level 6 4 600 450 31% 57 o Daily limit of 87 Icd encouraged; Households limited to 10.5kl/month
an o Non-residential restricted to 45%; Agricultural users to restrict to 60% saving compared to previous year
. Daily limit of 50 lcd encouraged; Households limited to 10.5kl/month, but 6kl/month encouraged
1Feb 2018 Clylom i 6 <8 450 25 50 Non-residential restricted to 45% saving compared to previous year
Agricultural users to restrict to 60% saving compared to previous year
City Level 5 Daily limit of 70 lcd encouraged; Households limited to 10.5kl/month
1 0ct 2018 y 5 520 500 75.9% 70 Non-residential restricted to 40% saving and agricultural users to 50% compared to corresponding period in
(amended)
2015 (pre-drought)
Citv Level 3 Daily limit of 105 Icd encouraged
1 Dec 2018 (a?’lnen ded) 3 ~550 650 70.3% 105 No household limit and percentage reduction restrictions not applicable for non-residential and agricultural

users




Water Demand management - Flow restrictors

Leak repair programme ~190,000 of 268,000 households done
+ All meterreplacements use these restrictors, but not set

* InSeptember 2017 took decision to install at households using
>20kl/month

~60,000 installed to date
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Water Demand management - Pressure reduction

>160 pressure management zones

. . . . : D d Reduction through:
Currently managing 100 (15m/25m — mainly residential) > bressure reduction
* Consumption con?rol

SOVIﬂgS ~7OMLD * Internal leak repair
Leak detection & repairs /Zlii\.—__\um
Leak repair at household level T represive presome management |

. . * Leak detection and repair I
Pressure managed reticulation 4,800/10,600km eI

High user meter issues

Percentage non-revenue water

95,000,000

40% s=ames==? ] 50000000
35% . ! .
] M"---_I" \ L 85,000,000
% 30% 80,000,000 _
E 25% - L 75,000,000 &
o =
5 20% 70,000,000 &
15% \ L 65,000,000
10% L 60,000,000
5% V 55,000,000
0% . . . . . . . . . . X 50,000,000
8 8 2 £ ¢ ¢ =2 @2 2 > 2 2
< < < I I I = = I = I =
= = = = = = = = = =5 = =
rl rl rl ) rl rl ] rl rl = rl rl

=t O NRW e s e SDBIP Targets == a= National Average sss=NRW in ki




Water Demand management - Pressure reduction

Demand Reduction through:

>160 pressure management zones —’ * Pressure reduction

+ Consumption control

. . . . * Internal leak repair
Currently managing 100 (15m/25m — mainly residential) t /\
Savings ~70MLD P
. . Leakage Reduction through:
Legk de‘l‘ec‘hon & repC”rS = Aggressive Fressure mar?agement H
* Leak detection and repair :
Leak repair at household level N -
Pressure managed reticulation 4,800/10,600km
High user meter issues Heer ~|: | =
et "’11 %\_/']L ...... O D
—
Percentage non-revenue water I /
/ i
- 95,000,000 / & | o ) 7 /
0% B -7 | eo0m00 / / wn / /
35% ¥ M'-\____t-' \ L 85,000,000 Fi4 \
E 30% 80,000,000 __
E 25% - L 75,000,000 2
§ 20% 1 L 70,000,000 §
15% ‘ L 65,000,000
10% + 60,000,000
5% V 55,000,000
0% — 1 50,000,000
g 8 ¢ ¢ ¢ ¢ T ¢ g = g @
E & & & & £ & & & &t E & ) ] ]
= 3 3 3 35 3 3 3 3 3 35 3 Khayalitsha (2001) Mitchells Plain (2008)
—o—% NRW oo+« SDBIP Targets = e National Average sssNRW in K Saving of 9 Mm3/a Saving of 3.4 Mm3/a




Water Demand Management

- Impact

International Water Association recognition for a 55% reduction in
water demand between 2015 - 2017, without resorting to

intermittent supply.

WCWSS DAMS: 10 YEAR GRAPH INDICATING VOLUME OF WATER STORED
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é‘ Water Loss 2018 IWA WATER LOSS
Cape Town . Seuth Africa

the international
wew.waterioss2018.com waler association

7-9may 2018

ertiﬁcate
of ¢ £ Xeellence

awarded to

City of Cape Town

for achieving 55% reduction in water demand between
2015 and 2017 without resorting to intermittent supply

- Current and former chairpersons of the IWA Water Loss Specialist Group - icarg
(& o

ot e e

Ken Brothers Bambos Charalambous - May 2018 - Srceiiens®
2002 - 2006 2006 - 2008 ‘ g
Nl K~ (2 Ju i~ K| -
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C: Augmenting supply

1000
800
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200

Equivalent annual inflow (millions of m3)
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2018 Augmentation

~$200 m/yr

~$40 m/yr B
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Average runoff

2017 runoff

2016 runoff

2015 runoff
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100MLD

Water sources:

 New surface water;

+ Improve yield of existing surface water-

+  Management,

* Invasive alien plant removal

 Groundwater;
« Water re-use;
 Desalination

freated surface water- historical |
groundwater extraction - sandy aquifer 1
permanent re-use 1

permanent desalination 1

groundwater extraction - TMG 1
temporary water re-use 1

temporary desalination 1

Estimated cost ranges for treated water
by source (R/kl)

RO

R10 R2 R30 R40 R0



GROUNDWATER: CAPE TOWN AND SURROUNDS - AQUIFERS

Voelvlei
(Peninsula
Aquifer)

Atlantis &

Silwerstroom ¢ Wemmershoek

Aquifers ? (Peninsula
Helderberg Basin Aquifer)

(Peninsula &
Basement Aquifers)

Berg River Valley
(Peninsula &

i Capd flals Basement Aquifers

Aquifer -

&

Southern Planning
District Nuweberg &
(Peninsula Aquifer) Steenbras & Klipfontein
Grabouw (Peninsula & Nardouw,
(Peninsula & Aquifers)
Nardouw Aquifers)

Figure 1-6 Nine projects identified by the CoCT to target groundwater resources in their
Water Resilience Plan




GROUNDWATER: CAPE TOWN AND SURROUNDS - AQUIFERS

CFA RECHARGE / INTRUSION
BARRIERS

Sonic
Production
Monitoring
Managed

Exploration

CFA GROUNDWATER — COMBINED CHERDS QUARRY
BOREHOLES see =

RECHARGE




GROUNDWATER: STORAGE TANKS - PHILIPPI CLUSTER

Potable water tank Raw water tank




GROUNDWATER: TMG AQUIFER




Temporary Sea Water Desalination Projects

: o il

Strandfontein Monwabisi

Photographs courtesy
Bruce Sutherland

V&A Waterfront



Looking to the FUTURE: Cape Town Water Strategy

5 commitments:

Commitment - (a willingness to give our time and energy to something that
we believe in, a promise, a firm decision to do something)

1. We willwork hard to provide safe access to water & sanitation
We will promote wise use by all water users

We will ensure sufficient, reliable water from diverse sources

A LD

We will work with our partners to guarantee increased & shared
benefits from regional water resources

5. We will actively facilitate the transition to a water sensitive city

Link to current version of the Water Strategy on City of Cape Town website:

http://resource.capetown.qov.za/documentcentre/Documents/City%20strateqgies,%
20plans%20and%20frameworks/Cape%20Town%20Water%20Strategy.pdf

INCREASE RESILIENCE TO CHANGE



https://dictionary.cambridge.org/dictionary/english/willing
https://dictionary.cambridge.org/dictionary/english/your
https://dictionary.cambridge.org/dictionary/english/time
https://dictionary.cambridge.org/dictionary/english/energy
https://dictionary.cambridge.org/dictionary/english/believe
https://dictionary.cambridge.org/dictionary/english/promise
https://dictionary.cambridge.org/dictionary/english/firm
https://dictionary.cambridge.org/dictionary/english/decision
http://resource.capetown.gov.za/documentcentre/Documents/City%20strategies,%20plans%20and%20frameworks/Cape%20Town%20Water%20Strategy.pdf

| COMMITMENT 1 |

SAFE ACCESS TO WATER & SANITATION

Our commitment: The City will work hard to provide and facilitate safe access to water and sanitation for all of its
residents in terms of well-defined minimum standards. In particular, the City will work with communities in informal
settlements and with other stakeholders to improve the daily experience of access to water and sanitation, with

an emphasis on building tfrust and increasing safety within these communities through this process.

« The Focus on people is critical to re-establish the trust eroded in the drought

« The Inequality in society is stark — during the drought there was repeated
insensitive media attacks on informal settlements wasting water.

 We believe that we need to put people first and emphasize our

L
commitment to vulnerable people

* One of our main commitments to customer centricity is to
improve the lived experience of residents in informall
settlements.

« Formal services perform well in the context of SA measures —
meeting and exceeding blue, green and no-drop standards.

]

- Standards in informal settlements have been exceeded, but S
there is great room for improvement.




| COMMITMENT 2 |

WISE USE

Our commitment: The City will promote the wise use of water by all water users. This will include

promoting water conservation behaviour through:
» Pricing

- . . Cape Town Seasonal Demand
By-laws, building codes, other incentives Million litres per day (MLD)

+ Customer management & engagement

* Manage network — maximise use of available water

» Furtherreducing losses and waste

litres@er@erson@eray — CapelTown

---*OtherBouth@frican@netros

200

100 -

Jan 2010
Jul 2010
Jan 2011

Jul 2011
Jan 2012
Jul 2012
Jan 2013
Jul 2013

Jan 2014
Jul 2014
Jan 201
Jul 201

Jan 2016
Jul 2016
Jan 2017
Jul 2017

Jan 2018
Jul 201

1990 2000 2010 Daily Production ——Relling Annual ave




| COMMITMENT 3 |

SUFFICIENT, RELIABLE WATER

Our commitment: The City will develop new diverse supplies of water —including ground water, water reuse and
desalinated water, cost-effectively and timeously to increase resilience and substantially reduce the risk of Cape
Town needing to impose severe water restrictions in the future. The City is committed to building affordable new

capacity of some 300 million litres per day over the next ten years, and in suitable increments thereafter, in a way

that is adaptable and robust to changes in circumstances.

APPROACH

* Planning in the context of uncertainty through scenarios;

HighBwvater® Businessl Restricted?

. . d d E ] | |
« Future water demand is uncertain because of the very eman astista SUPPY

disruptive effect of the drought.

» Future water availability from rainfall is uncertain because
of climate change.

Low@vater . Climate
Water-wise

STRESS TEST SCENARIOS demand stress

*  Business as usual

+ Lowdemand Incremental Stepixhange
Cli t t change@n@vater@vailability inBvater@vailability®
IMmare siress from&limate&hange From&limateXhange
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SUFFICIENT, RELIABLE WATER (cont'd)

THE NEW WATER PROGRAMME - COMMITTED AND ADAPTABLE

. . . 600 -
Founding Principles:
. Low cost first - WDM, AIP removal,
improve surface water managemen 500 -
. Existing funding commitments; —g
. c
. Timing;
. e . . E 400 T
. Diversification and early learning; L)
c
«  Adaptability and scalability; g
. [H]
. Earlier than needed:; -5 300 1
. o
. Phasing. &
/ L d
. —_ p egen
Water sources: g 200 | —— Actual (Historic) water demand
E «««««« Unconstrained water demand
« New surface water; < = = = Base case water demand
. o Base case water demand with WC/WDM
+ Improve yield of existing surface 100 - Low water demand
water; [1 Existing water resources
I Committed Augmentation Programme
+ Groundwater; B Adaptable Augmentation Programme
«  Waterre-use; 0-
2004 2008 2012 2016 2020 2024 2028 2032 2036 2040

+ Desalination Financial Year
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SUFFICIENT, RELIABLE WATER (cont'd)

THE NEW WATER PROGRAMME - 10 YEAR VIEW Adaptable future new water programme:

Intervention * First Effective yield Total Unit Operating Intervention fﬂl{PPW!

Water M - CGP?X Capex ™ cost ™ Ground water (further phases) | IIEC{;C'}
[day Milionklpa  Rmilion  Rm /MLD R/kl e o e N

Demand management 2019 70 26 410 6 3 Desalination (further phases) 100

Alien vegetation clearing 2019 55 20 ~1-2 Surface water (new schemes) 100

Management of WCWSS  N/A 27 10 ~0.2:0.5 Total 20

Cape Flats Aquifer P1 2020 20 7.3 610 31 5 «  Trade-off between the reliability of

Table Mountain Group P1 2020 15 GG 375 25 5 water supply and it's cost.

Cape Flats Aquifer P2 2021 25 9.1 450 18 S +  Rainfall is likely fo become less

Atlantis Aquifer 2021 10 4 290 29 8 reliable in future

Table Mountain Group P2 2022 15 3.5 335 23 5 +  Doing nothing is not an option

Table Mountain Group P3 2022 20 7.3 326 16 2 - New and diverse supplies will

Berg River Augmentation 2023 40 15 ~3-5 increase reliability.

Water Re-Use P1 2024 70 26 1360 20 S « The City will plan for a higher level

Desalination Phase 1 2026 50 18 1650 33-40 9 of reliability. (98 -99,5%)

Total including WDM 417 154 5806 «  The city will adopt scenario

Total new supply 347 128 5396 planning with annual reviews.

«  The committed program balances
1USD = 14 ZAR risk and cost.




INCREASED SHARED BENEFITS FROM REGIONAL WATER RESOURCES

| COMMITMENT 4 |

. Our commitment: The City will work with key stakeholders and partners, including other urban and agriculture
water users, and other spheres of government, to make the most of the opportunities to optimise the
economic, social and ecological benefits of regional water resources, and to reduce the risks. The City will do
this through collaborative processes. Regional refers to the region served by the WCWSS (Western Cape

Water Supply System).

ENGAGE & COLLABORATE
* Shared benefits
« Sharedrisks

. Options for the future

Amending and developing legal agreements — water rights
Better system management information with improved sharing
Ensure adequate funding for effective system operation
Professionalizing the management of the WCWSS

More inclusive and robust governance structure for the WCWSS

* A collaborative approach

Improve the analytical information-base;

Build stronger relationships between the key stakeholders;

Optimise the overall economic and social benefit of water;
Improve water resource management to ensure resilient outcomes;
Evolve institutional arrangements between the users and the DWS

Ensure more robust and fransparent management of water resources.




A WATER SENSITIVE CITY

| COMMITMENT 5 |

Our commitment: The City will fransform the city over time into a water sensitive city that makes optimal use of
stormwater and urban waterways for the purposes of flood control, aquifer recharge, water reuse and recreation,
and is based on sound ecological principles This will be done through new incentives and regulatory mechanisms

as well as the way the city invests.

+ Economic and financial
incentives — the way the
city levels taxes and
service charges.

+ Regulatory mechanisms -

changing the rules of the
game through, for
example, land-use
permissions and building
codes.

. Direct investments in
infrastructure.

In all three areas, the City will
ensure that the benefits of
any initiative to develop a
water sensitive city will
exceed the costs.

Cumulative Socio-Political Drivers

Water supply Public health Flood
access & protection protection
security
Water Supply Sewered Drained
City City City

()

Supply
hydraulics

Separate
sewerage
schemes

Drainage,
channelisation

Social amenity, Limits on
environmental natural
pratection resources
Waterways Water Cycle
City City
Diverse, fit-far-
. pUrpose sources
difi Point a:j ce & conservation,
! usl?umnr promoting
m:r?a ement waterway
9 protection

Intergenerational
equity, resilience
to climate
change

l

Water Sensitive
City

Adaptive, multi-
functional
infrastructure &
urban design
reinforcing
water sensitive
behaviours



Forms part of City of Cape Town's “Resilience Strategy”

Where resilience, in this case, is defined as “the capacity of
individuals, communities, institutions, businesses and
systems within a city to survive, adapt and grow no matter
what kind of chronic stresses and acute shocks they
experience.”
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