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1. INTERPRETATION
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1.1 In this agreement; the singular includes the plural and vice versa, and the

following expressions bear the meanings assigned to them below:-

1.1.1

11.2

1.1.8

"agreement” includes the annexures to this agreement, provided

that in the event of any conflict or ambiguity between the

expressions and/or provisions in the main agreement and in the

-anngxures, the main agreement shall govern;

“assurance of supply” means the likely number of years, out of a
hundred years, that a water user will obtain its aliocated yield,
without the application of water restrictions:

"BWP" means the Berg Water Project;

“BWP agreement’” means the agreement entered into between-
DWAF and TCTA in respect of the implementation of the BWP,
attached as Annexure "[";

"Berg Water Marginal. Cost" means the marginal cost of a unit of
water from the BWP based only on the City's demand for water
from the BWP-as set out in Annexure “F™:

"Berg Water Capital Charge" means the capital charge to be levied
by DWAF against the: City for purposes of implementing the BWP:
as set out in Annexure "F™*;

"City” or "CCT" means the City of Cape Town, a murigipality
established in terms of the City of Cape Town Establishment Notice
(Provincial Notice 479 of 22 September 2000, as amended by
Provincial Notice 865 of 4 December 2000) as read with the
provisions of sections 12 and 14 of the Local Government:
Municipal Structures Act, No. 117 of 1998, of Civic. Centre,
12 Hertzog B_oulé‘irar‘d,-'Cape'Town_'-, 800, fax number: 400 1332, as
herein represented by the City Manager:
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1.1.11

1.1.12:

1.1.13

1.1.14

1.1.15

1.1.16
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“commencement date" imeans the date on which the last-signing

party signs this agreement;

“construction phase” means the period preceding the date
specified in the final take over certificate to be fumished by TCTA
to DWAF, and from which date the BWP will be deemed

operational;

"CPI-X" means the weighted average of the Consumer Price Index
(Headline Inflation), excluding mortgage interest rates for
metropolitan and other urban areas’ as published by Statistics
South Africa from time to time;

"date of commencement of the NWA" means 1 October 1998;
"DWAF" means the Department of Water Affairs and Forestry;

“force majeure” means any relevant event, occurrénce,
circumstance or condition (including viz major, causus fortuitus or
act of state) beyond the control of the parties which could not-have
been reasonably foreseen when the agreement was entered into
and which, despite the exercise of diligent efforts, could riot have
been prevented, fimited or minimized and which results in either of
the parties not being able to fulfill its duties and abligations in

terms of the agreement, excluding drought;

“government waterwork" means a government. waterwork as
defined in the NWA;

"Government Water Scheme” or "GWS" means one or more

government waterworks;

“implement" means to plan, design, supervise, manage, construct
and finance the BWP and to undertake any matter incidental to
such activities, as more fully set out in the BWP agreement,
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1.1.18

1.1.19

1.1.20

1.1.21

1.1.22

1.1.23

1.1.24

1.1.25

1.1.26
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"interest" means interest in respect of water use charges at a rate
determined from time to time by the Minister, with-the concurrence.
of the Minister of Finance, by notice in the Gazette, as provided for
in‘section 58(3){a) of the NWA,;

"low water demand projections" means the water demand

projections of the City if it meets its water demand objectives, as

confained. in its Water Sefvices Development Plan and Water
Demand Management Policy and Strategy, as set out in Annexure
IIDII;

“Minister" means the Minister of Water Affaits-and Forestry;

"NWA" means the National Water Act, No. 36 of 1998;

"parties” means DWAF and the City;

"pricing strafegy” means the Raw Water Pricling Strategy published
in Government Gazette 1353 dated 12 November 1999, in terms. of

section 56(1) of the NWA;.

“project account" means a se_parafe bank account opened by and
maraged by TCTAfor purposes of implementing the BWP;

"responsible authority’ means the Minister of a Catchment
Management Agency, as the case may be, as defined in section 1

of the NWA;

"TCTA" means the Trans-Caledon Tunnel Authority, established

by Government Notice 2631 of 12 December 1988 (_as amended

by Government Notice 21017 of 24 March 2000);

“third party-user” means any user of water from the Western Cape

‘Water System, other than the City, which user's requirement is

deemed to be allocated from the yield of the BWP, or which user
receives an allocation from the BWP, in accordance with this

agreement;




1.2

1.3

1.4

1.5
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1.1.27 "third party capital charge” means the capital charge levied by
DWAF against any third party user which shail be used to fund the.

BWP as set outin clause 12;

1.1.28 "user sectors" means the irrigation sector, the municipal sector and

the industrial sector for purposes of the pricing strategy;
1.1.29 "Water Act" means the Water Act, No. 54 of 1956;

1:1.30 “Water Services Act” means the Water Services Act, No. 108 of
1997,

1.1.31 "Western Cape Systems Model' means the computer model
designed to assist in the optimal future deve_iopmént of water
supply to all users of the Western Cape. Water System and
includes the Water Resource Planning Modet;

1.1.32 "yield" means the valume of water that can be abstracted anhually
for a specified assurance of supply.

Any reference to an enactment is to that enactment as-at the date of signature

hereof and as amended or re-enacted from time to tirme.

If any provision in a ‘definition is a substantive provision conferring rights or
imposing obligations on any party, notwithstanding that it is only in the definition
clause, effect shall be given to it-as if it were a substantive provision in the body
of the agreement.

When any number of days is prescribed in this agreement, same shall be
reckoned exclusively of the first and inclusively of the last day unless the last
day falls on a Saturday, Sunday or public holiday, in. which case the last day
shall be the next succeeding day which is not a Saturday, Sunday or public
holiday.

Where figures are referred-to in numerals and in words, if theré is any confiict.
between the two, the words shall prevail,
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Expressions defined in this agreement shall bear the same meanings -in
schedules or annexures to this agreement which do not themselves contain

their own definitions.

Where any term is defined within the context of any. particutar clause in this
agreement, the term so defined, unless it is clear from the clause in question
that the term so defined has limited application fo. the relevant clause, shall’
bear the meaning ascribed to it for all purposes in terms: of this agreement,
notwithstanding. that that term has not been defined in this interpretation clause.

In the event of any conflict between the provisions of this agreement
(excluding the annexures), and the provisions of any of the annexures, the

provisions of the agreement (excluding the annexures shall prevait),

RECORDAL

2.2

23

2.4

The Western Cape Water System is .an integrated water supply system:
comprising Government Water Sthemes as well as. certain of the dams and
infrastructure owned by the City.

The Western Cape Water System currently comprises the City's Steenbras:
(upper and lower) and Wemmershogk schemes and the Palmiet River,
Voélvlei and Riviersonderend/Berg River Government Water Scheme as

described more fully in Annexure "A”.

The City operates its' own dams and water treatment plants within the
Western Cape Water System so as to ensuré the long term sustainability of .
water resources. This is achieved by the City through measures such as
shifting its water demand cnio dams within the Western Cape Water System
that are more likely to spill and introducing additional capacity in its water
treatment works: and bulk water pipelines to enable flexibility in the allocation
of demands on the different dams and to provide interconnectivity between
the various sources within the Western Cape Water System. These aclions
benefit all water users of the Western Cape Water System:.

After reviewing, and being satisfied with, progress. made by the Gity in water

conservation and water demand management and after obtaining an
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2.6

2.7

28

2.9

2.10
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Environmental Authorisation in terms of section 22 of the Environment
Canservation Act, No. 73 of 1989, the Minister has, in terms of section 109 of
the NWA, approved the implementation of the BWP, a Government Watar
Scheme, which will augment the water supply of the Western Cape Water
System, as more fully described in Anniéxure "B,

The Minister has directed TCTA to finahce and implement the BWP, subject
fo a number of conditions, including but not lifmited to, that the BWP must be
implemented in the most efficient manner, with due regard to cost.and timing,

both of which are of great concern fo the-end user.

On or about the date of signature, the BWP agreement will be. concluded to

implement the BWP via an off—b_udge_f funding mechanism which will be.
arranged by TCTA on the strength of the revenue from the sale of water by
DWAF to the City from the Western Cape Water System. The City is obliged

to pay the Berg Water Capital Charge, as determined from time to time, until

such time as the full costs of implementing the BWP have been settfed,

The City will be the largest consumer of the additional water supply generated
by the BWP within the Western Cape Water System dnd, accordingly, will
bear-a substantial proportion of the water use charges in respect of the BWP,

In terms of the Water Services Act, the City has a duty to all consumers or
potential consumers in its area o’f'jurisdictibn to progressively ensure efficient,
affordable, economical and sustainable access to water services. Accordingly,
water use charges, including in respect of the BWP, must be within an
affordable. structure to the City's.end consumer.

The Minister has established ‘a Pricing -Stra'tegy for water useé charges in
terms of thie provisions of the NWA.

In accordance with its directive, TCTA has already commenced
implementation of the BWP and all costs. incurred. by TCTA will be included in
calculation of the Berg Water Capital Charge payable by the City in respect of
the BWP as set out in this agreement, irrespective of when the project costs.

are incurred.
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2.12

213
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The ‘anticipated date on which construction of the BWP will commence is.
1 July 2003 and the target date for substantial completion of the dam is prior
to the wet season of 2007,

The parties now wish to enter into an agreement in- réspect of the supply of
raw water by DWAF to the City from the Government Water Schemes within
the Western Cape Water System, and in respect of the imposition: of water
use -charges on the City, both in relation to the Governmént Water Schemes
within the Western Cape Water System as a whole, -and the BWP in
particular,

The parties wish to record the terms of their agreement in writing as they
hereby do.

‘GUIDING PRINCIPLES

3.1

3.2

3.3

34

Within the framework of the National Water Resources Strategy, the BWP is
o be planned to maximise benefit to current and future users while ensuring

sustainable management of the Western Cape's limited water resources..

Future administrative actions. by DWAF, including but not limited to, the
granting of water use licences and conclusion of agreements with other users,
as set out in clause 20, should take inte account that the BWP is ari integral
component of the Western Cape Water System as a whole, and benefits all
users of the Western. Cape Water System.

The parties envisage that there will be further water resource development in
the Western Cape-following the BWP, which may include but not be limited to,
exploitation of the Table Mountain Group Aquifer and Cape Flats Aquifer; as
well as the development of the Voé&lvlei, l.ourens River and Eerste River
Augmentation Schemes, water recycling and desalination, some or all of

which water resource developments may be owned by the City.

‘Wheré possible, future water resource ‘developments within the Western

Cape should form part of the Western Cape Water System and should. be
based on the principles contained in this agreement.
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The parties shali, within the framework of the Naticnal Water Resources
Strategy, the relevant Catchment Management Strategies, development
planning at both provincial and local levels (which at-local level includes the

City's Water Services: Development Plan as part of the City's Integrated

‘Development Plan), engage in joint long term planning to ensure that water

resources. are developed timeously and resp_ans_ib!y‘ to ensure that the City
receives a 98% level of assurance of supply, or such other level of assurance

of supply as may be agreed by the parties from time-to-time.

EXISTING LAWFUL. WATER USE

4.1

4.2

4.3

44

Water users are currently permitied, in terms of the: NWA, to continue with

existing lawful water use.

To qualify as an existing lawful water use under the NWA, such water use

must -

4.2.1 either have lawfully taken place during ‘a period of two years:
immediately before the date of commencement of the NWA;.or

4.2.2 have been declared an existing lawful water use by a responsible

authaority.

Existing lawful water use includes, but is not limited to, specific allocations
made in terms of the Water Act and other applicable laws and policies.

It s recorded that DWAF is in the process of registering the existing lawful
water use of the City.

LICENSING OF WATER USE

51

Itis further recorded that, at a future date which has still to be determined, the.
responsible: authority will in all probability implement a policy of compulsory.
licensing of water use in terms of thé- provisions of the NWA. From the
aforementioned date, all water users will requiire a licence and will not be able
to continue using water on the basis of their "existing lawfut water use”.




5.2

2.3
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In the event that the BWP is declared operational prior to introducfion of
‘compulsory.: licensing, the City will be obliged to apply for a license to use
water that it has been allocated from the BWP in terms of this agreement.

It is furthermore recorded that, in the event that compulsory licensing s
introduced, -applicants for licences will be provided with ain opportunity to
_ob_jlect to propesed allocation schedules and to appeal against preliminary
allocation schredules as required by the NWA.

YIELD OF THE WESTERN CAPE WATER SYSTEM

6.1

6.2

DWAF shall every 10 (ten) years or at any such other time. as may- be
necessary, determine the yield of the Western Cape Water System by
updating the hydrological records, including the additional yield deemed to be
due fo the BWP, and shall use the Western Cape Systems Model of any other
appropriate technigue or model in making such a determination,

In the event that the available yield of any of the Government Water Schemes
within the Western Cape Water Systeri is over-allocated, at any time, DWAF
shall be obliged to: consult each user sector in determining appropriate
measures o redress such over-allocation..

ASSURANCE OF SUPPLY

7.1

Whereas the Pricing Strategy provides that:-
7.1.1 the.long term mean (average) annual water use by sectors shall be
taken into account in determining capital charges levied on users,

which will be based on assurance of supply:

712 the mean annual water use by user sectors is currently considered
by DWAF to be as follows:=

7.1.2.1 Irrigation sector — 91% of allocations;

7.1.22 Municipal sector — 97% of allocations;
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7.1.2.3 Industrial sector - 97% of allocations or 100%. for
strategic use as provided for by the. National Water
‘Resource Strategy.

7.2 The parties expressly agree that DWAF shall:-
7.2.1 agree the assurance of supply required by user sectors and the
rules to be applied to water restrictions, with each such user séctor

before altering the mean annual sectoral use for pricing purposes;

and
7.2.2 take into account each user sector's assurance of supply when -

7.2.2:1 determining the yield of the Western Cape Water
System;

7.222 ‘determining the annual allocation of yield, as set out

in clause 6.1 and Annexure "C" and
7223 impasing any water restrictions.
CONDITIONS OF SUPPLY

Further conditions for the supply of raw water by DWAF to the City are contained in
Annexure "G".

DWAF'S GENERAL OBLIGATIONS

9.1 DWAF shall ensure that all the Government Water Schemes within the
Western Cape Water System are developed, operated and maintained in a
cost effective, consultative and éfficient manner, (taking best practice
principles into account).

9.2 DWAF shall comply with all its obligations in terms of the BWP agreement,
including taking the necessary steps in terms of the breach provisions thereof
if TCTA is in breach of any of its obligations.




9.3
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if DWAF fails to comply with clause 9.1, the City shall be entitled to furnish
DWAF with a written notice fo remedy the breach within 60 (sixty) days of

receipt of the notice, failing which the City shall be entitled to declare a

dispute in terms of clause 23.

10. BWP DEEMED WATER USE

10.1

102

10.3

As a result of the fact that —

10.1.1 the City is required, and agrees, to pay capital costs in respect of
the BWP from 1 July 2003, i.e. at {east 4 (four) years before the
BWP will be operational; and

10.1.2 in terms of the Pricing Strategy, capital chatges are determined on

the basis of water use allocations;

it is necessary, for purposes of imposing the Berg Water Capital Charge on
the City, to determine a deemed water use allocation for the BWE,

On 1 July 2003, the City will_'._accordingly, be deemed to be aliccated the fuil
vield of the BWP, until such. time as the BWP is declared operational,
notwithstanding the fact that no water will be drawn from the BWP during that

period.
In the event that a third party user:-

10.3.1 has not previously received a water alfocation from the Western
Cape Water System and requires an allocation:;

10.3.2 exceeds, in any subsequent year the water use allocation for
2002/2003, and the agricultiral sector exceeds the capped
allocation, as set out in Table C2 of Annexuré "G"; and/or

10.3.3 requires a level of supply assurance resulting in average use over
and above the current levels as set ot in clause 7.1.2;




11.

104

10.5

10.6
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prior to the BWP being declared operational, then in any such event the
additional water required to guarantee the increased level of supply
assurance, or the additional water use, a$ the case may be, shall also be
deemed to be drawn from the BWP for water pricing purposes, and the
deemed yield allocation of the City, in terms of clause 10.2, shall be reduced

accordingly.

Once the BWP is declared operational, DWAF shall allocate the yield of the
BWP to water users on an -annual basis. It is anticipated that the full yield of
the BWP will only be taken up by approximately 2013, even if the BWP is
operational prier to such date.

As. the additional water generated by the BWP will be delivered into, and
operated within, the Western Cape Water System on an integrated supply
basis in order to maximise the yield of the system as a whole, water users will

not necessarily draw their BWP allocation from the BWP itself,

Until 'such time as the full yield of the BWP is allocated, the City will be
allocated all the water in the BWP that has not been allogated to other water
users, An allocation to-third party users will decrease the allocation to the City
by the proportionate amount allocated to:third party users.

GENERAL WATER USE CHARGES

11.1

DWAF is entitled to levy various water use charges on water users in terms of
the Pricing Strategy, inctuding but not limited to:-

11.4.41 water resource development (capital) costs,
11.1.2 use of waterworks (operaticn and maintenance) costs; and
11.1.3 water resource management costs.

Provisions in respect of the:levying of such water use charges, which charges
shall be imposed on an a@nnual basis, excluding 'ca'pitél costs in respect of the
BWP (which are dealt with in clause 12 and Annexure "F"), are contained in

Arinexure "E".
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DWAF shall, 5 (five) months before the end of the City's financial year provide

the City with an estimate of proposed water use charges faor the fallowing
3 {three) years in order to enable the City to prepare its ‘operating: bud_get.and

engage in long term planning.

DWAF shall notify the City at least 4 (four) months before the end of the City's
financial year of the water use chaiges to be imposed in DWAF's next

financial year, as determined in terms of Annexures "E” anid "F".

The 'Cit__y shall be entitled to query the amount of .any water use charge
imposed by DWAF, including ‘in respect of the BWP, if the amount of such
water use charge appears o be unreasonable, taking into account the

principle of cost effectiveness and efficiency.

For purposes of levying water use: charges, the yield -of the Government
Water Schemes within the Western Cape Water System will be allocated to
users by DWAF an an annual basis according to. existing lawful water use or
any future licensing allocations, as the case may be, and such anhual yield
allocations will be communicated to the City in writing.

The annual yield allocation referred to in clause 11.8, for the year 2002/2003,
is set out in Table C1 and .C2 of Ahnexure "C".

In-the event that DWAF implements further water resource developments
which are funded off-budget, in addition to the BWP, DWAF will enter into a
written agreement with the City for the levying of capital charges in respect of
any such. Government Water Scheme, provided that such agreements shall
accommodate the City's abligation to pay the Berg Water Capital Charge.

BERG WATER CAPITAL COSTS

Capital costs in respect of the BWP will be calculated and levied on a different
basis, as set out in" Annexure."F", to the capital costs levied on users of the
existing Government Water Schemes in the Western Cape Water System,
DWAF shall levy:-
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12.3

12.4

12.5

12.6

12.7

12.8
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12.1.1 the Berg Water Capital Charge-against the City; and
12.1.2. a Third Party Capital Charge against third party users.

The City's obligation to pay the Berg Water Capital Charge commences on
1 July 2003 and terminates when the full costs of implementing the BWP have
been settled.

The parties shall ensure that the Berg Water Capital Charge is calculated
within a. structure affordable to the end usei of the: City's. water services in
order that the City may comply with its obligations to-its consuriers to ensure
affordable and economical access to water services, as determined in terms
of Annexure "F".

Adjustments to the Berg Water Capital Charge shall be. undertaker as friore
fully set outin Annexure "F”.

Whenever the Berg Water Capital Charge is adjusted in accordance with
Annexure "F", DWAF and TCTA shall, prior to such adjusiment, consult with
the City and shall furnish the City with the relevant calculation sheets and
financial information required in order for it to verify the calculations and

projections.

In the event that the parties dispute any adjustment, or right to adjustment as
set out in Annexure "F", eithér party may declare a dispute within 3 (three)
menths of such dispute having arisen, o’ bée. resolved in accordance with the
procedure set out in clause 23,

Unless. otherwise agreed with the City, any additional costs of implementing
the BWP arising. from, or due to, force majeure or any defect in the design or
construction of the BWP, of whatsoever nature, shall not be included in the
calculation of the Berg Water Capital Charge and shall not be. othérwise
recoverable from the City.

In the event that the City's water supply from the Western Cape Water
System is significantly affected for more than 1 {one) year, as a result of force
majeure-impacting on the BWP, or any defect i the design or construction of
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the BWP, of whatsoever nature, the City shall, aiter consultation with DWAF
and TCTA, be entitled to proportionally reduce the amount of the Berg Water.
Capital Charge and/or Operation and Maintenance Costs in respact of the
BWP, for the remaining period during which the water supply is so affected.

The Third Party Capital Charge will be applicable when any deemed or actual
allocation in respect of the BWP is made by DWAF to a third party user. The
Third Party Capital Charge will be recalcuilated annually for each allocation
made by DWAF to third party users, in terms of clause 10.4, in arder that cost
apportionment in respect of implementation of the BWP is reflected in the final
BWP allocation of water use.

‘The City, by agreement with DWAF and TCTA, may from time to time elect

that. DWAF forthwith pay over to TCTA any amounts levied by it as a Third
Party Capital Charge, in which event adjustments shall be made to the Berg
Water Capital Charge as set out in Annexure "F", or that DWAF credit the City

with any such amounts.

“Should any water user of the Western Cape Water System, including the City,

request a once-off release from the BWP, in addition to such Lser's BWP
allocation, DWAF may grant such request provided that any once-off release
does not reduce the level of assurance of supply of any water users. DWAF
shall be erititled to lévy an additional capital charge in respect of such release,
which shall be at the Berg Water Marginal Cost, and which must be paid. by
DWAF to TCTA and set-off against the costs of implementation of the BWP.

Upon termiination of the period during which. the Berg Water Capital Charge is
payable by the City, as set out in clause 12,2, and subject to the Pricing
Strategy, DWAF shall set the retum on assets comporient of the capital cost
charges in respect of the BWP levied on the City at a level that takes into
account that the capital cost of the BWP will have been repaid.

13. WITHHOLDING OF THE BERG WATER CAPITAL CHARGE

13,1

Inthe event that construction of the BWE:-

13.1.1 has net.commenced by 10 May 2008; or-
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13.3
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13.1.2 is 18 _(eig_hteen')" months or more behind the approved construction

schedule once construction has commenced;

the City shall be entitled to serve a notice on DWAF requiring DWAF, within
30 (thirty) days to outline the steps it has taken to remedy such delay in

construction.

Should the City not be reasonably satisfied with the steps taken by DWAF to
remedy the delays reférred to in clause 13.1 the City shall, until such time as
the delay in construction has been remedied, o the reasonable satisfaction of
the City, be entitled:-

13.2.1 to withhald payment of the Berg Water Capital Charge, without
attracting interest on such.withheld amount; and

13.2.2 to re-negotiate the basis of calculation of the Berg Water Capital
Charge.

In the event that the BWP agreement is cancelled or terminated, for
‘whatsoever reasén, prior to the BWP being declared operational, the City
shall;-

13.3.1 until such time as implerentation of the BWP resumes, to the
reasonable satisfaction of the City, be entitled to —

13.3.1.1  immediately withhold payment of the Berg Water
Capital Charge, without altracting. interest on such

withheld amount;

13.3.1.2 re-negotiate the basis of calculation of the Berg Water
Capital Charge;

13.3.1.3  elect to complete impiementation of the BWP as
agent of DWAF; and-to continue to pay DWAF a Berg
Water Capital Charge, the basis of calculation of
which shall be ré-negotiated by agréement between
the parties, in the event that implementation of the
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BWP does not resume within 1 (one) year of such

cancellation or termination.

In the event that a_gree"ment'has not been reached in respect of the Berg
River Capital Charge within 3 {three) moriths of construction commencing or
resuming, in terms of clause 13.2, or implementation resuming, in terms of
clause 13.3.1, or the City electing to complete implementation of the BWP in
terms of clause 13.3:1 ;3,_-eith‘er‘ party may declare a dispute to be resolved in

accordance with the procedure set out in clause 23.

The. City may not withhold payment of the Berg Water Capital Charge in the
event that DWAF fails to adequately operate and mainitain the BWP.

OPERATION AND MAINTENANCE COSTS

14.1

14.2

14.3

14.4

Once the BWP has been declared operational, in terms of the BWP
agreement, DWAF shall be entitled to levy operation and maintenance costs
against the City and third party users.

DWAF shall give the City 15 (fifteen). months notice prior to imposition of
operation and maintenance costs in respect of the BWP, so as to provide the
City with sufficient time to budget for the aforesaid costs.

DWAF shall be in breach of its obligation to aperate and maintain a
Government Water Scheme within the Western Cape Water System in the
event that -

14:3.1 DWAF fails to comply with the provisiens of the NWA, .and any
regulations issued or saved thereunder; pertaining to dam safety;

or

14.3.2 the City's water supply is significantly affected for 1 (_one) year or
more due to a failure by DWAF to operate or maintain a

‘Government Water Scheme.

If an event of breach occurs, as set out in clauses 14.3.1 or 14.3.2, the City
shall be entitled to furnish DWAF with a written notice to remedy such failure,
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within 60 (sixty) days of the City becoming aware of the breach, failing which
the City may declare a dispute in writing which dispute shall be determined by
an independent. expert appointed by the parties. In the event that the parties
cannot agree on the appointment of an independent expert within 30 (thirty)
days of the declaration of the dispute, such independent expert shall be
noninated by the South African Institution of Civil Engineers. If either party is
dissatisfied with the decision made by thie independent expert, such party
may refer the dis_pute for determination in tefms of clause 23

When following the dispute procedures in terms of clause 14.4, the City shall
have the right, without prejudice' to. any other rights it may have, to claim:-

14.5.1 specific performance;

14.52 a reduction in the operation-and maintenance costs payable by the
City commensurate with the degree- of DWAF's non-compliance,
as set-out in clause 14.3.1 or the impact on the City's water supply
as set out in clause 14.3.2; or

14.5.3 a discharge of the City's obligation to pay operation and
maintenance cost$ for the period of DWAF's breach of its
oblig_atio‘n to operate and maintain the relevant Government Water
Scheme.

An_y costs arising from a negligent failure by DWAF to operate and maintain
any of the Government Water Schemes within the Western Cape Water
System shall not be recoverable from the City.

15. PAYMENT OF WATER USE CHARGES

161

DWAF wilt render an account to the City on a monthly basis which account
shall be payable by the Gity on the date specified on the-account, which date
shall not be fess than 30 (thirty) days from the date of the account. Stch
account will include the Berg Water Capital Charge as a separate line item
and any credit due to Third Party Capital Charges.
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Any delay in rendering an account will not refigve the City of the obligation to

pay any amount payable.

In the event that a water use charge is not paid when it is due and payable, in’
terms of the NWA, DWAF may:-

15.3.1 an notice, suspend or withdraw a water use entitlement; provided
that the person has been directed to take specified steps to rectify
the failure within a specific period, in terms of section 54(3) of the
NWA, and the person has had an opportunity to make
representations within a. reasonable. period, in terms of section
54(4) of the NWA, which period the partiés agree shall not be less
than 80 (sixty) days;

15.3.2: restrict or suspend the supply of water to the water user from a
Government Water Scheme, including the deemed supply from the
BWP, or the authorisation to use water, until the charges, together
with interest in respect of the default period, have been paid,
provided that DWAF must give the. City an opportunity to make
representations within a reasonable period on any proposed
restriction or suspension in terms of settion 59(4) of the NWA,
which. period the parties agree shall not be less than 60 (sixty)
days:

The City consents to the cession by DWAF to TCTA of the right to receive
payment of the. amount of the Berg Water Capital Charge with effect from the
moment at which such payment becomes due and payable and that, pursuant
to the aforesaid cession, each payment when due, will be made to TCTA by
payment into the project account. No such cession shall take place after the
costs of implementing the BWP have been repaid in full, or termination of the
BWP agreement, whichever is the earlier.

The City's consent to thé cession, in terms of clause 15.4, is subject to an
und'értaking by TCTA to DWAF that TCTA will adhere to the principlés of co-
operative government and intergovernmental relations, as set out in Chapter
3 of the. Constitution .of the Republic of South Africa, Act 108 of 1996, and any
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legislation enacted in terms of section 42(2) thereof, prior to instituting any
action for recovery of the Berg Water Capital Charge pursuant to the cession.

A water usage from the Western Cape Water System must be metered, as
set out in Annexure "G, by the relevarit authority responsible for operating

the various schemes.

OPERATION AND MAINTENANCE

16.1

16.2

The parties have agreed on Operating Rules for the Western Cape Water
System, including the BWP, contained in Annexure "H", ‘which Operating
Rules shall be amended from time to time; and the parties ‘shall endeavour to

adhere to such rules, such that the probability is maximised that each user will

receive its existing tawful water use allocation, or any future allocations made

in terms of compulsory I'icensing_j requirements, at the leve! of assurance of

supply as set out in clause 7, or such other level of assurance of supply -as
may be agreed between the relevant parties from time to time.

DWAF shall operate and maintain the BWP as a component of the Western
Cape Water System from the date that the BWP is declared operational by
TCTA in terms of the BWP agreement.

WATER DEMAND MANAGEMENT

174

17.2

17.3

The City shall use all reasonable endeavours ‘to ensure that the water
demand management measures contained in its Water Services
Development Plan and any other water demand policies- adopted from time to
time, including the Water Demand Management Policy and Strategy, are
implemented,

DWAF shall ‘monitor the City's compliance with its Water Services
Development Plan.

The City shall be responsible for actively promoting the efficient use of water
by its consumers,
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8. ACCESS TO THE WESTERN CAPE WATER SYSTEM

The authorised officers, agents and employees of the parties shall be entitled access to

any component of the Western Cape Water System in order to perform their official

duties as ad_ditionalf_y provided for in clause 5.3 of the BWP agréement.

19, PARTICIPATION IN IMPLEMENTATION OF THE BWP

19.1

19.2

19.3

The City is entitled and obliged to be represented on the TCTA Board Sub-
Committee and. Operational Commitiee, as set out more fully in clause 3 of
the BWP agreement, in order to:-

18.1.1 provide strategic input on issues relating to the implementation of

the Project, as well as the operation and maintenance of the BWP:

19.1.2 participate in the exchange of information relating_ to the BWP's

funding arrangements;

19.1.3 ensure that the requirements of all parties are. taken into
consideration;

19.1.4 ensure that the BWP is designed and operated as an integral patt
of the Western Cape Water System.

DWAF shall promote the City's representation on the Environmental
Management Committee referred to in Annexure "C" of the BWF agreement.

The City's participation in the committees referred to in clauses 19.1 or'19.2,
or any futther committees that may be constituted by DWAF or TCTA for
purposes of implementation of the BWP, shall not give rise to any waiver in
respect of any rights or obligations of DWAF or TCTA in respect of the BWP.

20. AGREEMENTS WITH OTHER USERS

20.1

DWAF shall, as soon as possible after the commencement date, be obliged to
enter into supply agreements on similar terms ‘as this agreement, excluding
Annexure "I", with other users of water from the Western Capé Water System.
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20.2 Without imiting the generality of the aforegoing, the supply agreemerits shall:-

20.2.1

20.2.2

20.2.3

20.24

20.2,5

20.2.6

state. the applicable assurances of supply, as set out in the pricing

strategy or specifically agreed with a user,- as well as the

operating rules for water restrictions;

require users- to supply DWAF, at appropriate intervals, with
historical, current and projected long term water demand curves;

contain commitments by users to' actively promote and implement
measures to ensure that water is used. efficiently and that wastage
is minimised;

provide for revisions of the projections referred fo in clause 20.2.2,
and should set out the basis of determining water use charges, as

set out in Annexures "C" and Annexure. "F";

include mechanisms for users to be consulted in respect of

-allocations for additional water use, -or additional water requ'ired' to

guarantee any increased level of supply assurance, deemed to be
drawn from the BWP;

specifically provide that the provisions of the NWA, as set out in
clause 15.3 of this agreement, will be applicable to payment of the
Third Party Capital Charge payable in respect of the BWP.

21. MUTUAL SUPPORT AND CO-OPERATION

The parties undertake to co-operate fully with each other in order to give full effect to

the intent and purpese of this agreement and to take all the necessary steps to

implement thie terms, conditions and import of this agreement.

22. TERMINATION

This agreement, or parts thereof, may be terminated by mutual agreement between the

parties, save that the consent of TCTA, which consent shall not be unreasonably
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withheld, is required in respect of termination of any of the obiigations of either of the.

parties in respect of the BWP.

23. DISPUTES

23.1

23.2

23.3

234

The parties shall endeavour to resoive any dispute arising out of this
agreement amicably or by mediation @s agreed to by the parties, unless

otherwise provided for in intergovernmental dispute settlement procedures.
Any costs of a mediator shall be borns by the parties in equal shares.

Should the dispute not be. resoived within (3) thiee calendar months from
such dispute. having been. declared, aor such alternative pefiod as may be
agreed by the parties in writing, then either par’ty shall have the right to
require that the dispute be referred to arbitration, in which event i shall ‘be
'submitted 1o and determinéd by arbitration in accordance with the Rules of
AFSA by an arbitrator appointed by AFSA, provided that:-

23.3.1 the arbitration shall be held in a summary manner with a view to it
being completed as soon as possible;

23.3.2 the-decision of the arbitrator shall be final and binding:;

23.3.3 the cost of the arbitration proceedirigs shall be borne by the parties
-as decided by the arbitrator.

Nothing contained in this clause shall preciude any party from applying to
court for a temporary interdict or other relief of an urgent and temporary
nature, pending the award of the arbitrator.

24, NOTICES AND DOMICILIA.

24.1

Mallinicks: Attorneys

The parties choose domicilium citandi et executandi (“domicilium™ for the
purposes of giving any notice, the payment of any sum, the service of any
process and for any other purpose arising from this agreement as the

addresses below:-
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24.1.1 The Director-General
Department of Water Affairs and Forestry
Sedibeng Building
185 Schoeman Street
Pretoria
0001

24.1.2 The City Manager
cfo Water Services.
Bulk Water Department
8" Floor, 38 Wale Streef
Cape Town
8001

24.2 The parties shall be entitled from time to time by written notice to-the others to
vary their domicilium to ‘any cther address in the Republic of South Africa.
which is not a post office box or poste restante.

24.3 Any notice required or permitted to be given i terms of this agreement shall

be valid and effective only if in writing.

24 .4 Any ndtice given and any payment made by one party to the other "the

addressee" which:-

24.4.1 is delivered by hand during the normal business hours of the
addressee: at the addressee’s domicilium for the time: being shall
be presumed, until the contrary is proveg, to have been received
by the addressee at the time of delivery;

2442 istransmitted by telefax (subject o the transmitter retaining the fax
transmission sl'i_p) shall be deemed (in the absence of proof to the
contrary} to have been received within 1 (one) hour of transmission
where it is. trangmitted during normal business hours of the
receiving instrument and within. 2 (two) hours of the
commencement of the following business day where it is
transmitted outside thdse business hours.

24.5 Notwithstanding anything to the contrary herein contained, a written notice or

communication actually received by a party from another, including by way of

facsimile transmission, shal be an adequate written riotice or communication
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to it notwithstanding that it was not sent to or delivered at its. chosen

domijcilium citandi et executandi.
SUCCESSION
This agreement shall be binding on the City's and DWAF's successors-in-title, whether

such succession is in whole. or in part, to the rights and obligations of either of the

parfies.

ASSIGNMENT

Should any functions relevant to this agreement be assigned by DWAF to a water
management institution in terms of the NWA or any other applicable legislation, DWAF
undertakes to incorporate the relevant provisions of this agreement in any such

assighment so as to bind such institution. .
GENERAL

27.1 This document constitutes the sole record of the agreement between the
parties pertaining to the matters dealt with herein.

27.2 No. party shall be bound by any express or implied term, representation,

warranty, promise or the like not recorded herein.

27.3 No. addition, variation or agreed cancellation of this.agreement-Shal'l be of any
force and effect unless in writing and signed by or an behalf of the parties,
including by persons with delegated authority to do so.

27.4 No extension of time. or indulgence which any party ("the grantor") may grant

to the other ("the grantee") shall constitute a waiver of any of the rights of the
grantor, who shall not thereby be precluded from exercising any rights against
the grantee-which may have arisen-in the past or which may arise in the
future.

27.5 In the event that.any of the terms of this agreement are found to be invalid,
unlawful or unenforceable, such terms will be severable and the remaining.

provisions shall remain of full force and effect. If any invalid term is incapable
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of amendment o render it valid, the parties agree to negotiate an amendnient
‘to remove-the invalidity.

28, COSTS

Each party shall be fiable for its own costs in respect of the preparation, drafting and -
negotiation of this agreement.

siGNED at CAFE TELNIO o s the \ha dayor ATRIC 2003,

for and-on behalf of
THE CITY OF CAPE TOWN

2. (who warrants his authority to sign)
SIGNED at LAFE TN onthisthe | %‘47" day of APRAL- 2003.
AS WITNESSES | o for and on behalf of
) DEPARTMENT OF WATER AFFAIRS
1.
per : NAME
2. {who warrants his authority to sign)




ANNEXURE A
DESCRIPTION AND LAYOUT OF THE WESTERN CAPE WATER SYSTEM
A1. INTRODUCTION

The Western Cape Water System supplies the City of Cape Town (CCT), other local
authorities and irrigators in the catchments of the Riviersonderend, Berg and Eerste Rivers.

The main supply schemes are shown in Figure A1 and the key features of the main dams
are summarized in Table A1 (See also Appendix A1).

Saldanha

ERANINLEI DAM

L5 TEEMNBRAS 2 THEEWATERSKLOOF
DA A DAM

Figure A1: Layout of the main components of the Western Cape Water System
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Table A1 : Main Dams of Western Cape Water System

Main Dam Type Height Gross Gross Owner
(m) Capacity Yield
(million m%) {million m°fa)

Palmiet _ _
Kogelberg Cancrete 54 {17y 225 DWAF
Rockviaw Rockfill 48 (173*
Uppér Steenbras Earthfill 34 32 40 CCT
Lower Stegnbras Concrete 28 34
Wemmershogk Rockfil 58 59 54 CCT
Voélviei Earthfill, 10 172 105 DWAF
Theewatsrskloof Earthfill 38 480, 247,2* DWAF
TOTAL TI7 462,77
* Capacity is mainly utilized for the Palmiet Pumped Storage Scheme.

e The vyields of the Riviersonderend- -Berg System and of the Western Cape Water System
were previously stated to be.219 million m*%annum and 440.5 million m’ iannum respectively.
These figures exclude compensation and exchange releases of 22,2 miflion m' lannum

These dams are the main components of the City of Cape Town's Steenbras and

Wemmershoek Schemes and of the Palmiet,
Government Water Schemes

Vos#lvlei and Riviersonderend Berg
However it is the relatively large capacities of DWAF's

tunnel system -and of the City's pipelines from these dams, as well s the f!embmty of the
City's bulk reticulation systemn, that enables the dams to be operated as an integrated

system.

The layout of the schemes comprising the Western Cape Water System is shown on
Figure A1. Table AZ, Appendix A1 and Figures A2 to AB show the details and schematics
of the main schemes which are described in Section 2 below,

Tahle A2 : Main Features of Schemes of the Western Cape Water Systemn.

Scheme Diversions Bulk Irrigators Water Treat- Bulk Clear Water
Dams Raw Water migrit Works Conveyance
Conveyance (WTW})
Palmiet- Kogeiberg 12 mis '
Govemment pumps Canal & pipeling
Water Scheme | to Rockview to Steenbras
{see Figure A2) | which releases to [ Upper:Dam
Steenbras Upper Steenbras | Steerhras 500 Mesday pipeliné to Cape
Scheme releasesto Pumped Storage Faure WTW Town
(see Figure AZ) 300 Méday
Firtands Pumps
& Pipeling
Upper Steenhbras 150 M/day. Three Steenbras
alsoreleases {o Steenbras pipelines to Cape.
Lower Steanbras WTwW Town
Wemmershoek | Wemmershoek- 270 Mirday 270 Melday
Scheme | Damrefeasedo Wemmershoek | Wemmershoek:
(see Figure A3). WTW Pipeline supplying
' Cape Town, Paar] &
Wellington
Voelviei Klein Berg and Release toi 24 Rivers '
Govermnment: 24 Rivers divert | ifrigators
Water Scheme | i winter
(see Figure Ad)
' into Voelviei 270 Mf/day Voélvlei Pipelines to
Dam Voelviel Winw | Cape Town
releages to; 30 Meiday Pipeline 1o Wesl
Swarilaind Coast Towns
WTW
Berg River Lower Berg
Vo#lvlei Dam Bery River Lovier Berg 72 Meiday West Coast’
alsoreleases to Withdogte Wilhoagie Pipeline io
Misverstand W Vredenrburg/Saldanha,
Dam
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A2,

A2

A2.2

‘Scheme Diversions Bulk. Irrigators - Water Treat- BulK Clear Water
Dams Raw Water ment Works Conveyance
Conveyance. (WTW}
Riviersonderend | Barhoek and
Berg River Wolwekloof
Governmerit divert in winier )
Waler Scheme into Theewaters- | Riviersonderend | Riviersdnderend | Qverbérg
{see'Figure A5) | kioof Dam River
releases to: Tunnel to Bery Uppear Berg
Siphon
140 Méfday 270 Meiday " 270 Melday
‘Pipeline Wemmershosk | Wemmershoek
WTW Plpeline-supplying
Paarl & Wellingtah
and Cape Town
Theewaterskioof Earste
also rejeases to Tunnel to -Stellenbosch 10 Méday Additional supply to
Kleinplaas Dam | -Stellenbpschberg | Heldelberg Paradyskloof Stellenbosch
(Eerste River releases to WIW
diversion)
releases to:
500 Mriday 500 Meiday Pipeline to Cape
Faure Pipeline Faure WTW Town
400 Mifday 400 Mifday Pipeline to Cape
Blackheath Bldgkheath Town
Pipeling: WTW
Berg Water Supplement
Project Scheme pumps
(see Figure AG) | o
Berg Water Dam | Releases to Upper Berg.
supplies: irrigators, pumps
into Dasbos
Tunnel and via
Tunnel System
into’
Theewaterskloo!
Dam

‘The operating rules of the Western Cape Water System are discussed in Annexure H.

MAIN SCHEMES

Palmiet River Government Water Scheme (Figure A2)

The Palmiet River Government Water Scheme comprises the Kogelberg and Rockview
Dams which are the main components of the Government Water Scheme and aré
connected by ESKOM's 400 Megawatt ‘Paimiet Pumped Storage Scheme. These two
dams serve respectively as the tail and headrace dams of the Pumped Storage Scheme
which operates on a weekly cycle.

When there is adequate flow in the Palmiet River to meet the instream (environmental) flow
requirements and also to transfer water, then the pumpmg hours of the Pumped Storage
Scheme'may be extended to deéfiver up ta 3 million m® or more, of additionat water per week
from Kogelberg Dam into Rockview Dam, subject to agreement between DWAF, ESKOM

and the City. This water can be released during the week into the Upper Steenbras Dam

via 12 m%s canal, and the City of Cape Town's conduit, which comprises a canal and @
pipeline

Steenbras Scheme (Figure A2}

‘The Upper and Lower Steenbras Dams are both situated on the Steenbras River and are

the main storage units of the Steenbras Scheime which is wholly owned by thé City of Cape
Town.
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Uppér Steerbras Dam

The Upper Steenbras Dam stores water from its own catchment as well as water
transferred by the Palmiet Pumped Storage Scheme. |t also serves as the headrace dam
of the 160 Megawatt Steenbras Pumped Storage Scheme wthiich is owned by the City of
Cape Town.

Water from the Upper Steenbras Dam can be released to the Lower Steenbras Dam or
conveyed to the City's Faure Water Treatment Works. In the latter case, the water is
delivered to the Lower Reservoir of the Steenbras Pumped Storage Scheme allowing the.
generating hours of this Scheme to be extended. From there it is pumped to the City's
500-Mé/day Faure Water Treatment Works (which malnly treats water from the
Riviersonderend Berg River Government Water Scheme} via the Firlands Pump Station

_(W|th a capacity of 300 M¢/day) and a steel pipeline with a capacity of 450 M¢/day.-

A2.2.2 Lower Steenbras Dam

A2.3

A2.4

A2.4.1

The Lower Stéenbras Dam supplies water to the 150 M¢/day Steenbras-Water Treatment
Woarks, From there, the three Steenbras Pipelines normally convey water by gravity to.the.
higher lying zones of the City of Cape Town. However, the combined -capacity of the’

pipelines can be'increased to 160 ¢/day with booster pumps on‘two of the pipelines.

Wemmershoek Scheme (Figure A3)

The Wemmersheek Schenie is also owned by the City of Cape Town. it comprises the:
Wemmershoek Dam, the 270 Mé¢/day Wemmershoek Water Treatment Works and the
Wemmershoek Pipeline which delivers water to the City and also to the branch pipeline.
supplying the towns of Paarl and Wellington of the Drakenstein Municipality. The
Wemmershoek Water Treatment Works can also be supplied with 140 M¢/day of water via
a pipeline connection from the Theewaterskloof Tunnel at the Berg River Siphon.

Voélvlei Government Water Scheme {Figure A4)
Voélvlei Dam

Voélvlei Dam is an off-channel dam with a small catchment area of only 38 km?, The main
inflows are provided by two diversion canals:

o A weir on the Klein Berg River diverts water during the winter months into the 8 km long
canal with a capacity of 20 m®s.

o Weirs on the Twenty-Four Rivers and on the Leeu River divert up to 34 m®s into the
29 km long canal to fill Voslvlei Dam during the wintér months and supply ifrigators
during the summer.

The City of Cape Town's 270 Méfday Voélvlei Water Treatment Works is supplied dlrectly
from the dam via a low lift pump station. A high [ift pump station delivers water to the City

via the 80 K long Voélvlei prestressed concrete pipeline.

Water is pumped from the outlet of Voéivlei Dam to the 30 Mé/day Swartland ‘Water
Treatment Works of the. West Coast District Municipality. From thére the water is
distributed to various towns.

Water is-also released from the dam into a canal which flows into the Berg River {o supply
water to irrigators during the summer months and te supply the West Coast District
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Municipality's' Withoogte Water Treatment Works which abstracts water at Misverstand

Dam.

A2 .42 Misverstand Dam

A25

AZ.5.1

Misverstand Dam does not form part of the Voélvlei Scheme, however its operation is
directly hnked to the releases from Voélvlei Dam.. The dam has a storage capac:ty of
7.million m®, but this is not utilized as it is necessary to maintain the level at about 0,3 m.
below full supply level in order to prevent cavitation of the pumps at Withoogte.

The ‘main purpose of Misverstand Dam is to divert water to the West Coast District

Municipality's pump station “‘which delivers water to the 72 Mé/day Withoogte Water
Treatment Works and thence to the VredenberngaIdanha area. The dam also provides
some regulation of the summer releases from Voélvlei Dam which are re-released at
Misverstand to downstream irrigators.

Riviersonderend-Berg River Government Water Scheme (Figures A5 and A8)

The Riviersonderend-Berg River Government Water Scheme comprises Theewaterskloof
Dam, the Riviersonderend-Berg River Tunnel System and Kleinplaas Dam. The Scheme
supplies irrigators in the Riviersonderend, Berg and Eerste River catchments, and also the
City of Cape Town, Stellenbosch and Overberg Water,

Theewatetskloof Dam

Theewaterskloof Dam is the [argest storage dam of the Western Cape Water Systern. it is
filled by runoff from its own catchment and by the diversions during the winter months of the
Wolwekloof and Banhoek Rivers into the Riviersonderend-Berg River Tunnel System. In
future it will also receive water pumped from the proposed Berg River Dam

The main irrigation demands from Theewaterskloof Dam.comprise the following:

o Direct abstractions from the dam by riparian irrigators. and releases inta the
Riviersonderend River for downstream irrigators and Overberg Water.

» Releases via theé Riviersonderend-Berg Tunnel System to irrigators in the catchments of
the Berg and Eerste Rivers and for the City of Cape Town.

A2.5.2 The Riviersonderend-Berg River Tunnel System

The Riviersonderend-Berg River Tunnel currently. conveys water from the Wolwekloof and
Banhoek winter diversions (and in future water pumped frem the Berg Water Dam) into
Theewaterskloof Dam and abstracts water from the Dam to supply users as follows:

» The Upper Berg River irrigators are currently supplied with releases at the Berg River
Siphon (where the tunnel system crosses under the Berg River), but will in future be
supplied with releases from the Berg River Dam.

e The Eerste River irrigators from Kleinplaas Dam, and

¢ The 'Helderb_erg_ and Stellenbosch irrigators. as well as the City of Cape Town -and
Stellenbosch Municipality via the Stellenboschberg Tunnel from Kléinplaas Dam.
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A2.5.3 Kleinplaas Dam

Kleinplaas Dam is tocated on the Eerste River at Jonkershoek. The Dam has a very small
capacity and is operated as follows:

» The water level is. normally maintained at about 0,8 m-below full supply tevel. When the
level fafls below this level then the three needle valves progressively’ come into
operation and relezse water fram the tunnel system into the dam, ie when the demands
exceed the inflow from the Eerste River then water is-released from the Tunnel System.

» During the summer most of the supply to the City of Cape Town and the irrigators
passes through the dam.

e During the winter months a considerable proportion of the flow in the Eerste River is
temporarily stored in Kleinplaas Dam and diverted to the City of Cape Town.

A2.5.4 City of Cape Town Raw Water Pipelines

The City of Cape Town operates two raw water pipelines which are connected to the outlet
of the Stellenboschberg Tunnel.

e The Faure pipeline supplies the City's 500 M{/day Faure Water Treatment Warks and
during the summer months the Helderberg and Stellenbosch irrigators.

e The Blackheath pipeline sérves the 400 Mf/day Blackheath Water Treatment Works:
A3. MINOR SCHEMES
A3.1 introduction
The Main Schemes of the Western Cape Water are operated in anintegrated way, whereas
the Minor Schemes supply individual local authorities, limitsd areas of the City of Cape
Town or irrigators.
A3.2 Local Authorities
Table A3 shows those local authorities that are entirely dependant on théir own supplies
and those that are partially dependant on the Main Schemes described in the previous

sections of this Annexure.

Table A3 : Local Authority Schemes

Scheme Local Schemes Main Schemes.
Namie Raw Water Source Areas Scheme Scheme Capdcity
Supplied Capacity _
million million m*a
m’/a
Paarl Nantes Dam Paar! 2.8 Wemmershoek 17
Bethel Dam _ '
Berg River Pumpstaticn
Wellington Antoniesviei (Supplemeénting Wellington 05
. ' supply. from Wemmershoek) ' ' _
Stellenbosch | Eerste River at Jonkershoek Stellenbosch 55 RSE Berg 3
Piketberg Voélviei Dam and Local, 7 750 people 1,0 Voslvle]
Scurces ' _
Saron Twenty-four Rivers Canal Saron 0,34 Voglvle
Forterville: Local Sources 4 35Q people 0.6
Tulbagh Local Sources 4 700 peopie 08
Franschhoek | Local Sources _4 500 people 0.6
Phiel Local Sources 2 150 people. 0,04.
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A3.3 Minor Schemes Suppiy’ing the City of Cape Town

Table A4 shows the minor schemes which supply limited areas of the City of Cape Town,

with augmentation from the major schemes.

Table A4 : Minor Supply Schemes

Scheme Name Raw Water Source Area Supplied Scheme Capacity
illion m*fa limiting factor

Table Mountain-and | Hely Hutchinsen Dam Cape Metropolitan. 5 Raw water yieid

Southern Peninswla | De Villiers Dam Area

Water Supply. Victoria Damn

Scheme Alexandra Dam
‘Woodhéad Dam
Albion Spring
Kleinplaas.Dam Simon's Town 1,8 Raw water yield
Lewis Gay Dam Simon's Town '

1 Atlantis 36 Boreholes Atlantis 5,0 Raw water yield
Mamre

Somerset-West Land-en-Zeezicht Dam Somerset West 2,0 Raw water yield

4 Boreholes

A2.4  Other Irrigation Schemes

The irrigators can be divided into three main categories:

« Irrigators that are entirely reliant on the Main Schemes as described in Section 2 above.

« lmigators whose quotas are partly supplied by the Main Schemes, partly by run of river

flows in the main rivers and tributaries, or-partly by their own storage dams.

« Irrigators that are entirely reliant on their own minor schemes such as farm dams.

The irrigation supplies are shown in Table A5 below:

Table AS : Sources of Supply to Irrigators in 2000

Water River Irrigators Reliant Irrigators Entirely Total brrigation
Management on Own Minor Reliant on or Partly Requirements
Area Schemes Supplied by Main
Schemes (million_ma.-‘a)
(million m*fa) {million m*/a)
Berg: Upper Berg 149 50 199
Lower-Berg 40 31 71
Kuils, Eerste, 21 20 41
Lourens, Sir Lowrys:
Breede Riviersonderend 12 44 58
Palmist 56 - 56
TOTAL 278 145 423

IHYDROWSS0MEWKEMPYWester Cape Water System --Annasute A-dog
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Palmiet Government Water

Steenbras Scheme

Scheme.

Patmiet River Inflow

Kogsiberg Bam
(17x105m3)

Palmiet Pumped
Storage Scheme

Rackview Dam
{17x105m%

canal & canduit’
¥ {12m¥s)

Steenbras River Inffow -.._

F Y

Upper Steenbras
Dam {32:10 *m?)

Addltionat Steenbras
River Inflow

Lower Steenbrag
Dam.(34x10 °m?)

Sleenbras Pumpséd
Storage Schame

CCT (500 Mifday

" Faurg WTW)

L

300 Miday Finands:
pump & pipeling

W ccT 150 Mifday
>

H

£

H

Mote : Current irrigation releases based on Table G2 In Annexure C

i
H
i,
Steenbras WIWY |
i 3 plpelines supply

higher zones of
Cape Tawn

Figure A2: The Palmiet Government Water Scheme and the Steenbras Schemes
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34m¥s Canal from the -
Leeu and Twenty-fous-

rivers Rivers
\ g . | 24 Rivers (rrigators

{approx. 20 x10° méa})
20m%s Canal fromtheKlen | e |
Berg River

West Coast District
"Council (Swartiand WTW

30Mld)
s
Voelvlei Dam [172x105m?] >; CCT (270MI/day >
' o Voelviel WTW) N L
270Ml/d pipeline
5
=
[a
o
5
K
_ o -
Misverstand Dam / Wair | West Coast
Gy N District Council : >
[6x108m) | (Withoogte: WTW T
i 72Mi/d) ;
e L AL VA s s pipelir]e to
VMredenhurg /
Saldanha
]
B
Z \
o # ............................................................................. “
_g B Lower Berg, imgators (approx. 18x10%m 3a} |
| includiniy losses E
Estuary
Rt

Note : Current Irrigation releases based on second table in Anniexure C

Figure A4: The Voélvlei Government Water Scheme
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@ 2 vy st - .
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Note:: Current Irrigation releases based on second tablein Annexure C

Figure A5: The Existing Berg River Government Water Scheme
{Prior to Berg Water Project)
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APPENDIX A1

WESTERN CAPE WATER SYSTEM
DETAILS OF MAIN SCHEMES

Positions of schémes are shown on Figure Al
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Palmiet River Government Water Scheme : Principal Features

baMs

MName of dam Kogeltherg: Rockview
Nearest town Crabouw | Grabouw-
Distance (km) 14 9

Owner - DWAF DWAF
Completion date 1987 1986

Type of wall Mass concreté arch gravity with separate earih _Rockﬁlil (main-embankme_ni)
saddle embankment Sandfili (northern embankmen)
Wall height {m) B4 48 {mainy.

33 fnorthern)

Crast length (in)

850 (earth embankment

670 {northern embankiment)

186.0 (concrete 'wall) 1300 {main embankment)
Spillway type Unconttolied overflow None
Full supply capaclty (_I‘I’l.a x1 05)[% MAR) 17.278: 17,486
Active capacity (m’ x 10%) 16,841 16,400
Surface area at FSC (ha) 1426 77.8
Reduced lavel of FSL {m.a:s ).} 245,60 531,0

Cutlet works 1. River outlet comprising two 1200 mm diariieter | 1. Conoreté headworks and 8,2 m
pipes ending'in 610-mm diameter siceve valves, diameter headrace-conduit of the power
with 700 mrm diameter branches ending in | system) under lhe main embankiment,
38[_) o di_a_meler sledve valves; castinto the
concrate wall, 2. Twa 1500 mm didmeter concrete

‘ehcased pipes under horthiern
2. Tailworks comprising bellmouth, control tower, ‘embankment.
“ bwin gates anid tallrace tunnels leading to pump-
luFbines.
POWER SYSTEM WATERWAYS

Headrace condﬁ_it'

6,2'm diameter steél lined, concrete encased cut-and cover conduit 738'm long

Surge tank’

Cylindrical free standing concrete:-structure 21 m internal diameter 61 m high

Inclined shaft

6,2 m diafneter steal lined tunnel 123 iy long at 85K inglination to the horizontal

Pressutra tunnel

6.2 m digmeter steel lined tunnel 502 m long at slope of 1:10

Peristock

5,4 m digmeter buried steél pipe 561.m long bifurcating to'two steel lined penstorck shafts
3.9 m dlameler tapering-to 2,6 m, cne 135 miong, the other 125 rvlong

POWER STATION.
Pump-turbines:

Number

2

Type

single-stage reversible Francis

Ratad power output at.shaft per machine

203,5 MW

-Range of net head for generation using 2
machines

2455 m1o 2856 m

Range of pumping hiead using 2
machines

2647 mto 3082 m

ANNEXURE A
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Palmiet River Government Water Scheme : Principal Features {continued)

GENERATOR MOTORS

Numher

2

Contlnuous rating of each machine of
for generation

200 MW at 0,8 power factor

Rated voltage 18,5 Kv
Rated MVA 250,00 MVA
Speed 300 rfmin

- Tajlrace tunnels

Tworcancrete lined tunriels of 5 m intemal diameter, one 84 m long and the othier 57 m long

OPERATING DATA

Geéneration energy equlvalent to
15m° x 10° capacity of Rockview Dam

approx. 10 GWh

Thrie required to pump 15 m®x 10° of
water from lowar to upper reservoir

approx, 32-hours

.Average pumplng capacity

‘afiprox. 130'm¥s

- Average geherating flow at full load

approx. 165 m'fs

Operational cycle Weekly
Cyele efficiency 77.9%
| ROCKVIEW/STEENBRAS CANAL AND
CHUTEIPIPELINE
Capacity 12,0 m¥s
Length approx. 3;4 km
ANNEXURE A 25.2.2003 Page A-15




Steenbras Scheme : Principal Features

Name of dam

Lower Steenbras

Upper Steenbras:

Nearest town Gorden's Bay Gordon's Bay
Distance {km) 9 13
Completion date 1921, 1928*, 1954* 1977
River Steenbras Steenbras
Catchment area (km?) 58,6 29,7
Type of wall Concrete gravity/arch Earthfill
Wall height (m) 28 34
Crest length (m} 389 550.& 390

{Two embankments)

Spillway type Uncontrolled overflow Uncentrolled overflow
Full supply capacity (m® x 10%) 33,725 31,770
Active capacity (m” x 10°) 23725 2696
Surface-area at FSC {ha) 370 263
Reduced level of FSL {m) 3485 370,0

Qutlet works

Octagonal concrete
tower located 700 m
from the dam wall. One
810 mm dia and two
762 rarn dia scours are
iocated in the dam wall,
An 813 mm dia cement
mortar {ined steel pipe
runs from the outlet
tower through & tunnel
fo the treatment plant.

1, Concrete outlet tower with 1225
mm dia cement mortar Jined steel pipe
encased in reinforced concrete
passing beneath the embankment.

2. Pumped storage scheme tunnel
intake consisting of 19 mx 9 m
screened bellmouth leading to'a
control tower with a 3 mx 4,4 m gate
at the eritrance to'the 4,5 m diameter,
850 m long low pressure tunnel. This
funnel discharges to a high pressure.
shaft, tunnnel and penstock leading to
the-power station turbines.

ANNEXURE A
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Wemmershoek Scheme : Principal Features

Name of dami Wemmershoek
Nearest town Franschhoek
Distance (km}) 15.
Owner Cape Town
Gompletion date 1957
River Wemmers
.Catchment area (km?) 84,2
Type of wall Earthfill
Wall height (m) 55
Crest length (m) 518

Spiliway type

Gate-controlled discharge with chute

Full supply capacity (m° x 10°% 58,863
Active capacity 58,775
(m*x10%

Surface area at FSC (ha) 298
Reduced level of FSL {m) 296,7

Outlet works: Circular reinforced concrete tower with two
1067 mm diameter outlet pipes-and one-
1067 mm diameter scour pipe in a culvert
through the right flank of the dam,
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Voélvlei Governiment Water Scheme : Principal Features

DAM
Name of dam Voélvlgi Misverstand Weir
Nearest town . Gouda. Piketberg:
Distance (km) 7 20
Owner DWAF DWAF
Completion date Raised 1970 1977
River Off channel storage Barg
“Catchment area (km®) 31 3967
Type of wall | Earth émbankment Central arch pottion
Straight gravity on sides
Wall height {m}) 97 234
Crest [ength-_(m_)_ 2905 m (northvembankment) 153,93 m (spillway)
1073 m (south embankment) + 2000 v {fotal)
Spillway type None. Ogée.
Full supply capacity {m> x 10%) 172,168 7..%37
Active capacity (m® x 105} 164,005 52
Surface area at FSC (ha) 1573 255,24
Reduced level of FSL (m) 79,33 28,13
Qutlet works Rectangular reinforced concrete outlet tower and 2.m diameter
Outlet capacity concrete lined.tunnel _ o
Limited by delivery pipeline {273 MP/day)
DIVERSION WORKS Klein Berg River | Twenty-faur Rivers Leeu R'i\;_er
Welr type Hollow buttress. | Mass gravity Slab buttress
Max. height of overflow section {m) 4,4 | 59
Structure length (m} 126. 90

Canal type Concrete ihed Conerefe lined trapezoidal Concrefelined
parabolic. \rapezpidal
Length (km) 8,2 230
Capaclty {m'/s) 20,0 34,0 184
=
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Riviersonderend/Berg River Government Water Scheme : Principal Features

STORAGE RESERVOIRS

Name of dam Theewaterskloof Kleinplaas

Nearest town Villiersdorp Stellenbosch

Distance (k) 10 8

Owner DWAF DWAE

GCompletion date. 1880 1981

River | Rivigrsonderend Jonkershoek

Catchiment area (km%) 500 31

Type of wall Earthfil Composite concrete gravity frockfill
Wall heighit (m) 378 215

Crest length (m) 645 345

Spillway type Uncontrolled side chahne) Uncanirolled overflow
Full supply capacity (m® x 10% | 480,406 0,376
Agtive capacity (m® x 10%) 480,18 0,358
’ 432,176 (above tunnaf outlet)
Surface area dat FSC (ha) 5082 7,6
Reduced lavel of FSL (m)
308,5 2670

Cutlet works

1. Odtagonal reirforced concrete tower and pipe
and culvert under embankment:

2. Concrete inlet/cutiet structure to tunnel system.

Outlet works in concreta wall gomprising two

river discharies and a connectiontoa

conduit leading to:the Stellenboschbierg
Tunnel Portal.

DIVERSION WEIRS

Narme of weir Wolwekloof Banhoek

Maximum height of weir 8,7m M.5m

Spiilway crest level 335,5'm 434.0m

Diameter of shaft to tunnel 40m 1,8 (upper 80 my

system 8,0 (lower 80 my)

Length-of shaft 70m 160 m

Diverslon capacity of shaft 22.07m%s 16,4 m's

with water welr FSL

TUNNELS

Nasme of tunnal Franschhogkbérg Jonkershoek Dasbos. Stellenboschberg

Length (km) 120 226 48 5,0

Internal dimensions 3,96.x 4,27 m horseshae. 43%&35mdia.  [35mdia. 3,5 m diameter

Design capacity (m¥s) 33,5 27.4 and 13,3 14,1 15,7

PIFELINES BERG RNER-SIPHON STE[é'fchp?ugéﬁEm -ST_E.;}']-'EEEBT?FSEG’ESRG

(FROFOSED)

Length 200 m 17,8 km 12 km

Diaméter 35m 1,5m 1,8mif, 7 m

Capacity 33,5 mYs BA5ms 11,6 m¥s
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B1

B2

ANNEXURE B

DESCRIPTION AND COST ESTIMATE OF THE BERG WATER PROJECT

COMPONENTS OF THE PROJECT

The Berg Water Projéct is to be implemented to meet the growing water demands of -
the City of Cape Town. Other potential users -are the West Coast District Municipality
and the agr[cuitural sector. Their requirements. from the Berg Water Project are
however nominal in comparison to that of the City of Cape Town. The location and
general layout of the Pro;ect in relation to the Riviersonderend-Berg River Government
Water Scheme is shown in Figure B1.

The Project will involve the design and construction of:

(@) The Berg River Dam on the Berg. River.in the La Motte forestry plantation near the
town of Franschhoek.

(b) The Berg River Dam Pump.Station, a shoit distance downstrearn of the dam, with
a pipeline to deliver water to the Dasbos entrance of the existing Rwlersonderend-
Berg. River tunnel system.

{c} The Berg River Supplement Scheme comprising an abstraction works on the 'Berg_
River, located below the Dwars River confluence, ‘and an adjacent pump station
with a delivery pipeline connecting to the Berg River Dam.

The total estimated capital cost of the Project by DWAF, at July 2002 prices, is. about
'R 1 500 million. This estimate includes the cost-of all the components listed above as
well as VAT and land acquisition, but excludes escalation and cost of financing.

BERG RIVER DAM

The proposed dam on the Berg River will supply. an incre‘mentai historical firm yield to
the Western Cape Water System of 56 million m® per annum. The Berg River
Supplement Scheme will increase the ‘system net incremental firm yield by a further
25 million m per annuin thus increasing the total net incremental yield of the system by
81 million m® per anhum.

The incremental firm yield figures -are nét after allowance for ecological and
compensation (for downstream users) releases. The annual ecological releases will
vary between 42.8 million m® (for an average hydrological year) and 18.5 million m® {for
a drought year). The net effect of these ecological releases will be an effective annual
reduction of the gross vield of the scheme by 38 million m®. The annual comipensation
releases will amount to 16 million m?®,

‘The approximately 560 hectares of land required for the dam and reservoir-area are on
tand presently owned by the State except for two privately owned farms.

The dam site is located on the Berg River approximately 4 km upsfream of the road
fram Franschhoek to Stellenbosch. The river channet and the left flank are underlain
by sandstone of variable quality while the right flank is underlain by weak sandstone
with a soft silfstone horizon.

At the time of preparation of this Annexure, the final dam type had not been selected
and is being subjected to an optimisation study. Details of the dam are therefore not
provided in this Annexure, but only the main Project parameters. The dam wall will not
be designed for later raising.
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B3

B4

In addition to the' construction of the dam the Project will require that the. saddle at
Robertsvlei be grouted to prevent seepage into the adjacent valley.

The main features of the dam are as faliows -

Gross storage capacity 126,4 millien cubic metres
Nét storage capacity 124,4 million cubic meties
Type of dam To be decided

Full supply level RL 250,0 metres

Water surface area at FSL 525 hectares

Lowest drawdown level for pump station RL 213 metres

Lowest river outlets ‘RL 206 metres

Dead storage volume 1400 000 cubic metres
River bed level at dam RL195 mefres

DAM PUMP STATION

A pump station is required downstream of the Dam to pump water from the Dam into
the Riviersonderend- Berg River tunnel system for transfer o Theewaterskloof Dam or
consumers. in the City of Cape Town metropolitan area. A pipeline, approximately
3 km long, will link the pump station to the existing tunnel system at the Dasbos portal.

The inlet striicture at the Dasbos tunnel portal will also make provision for a connection

1o the new water treatment works, which is being investigated by the City of Cape
Town. Provision will be made for vehicle access into the tunnel, a- connection. for the

possible future Molenaars Scheme and a connection for farmers currently recewmg

‘water from the tunnel. A pumgping. capacity of 3 cubic mefres per second {m>is) is

initially required with provision for an increase to 6 m */s in future.

BERG RIVER SUPPLEMENT SCHEME

The Supplement. Scheme entails abstracting water from the Berg River at a point

downstream of the confluence with the Dwars River, about 9 km downstream of the
propoesed Berg River Dam into a balancing dam and then pumping it back to the Dam.
The operating rules for these abstractions will take the instream fiow requirements into

-account,

The scheme comprises a low weir on the Berg River to deliver water to the Supplement
Pump Station from whiere it is pumped into a delivery pipeline leading to the Dam. The

capacity of the Supplement Scheme is 4 m¥s. The pipeline will also.transfer as much

of the releases from the dam to downstream users as possible during the summer
months with the objective of preferably not exceeding natural summer flows..
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B5 COST ESTIMATE OF BERG WATER PROJECT

The estimated capital cost of the Project, including the dam, pump stations, pipelines
and abstraction weir is summarised below. The estimate includes VAT and land
acquisition, but excludes escalation and cost of financing

No. Component Cost (R million)
1: Berg River Dam 1071,25
2. Dam pump station 78,0
3. Pipeline to Dasbos tunnel entrance 37,0
4. Dasbos tunnel inlet structure 35,0
5. Supplement Scheme abstraction works 25,0
6. Supplement Pump Station 116,0
7. Pipeline to Berg River Dam 130,0
TOTAL 1492,25
Note :
1. The cost estimate is based on July 2002 prices.
2. The cost estimate for components 2 to 7 is based on the available information as at August 2002.

N\\Wemmershoek
|\ Dam
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C1.

c2.

C2.1

C2.2

C3.
C3.1

(i)

ANNEXURE C

ALLOCATION OF THE YIELD OF GWS FOR WATER PRICING PURPOSES

PRINCIPLES: The sharing of the capital cost between users of existing GWS forming part.
of the Western Cape Water System (i.e. excludmg the BWP) will be based an existing
lawful use. The yield of GWS will be-allocated by DWAF on an annual basis in accordance
with existing lawful water use until such time as compulsory licences are issued in terms of
the NWA, Sectorial levels of supply assurance will be taken into account in determining the:
sharing of such costs.

EXISTING LAWFUL WATER USE PER SECTOR

Agriculture

The following blanket declaration of existing lawful water use has been made by DWAF in
terms of section 33(2) of the National Water Act, 1998: All lawful scheduling in terms 63
(Government Water Scheme scheduiing) and/or section 88 (Irrigation Board scheduiing) of
the previous Water Act, 1956, for which all due water use rates.and charges were paid on
30 September 1998, should be treated as existing lawful water uses, untif compulsory
licences are issued.

Al other unexercised water. rights on 30 September 1998, which would have been lawful if
exercised, do not qualify in terms of this blanket declaration

Urban/industrial

Permits issued in ‘accordance with section 56(3) of the Water Act 1956, wiil qualify for
declaratlon of existing lawful water use in terms of section 33(3) of the NWA, regardless of
‘whether fully exercised or not on 30 September 1998.

APPLICATION OF PRINCIPLES ON MULTIPURPOSE SC_HEMES_z

Theewsterskloof {TWK) Dam

Existing lawful water use allocations
> Agricultural sector Urban/Industriat sector

For this.sector the sharing of the capital cost of the dam with other sectors for water
pricing purposes will be based on the water allocations made from the TWK Dam in
terms of the previous Water Act, 1956.

In the case of the City of Cape Town (CCT), a.fixed allocation -of 90 million m¥a is
applicable.

CCT was also granted an additional temporary allocation by DWAF in"1989 based
on that portion of the allocation to Agriculture, which was not being utilised, until
such time as agriculture utilized such portion.

A part of the latter is considered as existing lawful water use in terms of the blanket
declaration for Agriculiure as set out above. However, it also comprises existing

2“Muitipurpose schemes” means a govemment waler scheme which supplies water to more than one user.
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(i)

(iii)

ANNEXURE G

lawful water use for CCT, to be utilised on a temporary basis, subject to water

_:avallablhty This temporary vield allocation must be re-assessed oh an annual
basis.

> Agricultural sector

An assessment will be made of the maximum lawful quantity of water
required per annum ex storage for each Irrigation Board as well ‘as irrigators
pumping from the TWK Dam. This assessment must take account of
scheduled areas paid for (see G2.1); the quotas at field edge, water available
from run of river (winter and. summer) and distribution losses from storage.
Compensation releases will form part of this demand. This total quantity will
be regarded as the capped yield allocation for existing lawful use ex
storage for Agriculture. This yield allocation will be subject to curtailments
during droughts, depending on the assurance of supply adopted for
Agriculture. '

As Agriculture has not developed to the full extent of the declared existing
lawful use in terms of the declaration sef out above, their current use of the
yield of TWK Dam will be less than the capped vield allocation. The
maximum historical release or abstraction per annum from the dam for each
of the various stakeholders since implementation of the National Water Act,
1998, will provide the best available estimate of the required current yield
altocation for existing lawful use. As the maximum historical releases
represent unrestricted supplies during drought periods, it ¢an be assumed
that they reflect a relatively high assurance of supply (98% suggested).
These maximum.releases will be: measured at the. dam/tunnel outlets and
thus include compensation water requirements and distribution losses;
where applicable.

Assurance of supply

In terms of the Pricing -Strategy, supplies to sectors from State Dams could be
subject to differential assurances of supply in- which case the sector demanding a
higher assurance will be paying a premiurn towards capital ¢ost charges.for this
benefit. In terms of the Pricing Strategy, the capital cost of dams will be shared in
propartion to the tong-term mean annual volumetric use of allocations, which will
depend on the adopted operating riles, annexuire H to this agreement, and different
water restrictions during droughts. In the case of dams where such supply
assurances and operating rules have not yet been negotiated with the stakeholders,
long-term annual use figures of 97% -and 91% of allocations will bé applied to the
urban/industrial and agricultural sectors respectively.

For the TWK Dam; the urban/industrial and agricultural sectors will be allocated an
equal assurance of supply while the temporary allocation to the CCT is being
phased out. The-reason for this is that it would be-unfair to'impose more severe

water restrictions on Agriculture while they cannot access their full lawful use

allocations during droughts.
Determination of annual existing lawful water use allocations

The following procedure will be followed by DWAF to détermine annual existing
tawful water use allocations to water users ;

» Determine 1:50 yield (98% assurance} of TWK DBam (including required
compensation releases).
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\;’

Determine capped and curfent annual existing lawful use allocations. from
the yield of TWK Dam for Agriculture as set out it C3.1 (i),

The maximum historical release/abstraction from TWK Dam for Agriculture is
regarded as the current yield allocation at 98% assurance.

Subtract the total current annual lawful water use allocationis for Agriculture
and the Urban/Industrial sectors from the 1:50 yield of TWK Dam to give the
eurrent irrigation surplus and thus the temporary vield allocation to CCT for
pricing purposes. {CCT will therefare get 90 million m*a fixed, plus variable
temporary allocation).

Repeat the above by using the capped yield allocation for Agriculture to
determine the estimated future fixed allocation to CCT.

Cost sharirg and pricing [calculated as per annexure E] will be based on the
current yield allocations per- sector, weighted at equal assurance of supply.
This. will be revised annually until the CCT temporary allocation has beén
phased out, whereafter the assurance levels prescribed in the Raw Water
Pricing .StratEQy will apply.

Agriculture wilf be billed and controlled by the volumes released from TWK.
Dam, i.e. the quantity released on demand will not exceed the current yield
allocation.

Review current and capped yield allocations and temporary allocation to
CCT .onhan-annual basis, adding another year ‘s record of actual releases or
demands.

Upon compulsory licensing, the responsible authority shalf take into account
the City's temporary allocation as an existing lawful water use and the
investment already made by the City in respect of such water use, including
the development of infrastructure. and payment of water résource

‘development costs.

C3.2 Voslvlei and Misverstand Dams

(i

(i

ANNEXURE C

Existing lawful use allocations

kS

¥

# Agricultural sector

Apply the same procedure as for TWK Datn to determinie the capped existing
lawful use allecations.

Urban/tndustrial sector
Section 56(3)_ alfocations i.t.o. the Water Act, 1956 less run-of-river abstractions

plus water losses where applicable, will determine the capped yield allocation
to the urban/industrial sector, from Voélvlei and Misverstand dams.

Assurance of supply

Apply the p'rinci'ples‘ laid down in the Pricing Strategy (97% and 91% mean annual
use Lro. the capped yield allocations for Urban/Industrisl and Agriculture
respectively).
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{iii) Annual lawful use allocations

Cost sharing and pricing will be based on the capped yield allocations weighted at
7% and 91% as indicated in (i) above.

C4. ALLOCATION OF YIELD TABLE
Information regarding yield, allocations and demands from Theewaterskloof and Voglvlei
Dams and the adopted 2002/2003 sectoral yield allocation tables are attached in Tables C1
and C2.
The current and-capped irrigation surplus must be revised at the end September each year

for yield allocations and charge determination for-the following (Aprit to March) financial
year.
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TABLE C2

RIVIERSONDEREND {RSE)/BERG RIVER SYSTEM
ADOPTED 2002/2003 SECTORAL ALLOCATIONS FOR WATER PRICING PURPOSES
(m|ll|on m° per annurm)

. Rlver Voélvle: & Mlsverstand Dams

Cape Town
Swariland
LwCDC

PPC
Piketberg
LBRIB

18,1

Overberg Water 4.0
Zonderend 1B 30 8_ 3.5
Vyeboom 13
Pump from TWK Dam
:Totals'Riviersonderend:Supply:Are:
Cape Town {Fixed)
Stellenbosch
Upper Berg IB
Banhoek IB
Stellenbosch IB
Helderberg IB.
Lower Eerste szer

" Town
“Totals
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ANNEXURE D
WATER DEMAND PROJECTIONS FOR THE CITY OF CAPE TOWN

(ESTIMATES OF WATER DEMAND AS AT DECEMBER 2002)

The historic growth rate of the total bulk water supplied by the CCT between 1973 and 2000 was
between 3% to 4% per annum. In order to ensure a sustainable supply of water for the future, the
CCT initiated an Integrated Water Resource Planning (IWRP) Study to best assess how to manage
its water demand. The results of the IWRP Study indicated that the CCT has to actively implement
Water Demand Management (WDM) measures, whilst at the same time investigate and implement
additional water augmentation schemes. The implementation of the WDM recommendations
contained in the IWRP Study include inter alia pressure management, user educational, elimination
of automatic flushing urinals, leakage repair, tariffs, metering and credit control. The CCT through
its WDM strategy and programme, which has been accepted and adopted by Council, has
committed itself to the implementation of the recommendations emanating from the IWRP Study.
The objective of the WDM Policy and Strategy is to reduce the projected demand for water by 20%
by the year 2010. The CCT through its Water Services Development Plan (WSDP) has also
committed itself to ensuring a sustainable supply of water for the future. The Comprehensive
WSDP of the CCT was approved by its Executive Committee on 23 April 2002. Figure D1 below
shows the historic growth in water demand, the results of the IWRP study and the low water
demand projection for the CCT. The low water demand projection ties in with the 20% reduction in
water demand objective stated in the WDM Policy and Strategy. Taking into account the lower
actual water consumptions during and post the 2000/2001 water restrictions and the
implementation of water demand management measures, the low water demand curve is
considered to be a realistic curve upon which to base the repayment of the Berg Water Project.
Annexure F details the sources which will be utilised to meet this demand in terms of supply from
sources owned by the CCT and from Government Water Schemes.

Bulk Water Supplied by the CCT
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Figure D1: Water demand projections of the City of Cape Town

ANNEXURE D Page D-1



TABLE D1

LOW WATER DEMAND PROJECTION FOR BULK WATER SUPPLIED BY THE CCT

FINANCIAL YEAR LOW WATER DEMAND
1 July to 30 June. PROJECTION
IN MILLION m*
2002/03 315
2003/04. 321
2004/05. 328
2005/06 334
2006/07 341
2007/08 348
2008/09 355
2009110 362
2010111 369
2011/12 376
2012/13 384
201314 392
2014/15 399
2015/16 467
201617 416
2017118 424
201819 432
2019720 441
2020/21 450:
2021/22 459
2022123 468
2023124 477
2024/25 487
2025/26 497
2026/27 507

IMPACTS CONSIDERED IN DERIVING THE LOW WATER DEMAND PROJECTION UPON
WHICH TO BASE THE REPAYMENT OF THE BERG WATER PROJECT

*+ & F * E ¥

ANNEXURE D

Impact of current and future of WDM measures (e.g. tariffi ing, pressure contral)
Effect of recent water restrictions
On-going user education
Population growth projecfions ~ refer to WSDP
Future pressure on tariffs due to the implementation of the Berg Water Project
Predicted economic growth - refer to WSDP
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ANNEXURE E
WATER USE CHARGES
E1. THE CITY
The water use charges set below are established in terms of the Pricing Strategy.
E1.1 Capital cost charges

E1.1.1 Basis of setting charges

An’ equalised unit charge ("system tariff') will be determined for all water supplied to
City from any of the GWS within the WCWS, excluding the BWP, i.e.
o Riviersonderend - Berg River (Theewatérskloof Dam, Kleinplaas Dam and
Tunnels)
o Berg River (Voéiviei and Misverstand Dams and Klein Berg and Twenty-four
Rivers augmentation canafs) _
o Palmiet River (Rockview and Kogelberg Dams and ESKOM Pumped Storage
scheme)

» The system tariff will be based on the annual cost allocated to CCT, as set out in
E1.4 below, retated to:
o a 4% return on the current value of assets (ROA)
o depreciation of the current-value of assets’

o The system tariff will be determined by dividing the total scheme related annual
capital cost allocations to the City by the fotal estimated water démand of the City

from the GW schemes within the WCWS, including the BWP.

. The estimated water demand from GWS for pricing purposes will be based on the
low water demand projection for the City, excluding local sources, as set out in
Annexure F,

E1.1.2 Value of Assets:

« The current value of assets is defined as the current replacement cost, less
depreciation.

e The value of assets: will be based on engineering valuations to be repgated within a
maximum period of 10 years. The current base date for the completed engineering
valuation is March 2000,

» Between engineering valuations the previous year's asset value and thus the annual
cost allocations, will be inflated by the: Production Price Index (PPI) to determine the
nominal values of costs for pricing purposes.

= Capital cost charges for a particular financial year (Aprit to March) will be determined by

indexing the base engineering asset costs by PP! up to 30 September of the previous
year.
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E1.1.3 Annual costs,

To cater for the declining. value of the ROA in real terms due to depreciation, the annual
ROA cost-allocation will be expressed as a constant real term annwty. which can be
annually indexed by PPI to provide nominal- costs. This annuity is based on the base
year present value of the ROA revenue stream, d:scounted at a real term interest rate
(6% assumed) over the useful scheme life (45 years assumed).

Depreciation of asset values will be accounted for on a straight line basis over
estimated asset lives, as shown:

Dams & weirs
Tunnels
Canals
Buildings

E1.1.4 Allocation of annual costs

Cost sharing by sectors of existing GWS forming part of the Western Cape Water
System, will be based on actual lawful use allocations-as may be determined annually
by DWAF until such time as compulsary licences are issued. Allocations will be based
on the prmmples contained in Annexure C.

Sectorial levels. of supply assurance from storage dams will be taken into account in
determining the proportional capital cost share of sectors. This:will be accomplished by
weighting the existing lawful use allogations to reflect comparative long-term mean
annual use, taking differential levels of water restrictions into account. For distribution
systems, cost sharing will be based on required rates of supply. The following

weighting percentages will apply for the existing assets:

TWK Dams and Tunnels wh temporary

allocation to CCT is phased out

TWK scheme after témporaty allocation | Dam g7 91
te CCT has been phased out. Tunnel 100 100
Voelvlet & Misverstand Dams and augmentation a7 91
canals

Palmigi River scheme 100 -

In' respect of Palmiet River Scheme, CCT will be allocated 31,67% of capitai costs of
the State dams, the rest being assigned to ESKOM.

E1.1.5 Phasing in of system tariff

Annual increases over current tariffs, shall not exceed PPl + 10% until target system tariffs

are

reached, Thereafter maximum increases will be limited to PPI.

E1.1.6 Tariff payments

ANNEXURE E

CCT will be billed on a monthly basis for the total quantlty of water actuaily used as
measured at the water meters provided for this purpose. Water supplied in excess of
the. low water demand projection from Government Water Schemes {(Annexure F}, wilt
bie subject to the same unit charge. This basis for calculation will be reviewed for water
resource development after the BWP
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CCT will be liable for the payment of at least 90% of the anhual amount comprising the
fotal capital costs allocated for a particular financial year. This allocated amount is
determined by the unit charge times. the expected demand (see ET1.1.1).. Annual
reconciliation will be applied.

E1.2 Operations and Maintenance.cha'rges (O&N) (excluding the BWP)

E1.2.1 Basis of setting charges

Scheme-related charges will apply, for all GWS

The apportioniment of O&M costs will be based on the actual quantities used by sectors
in the financial year preceding the one in which charges are set, e.g. the actual sectoral
use by sectors in 2000/2001 from a particular scheme will be used in 2001/2002 to set
charges for'2002/2003.

Sector-specific costs will be allocated to the water users reaping the only benefit of any-
specific cost incurred.

E1.2,2 Payment for O&M costs

The budgeted O&M costs apportioned to the CCT will be recovered in: equal monthly
amounts, with annual reconciliation of actual costs of O & M against budgeted costs.

E1.3 Other charges

E1.3.1 Wemmé‘rsho’ek Dam exchange water

The CCT will be liable to pay for the 9,22 million m® per annum coffipensaticn water
released from TWK Dam to the Upper Berg Major lirigation Board in terms of the
exchange ex Wemmershoek Dam which was authorised in terms of the: Southern.
Suburbs of Cape Town Water Supply Amendment Act (Private), 1952 (Act 60f 1952).

The amount payable will be annually based on the unit charge determined for irrigation
supply to the. Upper Berg River and will be invoiced on the applicable dates as
mentioned under E2.2.

E1.3.2 Water resource management charge (WRM)

This charge is not related to the development and operation of Government Water
Schemes and will be charged in addition to the capital cost charges covered in this
agreement, to fund the cost of water resource management within the Berg River Water
Management Area. This price will be set in terms of the pricing strategy as reviewed from
time to fime.,

e This charge will be applicable to all registered water use by the City for urban and

industrial purposes.

+ WRM charges for urbanfindustrial purposes in the Berg River WMA will be
announced annually before the beginning of a financial year and will be billed on a
monthly basis in equal amounts.

E1.3.3 Water research fund levy

This levy will be determined annually in terms of section 11 of the Water Research Act,
1971 (Act 34 of 1971) and will be applicable to all water sold by the City.,

ANNEXURE E
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E2.

E2:1

E2.2

E3.

E4.

CHARGES I.R.O. OTHER WATER USERS

Urban/tndustrial (Other than CCT)

s Charges will be based on the same basis as the City, but capital costs will be on a
scheme related basis and not a system tariff.

« Capital cost and O&M charges ‘will be expressed in unit tariffs and will be invoiced
monthly on water actually used.

e WRM charges and Water Research Fund levies will be treated in tfie same way as for
the CCT.

Irrigation
¢  Scheme-related unit and per hectare charges will apply.

o The irrigation sector will not attract ROA charges, but Depreciation, O&M, WRM and
Water Research Fund charges will apply.

= Amounis payable i.r.o. all charges will be invoiced every six months to water user-
associations.

O&M CHARGES FOR BERG WATER PROJECT

> Once the BWP has been declared operational, Q&M costs for the Berg Water Project
plus that of the Theewaterskicof scheme, will be allocated to all users with water
allocations and who are supplied from the Berg Water Project and the Theewaterskloof
tunnels system, on the basis as set out in E1.2.1 and charges will be determihed in
terms of the Raw Water Pricing Strategy. This will include ‘allocations deemed to be
supplied from the Berg Water Project.

+ The payment for O&M costs will be based on the conditions prescribed uhder
o E1.2.2 for the ‘GCT, E2.1 for other urbanfindustrial users and under E2.2 for
irrigation.

CALCULATION OF CHARGES

* The caleulation of the unit system tariff i.r.o capital cost for the CCT for
o 2002/2003 is attached as Appendices E1,E2 and E3.
o Refer to Annexure F forthe calculation of the Berg Water Capital charge.
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APPENDIX E4

The registered existing lawful water use (in terms of Section 21 A of the National Water Act) for the
City of Cape Town (January 2003) is given in the Table below

Source Owner Registered Water use in million
cubic metres (January 2003)
Theewatérsklioof DWAF 118 (90 fixed 28 variable)
Voelvigi DWAF 70.4
Palmiet DWAF 22.5
Weémmershoek City of Cape Town 54
Steenbras Upper and Lower Dam City of Cape Town 40
Albion Spring _City of Cape Town 1.5
Woel River (Lewis Gay and City of Cape Town 1.8
Kieinplaas)
Land en Zeezicht Dam (Lourens City of Cape Town 1
River)
Disa River (Table Mountain Dams) City of Cape Town 3.5
Atlantis Aquifers City of Cape Town 5
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F3.

3.1

ANNEXURE F
BERG WATER PROJECT - CAPITAL CHARGE CALCULATIONS

INTRODUCTION

The objective of this Annexure is to set out the principles for calculating the following
charges:

o the Berg Water Capital Charge (BWCC)

e the Berg Water Marginal Cost (BWMC), and

o the Third Party Capital Charge (TPCC).

The parties agree that while the principles shall not change, it is acknowledged that the
Base Data used to calculate the Charges may change over time.

This annexure is attached to both the Raw Water Supply Agreement and the BWP
Agreement. "Parties" therefore refers to CCT, DWAF and TCTA.

PRINCIPLES USED IN CALCULATING THE BWCC

The BWCC is based on the projected low water demand growth of CCT over a 24-year
period (see Annexure D).

The BWCC is calculated on water sold to CCT from Government Water Schemes (GWS)
within the Western Cape Water System (WCWS).

It is anticipated that the construction period will be from 2002/03 financial year to the
2006/07 financial year.

The BWCC is phased-in over a 4-year period commencing on 1 July 2003, on a straight-line
basis, to 30 June 2007.

The step-down BWCC approach will be calculated and applied as set in clause 5.3 below.
For purposes of calculating the BWCC as set out in clause F6 it was assumed that the costs
relating to the implementation and funding of the BWP needed to be repaid 20 years after
completion of construction.

The Project Cost shall be repaid within a reasonable period which should not be longer than
the economic life of the asset ,determined on the basis of:

the debt profile and acceptable growth and level of debt of the Project;

the anticipated funding requirements of the augmentation of the Western Cape Water
System; and

within an affordable structure to the end user of the CCT water services.

Since operations and maintenance on the BWP is not managed by TCTA, the BWCC
excludes costs relating to this. The operations and maintenance charge will therefore be
levied by DWAF.

PAYMENT OF THE BWCC

The BWCC is payable by DWAF to TCTA which is in turn levied by DWAF on CCT.

Pursuant to a cession of the BWCC, at the moment such BWCC is due and payable, CCT
will effect payment directly into the Berg Water Project account held by TCTA.

ANNEXURE F Page F-1




3.2 DWAF will render an account to CCT on a monthly basis which account shall be payable on
the date specified on the account, which date shall not be more than 30 (thirty) days from
the date of the account. Such account will include the BWCC.

3.3 The first BWCC is payable from 1 July 2003 which is the first date of the financial year
2003/04 of CCT.

F4. BASE DATA USED AS INPUT INTO THE BWCC CALCULATION
4.1 Financial Data

¢ CPI-X: 6% year-on-year increase

e Funding cost: 13.5% per annum

e Loan repayment period of 20 (twenty) years post construction No capitalisation of
interest will take place after the 4-year phase-in period.

e Capital expenditure as set out in the table below:

Estimated cost of the BWP: Capital expenditure

Financial Year
Rand in Future Terms
2002/03 77 404 380
2003/04 328 194 571
2004/05 347 886 245
2005/06 368 759 420
2006/07 390 884 985
2007/08 310 753 563

4.2 Water Demand Forecasts

For the purposes of calculating the BWCC, the water demand curve is based on the CCT demand
curve as anticipated in Annexure D.

PROJECTED DEMAND CURVES

00

400

300

MILLION m3

e ‘ == Cape Town with WDM J

~==Cape Town less own sources

2004 2006 2008 2010 M2 2014 206 2m8 2020 2022 2024 2026
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F5.

CALCULATION OF THE BWCC

The step-down BWCC is calculated on the base case data. Details of this calculation are set out
below:

5.1

5.2

5.3

54

5.5

The first BWCC will be phased in over a 4-year period, commencing on 1 July 2003, to a
level sufficient to cover all annual interest costs incurred by TCTA during the 4 year phase-
in period;

After the 4-year period referred to in the previous paragraph, the BWCC will stay constant
in real terms from 1 July 2007 to 30 June 2014;

From 1 July 2014 the BWCC will be stepped-down over a 5-year period to 30 June 2019
on a straight-line basis to a level sufficient to repay all project implementation and funding
costs by no later than 30 June 2027.

The BWCC will be constant in real terms at the lower stepped-down level from 1 July 2019
to 30 June 2027.

Based on the above BWCC profile there will be two periods where a constant capital
charge in real terms will apply.

In calculating the constant real capital charge, it is assumed that the BWCC will be
increased annually by CPIX, i.e. the BWCC will remain constant in real terms. The
constant real capital charge is calculated as the one BWCC that will equate the cumulative
present value (PV) of project payments to the cumulative present value of income based
on the CCT demand curve for a specific period. The present values are stated in June
2003 terms.

2PV Income = BWCC * X Water Volume = X PV Payments

Where in the case of the BWCGC, Water volume is defined as follows:

Total CCT Demand

Less CCT Own Sources
CCT demand from Government water schemes (GWS)

Alternatively it can be expressed as the cumulative present value of Payments divided by
the total water volume over the period under review. Payments include capital
repayments, interest and cost incurred up to final date under review.

2 PV Payments
BWCC = 2 Water Volume

The constant real capital charge approach is in relation to a specific period eg. 10-year
constant real capital charge.

2PV Payments =110
BWCC =110 = 2 Water Volume =110

In this example, all payments due within the 10-year period need to be repaid by the water
sales in the same period, whereby the capital charge calculated will equate the cumulative
present value of payments to the cumulative present value of income, therefore having a
net present value (NPV) of zero.

2PVincome 110 = BWCC * X Water Volume «1_10 =2 PV Payments r;_1o

An illustrative example of how the BWCC is calculated in provided under Appendix F1.
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F6. RESULTANT BWCC USING BASE DATA

The table below reflects the BWCC payable by DWAF to TCTA assuming the base data
remains constant

Projected Berg Water Capital Charges

Year Details Berg Water Capital
Charge
Rand per cubic metre In
June 2003 terms

2003/04 Phase-in 1 0.1525
2004/05 Phase-in 2 0.3050
2005/06 Phase-in 3 0.4575
2006/07 —2013/14 | Phase-in 4 & 1% constant capital charge 0.6100
2014/15 Step-down 1 0.5484
2015/16 Step-down 2 0.4867
2016/17 Step-down 3 0.4251
2017/18 Step-down 4 0.3635
2018/19 — 2026/27 | Step-down 5 & 2™ constant capital charge 0.3019

The preliminary capital charges based on the above principles are shown below.

Capital Charge in Future Value (FV) and Present Value (PV)

{June 03 Terms)
1.400 i .
| =—Capital charge FV  —Capital charge PV I ‘
2n | |
1,000 I'
& 0800 4
: |
=
é 0600 1 i
Higher than 20 year constant capital 5 Year Step-down
charge due to no-capitalisation of
0.400 1 interest approach
0.200 1 |
4 Year Phase-in Period 1
|
1

Financial year

F7.  THE BERG WATER MARGINAL COST (BWMC)

7.1 The BWMC represents the marginal cost of a unit of water from the BWP based only on
CCT'’s demand for water from the BWP.

7.2 CCT's demand for water from the BWP is determined as follows:

Total CCT Demand

Less CCT Own Sources

Less Supply from GWS (excl BWP)
CCT demand from BWP (Up to a limit of 81 million cubic meters per
annum)
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7.3

7.4

7:5

7.6

7.7

Based on the above calcuiation, CCT's annual demang for water from the BWP is given
below:

Jun-04 321.30 106.80 214.50 210:90 3.80

Juk-05 327.73 106.80 220:93 210.90 10,03
Jun-06 334.28 106.80 227.48 210.90 16.58
Jun-07 340.97 106.80 234.17 210.90 23.27
Jun-08 347,79 106.80 240.99 210,90 30.09
Jun-09 354,74 106.80 247.94 210.90 37.04
Jun-10 361.84 108.80 255.04 21030 44.14
Jun-11 369.07 108.80 262,27 210.90 51.37
Jun-12 376.45 106,80 269.85 210.90 58,75
Jiin-13 383.98 106.80° 277.18 210:90 £6.28
Jun-14 391.66 106.80 284.86 210,90 73.96
Jun-15 398,50 106.80 292.00 210.90 81.00
Jun-16 407:49 106.80 292,00 210.80 81.00
Jup-17 415.64 106.80 292.00 210.80 a1.00
Jun-18 423.95 106:80 292.00 210:80 81.00
Jun-19 432.43 108.80 292.00 210.90 81.00
Jun-20 441.08 106,80 292.00 210.90 81.00
Jun=21 449,90 106.80 292.00 210,90 81.00
Jun-22 458,80 106.80 292,00 210.90. §1.00
Jun-23 458.07 106.80 292.00 210.90 81,00
Jun-24. 477.43 106.80 292.00 210.40 81.00
Jun-26 486,98 106.80 292,00 210,90 81.00
Jun:-26 496,72 106,80 292,00 210.90, 21.00
Jun-27: 506.66 106.80 292,00 21090 81.00

Note: ™ Further WDM angdior supply augmentation required once the fu_'ll incremental y"ield of the BWP has been used,

The constant capitaf charge in real terms approach is applied and the velume on which
this calculation is based is the CCT demand for water out of the BWP.

The BWMC is calculated on the basis that shortfall between CCT demand for water
(excluding own sources) and the supply of water from GWS is met out of the BWP from
01 July 2003, This BWMC will be based on a 24-year repayment _period.

2PV Paymehts {=1-304
BWMC =124 T S CCT demand for water from
BWFq.,24

Based on current assumptions, the BWMC amounts to. a preliminary charge -of
R'2.4001/cubic metie in June 2003 terms.

An illustrative ‘example of how the BWMC is calculated in. provided under
Appendix F1.
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F8.

8.1

8.2

8.3

8.4

8.5

8.6

F9.

9.1

9.1.1

THIRD PARTY CAPITAL CHARGE (TPCC)

The TPCC is a charge which DWAF will charge any users other than the CCT for water
allocated or deemed to be allocated from the BWP, as set out in the Raw Water Supply
Agreement.

The TPCC is calculated using the CCT demand from BWP plus the weighted average
demand from other users.

The TPCC will be calculated separately for each allocation given to each user of water from
the BWP. The charge will be determined such that the percentage allocation of water from
the BWP equates to the percentage of the total project cost of the BWP for that user
allocation. (i.e. if a user receives an allocation of 5% of the yield of the BWP, that user will
contribute towards 5% of the total project cost of the BWP)

The TPCC shall be recalculated for each new (additional) allocation made from the BWP.

The TPCC and total project cost shall be re-determined each time the BWCC is recalculated
for the CCT. Each specific third party capital charge shall be re-adjusted to reflect the
updated total project cost and actual water allocated to other users.

Should any user request a once off release from the BWP (i.e. not part of their allocation),
such a release can be considered by DWAF provided that the release does not reduce the
level of assurance of the users who have allocations from the BWP. DWAF shall charge the
water user for water released under these circumstances at the BWMC of water. The
income derived by DWAF under this water use charge shall be passed on to the TCTA to
reduce the overall project cost.

To calculate the third party usage charge, the constant charge in real terms
method is applied from 1 July 2003 to 30 June 2027

ZPV Payments =124

TPCC 124 = Y CCT water demand from BWP +
Other users water demand from
B WP =124

Where the total water volume per annum is defined as follows:

Total CCT Demand

Less CCT Own Sources

Less Supply from GWS (excl BWP)

Plus Weighted average demand from Other users

Demand from BWP including Other users (Up to a limit of 81 million cubic metres)

BERG WATER PROJECT - CHARGE REVIEW TRIGGERS

Automatic adjustments of the BWCC, BWMC and TPCC will take place in the following
events:

During the construction period of the Project, the BWCC, BWMC and TPCC will be
automatically adjusted annually with the year-on-year CPI-X where CPI-X will be
determined in the fourth month preceding the first month of CCT’s new financial year.

On completion of construction the introduction of an upper and lower limit to the annual
CPI-X adjustment will be set by agreement between DWAF, CCT and TCTA. That is, in
the post construction period the BWCC, BWMC and TPCC will be automatically adjusted
annually with the year-on-year CPI-X provided that CPI-X falls within the upper and
lower range.
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9.1.2

9.2

9.2.1

9.2.2

923

9.24

9.25

9.2.6

F10,

Once the construction phase is completed, the actual total cost of the project will be
determined and the impact on the BWCC, BWMC and TPCC will be calculated and
appropriate adjustments made if necessary.

The reduction in the Amount Outstanding resulting from TCTA'’s receipt of the TPCC will
be calculated, and adjustments to the BWCC, BWMC and TPCC made at least every
two years following an election by CCT that DWAF pay over to TCTA any amounts
received by DWAF as a TPCC to TCTA.

The BWCC, BWMC and TPCC will be re-negotiated in the event that:

the allocation of water use on compulsory licensing is different from the allocation, or any
deemed allocation, to CCT and third party users in respect of the BWP to take
cognizance of the extent to which CCT is pre-paying for the BWP; or

where a change in the yield of the system necessitates an adjustment; or

CCT’s demand deviate materially from what is anticipated in Annexure D to the Raw
Water Supply Agreement for a period of 4-years;

if there is a material change in circumstances, other than force majeure or defects in
design or construction of the BWP; or

in the event there is a change in the base case data, and/or the base data is no longer in
accordance with the principles in F2

if the CPI-X falls outside the upper and lower range determined in terms of 9.1.1. above,
the adjustment to the charges outside the upper and lower range will be negotiated.

REVIEW TRIGGER DISPUTES

In the event that the parties do not reach agreement within a reasonable time on matters which
require further negotiation in terms of 9.2 above, a party may declare a dispute in terms of the
dispute procedure: provided that there will be no interruption in the payment of charges.
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APPENDIX F1

Calculating Berg Water Capital Charge (BWCC):
Cash Inflows 2003 2004 2005 : o 2025 2026 2027

Water Vol million cubic metre - ) B 3 T —
BWCC E PV Payments  divide by

- L
Tariff Income A A A A A A

Cash Qutflows 2004
Operational expenditure
Capital expenditure
Debt repayment
Interest costs

Sundry expenses

Total expenses B B B

- -
Net Cashflow AB A-B AB oo - A-B A-B AB |
Present Value Cashflow PV (A-B) PV (A-B) PV(AB) . __PV(A-B) PV (A-B) PV (A-B)

- I PV Payments >

“1- Demand curve used for calculation:

Less CCT Own Sources

CCT demand from Government water schemes (GWS)

Calculating Berg Water Marginal Cost (BWMC):

Cash Inflows 2003 2004 2025 i 2000
Water Vol million cubic metre T - e i
E—“-ME I PV Payments nﬁ'{d{' byb 5 "

Tariff Income A A A - - r = =

Cash Outflows 2003 2004 2025 2026
Operational expenditure
Capital expenditure

Debt repayment

Interest costs

Sundry expenses

Total expenses B B B B B B

n-a AB AB oy AB S a8 |

Present Value Cashflow PV (A-B) PV (A-B) PV(AB) ___PV(AB) PV (A-B) PV (A-B)
& PV .PI:‘_‘\"ML’H-'.\ 3 b=

*2- Demand curve used for calculation:

Total CCT Demand

Less CCT Own Sources
Less Supply from GWS (excl BWP
CCT demand from BWP (Up to a limit of 81 million cubic metre)

ANNEXURE F
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ANNEXURE G

CONDITIONS FOR THE SUPPLY OF RAW WATER TO THE CITY OF CAPE TOWN

GENERAL

G-1

G2

Certain of the conditions contained in this annexure also appedr in the main body of the
agreement, but are re-stated here for ease of implementation; with the intention that these

conditions. of supply could be read without reference. to the main body-of the agreement.

These conditions of supply should be read in conjunction with, and are subject to, all applicable
laws, including the National Water Act, 1998, the Water Services Act, 1997 and any regulations:
promulgated under the refevant acts.

QUANTITY OF WATER TO BE PROVIDED

G-3

G4

G-5.

G-6

G-7

G-8

G-9

G-10

DWAF will, endeavour to ensure that the City, in terms of its existing lawful water use allocation
or water use license as the case may be, is supplied with ho less.than the estimated volume of
water needed for the City to provide basic water supply, as defined in.the Water Services Act, to
the population to whom the City supplies water services.

The maximum quantity of water supplied by DWAF to users shall be the ALLOCATABLE YIELD

-of the DWAF owned portien of the WCWS taking into accouiit the ievel of asstrance required by

the different users. Each user wilt be entitled-to abstract'a cértain amount of water from the
Western Cape Water System (WCWS) based on thé aliocations made in ferms of existing lawful
water use or any licenses issued which replace such existing lawful water use.

The acceptable level of assurance for municipal supply is 98% assurance, or such other amount
as may be agreed between DWAF and CCT, and DWAF will endeavour to supply the CCT at
such level of assurance of supply making use of the Western Cape Water Systems model.

Water is supplied to the CCT from a systermn of interconnected waterinfrastructure, in accordance
with the operating rules of the WCWS Annexure "H", DWAF, CCT and other users shall meet at
least once a year, and when necessary, to consider the operatlon of the WCWS and will jointly
decide, within the framework of the- operating rules, from which sources CCT's water allocations
will be drawn.

DWAF may after consuitation with the CCT and other users, and in accordance with the WCWS
Cperating Rules, Annexuie "H", and applicable disaster management legislation, restrict and:or
limit the quantity of water supplied in terms of this agreement in the event of droughts, floods or
other such disasters.

DWAF shall take all reasonable measures, after consuitation with all users of the WCWS
timeously inform the CCT of a restriction and!or limitation of supply from its water infrastructure
due to a shortage of water.

DWAF shall consult the CCT in the event that it proposes to reduce the CCT's water allocation.
The CCT will be given access to the resuits of the Western Cape Systems Model and all

calculations and optimisation techniques on which decisions relating to the source of supply from
inferconnected DWAF water infrastructure or restrictions has been based.

QUALITY OF WATER TO BE PROVIDED

G-11

ANNEXURE G

DWAF will not be responsible for treating water from the WCWS
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G-12

DWAF, while acting as the responsible authority, will have, as part of overall water resource

management, to ensure that the levels of water consumption, use, and pollution, as well as the
associated jnfrastructure to impound, supply, treat and dispose of the water, do not cause either
unacceptable or irreversible impacts on the population or ecosystems including water resources.

G-13

DWAF shall take all reasonable measures to monitor the quality of the resource, and to inform

the CCT should the quality of water at any time not comply with any pre-agreed standards orbenchmarks
or should any hazardous or toxic- substances enter the raw water resource.

G-14

DWAF shall take active steps to prevent pollution of water in the WCWS, including the measures
contained in Chapter 3, Part 4 of the NWA.

DWAF in collaboration with the CCT shall have the right to monitor at its own cost, the water
quality in all dams, pipelines, reservoirs and other transport facilities used in the transpott of
water supplled by DWAF to thie CCT. The CCT will have access to this information.

The CCT in collaboration with DWAF shalf have the right to monitor at its own cost the water
quality of the resource and DWAF will have access to such information.

CONTINUITY OF SUPPLY AND SUPPLY PRESSURES'

G117

G-19

G-20

G-21

DWAF shall, after first consulting and informing the CCT, have the right to.interrupt the supply to
the CCT from any of DWAF's infrastructure for the purpose of renewing; testing, examining,

repairing or maintaining any water infrastructure. For major planned miaintenance shutdowns at

least 6 months written notice will be given and 14 days written notice for minor interruptions so
that it can be scheduled in the CCT's maintenance programme.

In emergency situations DWAF shall inform the Bulk Water Department of the City: telephonically
and by means of a fax or e-mail of an interruption of supply of water CCT shall be responsible
for informiing its consumers-of such an interruption when required.

The probability of filling the dams in the WCWS will be modelled and optimised before a final
joint decision is made on the closure of the Theewaterskloof Tunnel for leng periods.

On -atleast yearly basis, or as and when required, the WCWS will be medeled and optirmised and
joint decisions regardmg the operation thereof made.

DWAF shall not be responsible or liable for any loss of or damage to property or injury to.persons

or for [oss of production or for loss of income or profit resulting from an interruption, variation or

deficiency in the water supply or water quality or from excess or lack of pressure in DWAF's
WCWS, unless such loss or damage is due to the negligence of DWAF.

SUPPLY POINTS

G-22

ANMNEXURE G

The point(s) at which a water supply is to be provided to the CCT shall be determined by DWAF
in consuitation with the CCT and the current supply points are as follows:

Rockview Dam QOutlet

Stellenboschberg Portal

Upper Berg River Siphon (pipeline to Wemmershoek)

Voelvigi Dam (at CCT low lift pump station)
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WATER MEASUREMENT DEVICES (METERS AND GAUGING WEIRS)

G-23

G-24

G-25

G-26

G-27

G-28

G-29

G-30

G-31

G-32

G-33

(5-34

-35

ANNEXURE G

Where the CCT obtains water from a DWAF solurce there will be two measuring devices, one’
owned and maintained by DWAF and the other owned and maintained by the CCT.

Both measuring devices are read, and ifthe readings are within 10 % of each other, the readings
are averaged and the averaged reading is the one that is the billed by DWAF. If either party's
records show that the discrepancy is attributable to one meter only, the reading .of the other
meter shall be taken, and in the absence of manifest error be deemed to be the applicable
reading.

If the discrepancy is due to the inaccuracy of both meters a reasonable estimate shall be made
by DWAF, in consuliation with CCT of the correct quantity. -Such meters shall as soon as
practically possible be tested and the account adjusted after the inaccuracy has beén
ascertained. Any inaccurate meter should be rectified as soon as possible.

The quantity of water registered at the supply point(s) shall be deemed to be the quantity actually
provided, Unless it can be demonstrated that the water measurement device reading(s) was
incorrectly recorded or that the water measurement device(s) was not registering accurately at
the time of such reading.

The chambers provided by DWAF'forthe'housin_g;of the metefing equipment shall be locked and
the equipment therein shall be under the control of DWAF.

DWAF shall allow the CCT fo accompany DWAF during meter readings or by some acceptable

-arrangement. Failure of the CCT to accompany DWAF during meter readings will netin any way

affect the validity of that meter readlng and vice-versa,

The CCT shall in no way interfere with any equipment in DWAF's water measurement device
installations and vice-versa.

DWAF's employees shall be given unimpeded access:at all __times to its metering installations on
CCT's property for the purpose of reading the meters, effecting alterations and carrying out
maintenance .and repairs and vice-versa.

No person shall obstruct or interfere in any way with any duly authorised employee of DWAF
engaged in the performance of his or her duties, provided they display such authorisation and
vice-versa.

The cost of all equipment that DWAF may deem necessaryto install for the proper operation of
the water measurement device, the cost of testmg water measurement device(s) and the cost of

_replacmg a water measurement device shall be recovered from the CCT through a water use

charge..

DWAF may, at its discretion, test its own water measurement device through which water is

supplied to.the CCT; but the water measurement device must be tested and calibrated if DWAF
'is requested to do so by the CCT,

Where the water measurement device is @ water meter, then the meters tested shall be

subjected to a standard industry test to establish its accuracy. Where the water measurement
device is. a device other than a meter then the Parfies shall agree on a suitable testing

methodology.

The CCT shall be entifled to be present at the test. A test carried out on & water measuremesnt

device, eitherat DWAF’s discretion or at the CCT’s request, shall in no way be invalidated by the-

latter declining to be presentat the test or by it being abseni there from and the result of the test
shall be binding on the CCT and DWAF,
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G-36

G-37

G-38

G-39

A water measurement device shall be considered registering accurately if no errar of more
than five (5) percent over or under registration is found at the rate of normal flow. Normal flow
shall mean twa thirds of the maximum flow capacity of the meter.

The quantity of water registered as having been consumed and the tariff charged during a

period that -a water measurement fault persisted shall be adjusted.in accordance with the
degree of error found. The period that the fault persisted will be assumed to be 30 days if the
actual period is not known, or ¢annot be agreed between DWAF and the CCT,

Where any water measurement device is found to have ceased to register-or is found to be
faulty in any other respect; DWAF or the CCT:shall repair or replace such meter within thirty
(30) days or as scon as practically possible.

The quantity of water consumed,. during a period within which both water measurement

devices ceased to register or was found to be fauity, will be, calculated by DWAF onthe basis:

of one of the following agreed upon means, the choice of which to use must be agreed upon
between the parties: -
e the average monthly consumption of water during the three months.: prior to the last
registration; or _
the corresponding period’s water consumption in the previous year; or
the average monthly water consumption over a period of three moriths after repair or
reptacement of the meters has been effected;

INFORMATION MANAGEMENT AND MONITORING

G-40-

G-41

G-42

G-43

DWAF will be responsible for the compilation and maintenance of a database containing the
daia required for operational managéement of the WCWS ‘monitoring of abstractions from,
river flow in, and releases into the WCWS

DWAF will implement control measures to ensure that abstractions do not exceed water
allocations (or in future licence authorisations), evaluate the flow and abstraction monitoring

network and/or implement a telemetry system- within the WCWS to improve the overall

management of the WCWS.

DWAF will make all water quantlty and quality monitoring information in relation to the WCWS
available fo the CCT and vice-versa.

DWAF .and the CCT will make available to each other any relevant information pertaining to

the planning and implementation of their respective water: resource functions required for

implementation of thése supply conditions and when requested to do so.

WATER SUPPLY CONNECTED TO DWAF WATER INFRASTRUCTURE

G-44

G-45

G-46

ANNEXURE.G.

N other water supply , water services work, connection orinstallation shall be connected with
or tmade to any DWAF water infrastructure uniess authorized by DWAF and subject to any
conditions that DWAF may impose. '

Any existing water supply , water services works, connections-ar installations connected with

‘or made to DWAF water infrastructure, and not authorised by DWAF, may be removed. or

altered by DWAF, or DWAF may at-any time impose such conditions as it may deem fit in
respect of such a eonnection or installation.

DWAF shall riot be liable far any loss or damage caused by or resuiting from the use of the
water supply of the Westérn Cape Water Supply System or water services works or
installations or connections of the CCT connected with or made to any DWAF water

infrastructure,
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G-47

Where it is necessary forthe: CCT to pump water to higher elevations than is supplied to by
DWAF, any pump installed forthis purpose shall not be connected directly to DWAF's water
infrastructure without prior approval of the specifications thereof by DWAF.

WATER RESQURCE DEVELOPMENT AND WATER DEMAND MANAGEMENT

G-48

G-49

G-50

G-51

G-52

ANNEXURE G

The growth of water demand will have animpact on the total water demand from the WOWS

and will:affect the timing and implementation of additional water supply schemes if the Jevel of

_supp[yr were io remain at 98% level of assurance.

The parties shall engage in joint long term planning to ensure that water resources are
developed timeously and responsibly to ensure that the City receives a 98% level of
assurance of supply, or such other level of assurance which may be agreed by the parties
from time fo time.

The City shall ensure that the water demand management measures contained in its Water
Services Development Plan and any other water demand policies adopted from time to time,
including the Water Demand Policy and Strategy, are implemented.

DWAF-is entitted to:monitor the City's compliance with its Water Services Development Plan.
The CCT must actively promote the efficient use of water amongst its consumers.

DWAF may festrict or suspend water supply to CCT in terms of clause 15.3.2 of the
Agreement with the City.
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ANNEXURE H

WESTERN CAPE WATER SYSTEM OPERATING RULES

This Annexure describes the Operation of the main components of the Western Cape Water
System that have already been described in Anhexure A.

H.1.

H.11

OPERATION.OF THE INTEGRATED SYSTEM

The main storage dams are the Theewaterskicof and Voélvlei Government Water
Scheme Darms; the Wemmershoek, Upper Steenbras and Lower Steenbras Dams
owned by the City of Cape Town; and the proposed Berg River .Dam (see
Figure A1). These will be operated in an integrated manner to maximize the stored
water available for essential uses durlng droughts. and other disasters. The effects
of droughts are mitigated by minimizing spillage and wastage during the wetter
years and restricting the supply to less essential uses during droughts. Various
other measures have been introduced to mitigate the impact of other disasters,
such as the closure of the tunnel from Theewaterskloof Dam towards Cape Town.

The Western Cape Water System is situated in a winter rainfall area which is
characterised by wet winters and dry summers, The dams are filled during the wet
winter months (April to September) when about. 90% of the annhual runoff océurs
and water demahds comprise only about 30% of the anriual demand.

During the dry summer months (Qctober to March) inflows to the dams are small
and irrigation demands and garden watering demands-in the urban areas are large,
Approxzmately half of the storage in the dams is required to store water during the
winter in order to meet the high water demands during the summer. The other half
of the dam storage is required to provide long-term carry over sterage for drought:

Minimize spillage

Buring the winter filling of the dams, the demands of the City of Cape Town are
shifted onto those dams that appear more likely to spill. This avoids the situation
wheré one dam spills while there is ‘storage available in another dam. A
spreadsheet is currently used to adjust the demands on the system and to estimate
the probability of the system spilling.

The City of Cape Town has co-operated to help minimize spillage. by:

* Introducing additional capacity in its water treatment works and bulk water
pipelines to enable flexibility in the-allocation of the defmands on the different
dams and to provide interconnectivity between the various sources.

= Reducing the demands on their own dams (Wemmershoek and Steenbras)
althaugh it might be more beneficial for them to use water from their own dams
preferentially and only use the other dams as backup during drier periods.
Howeverthis would increase spills and reduce the system vyield.

If it seems probable that the system will spill even without the contributions from the.
existing Palmiet River transfer and from the proposed transfer from the proposed
Berg River Supplement Scheme at Bien Donne 1o the: Berg River Dam, then these
transfers may be stopped to reduce unnecessary. pumnping costs,
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H.A.2

Minimize wastage

Water demand management measures have been adopted by the City of Cape
Town and are being used to reduce wastage and to conserve more water for drier
perieds. The target is to reduce the projected demand by 20% by 2010, though the
natural growth in demand will mean that the demands still increase during the-
period.

In the agricultural sector it is proposed that Water User Associations and Irrigation
Boards ensure that accurate meters are installed on all their members’ pumging
schemes and that these are calibrated every five years. Savmgs are encouraged if
water is-charged per m® consumed, though an additional availability charge may be
necessary to ensure that irrigation rights are taken up or sold. All’ consumers must
pay water resource management charges on their total registered use, while those
consumers that receive releases from storage or who abstract stored water during
summer (October to March) must pay additional scheme related charges in
accordance with the Department of Water Affairs and Forestry's Raw Water Pricing
Strategy.

‘The City monitors urban consumption on a monthly basis and -agricultural
consumption should be monitored by DWAF and compared with the allocated

demands (using say the Water Allocation System - WAS) to identify excessive
demands, which may not be sustainable for the entire season,

H.1.3 Restrict demand

The water storage in the system is evaluated towards the end of the wet season

(September to November), to assess whether supplies must be restricted to ensure
that sufficient water remains during droughts for the more essential uses such as
basic human needs and industry..

The Water Resources Planning Model (WRPM) of the Western Cape Water System
is normally run  annually on the 1% November, but sometimes. earlier using the
current system storage and the latest demand projections to determine if
restrictions will be necessary in the coming year. The model also forecasts a set of
storage trajectories for the coming year under dn‘ferent inflow scenarios (median
and above / below average inflow conditions) and indicates the different levels of
restrictions that should be imposed. If restrictions seem likely the mattet is
discussed at a meeting of the Western Cape Planhing Model Commmittee,
comprising DWAF and all the major urban and agricultural stakeholders,

If the Committee agrees that it is necessary to impose water restrictions, the
Minister erI decide and impose the restrictions. DWAF is responsible for informing,
all users what their allocations will be from the various: Government Water Schemes
and for ensuring that all users comply with the restricted allocations. imposed on
them. Such restrictions will apply untit the Committee deems that they can be lifted,
whereafter the Minister will decide and announce the lifting of restrictions. This
decision will be conveyed to the users by DWAF.

The fevels of resfrictions to be imposed on the various users will depend on the
allocations and assurances of supply as indicated in Annexure E ie 97% for
domestic and industrial users (100% for 90% of the time. and 70% for 10% of the:
time) and 91% for irrigation {(100% for 70% of the time-and 70% for 30% of the
time), The progressive curtailment of demands- during droughts as modelled in the
WRPM in order to correspond with these average levels of assurance of supply
must still be determined.
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The curtailments originally determined for the Western Cape Water System for
application in the WRPM are shown in Table H1. These curtailments may not
comply with the assurances of 97% and 91% for the capped vield allocation
described in Annexure C (paragraph 3.2) and referred to in Annexure E.

Table Ht: O'ri_gin_al' Curtailments Adopted. for the Western Cape Water

System.

Usar Approximate % Pércentage of normal demand Supyptied at different recurrence Intervals-
Category of fotal demand 1in 10 years 1in 20 years 1in 100 years 1 In 200 years
Domestic 53 100 a0 70 50
Industrial. 19 100 100 90 50

Agricullyral 28 ) 100 75 50 20

Total 100 100 B8 69 44

The curtailments applied in the WRPM to determine the levels of restrictions
imposed in November-2000 are shown in Table H2, These curtailments are similar
to the equal curtailment of urban and agricultural users from Theewaterskloof Dam
described in Annexure C (paragraph 3.1) for the current yield allocation before
agricultural usage reaches the capped allocation. This is because the curtailments
in Table H2 are the same for domestic and agricultural users, although in
November 2002 it was assumed that industrial users would have a. higher level of
assurance of supply.

Table H2: Curtailments for Different Consumer Categories in the Western
Cape as Utilized for the Analysis in November 2000.

User Approximate %. Percentage of normal demand supgilied 4t differeiit recurrence intervals
Category of fatal demand 4in 10 years 1 in 20 years 1in 100 years 1 it 200 years
Domeslic 53 100 90 70 50
Indusirial 19 100 100 90 60

Agricuftural .28 100 90 74 A0

Total 100. 100 . 92 74 52

Although DWAF understands that the Theewaterskloof, Voélviei and Misverstand
Dams are also used for recreational purposes, there is no formal agreement limiting
the drawdown of these dams, especially during times. of drought If the dams are
drawn down below 10% storage then the effect on the fish population is discussed
with the Western Cdpe Provincial Department of Environmental Affairs -and
Tourism.

H.1.4 Disaster Management

Disaster Management Plans endeaveur to implement cost effective measures that
reduce, to acceptable levels, the risk of potential impacts due to the disruption of
the supply of water.

Once the potential impacts have been identified (ey sabotage, earthquake, plant

malfunction) the following classes of measures can be adopted:

o Infrastructure to reduce impact (eg. provide alternative sources of supply)

« Measures to reduce probability (eg. increasé security to reduce. probability of
sabotage and a regular maintenance program to reduce probability of a plant
malfunction) _

* Monitoring to reduce impact (eg. inspections and telemetry to monitor water
volumes and presence of poisons)

« Contingency measures once problem is identified. (Eg If Theewaterskloof
tunnel fails then impose restrictions and switch to-alternative sources of supply}

The Western Cape Water System is heavily reliant on the water supplied via the
Riviersonderend Berg River Tunnel from the Theewaterskloof Dam. Should the
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tunnel close prior to the construction of the Berg River Dam then the storage
available will reduce from 769 million m® to only 289 million m® on the Cape Town
side of the tunnel and the sustainable treatment capacity of the City of Cape Town
will drop from 1245 to 945 M¢fday which will further reduce to 595 Méiday when the
Upper Steenbras Dam empties. At present the City supplies about. 900-1100
Mt/day of treated water during summer and 600-800 M¢/day during winter, so that
the tunnel cannot be closed for routine maintenance during summer.

Routine closure: of the ‘tunnel during winter has to be carefully planned by DWAF
consulting all affected parties:

) Eerste River, Stellenbosch and Helderberg Irrigators and the Stellenbosch
Municipality. To meet their neéds no portion of the tunnel can currently be closed
in summer. ' _

i) Berg River Irrigators. To meet their needs the Franschhoekberg portion of the
tunnel cannot be closed during summer. '

iii} City of Cape Town, Ideally the City requires notice during the preceding winter
that the tunnel is going to be closed in the following winter. The City must adjust
the dernands on the dams to ensure that there is adequate storage in those dams
supplying water while the water in Theewaterskioof Dam is unavailable: The City-
must also schedule the routine closure of WTW for maintenance around the tunnel
closure to ensure that there is sufficient water treatment capacity.

The need to store additional water in dams whose supply will not be affected by the
tunnel closure can increase the risk of these dams spilling if high inflows are
expefienced while Theewaterskloof Dam is fairly empty, though this is mitigated by
the large withdrawal capacity from some dams, particularly the Upper Steenbras.
Dam. [f the Lower Steenbras Dam is maintained at 30% of its Full Supply Capacity
(FSC) during winter then it can impound spills from the Upper Steenbras Dam.

The Berg Water Project presents an opportunity to improve the resilience of the

system by '

@ Increasing the storage on the Cape Town side of the tunnel. To. be
accessible even if the Jonkershoek. and Stelienboschberg components of
the tunnels failed (as opposed to the Franschhoekberg component) then
this storage would have to be linked directly to the existing Wemmershoek
WIW or a new WTW, as discussed below. The Berg River Irfigators can
be supplied directly from the proposed Berg River Dam so that i there is
sufficient water in storage they will be unaffected by the tunnel closure.

. Increasing the Water Treatment capacity independent of the tunnel, If
additional schemes such as the proposed Table Mountain Group Agquifer
Project (TMG) and the transfer from the Breede River augment the water
supply fo the Theewaterskloof and Berg River Dam then new WTW would
be necessary for the additional water, This WTW could be supplied from
‘the Berg River Dam rather than direct from the tunnel so that in'the event of
the tunnel faiting, water could be supplied from this dam’s storage,

) Providing vehicular access to the Franschhoekberg: tunnel to facilitate
maintenance. and repairs. At present the only vehicular access fo the
tunnel is at Charmaine on the Theewaterskloof Dam side of the tunnel,
This system is-inadequate for emergency situations because access to the
rest of the tunnel is blocked by a 1,5 mefre deep poot of water that must
first be drained by placing submersible pumps in the poot under hazardous
conditions.

. Upgrading the inlet shafts at Banhoek and Wolwekloof to reduce the
volume of 'sediment admitted..
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The: Berg River Bam will however not help the Eerste River, Stellenbosch and
Helderberg Irrigators, if the Jonkershoekberg or Stellenboschberg portions of the
tunnel fail,

H.2.. OPERATION OF INDIVIDUAL DAMS

Within the broad operating framework of the mtegrated system it i5 still necessary
to take the operating requirements of the individual‘dams into-account.

H.21 Steenbras Dams (in¢luding the transfer from the Palmiet River) (Annexure A
Figure A2)

H.2.1.1Inflows

The Steenbras Dams impound water from the Steenbras River and accepts transfers
fram the adjacent Palmiet River.

H.2.1.2Consumers

The Steenbras Dams and the Palmiet Transfer Scheme supply water to the City of
Cape Town via the Steenbras Water Treatment Works and the Faure Water
Treatment Works,

H.2.1.3Palfmiet Transfer

Surplus water is tfransferred from the Kogelberg Dam on the Palmjet River to the Rockview
Dam {the main components of the Palmiet Governmerit Water Scheme) using the spare
capacity in Eskom's Pumped: Storage Hydropower Scheme. The Palmlet Pumped Storage
Scheme is operated on a weekly cycle, with some 16,5 million m® being withdrawn from
Kogelberg Dam over weekends and stored in Rockview Dam for release during the following
week. An additional 3 million m*® can also be stored in Rockview Dam for release to the
Upper Steenbras Dam. The pumplng hours of the Pumped Storage Scheme may be
extended to deliver up to.3 million m® or more, of additional water per week from Kogelberg
Dam into Rockwew Dam, subject to agreement between DWAF, Eskom -and the City.

The Lower Palmiet River forms part of the Kogelberg Biosphere Reserve and the transfers
to the Steenbras Dams can only take place once the in-stream flow requirements of the river
are satisfied. A weir at Campanula, downstream of the Kogelberg Dam, is used to check
whether the river flows meet the environmental requirements. Currently, the following
operating rules are used to contral the transfer:

* Arieskraal Dam is situated immediately downstream of Kogelberg Dam and has
an outlet capacity of only 2 m%s. As Arieskraal is: always drawn down at the end
of summer, the first winter inflows into Kogelberg Dam are released to fill
Arieskraal Dam. Thereafter, environmental releases of up to 15 m¥s can be
made from Kogelberg Dam to supply the environmental flow requirements at
Campanula, as these releases spill over Arieskraal Dam with Jittle attenuation

n  Releases are then made from the Kogelberg Dam to supplement the: (observed)
flows at the Campanula weir which are provided by natura runoff from the Kiein.
Palmiet River and the Krom River, while surplus water accumulates in the
Kogelberg or Rockview Dams. If the flow at Campanula is less than 4.3m%s then
up to 58% of the inflow into Kogelberg Dam is released.

= The above operating rule needs to be checked by monitoring the. effect on the
gnvironment. .

* The operation of the Paimiet Pumped Storage Scheme requires 16.5 million m®
of storage. If too much wateris stored i the Kogelberg Dam, then there is a risk
that the 156 m°s discharged through thé turbines of the Pumped Storage
Scheme will cause spills downstream of Kogelberg Dam. ESKOM is responsible
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for the management of the Kogelberg Dam and prefers that the additional volume
stored for release to the Upper Steenbras Dam does not exceed 3 million m®.

= |f the environmental flow requirements at Campanula are met and the volume of
water stored in the Kogelberg and Rockview Dams exceeds the 16,5 million m®
required by the Pumped Storage Scheme and this water can be transferred to
the Upper Steenbras Dam without an unacceptable risk of the Western Cape
Water System .dams spl!llng then DWAF, the City of Cape Town and ESKOM
may arrange to release the additional water from Rockview Dam into the canal {o
the Upper Stéenbras Dam at a rate of up to 12m‘*fs

= At the end of winter 3 million m® of water may be stored in Rockview Dam and
released later into the Upper Steenbras Dam when spare capacity becomes
available.

»  Transfers from the Palmiet River could vary from 10 to 40 million m*annum and
on average increase the: yield of the Western Cape Systemy’ by 22,5 miillion
feéfannum.

H.2.1.4Upper Steenbras Dam.

The Upper Steenbras Dam can supply up to 300Mbday to thé Faure Water
Treatment Works (capacity 500 M¢/day) via the City of Cape Town's Pumped
Storage Scheme and the Firlands pumpstation. This dam shotild be kept as full as
possible (while avoiding spiltage) so that it can supply the City of Cape Town should
the ‘tunnel from Theewaterskloof Dam to Kieinplaas Dam and the Stellenboschberg
Tunnel outlet be shut. down for maintenance or by some unforeseen disaster.
However, iy order to maximize the potential trarisfers from the Palmiet River, the
Upper Steenbras Dam is drawn dawn to RL360 by the end of summer {(about 30% of
Full Supply Capacity FSC). The storage should preferably not drop below RL360, as
this would hamper the operation of the City of Cape Town's Steenbras Pumped
Storage Scheme. The water between RL360 and RL355 could potentially be used
during periods of extremie drought.

During the winter, water from the Upper Steenbras Dam usually spills into the Lower
Steenbras Dam in order to fill the Lower Steenbras. The Upper Steenbras Dam, the
Lower Steenbras Dam and transfers from the Palmiet River are operated in such a
‘way as to minimise. spillage from the Lower Steenbras Dam. During the summer
months water could be released from the Upper Dam into the Lower Dam to
stipplement the supply from the Lower Dam.

H.2.1.5Lower Steenbras Darit

The. Lower Steenbras Dam provides water to the 150 M¢/day .Steenbras Water
Treatment Works which is the main supply to some of the higher lying suburbs of
Cape Town. This dam is drawn down preferentially during summer to. a level of
‘about 342 m (about 60% FSC), the minimum level required to operate the turbine
which supplies power to the Steenbras Water Treatment Works (SWTW) and. still
supply the peak summer demand of 180 Mé/day. If the level drops to 30% FSC then

the supply from the SWTW drops to 130 Mé/day. Releases into Lower Steénbras
Dam are made from the Upper Dam during the later summer months, if required.

The combined yield of the Upper and Lower Steenbras Dams from their catchment
area is-about 40 million m*annum, and about 62,5 million m*annum in¢luding the
Palmiet transfers. The Steenbras Water Treatment Works treats about 30 million

m/annum from the Lower Steenbras Dam and the Faure Water Treatment Works
about 32,5 million ‘m*annum from Upper Steenbras Dam, but the Jatter also treats:
water from the Theewaterskloof and Kleinplaas Dams:.
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H.2.2 Wemmershoek Dam (Annexure A Figure A3)
H.2.2.1Inflows

Wemmershoek Dam impounds the Wemmershoek River.
H.2.2.2Consumers

*  City of Cape Town: Wemmershoek Dam supplies the City of Cape Town's
270 Mf/day Water Treatment Works at the dam with about 54 million m®a of
which 38 million m¥a is supplied to Cape town via the City's Wemmershoek
Pipelines. '

= Paarl and Wellington: About 18 million m%a of the water treated at the
Wemmershoek Water Treatment Works is supplied via the offtake pipeline from
the Wemmershoek Pipeline to. Paar] and Wellington (Drakenstein Municipality).

* Compensation: A small volume is abstracted from the potable water
Wemmershoek Pipeline as compensation to downstream farmers
(3 million m®%a).

H.2.3 Voélviei Dam (Annexure A Figure Ad)
H.2.3.1Inflows:

The Voélvlei Dam is an off channel dam supplied during the winter months (April to
September) by diversions from the Klein Berg River into the Klein Berg Canal. and
from both the Twenty Four Rivers and the Leeu River into the Twenty Four Rivers
Canal. During the summer months, releases are made from Voélviei Dam to supply
consumers along the Lower Berg River, however during winter these consumers
mainly abstract water from the unregulated flow in the Berg River.

At the start of the winter the quality of the water from the Klein Berg River is poor and
may contribute to the algal blooms in Voélvlei Dam. The reasons for these algal
blooms are being investigated, as is the. proposal that the early winter flows should
not be diverted into Voélvlei Dam.

H.2:3.2Consumars

Voélvlei supplies some consumers directty from the dam while others are supplied
via releases made into the Berg River. The Misverstand Dam, located downstream
of Voélvlei Dam, helgs to regulate abstractions from the Berg River.

Direct Supply: The following consumers are supplie_d'from Voélvlei Dam:.

* West Coast District Municipality (currently 5 milion m%a via Swartland Water
Treatment Works) o

= City of Cape Town (allocation of 70,4 million m%a.-via their own Water Treatment
Works. Historically CCT supplied. 4 million m¥a of their allocation fo the Armscor
site at Krantzkop, though this is not operationat at present.}

Supply via Berg River: The following consumers abstract releases made into the
Berg River:

= West Coast District Municipality (currently about 14 million m%a via abstractions
at Misverstand Dam to the Withoogte Water Treatment Woiks)

* lLower Berg River lIrrigators (currently 18,1 million m®a via releases from
Misverstand Dam)
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= Berg River Estuary. In future additional environmental releases .may be required
to meet the reserve requirements of the Berg River Estuary.

The infet works of the Withoogte Water Treatment Works have been modified to
eliminate cavitation of the pumps when Misverstand Dam is below FSL. Misverstand
can now be maintained at about 300 mm- below FSL and farmers downsiream of
Misverstand now receive releases rather than uncontrolled. spills. The releases from
Misverstand will need to be measured to differentiate between the supply to irrigation
and to the environment. Plans aré in pldce to construct a low flow gauging weir
below the Dam and to improve the outlet works.

Supply to Irrigators from Twenty Four Rivers Canal: The 24 Rivers Canal also
supplies approximately 20 million m¥a to irrigators. -

H.2.4 Theewaterskioof and Kleinplaas Dams (Annexure A Figures 5 and 6)
H.2.4.1Inflows

The Theewaterskloof Dam impounds water from the Riviersonderend River while the
much smaller Kieinplaas Dam helps balance releasés from the tunnel and divers
waters from the Jonkershoek River to the City of Cape Town. During the winter
months (Aprit to September) water from the Banhoek and Wolwekloof Rivers, which
are tributaries of the Berg River, is diverted down vertical shafts into the
Riviersonderend Berg River Tunnel from where it can flow undef gravity to either the
Theewaterskloof Dam or the Kleinplaas Dam,

H.2.4.2Consumers

The Theewaterskloof Dam supplies consumers in its own catchment as well as
consumers in the catchments of the Berg and Eerste Rivers and the City of Cape
Town..

Own Catchment: The following consumers are currently supplied from the
Theewaterskloof Dam:

= Direct abstractors. Vyeboom Irrigation Board (currently 13,2 million m*a), other:
smaller irrigators who pump directly from the dam (currently 1,5 million m%a is
measured though considerably more water could be supplied) and sports clubs,
Irrigation Boards should ensure that all pumps have mieters that are calibrated
every 5 years.

* Riviersonderend Irrigation Board (currently” 30,8 million m*a) and the Ruénsveld
East and West stockwatering and urban water supply schemes of Overberg
water are supplied by relegses into the river downstream of the dam.

Berg River: The following cohsumers are currently supplied af the Berg River
siphon.

= Berg River Irrigators (currently 48,6 million m*annum via Summer releases into
the river to augment the natural flow in the. river of about 16,5 million m*/a at the
Berg River Dam site)

* The City of Cape Town (via a pipeline to the Wemmershoek Water Treatment
Works) (varies from 0 to 23 miliion m®/a) _ _

= Dewdale trout farm (via releases into the river at the Berg River Siphon)

The releases at the Berg River siphon are adjusted in respornise to the demands of

irrigators so” as to maintain a minimum summer flow of about 0,5 m¥s at
‘Sonquasdrift.
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H.2.5

‘In future, the Berg River Dam will inundate Dewdale Trout Farm and the Berg River

Irrigators will be supplied by releases from the Berg River Dam {Annexure A Figure
AB).

The Banhoek Irrigation Board pumps water from the tunnel at the Banhoek shaft
{currently 1,8 million m/a).

Eerste River: In the Eerste River, Kleinplaas Dam is used to supply:

» City of Cape Town (via the Stellenboschberg. Tunnel and the pipeline to the
500. Méfday Faure and 400 Mé/day Blackheath Water Treatment Works)
{currently 118 million m>/a)

» Helderberg Irrigation Board (curreritiy 7,8 million m*/a)

= Stellenbosch lrrigation Board (currenitly 8,7 million m*a)

= Riparian farmers around Stellenbosch and the Lower Eerste River Irrigation
Board and a fish farm (via releases into.the river) (2,8 million m"‘la)

» Stellenbosch Municipality via the Municipality's Paradyskioof Water Treatment
Works sefved from the outlet of Stellenboschberg Tunnel and via their diversion
from upstream of Kieinplaas Dam and their [das Valley Dams (3 million m®/a)

The Kleinplaas Dam receives unregulated inflow from the Eerste River. This water is
used hefore the water is abstracted from the Riviersonderend Berg River Tunnel
from Theewaterskloof Dam. However, if this unregulated inflow is insufficient to
meet the demand and the water level drops to 0.8'm below the full supply level (FSL)
of Kleinplaas Dam then releases -are automatically made from the tunnel by three
needle valves. If the water level drops 1o 6m below FSL.sediment will be withdrawn
into the Stellenbaschberg Tunnel and ‘may affect the City of Cape Town's water
treatment works at Blackheath and Faure. |n-winter, as the dam is not filled to. its
FSL small floods in the Eerste River can be impounded.

When the releases from the Riviersonderend Berg River Tunnel into Kleinplaas Dam-
are smaller than the inflows at the Banhoek and Wolwekloof inlet shafts some of this
water flows into the Theewaterskioof Dam.

Proposed Berg Water Project {Comprising the Dam at Skuifraam and the Berg
River Supplement Scheme at Bien Donne) (Annexure A Figure A6)

H.2.5.1inflow

The proposed Berg River Dam will impound runoff from the Upper Berg River as well
as water abstracted and pumped by the Berg River Supplement Scheme &t Bien
Donne. At Wolwekloof, upstream of the Berg: River Dam, wintet flows (April to
September) will normally be diverted into the Riviersonderend Berg River Tunnel
before reaching the Dam.

H.2.5.2Cansumers

The System Usage of water from the Berg River Dam will require that spillagé be
minimised by pumping from the Dam into the Riviersonderend Berg River Tunnel
system via the Dasbos Branch Tunnel. Pumping will take place in accordance with
the needs of the integrated system. so-as to minimise splllages and in accordance
with the more detaited operating considerations described in H:2.5.3 below.

The proposed Berg Water Project will supply:

« Upper Berg River Irrigators using the multilevel release structure and the
-Supplement Scheme pipeline 1o ensure that the flow in the river below the dam is
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reduced as far as possible to comply with the Environmental Instream Flow
Requirements. The volumé released during summer will replace the curient
releases at the Berg River siphon (currently 48,6 miilion rnaia) and will include an

.allowance of about 16.5 miillion m° for the naturai flow in the river that would

otherwise be impounded by the dam. To minimize wastage, DWAF monitors the
summer flows in the river and adjusts releases to limit the streamflow past
Sonquasdrift {the last point-on the river that will nermally be supplied by the Berg
River Dam) to 0.5 m%s. This baseflow is a provisional volume for the
environment, priorto the Berg River Reserve being finalized and is not lost to the
system ‘as West Coast District Municipality can abstract the water, if desired,

when it reaches Misverstand Dam, with the batance being available for irrigators

ANNEXURE H

or the environmental requirements of the estuary.. The multilevel outlet should be
used to make the releases to ensure that the temperature and oxygen levels of
the released water match that of the inflow, which means that these properties
need to be monitored at the multilevel intake points.

The Instream Flow Requirements (IFRs): The IFRs immediately downstieam
of the Berg River Dam and at the Suppiement Site. have been defined and. are
provided in Tables H3 and H4 below. The releases from the dam wili comprise
low flow releases: (from the proposed multi-level release structure) ds well as
freshet and flood releases (of approximately 65 m*s and 160 m*/s respectively -
though flood releases will vary annuaily and releases of up to 200m%s are-
feasible), -, the farmer from the proposed multi-level release structure, and the
latter from thlS structure and the gate with invert located 15 m below full supply:
level. The releases for the environmental low flows should not be constant but
should vary like the natural fiows to accommodate ecosystems requiring different
durations of inundation.

Table H3: Recommended Environmental Flow Releases from the Berg
River Dam (Damage Control Scenario)

AVERAGE YEAR DRAUGHT YEAR
MONTH LOW FLOW HIGH FLOW LOW FLOW HIGH.FLOW
) Cm¥s | MIx 108 W5 ‘m*x10¢ | Days m¥s mEx 106 | mifs ‘mtx Days
) 108
Octobar 08 AL 0.5 1,34 048 0,07 1
November 0,5 1,30 45 05 1 0,3 0,78
December 04 107 45 0.5 1 016 0,43
January 0.3 080 016 | 043 0,3 0,03 1
February 03 0,73 0,16 0,39
March 0,3 0,80 0,16 043
Aprit 05 4,30 50 0.8 5 0,30 0,78
May 1,0 258 0.50- 134
June 16 4,15 308 45 7 0.80 207 15 30 7
July 1,6 428 65,00 9.8 7 0,80 214
August 16 429 ' 10 2,68
September 12 31t 1.0 2,59
TOTAL 26,66 1 184 15,48 310
42,8% 108 md 18.5 x 10°m?

Nate I The floods indicated for June and July above would have instantaneous floed peaks of 65 m™/s-and 160 m'/s

respectively.

The baseflow requirements at the Berg River Supplement Site ensure that water
is only transferred to the dam if the required baseflow is supplied on averdge
downstream of the sité,

Table H4 : Recommended Average Baseflow Requirements in m%s at the
Berg River Supplement Site (Modified Drought Scenario)

Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep

1,54 0.61 0.46 0.46 0.46 0.46 100 2.00 2.86 2.86 2.86 2.86

City of Cape Town: The. City of Cape Town will continue to withdraw water from
Theewaterskloof Dam, via the Theewaterskloof Tunnel system, at the
Stellenboschberg Tunnel Outlet and possibly in the future also at the Dasbos
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Tunnet Outlet, if a hew water treatment works is constructed in this vicinity. It is
currently envisaged that no water will be abstracted directly from the Berg River
Dam by the City.

H.2.5.3More Detailed Operating Considerations for Berg River Dam

(a) Introduction

The operation of the Berg River Dam is complicated by the need to ensure that there
is- sufficient water in storage at the end of July to make an environmental flood
release from its high level gate, whose invert level is situated 15m below the FSL.
This increased storage level in the Berg River Dam increases: the likelihood of
spillage in September and October, towards ‘the end of the wet winter period,
However, the ievel of the gate has been selected to reduce the prabability of
unnecessary spillage and the need to keep additional water in the dam may be
advantageous if the Franschhoekberg tunnel closes. This section presents an
operating rule for the Rerg River Dam which was devised for a transfer capacity of
2 m’/s from the Berg River Dam to the Theewaterskloof Dam. It was subsequently
decided to provide pumps with an initial capacity of 3 m%s with provision for
increasing this to 6 m%s. The operation described below is for pumping capacity of
2.ri¥/s, but will be similar for the transfer capacity of 3 msfs or even 6:m/s, however
the increased transfer capacity will help to reduce the probability of spillage.

(b)  Berg River Dam

The Berg River.Dam is linked to the Theewaterskloof Dam via the Riviersonderend —
Berg River tunnel system. Water can be transferred between the two dams in either
direction. The Theewaterskioof Dam is the farger storage unit and has a storage-
volume of almost three times its natural MAR. A substantial proportion of the
Theewaterskloof storage serves to supply the demands on the system during serious
droughts when the other dams are heavily drawn down. During the wet winter
months there will usually be a net transfer of water from the Berg River Dam into the.
tunnel system (from whence the water can either be supplied to the City's WTWs at
Faure/Blackheath or saved in Theewaterskloof Dam. Otherwise the Berg River Dam
would tend to spill towards the end of the wet season. However, there is als¢ a
requirement to maintain water levels in the Berg River Dam sufficiently high in the
early to mid-winter months to facilitate the release of a substantial environmental
flood by the end of August each year through an upper outlet. An operating rule has
been devised to facilitate this process. This dictates that.the volumes stored in each
dam in a particular month should be related. The volumes can be adjusted by
transferring water between the two dams, or by changing the relative volumes
abstracted by the City from the two dams. Once the environmental flood has been
released water would then be pumped from the Berg River Dam to the tunnel to
create maore storage space in the Berg River Dam to catch the late winter inflows:

(c)  BergRiver Supplement Scheme

‘The Berg River Supplement Scheme comprises a low wair on the Berg River to
enable water to be diverted into.an excavated balancing basin, the pump station and
a defivery pipeline that discharges into the Berg River Dam. The water can then be
pumped from the dam by the Berg River Dam Pump Station into the Riviersonderend
Berg River Tunnel system at the Dasbos Tunnel entrance. The length df the Berg
River Supplement Scheme pipeline is 8,7 km and the maximum pumping head at
design flow is 130 m. The capacity of the system, 4 m%s, provides an incrementai
firm yield of 25 million m*annum, however, up to. 50 million m*%annum could be
delivered into the Berg River Dam.

The Berg River Supplement. Scheme (Berg River Supplement Scheme Weir and

Pumping Station) will operate-in the winter months from May to October and wil
pump water into the Berg River Dam whenever there is suffisient flow in the river in
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excess of the Reserve requirements {see Table H4), unless the Berg River Dam.is
likely to spilt.

(dy  Quitlet Sizes

According to Table H3 the maximum flood release would be a flood with a peak of
160 m¥/s in July, whose magnitude is exceeded annually for 50% of the years of
record (median value). A workshop was held in December 2001 to debate the need
for such a high peak flow. It was concluded that a high flood: peak of 160m®s was
acceptable on average but that provision should be made in the design of the outlets
for even higher releases because it was undesirable to release the same sized flood
year after year. The design of the outlets should cater for some variability. it was
also decided that it would be acceptable to defer the major release to the end of
August, if necessary.

As currently designed the .dam will have a multilevel outlet controlied by a sleeve
valve with a capacity of 65 m®/s at FSL of RL250 as well as a high'level gate with the
gate sill at RL235, 15 metres below FSL. The high level gate will be a submerged
sluice gate about 5 metres high. The two outlets when operated in conjunction. must
release 200 m’fs when the water level is 5 metres above the gate sill (RL240).
When the water is at FSL, the two outlets must be capable of releasing 300 m%/s.
Although environmentat flood releases of this magnitude are unlikely to be required,
the opportunity exists to release floods in excess of 200 m%s if future rronitoring of
thé ecosystem downstream of the dam indicates that this is required.

Water could be transferred from Theewaterskloof Dam into the Berg River Dam
during dry years but fransfer would have to commence sufficiently early in winter
because of the limited release capacity. The ‘capacity of the release valve at the
Berg River Siphon is 6.6m®s and it may be possible to also make releases using the
pipework from the Dasbos tunnel to the Berg River Dam.

To facilitate the use of the high level gate with its sill at RL 235 (16 m below FSL) it
will be necessary to ensure sufficiently high water levels in the Berg River Dam in
July and August.

(e) Operating Periods

Preliminary rules for operating the. Berg River Dam and the Theewaterskloof Dam
are described using a number of different zones that are illustrated in Figures H1 and
‘H2. These zones control the transfer between the two dams through the following
periods;

e The summer drawdown period (October-to April);

° The early and mid winter period — preparing for the environmental flood
releases from the Berg River Dam (May to July), and

) The late winter period — minimising the spillage over the Berg River Dam
{August and September).

(H) Probability of Making IFR Release/Spilling

The following-are illustrated in Figures H1 and H2 assuming that the demands of the
Berg River Irrigators during the summer are provided by the Berg River Dam and
that the balance is transferred into Theewaterskioof Dam

*  The three green lines in Figure H1 show the reservoir storage trajectories i the
Berg River-Dam that would be followed during lowish inflow periods, (hamely a
median inflow year, a 1 in-4 drought year and a 1 in 10 drought year), in order.
for the reservoir water level to rise to RL 240 m (storage capacity 78 million m®)
by the end of July. Atthat level the high level gate; with its invert levei at
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(9)

RL 235, could make an environmental flood release of up to 160 mis (see
Table H3).

Similarly, the blue lines in Figures H1 .and H2 show the storage trajectories. in
the Berg River and Theewaterskloof Dams that would be followed in high inflow
years (for probabilities of spilling of 1 in 2 years, 1in 4 years and 1 in 10 years),
in order for the dam to just fill by the end of November. These trajectories
assume that no transfers are made between the Berg River Dam and the
Theewaterskloof Dam until after the major environmental release in August,
when 2 m°/s was assummed to be abstracted from the Berg River Dam to.reduce
the risk of spillage. _

The red lines in Figure H1, show the reservoir storage in the Berg River Dam
for 2 1 in 10 year drought inflow and releases fram Theewaterskioof into the
Berg River Dam of 6,6 m*/s and of 18 m%s. The 6,6 m*¥s inflow corresponds to
the maximum release that the Riviersondererid Berg River Tunnel at the Berg
River siphon that can be made with the existing valves. The 18 m¥s is merely
llustrative, 18 ms being less than the approximate capacity of the
Franschhoekberg section of the tunnel (34 m3l.s_),

Operating Rutes

The integrated operation of the Berg River and Theewaterskloof Dams is also
illustrated on Figure H1 and H2 and is described below.

ANNEXURE H

During the summier drawdown peried both the proposed Berg River Dam and
‘the Theewaterskloof Dam are drawn down but sufficient water should be left
in the Berg River Dam at the end of March so that median inflows will reach
the required levels-at the end of July without any supplementary releases
from the Theewaterskloof Dam. The high level gate would require that the
storage be above 41,1 million m* (RL230,1) at the end of March (see
Figure H1) so'that on average natural inflows alone can increase the storage
to 78 million m® at the end of July enabling environmental flood releases to be
made in August. If the storage of the dams in the Western Cape Systefn is
relatively full at the end of March then niore than 41 million m® may be stored
in the Berg River Dam if this is necessary to equalize the risk of spillage
amongst the dams in the system. On the other hand, if the Western Cape
System is drawn down then the need to provide a minimum storage of 41
million m* in the Berg River Dam may increase the risk of that dam spilling
relative 1o the other dams in the system.

In the-early and mid wiriter period the volumes stored in the Berg River Dam'
and the Theewaterskloof Dam are-kept within the green zones in Figures H1
and H2 unless the winter is unusually dry or wet. If natural inflows cause the
storage in the Berg River Dam to rise above the green zone then water can
be transferred to the Theewaterskloof Dam should there be spare capacity in
its green zone ar provisions can be made to make the flood release before
August. Conversely, if the storage in the Berg River Dam falls below. the
green zone then water in the green zone of Theewaterskloof Dam miust be
released into the Berg River Dam at the Berg River Siphon. In addition, the
inlet shaft at Wolwekloof could be closed to increase the inflow into the Berg
River Dam, though this method is less controlled than releasing water at the
siphon, For a high level gate whose sill is at RL235, 15m below FSL (Figure.
H1} the green zone indicates a less than 1in 4 chance of spilling.

After the [FR flood has been released and until the end of November, water
will be transferred from the proposed Berg River Dam to the Theewaterskloof
Dam to try to minimise the chance of spills at the Berg River Dam. At this
stage the inlet shaft at Wolwekloof should be open to reduce the inflow into
the Berg River Dain.
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Figure H2: Theewaterskioof Dam

o The release of the major environmental flood should be timed to coincide with a
natural event, such as a flood in the adjacent Franschhoek River or in the
upstream system, but should not coincide with a release from Wemmershoek
Dam, which could result in flooding. This will require monitoring of upstream
flows or rainfall. A rapid increase of water levels in the dam itself could
possibly also provide a suitable trigger. The exact rule for timing the flood
release (and whether additional weirs / instrumentation are required) must still
be determined. A suitable flood warning system will have to be put in place to
warn the public of the impending flood release. For interest, the flows for the
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12 km stretch till the confluence with the Franschhoek River are presented in
Table H5.

Table H5 : Flood Release Chiaracteristics

Release Magnitude

Main Channel

Sacondary Channal

Flow Depth (m}

Velodty (ms)

Flow Depth ()

Yelodity {mifs

160n3fs

1.51001,7

161 1.8

0,65

0.8

308m¥s

261028

16102

unknown

Unknown

ANNEXURE H

A smaller flood release with a peak of 65 m*/s is required in-June. Water levels
will not normally be sufficient to utilise the upper cutlet for this and this is why
the 65 m’s lower outlet has been provided. The release should also be
triggered by an upstream flood event. Because of concerns about water quality
and temperature, the bottom outlet is linked to a multi-level drawoff
arrangement. The selection of the most appropriate drawoff will require the
manitoring of water quality and temperature at differerit depths in the dam.

The srhaller envirorimental releases, which take place throughout the year, will
also be routed through the bottom outlet using the multi-level drawoffs. It
should be noted that although Table H3 gives average daily flows for such
releases for .each month it is not desirable to release a constant fiow
throughout the month. Some variation, replicating natural conditions, must be
introduced.

In drought years, it is not necessary to release the spacified environmental
ftoods in June and July / August. It is thus necessary to establish when one is
in a drought situation. This will probably be done by monitoring dam inflows
over an extended period (say the previous 6 months) and by assessing
whether the environment is robust enough to survive a period of drought. I this
long-term inflow falls below a certain limit then the drought IFR regime will
apply. Based on the analysis of historical flows at the dam site, the drought
IFR regime would apply forabout 8 years out of 61 years,
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ADDENDUM TO RAW WATER SUPPLY AGREEMENT

made and entered into between:

THE DEPARTMENT OF WATER AFFAIRS AND FORESTRY
(“DWAF")

and

THE CITY OF CAPE TOWN
(‘the City" or “CCT")

1.1

1.2

1.3

1.3.1

1.3.2

1.3.3

RECORDAL.
DWAF and the City concluded a Raw Water Supply Agreement on 23 April 2003 ("the;

Agreement") for the supply of raw water by DWAF to the City from the Berg Water
Project ("BWP"), to augment the water supplies of the Western Cape Water System.

The Agreement makes provision for the payment of the. Berg Water Capital Charge
(*BWGCC"), which is calculated on water sold to the City from Govemment Water
Schemes within the Western Cape Water System.. In particular, the Agreemenit makes.
provision for the: BWCC to be re-negotiated in certain circumstances as set out in 9.2 of
Anriexure F.

The parties wish to review the BWCC for a number of reasons inter alfa the following:

the City's water demand from Government Water Schemes within the Western Cape
Walter System over the past 4 (four) year period has deviated substantially from that
ervisaged in 2003;

the base data has changed in that the anticipated construction costs in respect of the

BWP have been significantly lower than that originally budgeted for; and

the actual interest rates prevailing over the past 4 (four) year period have been
significantly lower than the projected interest rates of 13,5% (thirteén comma five
percent) originally provided for in the tariff model.




1.4  The parties have agreed to review the BWCG and to record such amendments to the
Agreement as set out in this Addendum.

2. AMENDMENTS TO THE AGREEMENT AND ANNEXURES

e T E——rrr—_

Annexure F

21 Clause 2.2 of Annexure F is hereby deleted in its entirety and replaced with the
following:

“2.2 With effect from 1 April 2009, the BWCC shall be calculated on water sold to CCT
from both Government Water Schermes (GWS) within the Western Cape Water System
(WCMS) and the CCT's own sources, which are collectively referred to as Total CCT
demand {with WDM) in the table under 7.3 below."

2.2 Clause 55 of Annexure F is hereby deleted in its entirety and replaced with the-
following: '

“5,5 Based on the above BWCC profile there will be two periods whete a constant
capital charge in real terms will apply.

In calculating the constant real capital charge, it is assumed thai the BWCGC will be
increased apnually by CPIX, i.e. the BWCG will remain constant in real terms. The
constant real capital charge is calculated as a single BWCC that will equate the
cumulative present value (PV) of project payments to the cumulative present value of
income based on the Total CCT Demand for a specific pericd. The present values are
stated in June 2003 terms,

Z PV income =BWCC *.X Water Volume = X PV Payments

In the case of the BWCC, the Water Volume is defined as the Total CCT Demand,
comprising the sum of the volumes of water sold to CCT from both Governiment Water
Schemes _(GWS') within the Western Cape Water System (WCWS) and CCT's Own
‘Sources.”

2.3  The Table contained under clause 7.3 of Annexure F is hereby deleted in its entirety and
‘replaced with the following:
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da

24

25

210.80

Jun-04 321.30 105,80 214,50 3.60
Jup-05 32173 108.80 220,93 210.90 10,03
Jun-08 334.28 106.80 22744 210,90 16.58
Jun-07° 240.97 106.80 234.17 210,90 23.27
Jun-08 347.79 106.80 240.39 210,90 30.09
Jun-09 354.74 106,80 247.04 210.80- 37.04
Jun-10 351.84 106.00 255.04 210.80 44,14
Jun«11 369.07 105.80 262.27 210.90 5137
Jun-12 37645 106.80 * 36065 210.80 58,75
Jun-13 383.98 106.80 27718 210,90 66.28
Jun-14 391.68 108.80 284.85 210.90 73.96
Jun-18 398,50 106.80 292,00 210,90 81.00
Jun-16 407.48 106.80 262,00, 210.90 81,60
Jun-17 415,64 108.50 282,00 210.90 81.00
Jun-18 433,95 108,80 292,00 210.90 8100
Jun-19 432.43 106.50 202:00 210.90 81.00
Jun-20 441,08 106.80 252,00 210,80 81.00
Jun-21 449.90 106.80 202.00 210.90 81,00
Jun-22 458,80 106.80 292.00 210,80 81,00
Jun-23 468.07 106.80 292.00 21080 B1.00
Jun-24 A77.43 106,80 292,00 210,80 81.00
Jun-25 486,98 106.80 282.00 210.90 B%.00
Jun-26 496,72 108,80 262,00 210.90 81.00
Jun-27 506,66 106.80 292,00 210,80 81.00

Note: * Furlher WDM and/or supply augmeniztion required once the full incremental yield of the BWP has been used.

Clause 7.4 of Annexure F is deleted in its enfirety and replaced with the following:

7.4  The constant capital charge in real terms approach is applied and the water volume
on which this- calculation Is based is the Total CCT Demand as set out in the Table
under 7.3 ahove.”

Appendix F1

“The Table appearing under Note 1 dealing with “Demand curve used for calculation” which is
used in the example to calculate the BWCC, will be deleted in its entirety and replaced with

the following:
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GENERAL

Save as set out above, the remainder of the Agreement and ihe Annexures thersifo, remain
unaltered and of full force and effect.
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THE PARTIES HEREUNDER WARRANT THEIR AUTHORITY TO S0 SIGN

THUS DONE AND SIGNED ALM&AQON THET) | DAY OF U /{ Cy/& 20% 7

WITNESSES:

NAME; KfstD KRA
| CAPACITY: (Ht7” 2r B

7 v WS FETen
(LT Ao

THUS DONE AND SIGNED AT Cnfe lesens  ON THE ¥ DAY OF_Novemar= 2008

WITNESS

THE CITY OF CAPE TOWN
NAME: Buciwmzs Nt MMeonscasn

CAPACITY: E;Lsz.c._r:.;mwm R S
Loy
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