53 Natural Environment

§83.1 Flora

_ | b paral i weacr o) 0 moaion

‘w0 | | component ] SRCE: | .DCD | D } SCD | SRCE| MDC | MID | MCD

a VEGETATION 5,12 3 1 3 3 2 1 3
DATA

- The Study Area is predominantly bushveld with the following bushveld trees: Acacia

galpinii, Acacia erioloba, Acacia nigrescens, Combretun ' imbrebe, Spirostachys
africana, Scherocerya caffra, Lannea discolor end Ficus natalensis. The other types
of vegetation which are present in this region are Turf Thoraveld {which is also present
on the castern side of the Study Area on the north western banks of the Elands River),
Kalahari Thornveld and Sandy Grassveld, Turf Thomveld is a naturally open thornveld,

which tends to thicken as a result of poor grazing practices.

IMPACT
The impact on the flora will be smali as the proposed pipelines are along roads and
other pipeline reserves where possible and this has already been disturbed from its
original state.

- The impact on the flora will be morc significant for the proposed water treatment
works, reservoirs, clevated tanks and pump stations but these impacts will be localised
within the construction area.

MITIGATION MEASURE

- Construction aclivities and disturbance should be limited to a minimum area of
disturbance.

- After the pipelines have been laid the areas must be revegetated with grass, especially
where there are slopes.

- Fill material or topsoil for rehabilitation purposes should be taken from areas which
have an appropriate seed bank to help with the revegetation process

IMPACT AFTER MITIGATION
- Slight to no impact as the area is alrcady disturbed and after mitigation the area should
practically be the same as before pipeline construction. The same cannot be said for the
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other structures but the impact is not seen as severe,

—

NO COMPO SRCE !SD scp "SRCE .| MDC | MID M
B AQUATIC FLORA 3 2 0 3 Not applicable
DATA

Aquatic flora will be present o a lesser or greater extent in all the dams

IMPACT

Aquatic flora should not be affected by the proposed developments,

o

COMPONENT:
C INVASIVE AQUATIC 3 3 0 3 Not applicable
PLANTS
DATA

There are Potamogeton and Cladophora in some of the existing canals as a result of the

nulrient enrichment of the water. These plants and other smaller unicellular algae cause
problems at the purification works.

IMPACT

The proposed development options will not be impacted upon by the invasive aguatic
plants in the canals.

DATA

The presence of alien plant species has a number of serious ecological implications for
both indigenous vegetation and the production potential of the land. The banks of
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other structures but the impact is not seen as severe,

DATA | pACT MITIGATION
wo | componsnr | SRCE | peo | oo | soo. | srce | mpc | MiD | McD
B | AQUATIC FLORA 3 2 0 3 Notzpplicable |
DATA

- Aquatic flora will be present to a lesser or greater extent in all the dams

IMPACT
- Aquatic flora should not be affected by the proposed developments.

" DATA- | IMPACE. - - MITIGATION

no || componEnT SRCE | DCD | ISD | SCD | SRCE |- MDC' |  MD | MCD
C INVASTVE AQUATIC 3 3 0 3 Not applicable

PLANTS
DATA

- There are Potamogeton and Cladophora in some of the existing canals as a result of the
nutrient enrichment of the water. These plants and other smaller unicellular algae cause
problems at the purification works.

IMPACT
- The proposed development options will not be impacted upon by the invasive aguatic
plants in the canals.

Y DATA 1 {MPACI‘ Ml‘l‘lGAT{ON PRI

NO COMPONENT |} SRCE | DCD. | 15D '} SCD | SRCE | MDC | MID | MCD.

D | INVASIVE TERREST. 35 t 2 2 3 2 0 2
PLANTS

DATA

- The presence of alien plant species has a number of serious ecological implications for
both indigenous vegetation and the production potential of the tand. The banks of
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rivers are the habitats which are most affected by the presence of alien plant species.
The most significant of these alien plant specics are; Syringa, the grey poplar (Populus
canescens) and the giant reed (drundo donax). In ptaces where the Syringa is present,
it becomes the dominant canopy tree and is a serious threat to indigenous rivering
vegetation and the associated fauna. The grey poplar occurs in dense thickets, which
suppress indigenous vegetation, as well as blocking and narrowing river courses. The
giant reed, invades water courses and tends 1o go largely unnoliced at the expense of
the indigenous riparian vegetation,
- Few invasive terrestrial plants have been identified along the pipeline route.

- In roadside and veld habitats the following are potential invaders: Sweet prickly pear
{Opentia ficus-indica), syringa (Melia azedarach), as well as lantana (Lantana camara),

" queen of the night (Cereus peruvianus), Jacaranda (Jacaranda mimosifolia) and sisal
(Aqave sisalana).

IMPACT

- Construction activities coutd cause disturbance of the area, which could result in the
infestation of invasives which could be transported to the area ina number of ways.

MITIGATION MEASURE

- Limited, well demarcated pipeline corridors and construction sites should be
identified. Disturbed areas should be appropriately vegetated before aliens can become
established and an ongoing programme should be implemented if aliens are identified.

- Fill material or topsoil for rehabilitation purposes should be taken from areas which
have an appr()priate seed bank and are free of aliens.

IMPACT AFTER MITIGATION

- The appropriate mitigation measures should minimise the impact of disturbance by
construction. _ A

- Seeds of invasive weeds that could be brought in with fill material coutd remain
dormant in the soil for long periods. An ongoing weeding programme of the
contaminated areas should be implemented to prevent aliens becoming established.
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e T

FURTHER WORK - Follow an approved eradication programme for floral 9 2
invasives.
. Suitable landscaping specifications to be enforced.
ADVANTAGES Not applicable 3

5.3.2 Fauna

b o | | memen
‘No | . ‘compongnr  j SRCE.] .DCD "} ISD | SCD .j SRCE. | MDC. | MDD, | MCD

a MAMMALS 5 2 1 3 3 2 0 2

DA" '\A
- See the table below for the breakdown of total number of species and red data species
present within the Elands River region.

Mammal species present within the Elands River area

Region Total no of | Total noof red | Vulnerable | Rare | Indeterminate
species data specles

Elands River 63 14 4 8 2

Bloed, Olifants and Moses River 57 5 3 2 -

IMPACT

- No severe impact on mammals is expected as the area is alre'ady almost developed.

A temporary impact could be poaching and disturbance associated with construction
activities, although it is doubtful whether it will be serious as the area is already heavily
utilised.

MITIGATION MEASURE

- Construction workers should be educated as regards environmental issues.
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P o T R = B R R I B} == Zim T ———m- o= ERCS .*.:..—._-_-—. s 777;;:*er
FLORA SRCE IMPpP
FURTHER WORK - Follow an approved eradication programme for floral 9 2
invasives.
- Suitable landscaping specifications ta be enforced,
ADYANTAGES Not applicable 3 -
5.3.2 Fauna
_DATA IMPACT MITIGATION -
NO COMPONENT SRCE |- DCD | iD | 'sco | sRceE | MpC | mip | McD
a MAMMALS 5 2 1 3 3 2 0 2
DATA

present within the Elands River region.

L ‘Mammal species present within the Elands River area

Scc the table below for the breakdown of total number of specics and red data species

Region Totalnoof | Totalnoofred| Vulmerable | Rare | Indcterminate
species dafa species

Elands River 63 14 4 8 2

Blocd, Olifants and Moses River 57 5 3 2 .

IMPACT

No severe impact on mammals is expecled as the area is already almost developed.

A temporary impact could be poaching and disturbance associated with construction
activilies, although il is doubtful whether it will be scrious as the area is already heavily

wtilised.

MITIGATION MEASURE
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IMPACT A¥TER MITIGATION

The impact after mitigation will probably be stight to none as the impact before
mitigation is also seen as slight.

| . pATA | MPACT | - MIGATION. B
w0 | coMPONENT - || SRCE | DCD | ISD |'SCD | SRCE | MDC | MD | MCD
b BIRDS 5 2 1 2 3 3 0 2

DATA

- A large variety of bird species are found near the Elands River (250 - 300 species).
There are less than 5 red data species present in all the regions, with the cxception of
the Upper Olifants River, where there are less than 10 red data specics present.

IMPACT

The impact is relatively low as other similar habitats exist for birds in the area. A

temporary impact is envisaged for birds having nesting sites within the construction
arca.

MITIGATION MEASURE
- No practical mitigation measures exist to minimise noise pollution and human
activities associated with construction activities.

- Limit disturbance of area as far as possible.

IMPACT AFTER MITIGATION .
- Once construction is completed and the road reserve rehabilitated the loss of habital

should be alleviated,

DATA
There are no endangered reptile and amphibian species within the Elands River

region.
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IMPACT AFTER MITIGATION

- The impact alter mitigation will probably be slight to none as the impact before
mitigation is also secn as slight.

DATA meACT | MITIGATION.
NO compoxnr | SRCE | DCD | 15D | SCD | SRCE [ MDC | MiD | MCD
b BIRDS s 2 1 2 3 3 0 2

DATA

- A large varicty of bird species are found ncar the Elands River (250 - 300 specics).
There are less than 5 red data specics present in all the regions, with the exception of
the Upper Olifants River, where there are less than 10 red data specics present.

IMPACT

- The impact is relatively low as other similar habitats exist for birds in the arca. A

temporary impact is envisaged for birds having nesting sites within the construction
area.

MITIGATION MEASURE

- No practical mitigation measures exist to minimise noise pollution and human
activitics associated with construction activities.
- Limit disturbance of area as far as possible.

IMPACT AFTER MITIGATION

- Once construction is completed and the road reserve rehabilitated the loss of habital

should be alleviated.
 DATA’ |\ ™MPACT | . MITIGATION
wo | -~ componenr . | SRCE | DCD | ISD | SCD | SRCE Mpc | MDD | MCD
e REPTILES & i 2 } 3 3 2 0 2
AMPHIBIANS
DATA
- There are no endangered reptile and amphibian species within the Elands River
region.
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IMPACT

- A temporary impact could be poaching of torloises and snakes and disturbance
associated with construction activities, although it is doubtful whether it will be
scrious as the area is reasonably developed.

MITIGATION MEASURE
- Construction workers should be educated as regards environmental issues.

IMPACT AFTER MITIGATION
- The impact after mitigation will probably be stight to none as the impact before
mitigation is also seen as slight.

N0 | componeNT . | (SRCE. | DCD | ISD | SCD -] " SRCE | MDC.| MID | MCD

d FISH 5 2 1 1 Not applicable
DATA

- No specific data have been found for the Project Area. Some of the species found in
this region include: Tilapia rendalli, Tilapia sparmanii, Clarias gariepinus, Labeo
cylindricus and Barbus trimaculatus.

IMPACT . ‘

- The abstraction of water from the dams will probably not influence fish in the dams and
downstream in the rivers even if species of conservation importance do occur,

- The construction of the pipelines, reservoirs, elevated tanks and pump stations will
have no impact on fish,

N0 | i COMPONENT.

¢ TERRESTRIAL INVERT 3 1 1 2 Not applicable
DATA

- No data have been collected for terrestrial inveriebrates but the project will not impact
' on invertebrates and this is not seen as an important component.
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IMPACT

- A temporary impact could be poaching of tortoises and snakes and disturbance
associated with construction activities, although it is doubtful whether it will be
serious as the area is reasonably developed.

MITIGATION MEASURE

- Construction workers should be educated as regards cavironmental issucs.

IMPACT AFTER MITIGATION

- The impact after mitigation will probably be slight to none as the impact before
mitigation is also seen as slight.

PATA |  mwpact | Mmication o

NO COMPONENT SRCE pCh 1S - SCD SRCE | MBC . MID MCD

d FISN 5 2 i 1 Not applicable

DATA
- No specific data have been found for the Project Arca. Some of the species found in

this region include: Tilapia rendalli, Tilapia sparmanii, Clarias gariepinus, Labeo
cylindricus and Barbus trimaculatus.

IMPACT
- The abstraction of water from the dams will probably not influence fish in the dams and
downstream in the rivers even if species of conservation importance do occur.

- The construction of the pipelines, reservoirs, elevated tanks and pump stations will
have no impact on fish.

UDATA | mPACT | MITIGATION
¢ | TERRESTRIALINVERT 3 1 1 2 Not apglicable

DATA
- No data have been callected for terrestrial investebrates but the project will not impact
on invericbrates and this is not scen as an important component.
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IMPACT
- It is envisaged that cven if terrestrial invertebrates of conservation importance do

occur, the impacts associated with the pipeline construction are unlikely to be
significant,

f | AQUATIC INVERT COMMUNITY 3 2 1 2 Not applicable
DATA

- No surveys have been undertaken for this study for aquatic invertebrates within the
different rivers.

IMPACT

- It is envisaged that even if aquatic invertebrates of importance do occur within the
river, the impacts associated with the abstraction of water from dams are unlikely to be
significant.

- There will be no impact on aquatic invertebrates due to the construction activities.

g | EXOTIC TERRESTRIAL 3 2 | 2 3 | 2 0 2
DATA
- No data are available, but the project will have a negligible impact on exotic terrestrial
animals.
IMPACT

- During the duration of pipeline construction, there may be a danger to goats and catile
while the trenches are open. This is not seen as a major impact as not many slray
animals are expected.

MITIGATION MEASURE
- Large areas of open trenches should not be left unattended or unfenced.

- The area around open trenches should be fenced off if practical and/or filled up as soon
as possible.
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IMPACT
- It is envisaged that cven if terrestrial invertebrates of conscrvation importance do
occur, the impacts associated with the pipeline constraction are unlikely lo be

significant.
. _DATA . IMPACT. ‘MITIGATION
0 COMPONENT -~ .+ - SRCE DCD {1 ISD -8CD | SRCE-] MDC | M | MCD
f | AQUATIC INVERT COMMUNITY 3 2 1 2 Not applicable
DATA
- No surveys have been undertaken for this study for aquatic invertebrates within the
different rivers.
IMPACT
- [t is envisaged that even if aquatic invertebrates of importance do oocur within the
river, the impacts associated with the abstraction of water from dams are unlikely to be
significant.
- ‘There will be no impact on aquatic invertebrates due to the construction activitics.
o DAtA | mpaCT | MmIGATION
o | componenr - SRCE | DCD: | ISD [ SCD ‘[ SRCE | MDC.| MD | MCD
g | EXOTIC TERRESTRIAL 3 2 1 2 3 2 0 2
DATA
- No data arc available, but the project will have a negligible impact on cxotic terrestrial
animals.
IMPACT

- During the duration of pipeline construction, there may be a danger to goats and cattle
while the trenches are open. This is not scen as a major impact as not many stray
animals are expected.

MITIGATION MEASURE
- Large areas of open trenches should not be left unattended or unfenced.

- The area around open trenches should be fenced off if practical and/or filled up as soon
as possible.
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IMPACT AFTER MITIGATION

- The impact afler mitigation will be low as the impact before mitigation is not deemed
significant,

_DATA .| meAcT | MIIGATION -
o il o pep | isp | scp | skek | Mpc | MID' | MCD
NO | COMPONENT o fj SRCE | Lo | et e e

b | EXOTIC AQUATIC 3 2 0 2 Not applicable

DATA

- No data are available on exotic fish species or any other exotic aquatics. It is expected
that exotic fish species do occur in some of the dams and probably also in the rivers.
The project will however not have an impact on the exotic aguatic organisms.

IMPACT

- The abstraction of water from dams is unlikely to have an impact on exotic aquatic
species.

- The construction activities are unlikely to have an impact on exotic aquatics,

FURTHER WORK Not applicable 3 2
ADVANTAGES Not applicable 3

5.3.3 Habitat

ol parA | eweacto |
o |  coweonmr | SRGE| DD | WD | s
a CURRENT DISTURBANCE : '
BADLY DISTURBED 3 3 1 3 3 3 1 2
DATA
- Some of the proposed pipeline routes are within a badly disturbed area, ie. in an

¢xisting road or pipeline reserve.
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IMPACT AFTER MITIGATION

- The impact after mitigation will be low as the impact before mitigation is not deemed

significant,
DATA IMPACT MITIGATION -
: pcD | iSD | SCo || SRCE | MbC | MiD | MCD
NO | - COMPONENT SRCE ' : '
h EXOTIC AQUATIC 3 2 0 l 2 Not applicable N

DATA

- No data arc available on exotic fish specics or any other exotic aquatics. 1t is expected
that exotic fish species do occur in some of the dams and probably also in the rivers.
The project will however not have an impact on the exotic aquatic organisns.

IMPACT

- The abstraction of water from dams is unlikely to have an impact on exolic aquatic
specics.

- The construction activities are unlikely to have an impact on exotic aquatics.

FAUNA = . R | skeE | me
FURTHER WORK | Not applicable 3 2
ADVANTAGES Not applicable 3

5.3.3 Habitat

DATA - | IMMpraCT ' MITIGATION
NG COMPONENT srce | peo | 1sp | sco | sree | moc | mip | McD
a CURRENT DISTURBANCE :
BADLY DISTURBED 3 3 1 3 3 3 q 2
DATA

- Some of the proposed pipeline routes are within a badly disturbed area, iec. in an
existing road or pipcline reserve.
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IMPACT
- The pipelines will represent a temporary disturbance of the road or pipeline reserves
which should revegetate and hardly leave any scar.

MITIGATION MEASURE
- Appropriate rehabilitation procedures should be followed.

IMPACT AFTER MITIGATION
- Hardly any impact will be noticeable after rehabilitation except for manholes along the
pipeline route.

b CURRENT DISTURBANCE :
DISTURBED 3 3 2 2 3 2 1 2
DATA
- All the sivers within the Project Area are regulated by dams and weirs and as such are
disturbed systems.
IMPACT

- Dams will probably not have much less water as most of the water extracted from the
_ dams will be from the incremental increase of return flows from the catchment to the
system. If there is less water in the dam overflow from the dam will be less frequent.
The proposed project would probably not disturb the rivers downstream of the dams

any further.

MITIGATION MEASURE
- If a situation should develop where overflow is less frequent, appropriate water
reteases for the downstream environment may be a solution.

IMPACT AFTER MITIGATION |
The impact after mitigation will be decreased, but the confidence level is low,
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IMPACT
- The pipclines will represent a temporary disturbance of the road or pipeline rescrves
which should revegetate and hardly leave any scar.

MITIGATION MEASURE
- Appropriale rehabilitation procedures should be followed.

IMPACT AFTER MITIGATION
. 1ardly any impact will be noticeable aiter rchabilitation except for manholes along the
pipeline route.

| " DATA .| IMPACT _ MITIGATION
o | component | SRCE.| DCD { 15D | SCD | SRCE | MDC | MID | MCD
b CURRENT DISTURBANCE :
DISTURBED 3 3 2 2 3 2 1 2
DATA

- All the rivers within the Projcct Area are regulated by dams and weirs and as such are
disturbed systems.

IMPACT

- Dams will probably not have much less water as most of the water extracted from the
dams will be from the incremental increase of return flows from the catchment to the
system. If there is less water in the dam overflow from the dam will be less freguent.
The proposed project would probably not disturb the rivers dowastream of the dams
any further.

MITIGATION MEASURE
If a situation should develop where overflow is less [frequent, appropriate waler
rcleases for the downstream environment may be a solution.

IMPACT AFTER MITIGATION
- The impact after mitigation will be decreased, but the confidence level is low.
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- cowonmr - | SKCE

oz -

¢ | CURRENT DISTURBANCE :
HARDLY ANY
DISTURBANCE Not applicable

- cowonnr,

d | CONSERVATION STATUS
OF RIVER 4 2 1 2 Not applicable

DATA

- Changes are apparent, such as locally severe pollution, dominant alien species, major
water regulations etc. in most of the Project Area. More specific data are not available
at present and very little can be said about the conservation status of the specific rivers

IMPACT

- The impact of the pipelines and other surface structures on the rivers will be negligible

as the construction activitics and structures will not constitute a permanent disturbance
to the river.

- The dams will probably not have much less water, as most of the water extracted from

the dam will be from the incremental increase of return flows from the catchment to the
system.

MITIGATION MEASURE

- if a situation should develop where overflow is less frequent appropriate water releases
for the dowanstream environment may be a solution. This could however impact on the
availability of water for the other downstream users.

IMPACT AFTER MITIGATION

- . The impact afier mitigation wilt be decreased, but the confidence level is low.
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‘oATA . | aeacr | MITIGATION "
o COMPONENT . || SRCE | DCD | 15D |. SCD "SRCE 1. MDC MID MCD
c CURRENT DISTURBANCE:
HARDLY ANY
DISTURBANCE Not ap-plicEEr!c
.- bata | neacr | 7 wmoamion
0 " COMPONENT . . SRCE DCD:| iSD SCD | SRCE | ‘MDC | MID | "MCD
d | CONSERVATION STATUS
OF RIVER 4 2 1 2 Not applicable
DATA

- Changes are apparent, such as locally severe pollution, dominant alien specics, major
water regulations etc. in most of the Project Area, More specific data are not available
at present and very little can be said about the conservation status of the specific rivers

IMPACT

- The impact of the pipelines and other surface structures on the rivers will be negligible

as the construction activities and structures will not constitute a permanent disturbance
to the river.

- The dams will probably not have much less water, as most of the water extracted from

the dam will be from the incremenial increase of return flows from the catchment to the
system.

MITIGATION MEASURE

- If a situation should develop where overflow is less frequent appropriate water relcases
' for the downstream environment may be a solution, This could however impact on the
availability of water for the other downstream users.

IMPACT AFTER MITIGATION

- The impact after mitigation will be decreased, but the confidence level is low,
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| seee |

Define a suitable operating rule for dams laking into account the

FURTHER WORK receeation and tourism activitics as well as the downstream ° 2
ecological requirenients.
ADVANTAGES The river strefches downstream of dams may improve ecologically 3 3
if the instream flow requirements are met.
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HABITAT SRCE | IMP
Define a suitable operating rule for dams taking into account the
FURTIIER WORK recreation and tourisen activities as well as the downstream ? 2
ecalogical requirements.
ADVANTAGES The river stretches downstream of dams may improve ecologically 3 3
if the instrearn Nlow cequirements are mct.
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5.4 Socio-Economic/Political

5.4.1 Recreation

| o I

RECREATION 8 2 1 2 3 3 0 2

DATA
- Vaalkop Dam is used for recreation.

IMPACT

- If water levels in dams should drop, it may affect recreation. Most dams have varying
water levels and the impact should be negligible.

- The pipelines and other surface structures will have no impact on recreation.

MITIGATION MEASURE

- Operating rules for dams should be such that the recreational activities around the dam
will not be negatively influenced by the drawdown of the dam.

IMPACT AFTER MITIGATION

- The impact after mitigation measures should not be more than it is at the present
drawdown rate. The confidence level is not high.

FURTHER Define a suitablk operating role for the dam taking into account 9 2
WORK the recreation and tourism activities as well as the downstream
ccological requirements.

ADVANTAGES Improved management potential for dams, g 2

54.2 Land Use

(Grazing, Agronomy, Mining, Industrial, Tourism, Rural, Forestry, Conservation/Wilderness
elc)
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5.4 Socio-Economic/Political

5.4.1 Recrcation

2 ‘ DA ™ MITIGATION
NO | . COMPONENT DATA - "AC?. -

“sree | vep | iso | osep  srce | mpe | mip | mcp

L RECREATION 8 2 1 2 3 3 o 2

DATA

Vaalkop Dam is used for recreation.

IMPACT

If water levels in dams should drop, it may affcct recrcation. Most dams have varying
water levels and the impact should be negligible.

The pipelines and other surface structurcs will have no impact on recreation,

MITIGATION MEASURE

Operating rules for dams should be such that the recreational activities around the dam
will not be negatively influenced by the drawdown of the dam.

IMPACT AFTER MITIGATION

The impact afler mitigation measures should not be more than it is at the present
drawdown rate. The confidence level is not high.

RECREATION - B 1 SRCE | 'mvp
FURTHER Define a suitable eperating rule for the dam taking into account 9 2
WORK the reereation and tourism activitics as wetl as the downstream

coological requircments.

ADVANTAGES Improved management poteatial for dams. 9 2

5.4.2 Land Use

(Grazing, Agronomy, Mining, Industrial, Tourism, Rural, Forestry, Conservation/Wilderness
efc)
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Bl couponeyr | S8 | pep | | scp fshom |
a | TYPE: AGRICULTURE 1,2 1 2 2 3 2 ] 2

DATA

- Parts of the pipelines may cross small arcas of agricultural land.

IMPACT

- Some agricultural land will be lost if pipelines pass through it. Non-permanent crops
can still be cultivated within the pipeline servitudes.

MITIGATION MEASURE

- The pipelines should be aligned so that they cross as small as possible areas of
cultivated land. The area should be appropriately rehabilitated after construction.

- Appropriate compensation should be made to the land owners for the loss of crop
and/or lands. This compensation should probably take the form of financial
compensation.

IMPACT AFTER MITIGATION

The impact after mitigation is small, as cultivation can continue as long as it is not
permanent Crops.

b TYPE : RURAL 1,2 2 i 2 Not applicable

DATA

- Parts of the pipelines and the reservoirs, elevated tanks and pump stations will be
situated close to existing rural development.

IMPACT

- The construction sites will have to be acquired and some land loss will occur.

- During construction there will be an impact on the local residents of the rural areas.
These impacts will be of a temporary nature and include noise and dust pollution and
the safety of the local residents.

- A danger of physical injury exists for people and animals during construction,
especially where housing is close to the construction activities.
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| DATA IMPACT . MITIGATION "
L a | TYPE: AGRICULTURE 1,2 1 2 2 3 2 1 2

DATA

- Patts of the pipelines may cross small arcas of agricultural land.

IMPACT

- Some agricultural land will be lost if pipelines pass through it. Non-permancnt crops

can still be cultivated within the pipeline servitudes.

MITIGATION MEASURE
The pipelines should be aligned so that they cross as small as possible arcas of

cultivated land. The arca should be apprapriately rehabilitated after construction,

Appropriate compensation should be made 1o the fand owners for the loss of crop

andfor lands. This compensation should probably take the form of financial

compensation.

IMPACT AFTER MITIGATION

The impact after mitigation is small, as cultivation can continue as long as it is not

permanent crops.

| ol pata o} eacr T MITIGATION
NO. COMPOﬂENT " SRCE'| BCD ISD SCh - | SRCE | MDC [+ MID . | MCD
b TYPE : RURAL 1,2 2 1 2 Not applicable
DATA

Parts of the pipelines and the reservoirs, elevated tanks and pump stations will be

situated close to existing rural development.
IMPACT

The constsuction sites will have to be acquired and some land loss will occur.

During, construction there will be an impact on the local residents of the rural areas.

‘These impacts will be of a temporary nature and include noise and dust poliution and
the safety of the local residents.

A danger of physical injury exisis for pcople and animals during construction,

especially where housing is close to the conslruction activitics.
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MITIGATION MEASURE

Appropriate compensation should be made to the land owners for the loss of land. This
compensation should probably take the form of financial compensation.

The construction activities should be such as to minimize disturbances to the local
communilies.

Proper supervision on the construction sile, especially during excavations, is essential
in safeguarding people and animals as the trenches may sometimes be as deep as 2,5m.

If any blasting is needed, careful planning is essential, and even more so where work is
done close 1o housing or grazing areas.

IMPACT AFTER MITIGATION

The impacts should be small after mitigation but the confidence degree is low.

7

C TYPE : MINING AND 1,2 2 1 2 . Not applicable
INDUSTRIAL .

DATA

There are timited industrial activities within the Project Area.

IMPACT
The proposed extension of Magalies Water will not influence the industrial activities in
the Project Area.
FURTHER - Work out suitable compensation measures with the 3 2
WORK affected parties for the land and/or agricultural loss.

. Identify appropriate measutes for minimizing
impacts on the local communities.

ADVANTAGES Not applicable
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MITIGATION MEASURE
Appropriate compensation should be made to the land owners for the loss of land. This
compensation should probably take the form of financial compensation.
The conslruction aclivitics should be such as to minimize disturbances to the local

communitics.

Proper supervision on the construction site, especially during excavations, is ¢sscntial
in safcguarding people and animals as (he trenches may sometimes be as deep as 2,5m.

If any blasting is needed, carcful planning is essential, and even more so where work is
done closc to housing or grazing arcas.

IMPACT AFTER MITIGATION

The impacts should be small after mitigation but the confidence degree is low.

B o -pata | aweacr - MITIGATION -
C TYPE : MINING AND 1,2 2 1 2 Not applicable
INDUSTRIAL

DATA

There are limited industrial activities within the Project Area,

IMPACT

The proposed extension of Magalies Water wili not influence the industrial activities in
the Project Area.

LAND USE | sree | e
FURTHER - Work out suitable compensation measures with the 3 2
WORK affected partics for the land and/or agricultural loss.

- Identify appropriate measures for minimizing
impacts on the local communitics.
ADVANTAGES Not applicable 3 -
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§4.3 Cultura¥Historical

_ (Archacology, national monuments, historical areas, areas of special significance, etc)

N0 | compongntf: SRCE | T

a TYPE: ALL 13 3 2 1 31 2 1 1

DATA
Archaeological research consisting of surveys and extensive excavations of Stone Age
and Iron Age sites as well as of the recording of rock art sites has been conducted in
the Magaliesberg Valley and in the Central Bankeveld during the past three decades.
This region, which ecologically speaking, is situated between the Highveld in the south
and the Bushveld in the riorth, has a rich archaeologicat heritage comprised of remains
dating from both the prehistoric and the colonial periods of South Africa. These
archacologicai and historical remains include: _

24 Stone Age sites which may be associated with the San people and which date
back thousands of years;

P Iron Age sites occupied by Bantu Groups during the past two millennia; and

x Remains dating from the previous century when the first Colonists settied in
various places to the north and the west of the Magahesberg

- The Project Area is part of the spheres of mﬂuence of Iron Age and historical
Batswana and Ndebele clans who occupied these areas for the last half a millenniam.

- " In order to comply with legislation knowledge is required of the presence and of the
significance of any archaeological or historical remains which may occur in these
development areas and if such remains could be affected, damaged or dcslroyed by the
proposed development activities.

- In order to comply with legislation knowledge is required of the presence and of the
significance of any archaeological or historical remains which may occur in these
development areas and if such remains could be affected, damaged or destroyed by the
proposed development activities.

IMPACT
- From this study on the basis of the available data it cannol be stated whether or not the
proposed development will have a negative impact on any cultural resources.
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5.4.3 Cultural/Historical

(Archacology, national monuments, historical areas, areas of special significance, etc)

U DATA . |- mMpACT | o MITIGATION -
wo | componenr | S%ce | o] 5o | sco | seee | mMoc | Mm | McD
a TYPE : ALL 13 3 2 ] LB 2 1 1

DATA

- Archacalogical research consisting of surveys and extensive excavations of Stone Age
and Tron Age siles as well as of the recording of rock art sites has been conducted in
the Magaliesberg Valley and in the Central Bankeveld during the past thrce decades.
‘This region, which ecologically speaking, is situated between the Highveld in the south
and the Bushveld in the north, has a rich archacological heritage comprised of remains
dating from both the prehistoric and the colonial periods of South Africa. These
archacological and historical remains include:

x Stone Age sites which may be associated with the San people and which date
back thousands of years;

P Iron Age sites occupied by Bantu Groups during the past two millennia; and

D Remains dating from the previous century when the first Colonists scitled in
various places to the north and the west of the Magaliesberg.

- The Project Area is part of the spheres of influence of Iron Age and historical
Batswana and Ndebete clans who occupied these areas for the last half a millenniam.

- In order lo comply with legislation knowledge is required of the presence and of the
significance of any archacological or hislorical remains which may occur in these
development arcas and if such remains could be affected, damaged or destroyed by the
proposed development activities.

- In order to comply with legislation knowledge is required of the presence and of the
significance of any archaeological or historical remains which may occur in these
development arcas and if such remains could be affected, damaged or destroyed by the
proposcd development activities,

IMPACT
- From this study on the basis of the available data it cannot be stated whether or not the
proposed development will have a negalive impact on any cullural resources.
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MITIGATION MEASURE

- Mitigation may be necessary and measures will be determined by archacological and
historical experts,

IMPACT AFTER MITIGATION

- If mitigation measures are satisfactory the impact afler mitigation is low. The
confidence level is not high,

FURTHER Befote any construction activities can commence a Phase 1 13 2
WORK archaeological survey of the proposed development areas should be

commissioned in order to establish the nature, the extent and the

significance of any archacological or historical remains in these

areas,
ADVANTAGES Not applicable 3 -

544 Infrastructure

(Roads, Railways, Power lines, Telephone lines, pipelines, dams, canals, etc)

'NO | - 'cOMPONENT ‘|l ~SRCE

a TYPE : ROADS 3 2 2 2 3 2 1 2

DATA

- Some entrance roads may be temporarily closed as the trenches are dug and the
pipeline instalied.

- Where the proposed pipelines are within a road reserve there will be temporary
disruptions to the road users.

IMPACT :
- Access to secondary roads may be temporarily disrupted.
- Traffic will probably be inconvenienced during some stages in the construction of the
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MITIGATION MEASURE

- Miligation may be necessary and measures will be determined by archaeological and
historical experts.

IMPACT AFTER MITIGATION

- If mitigation measores are satisfactory the impact afler mitigation is low. The
confidence level is not high.

CULTURAL/HISTORICAL SRCE | IMP-
FURTHER Before any construction aclivitics can cemmence a Phase 1 13
WORK archacological survey of the proposed development arcas should be
commissioned in order to cstablish the nature, the extent and the
significance of any archacological or historical remains in these
arcas,
ADYANTAGES Not applicable 3
5.4.4 Infrastructure
{Roads, Railways, Power lines, Telephone lines, pipelines, dams, canals, etc)
_pArA_ | aMpAcE - f - MITIGATION
NO ‘ COM.PGNEN'I:.- |~ SRCE DCD | 18D SCD ‘|| - SRCE MDC | MDD "MlC'D'-‘
a TYPE : ROADS 3 2 2 2 3 2 1 2
DATA

- Some entrance roads may be temporarily closed as the trenches are dug and the
pipeline installed.

- Where the proposed pipelines are within a road reserve there will be temporary
distuptions to the road users.

IMPACT

- Access to secondary roads may be temporarily disrupted.

- Traffic will probably be inconvenienced during some stages in the construction of the
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pipelines if the road is blocked for whatever reason, This is a temporary impact,

- The construction activities may also result in the premature degradation of the existing
road surface due to the increase in heavy vehicle traftic,

- Fences may be temporartily broken during construciion and local residents should be
aware of this in good time, in order to remove any live stock and children in those
particular areas.

- It was assumed that the proposed pipelines will cross roads in certain instances.
Temporary traffic deviations will be necessary and will cause traffic hazards. The road
surface will have to be retarred as soon as possible afler the pipes have been kaid.

MITIGATION MEASURE :

- Warning of the day on which the entrance roads will be blocked should be given to
affected parties. Work should be expedited. Any broken fences should be replaced as
soon as possible,

- No mitigation is possible for inconveniences caused to other road users.

- Degradation of the existing road should be avoided where possible, and mended where
necessary.

IMPACT AFTER MITIGATION
- {nconveniences should be minimised.
- The road should be in an acceptable condition after construction.

b TYPE : POWER& 3 2 2 2 3 2 0 2
TELEPHONE LINES '

DATA
- Power, telephone and railway lines are within the proposed area of development and
need to be considered during the final placing of the proposed developments.

IMPACT
- Disturbance of any existing infrastructure will have a temporary disruptive impact.

MITIGATION MEASURE
- Work at the construction sites should be expedited.
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pipctines if the road is blocked for whatever reason. This is a temporary impact.

- FThe construction activities may also result in the premature degradation of the existing
road surface due to the increase in heavy vehicle traflic.

- ‘ences may be temporarily broken during construction and local residents should be
aware of this in good time, in order to remove any live stock and children in those
particular areas.

- It was assumed that the proposed pipelines will cross roads in certain instances.
Temporary traffic deviations will be necessary and will cause traffic hazards. The road
surface will have to be retarred as soon as possible after the pipes have been laid.

MITIGATION MEASURE

- Warning of the day on which the entrance roads will be blocked should be given to
affected parties. Work should be cxpedited. Any broken fences should be replaced as
soon as possible,

- No mitigation is possible for inconveniences caused to other road users.

- Degradation of the existing road should be avoided where possible, and mended where
necessary,

IMPACT AFTER MITIGATION
- Inconveniences should be minimised.
- The road should be in an acceptable condition after construction.

1 patat | meacT | 0 MITIGATION
N0’ | compongnT | (SRCE | DCD | 1sp | 'ScD | SRCE | MDC | MD | MCD
b | TYPE:POWER& 3 2 2 2 3 2 0 2
TELEPHONE LINES

DATA

- Power, telephone and railway lines are within the proposed area of development and
need to be considered during the final placing of the proposed developments.

IMPACT

- Disturbance of any existing infrastructure will have a temporary disruptive impact.

MITIGATION MEASURE
- Work at the construction sites should be expedited.
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IMPACT AFTER MITIGATION

- The appropriate mitigation measures should minimise the impact of disturbance during
and after construction,

SRCE mp

FURTHER - Determine the exact route of the pipelines and location of 3 2
WORK other surface structures in relation to existing infrastructure
- Specify suitable measutes to inform the users of secondary

roads timeously of the possibility of blocked access roads 3 3

and broken fences.

ADVANTAGES | Not applicable 3 .

5.4.5 Population

NO | ' COMPONENT

POPULATION 2 2 2 1 3 1 1 2

DATA

- A comprehensive study on demographic and socio-economic conditions in the Master
Plan Study Area was conducted during Phase 1 of the JICA Study, With regard to the
three feasibility Project Areas, the Study concluded that there will be no future growth
in population. It is foreseen that the natural growth of population in the areas will be
offset by migration of an approximately equal number of people to urban areas.

IMPACT

- The construction activities will cause some disturbance and inconvenience to the
people. . ,

- Construction activities will cause a temporary influx of people which could lead to an
artificial economic boom for the area. The influx of people could also lead to poaching
and litlering. These impacts could also include increased pressure on local resources
for food and for accommodation and on community life. This impact is temporary and
may not present a large impact,

- There will be some employment opportunities for local people.

- Apari from the visual impacts of construction work, there will also be a considerable
level of noise, dust, vibrations and increased traffic, This could have an adverse effect
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IMPACT AFTER MITIGATION

The appropriate mitigation measures should minimise the impact of disturbance during
and after construction.

INFRASTRUCTURE R o SRCE | ‘IMP

FURTHER - Determine the exact route of the pipelines and location of 3 P
WORK other surface structures in relation to existing infrastructure

- Specify suitable measures lo inform the users of secondary
roads timeously of the possibility of blocked access roads 3 3
and broken fences.

ADVANTAGES | Notapplicable 3 -
5.4.5 Population
_DATA - | mPACT | . MITIGAFION -
POPULATION 2 2 2 1 3 1 1 2
DATA

A comprehensive study on demographic and socio-cconomic conditions in the Master
Plan Study Area was conducied during Phase 1 of the JICA Study. With regard to the
three feasibility Project Areas, the Study concluded that there will be no future growth
in population. It is foreseen that the natural growth of population in the arcas will be
offset by migration of an approximately equal number of people to urban arcas.

IMPACT

The construction activities will cause some disturbance and inconvenience to the
people.

Construction activitics will cause a temporary influx of people which could lead to an
artificial economic boom for the arca. The influx of people could also lead to poaching
and littering. These impacts could also include increased pressure on local resources
for food and for accommodation and on community life. This impact is temporary and
may not present a large impact.

There will be somc employment opportunities for local people.

Apart from the visual impacts of construction work, there will also be a considerable
level of noise, dust, vibrations and increased teaffic. This could have an adverse effect
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on the inhabitants of the arca close to the construction activitics, as well as on the
aesthetics of the area. These effects are temporary., '

MITIGATION MEASURE

. The pipelinc route should be aligned so as to minimisc disturbances to the local
population.

- Appropriate information and educational aspects regarding cnvironmental issues should
be conveyed to the workforce.

- Negotiations between the local population and the construction team should be
appropriately and timeously organised.

IMPACT AFTER MITIGATION
- The social structure of the surrounding population is unlikely to be severely disrupted.

FURTHER - The specific people along the pipeline routes and other 3 2

WORK surface structures that will be impacted must be ideatified.

- The anticipated impact with reference to a temporary
economic boost to the local people should be addressed.

ADVANTAGES - The people in the Project Area will have a more assured 3 3
supply of water.
- Local people could get work during construction. 3 2

5.4.6 Interested and Affected Parties

s |

INTERESTED AND
AFFECTED PARTIES 2 1 2 1 3 I 1 1

DATA

- The current stakeholders in the Norih Mankwe area arc the Rustenburg District
Council, Magalies Water, Department of Water Affairs and Forestry and the local
authorities. No formal local authorities are yet in place.
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on the inhabitants of the arca close to the construction aclivitics, as well as on the

acsthetics of the arca. These effects are temporary,

MITIGATION MEASURE

- ‘The pipeline route should be aligned so as to minimise disturbances to the local

population.

- Appropriate information and educational aspects regarding environmental issucs should

be conveyed to the workforce.

- Negotiations between the local population and the construction team should be

appropriately and timeously organised.

IMPACT AFTER MITIGATION
- The social structure of the surrounding population is unlikely to be severely disrupted.

'POPULATION ‘SRCE | IMP
FURTHER - The specific people along the pipeling routes and other 3 2
WORK surface structures that will be impacted must be identified,

- The anticipated impact with reference to a lemporary
economic boost 1o the local people should be addressed.
ADVANTAGES - ‘The peaple in the Project Area will have a more assured 3 3
supply of waler.
- Local people could get work during construction. 3 2
5.4.6 Interested and Affected Parties
__DATA | - mvpacT MITIGATION
o " COMPONENT SRCE DCD iSD SCh SRCE | MDC MDD MCD
INTERESTED AND
AFFECTED PARTIES 2 i 2 1 3 1 t 1
DATA
- The current stakeholders in the North Mankwe area are the Rustenburg District
Council, Magalies Water, Department of Water Affairs and Forestry and the local
authoritics. No formal local authorities are yet in place.
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IMPACT

- The impacis of the project on the interested and affected parties are uncertain, however
by not involving the necessary people the project could be detrimentally influenced.

MITIGATION MEASURE
- Identify and involve the interested and affected partics.

IMPACT AFTER MITIGATION
- - The impact after mitigation should be negligible.

INTERESTED AND AFFECTED PARTIES - . 0} sRee” | IMP.
FURTHER The interested and affected parties must be involved in the 3 2
WORK project in a public participation programme,
ADVANTAGES More assured water supply to the Project Area. 3
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B.3  Minutes of Mecting
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STUDY ON TItE EXPANSION OF CAPACITY OF MAGALIES WATER
ENVIRONMENTAL STUDY

MINUTES OF THE SECOND ECO1.0GICAL TASK GROUP MEETING
MONDAY 20 OCTOBER 1997
AT 07:30 IN ROOM 344 RESIDENSIE BUILDING
185 SCHOEMAN STREET, P'RETORiA
l; WELCOME AND OPENING
The Chairman, Mr C Mannall, welcomed all the participants to the mecting.

2. ATTENDANCE AND APOLOGIES

Atiendance

S Kadowaki JICA Study Tcam, Team Leader

B Sawara JICA Study Team

C Mannall JICA Study Team

G V Munro Department of Water Affairs and Forestry: Environmental Studies
S C Vogel Department of Watcr Affairs and Forestry: Project Planning

J 1 de Vries North West Parks Board

J de Vries North West Parks Board

L Rossouw MetsiQual cc

Apologies

S Davis Department of Environment Affairs & Tourism: Mpumalanga
KR ILegge Department of Water Affairs and Forestry: Environmental Studies
D Swart Department of Environment Affairs & Tourism: North West

R Strydom Magalies Water

3. ACCEFTANCE OF MINUTES
The Minutes of the First Ecological Task Group Mceting were accepted.

4. ACCEPTANCE OF AGENDA
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S.A

5.2

The Agenda was accepted. One additional issue was aised, that of the conceins of North
West Park Board regarding development in Borakalato National Park.

FEEDBACK ON STUDY ACTIVITIES
Technical component

Initially in Phasc 1 of the JICA study a large arca was investigated at a Master Plan tovel
for watcr supply up to 2015, The villages in the Study Area were mostly unscrved and
relicd on poor qualily groundwater for potable water. Three arcas were identified as
priority arcas to supply surface water to. They were North Mankwe, Moretcle 2 and the
Klipvoor Water Supply Arcas. These priority arcas were investigated in Phase 2, the
feasibility phase, of the project. A pilot project was conducted in cach of the priority arcas
during the current study,

Three aliernative supply options were investigated for both Moretele 2 and Klipvoor Water
Supply Areas. The options were bricfly discusscd. The most viable option for Klipvoor
Water Supply Area is froma new Water Treatment Plant downstream of Klipveor Dam.
The best option for supplying water to the Moretele 2 Water Supply Arca was from the
Weltevreden Water Treatment Works at Mkombo Dam. Only onc option was viable to
supply water to the North Mankwe Water Supply Arca, that of supplying water to the arca
from Vaalkop Water Treatment Works at Vaatkop Dam.

Environmental component

A ROIP 2 feasibility study was completed for Klipvoor FS Area. This project arca was
found to include an environmentally sensitive arca, Borakalalo National Park, and more
detailed studies were required to determine the expected impacts.

The _Environmcn't'all Impact Assessment as described in the ROIP 1 Report was sufficient
for the expected impacts in the Moretele 2 and North Mankwe FSAreas and no further
work was done after the site investigations. More detailed project descriptions of these two
arcas were presented in short reports summarising the C)kpcctcd impacts from the proposed
development.

Comments from North West Parks Board

. The Parks Board do not object to the construction of an intake pump station at the
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existing weir downstream of Klipvoor Dam. However, they do object to any
further development within the Park Boundarics. They appreciate the need to
supply drinking watcr to the communitics in the arca, but proposc that the water
treatment works and regional reservoir be constructed outside the Park boundarics.
Ncgotiations are ongoing.

Mr Vogel explained that Klipvoor Dam is a water resource that has been reserved
for future use depending on cconomic development. Bt is expected that fusther
abstractions will be made from Klipvoor Dam in future. A pump station in the Patk
in the short term will probably serve its purpose. It is expected that further water

resource development will take place probably requiring infrastructure within the
Park in futurc.

. There arc land claims for arcas of the Borakalalo National Park. This may have

implications for the future development of the National Park as well as the

_ proposed water project. The three communities involved arc Bulifontein 2,
Kiipvoorstad and Jonathan. This issue is being investigated.

It was pointed out that possibly the proposed water supply scheme could alleviate

some of the problems with the communitics by ensuring a more assurcd drinking
water supply.

. Concern was cxpressed as to the draw down level of the dam during drought
conditions. During droughts some of the cxposed arcas around the dam become
muddy and can trap animals. There was an agreemcnt between the Depa.rlr'nent of
Water Affairs and Forestry and the former Bophuthatswana Government not to
release water for irrigation if there is 10% water in the dam. The operating rule of
the dam wil have to be evaluated for the futurc water resource management of the
system to ensure sufficient water is rcleased for most of the time for primary use.

Concern was also expressed regarding the danger posed by fences around the
proposcd infrastructure to the animals in the Park especially during game counting
drives.

6. REVIEW OF ENVIRONMENTAL REPORTS

The three Project Area reports were distributed to the ETG Members for comment.

Comment was received from Mpumalanga Department of Environment Affairs & Tourism.
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Their main comment was that an acceptable Environmental Management Plan for the
Construction and Operational Phascs should be produced, before any construction
COMMMICNCES.

Ms Munto, DWAF: Environmental Studics, raised the following issues:

. It was stated that the impact of the abstraction for drinking water on the river
downstream of the dam would be minimal. The motivation for this statement was
abscnt,

Motivation: .

The mean annual runoff in the catchment is 80,7 million m*. The full supply volume
of Klipvoor Dam is 43,8 million m®. The irrigation demand from the dam is 62
million m*per annum. The total drinking water demand can range from 1,3 to 3,4
miltion m*per annum depending on the level of service supplied. This drinking
water supply will be abstracted downstream of the dam and the pereentage is
relatively small compared to the irrigation demand.

. A commitment was required that the expected negative impacts should be
mitigated and during both the detailed design stage and construction due
cognisance of the need to minimise adverse impacts is required.

7. FURTHER ACTIONS

. A Project Steering Committee need to be formalised before the necessary funding
becomes available. Once funding is available it is forescen that the projects will
progress rapidly.

A meeting between all the stakeholders in the Borakalalo National Park will be
organised by Ms Munroe as soon as possible. Stake holders tnvolved include North
West Parks Board, North West Province Department of Environment Affairs and
Tourism, Department of Water Affairs and Forestry: Environmental Studies and
Project Planning. These stakeholders will also be part of the Project Steering
Committee. Issues to be addressed at this proposed meeting should include the fand
claims on the Park as well as future development in the Park, The issuc of land
claims should involve legal expertise.

. It was recommended by Mr Vogel that the environmental impact asscssment

reports be accepted as a basis to move forward.
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. The following recommendations were made in the reports and need to be addressed

before and during the detailed design phases of the project:

(Y]

e

8. CLOSURE

‘This investigation shoutd include meetings with local communities to
deterniine the preferences of the communitics to any options or altcrnative
developments, especially in the siting of the regional and service rescrvoirs.
The lack of sanitation facititics and the impact of increased water usage
needs to be investigated. _

Investigate the land claims issucs at Borakalao National Park.

Liaise with all the interested and affected partics.

A Phase 1 archacological survey of the proposcd pipeline routes and
especially the reservoir sites is recommended.

Compile an Environmental Management Plan for the construction phasc
and draw up appropriatc rehabilitation guidelines to mitigate the
disturbances and acsthetic impacls causcd by construction of the pipelines
and associated infrastructure.

Alert the contractor and labourcrs to the ccological and social impacls
associated with construction activitics.

The mecting was closed at 9:00 and the Chairman thanked cveryone for their attendance.
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ANNEX C

FINANCIAL AND ECONOMIC



FEASIBILITY STUDY FOR NORTH
MANKWE

ANNEX C : FINANCIAL AND ECONOMIC

C.1 Project Cost _ C-1
Table C.1-I : Construction Cost and Disbursement Schedute for Case A and B- C-1
Table C.1-2 : Disbursement and Project Cost for Case Aand B ---eeevrorommeeee C-2
Table C.1-3 : Annual Cperation and Maintenance Cost for Case Aand B ~—--— C-3
Fable C.1-4 : Different Local Structure Models --- snmmmemmmemmeaneea- C-4
Table C.1-5 : Costing for Alternative Structure Model / Option -----s--=-vaeeeee C-5
Table C.1-6 : Administration Cost for Retail Supply -~-----—---- e C-6
Table C.1-7 : Preliminary Tariff Setting for Case A and B --—-s-e-r-ssmemmeeemee- C-7
Table C.1-8 : Disbursement Schedule and Project Cost for Case C--———-——-—-- C-8
Table C.1-9: Project Cost and Allcation for Case C ' C-9
Table C.1-10 : Project Cost for Case A and B at 1997 Price - C-10
Table C.1-11 : Project Cost and Allocation for Case C at 1997 Price --------=--- -1

C.2 Cash Flow Analysis- e . : C-12
Table C.2-1 : Cash Flow Analysis for Bulk Supply (Case C) ---- C-12
Table C.2-2 : Cash Flow Analysis for Retail Supply (Case C-1) -—----remeaeea-C-14
Table C.2-3 : Cash Flow Analysis for Retail Supply (Case C-2) ~——---——--—-—C-18

C.3 Financial Analysis ‘ C-22
Table C.3-1: NPV and FIRR Analysis for Loan Portion (Case C-1) —-—---——C-22
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Table C.1-1 Constraction Costs and Disbursement Schedule for Casc A and B

C-1

North Mankwe (Unit: ,000Rand)

Total 1 2 3 4 5

_ ltem 1998 1999 2000 2001 2002
Casc A 45,443 - - 6,364 38,628 31,633
Rulk 3z21¢ . - 11,788 18,384 7.039

- Intake and Pump Station 151 - - 151 - .

- Raw Water Pipetine 292 - - 292 - -

- WTW and Pump Station 1,574 - - 187 7817 -

- Bulk Supply Pipelines 33,891 - . 10,167 16,946 6,778

- Regional Reservours 1,000 - - 300 500 200

- Pumip Stations 302 - - 9 151 60

Retail 8,233 - - 1.647 4,940 1,647

- Service Reservoir 1,285 . - 257 m 257

- Reticutation Pipelines 6,146 - - 1,349 4,048 1,349

- Standpipes 202 - - 40 121 40

Yard Connection ~ - -1 - . -

Case B 68,426 - - 19,127 36,569 12,701
Bulk 42,007 - - 13,843 20,718 7,447

- Intake and Pump Station 280 - - 280 - .

- Raw Water Pipclinc 292 - - 2921 . - -

- WTW and Pump Station 4,201 - - 2,10t | -:2,101 -

- Bulk Supply Pipelines 33,39 - -1 10,167 16946 - 6,718

- Regional Resenvoirs 2,784 - - 835 1,392 557

- Pump Stalions 559 - - 168] - 280 112

Retail 17,504 - - 350 10,502 3,501

- Service Reservoir 4,495 - - &899 2,697 839

- Reticulation Pipelines 12,867 - - 2,513 1,720 2,573

- Standpipes 142 - 28 851 - 28

Yard Connection 8,915 - - 1,783 5,349 1,783

Case BA 22983 - | 5692| 13246] 4045
Bulk 4.797 - -1 2055 2.334 108

- Intake and Pump Station 129 - - 129 - -

- Raw Water Pipeline . - - - . -

- WTW and Pump Station 2,627 - - 1,314 1,314 -

- Bulk Supply Pipelines - . - - - -

- Regional Reservoirs 1,784 . - 535 892 357

- Pump Stations 257 . A T 129 st

Retail : 9,271 - T 1.854 5,563 1.857

- Service Reservoir 3,210 - - 642 1,926 642

- Reticulation Pipelines 6,121 - - 1,224 3,673 1,224
- Standpipes (60) - - (12) (36) {12)

Yard Connection 8,915 - - 1,783 5,349 1,783
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Table C.1-2 : Disbursement and Project Cost for Case A and B : North Mankwe

{Unit: ,000Rand)

1 2 3 [l 3
_ e Tetal 1598 1559 2000 2001 07
Case A Total 110,922 728 | 2676] 29901 34,098} 21967
Rulk (THeect Comtriction Cost 32,210 . - 11,788 18,384 1039
(QPEG (x 15% 5,582 - . 1,768 2,758 1,056
(3)Bass Cost (112 42,792 - §3,556 0,14 8,691
{4)Engincering Fee Gx 10%] . 4299 1,070 1,070 1,070 1,070
(SMMiscellancous (Ix 2% 744 . m n - -
(6)institutional Support Gr 25%] 1,070 214 214 24 214 214
(7)Sub-Toral G EspE)| 48,883 204 16568 15212) 22425 9,378
{8)Physical Contingency M 15% 6,419 . . 2,033 317 1,214
{9)Price Escalation(10%572) | (7)+(8)x 24,423 24 348 s8] 11,879 6,467
(10)Sub-Total (B39} 30,842 2 248 2,742 15,050 1,681
Tolal (Tr16) 19,7126 28] 2004 229541 32475 11,059
VAT 142 11,162 3 281 323 5,246 2,388
Grand Total 90,888 268 | 2084| 261670 33,721 f 19,447
Retail (DDirect Consiruction Cost £.233 B 1,647 4,940 1647
(PEG (i 15% 1,235 . - 247 M1 247
(3)Base Cost (1)+(2) 9,468 . . 1,894 5,681 1894
(4)Engincering Fee G 10% 947 - 237 237 27 237
(S liscellaneous - . - . - -
" (6)Institutional Development (3x 25% 237 47 47 47 47 47
(7)Sub-TFotal GHENGHE)| 10,551 47 284 2,478 5,968 2,178
{8)Physical Contingency (3 15% 1,420 - - it 852 284
{9)Price Escalation(10%) | (73+(8)x 5,546 5 & 815 3,164 1,503
(10)Sub-Total (CIRt)] 6,966 s 60 1,099 4,016 1,747
Total (73 (10) 17,617 52 344 1,276 9,981 3,965
VAT 14%| 2,466 7 48 4591 4,397 535
Grand Fotal 20,684 59 3N 3738) 11718 4,520
r(.‘aseB Total ] 159,99¢ 429%  3412| 41,361  81,268] 33,028
Bulk {)Direct Construction Cost 42,007 - - 133 08 1,447
(2P&EG (x 15%| 6,301 - 2076 . 3.tog 3,17
(3)Basz Cost (342} 48,308 - -1 1sei9| 238 3,364
($)Engineering Fee Oxe 10 4,83t 1,208 1,208 1,208 1,208
(5)Misceltanecus (Ix 2% 4 . 420 420 - -
(6)1nstitutional Support (33 2.5% 1,208 242 242 242 24?2 42
{T)Sub-Total GrAR{SHE 55,187 242 18691 1,788 252141 10013
{B)Physical Contingency G 153%)] 7,216 Co- . 2,388 3,51 1,285
(%)Price Escalation{16%/3) | (T8 27,381 1! 393 6678 $3,388 6,897
(10)Sub-Total (33D 34,627 T - 90661 16962 8,182
Total (7rH(10) 89,314 2661 22621 2683550 42,237| 1819
VAT Mo 12,514 Y My 3601 5513 2,547
Grand Total 102,388 303| 2579| 30614| 48150 20742
|Retail {1)Direct ConstrucLion Cost 17,504 - . 1,501 10,502 . 3,%0i
QPG (I 15%) 2,626 . - 523 1,575 525
{3)Bass Cost (132} 20,130 . - 4026 ) 12,07% 4,026
{4)Engineering Fee 3y 10% 2013 503 503 503 503
{5)nvliscetlapeouy : - L. N e . s
{&)nstitutional Development (3)x 2.5% © 503 101 tot 101 1 100
(9)Sub-Total PRI 22,646 101 . 604 46301  12,682) . 4630
(8)Physical Contingency {3 15% 3,019 . - 8041 - 1,812 . 604
(9)Price Escalation(10%/2) | (7pH{8)x 11,791 10 121 1,732 672 3,195
(10)Sub-Total (819} 14,810 10 V) 2,336 8,538 sl
Tots (7310} ' 37,456 me 731 6966| 21,220 3419
VAT 149 5,244 s 102 975 2971 1,180
Grond Total 41,700 124 £33 7,941 24,190} 9409
Yard (1)Direct Construction Cost £,915 - 1,783 5,349 . 1,783
Connectlon  (2)Price Escafstion{10%'s) (x 4,161 - 590 2,482 1,039
Total (13H2) 13,076 - - 2313  73m] | 28n
VAT 14% 1,831 . . 132 1,096 402
Grand Total 14,507 - - 2,708 8918 3004
Case B-A [Bulk 11,499 I D 4,447 3,428 1,295
Retail 22,516 67 4N 4206 12,812 5,089
Yard Connection 14,907 - - 2705 3,928 3,213
Total 39,022 101 T36§ 11,359 27,169 9,658
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Table C.1-3 : Anmual Operation and Maintenance Cost for Case A and B : North Mankwe

(Casc A) Annual Water Production : 661,271 K (Uit 000Rand)
Bulk Water Supply Retall Supply
leny Raw Waler | Flectricity Chemicals Salarics | Maintenance Adunsinistration |~ Total
Uhit Cost 0.24 R 0.15 R 003 R 017 RA|  0.05 RM|Sub-Tetsl | 243,000 Riyzar
Fscalation 0% 3% . 0% 2o 2% (1259
Year
5 158.74 114.99 19.84 11242 106 439.01 24300 68201
3 58717 s | 1984 ] 11242 ] 3306 o HRdE | 1000 T 685,46
7 158,71 12199 19.84 11242 33106 44601 { 24300 | ess0t
8 1581 125,65 19.24 242 33.06 44967 | 29300 §92.67
9 158,71 129.42 19.84 11242 33.06 453.44 243.00 69644
10 15371 133.30 i9.84 1242 33.06 45733 4300 700.33
1 158.71 137.30 1984 11242 LEY N 4133 | 24300 704.33
12 15874 141.42 19.84 11242 3306 . 465.44 24300 708.44
13 15871 145.66 19.84 131242 | 3306 46969 243.00 71269
H 15871 150.03 19.84 11242 |.3306 | 47406 243.00 T17.06
15 15871 - 15454 19.34 11242 33.06 478.56 243.00 721.56
16 15871 159.17 19.84 11242 33.06 48219 | 24300 726.19
17 158.71 163.95 19.84 112.42 33106 48197 243.60 73097 .
13 158.71 16837 19.84 112.42 33,06 45289 | 243.00 735.89
19 15871 17393 19.84 112.42 3306 497.95 243.00 740.95
20 158.71 179.15 19.84 11242 3106 503.17 243.00 746.17
21 15871 184.52 16.84 11242 33.06 508.55 243.00 751.55
22 15878 150.06 15.84 11242 33.06 51408 1 .00 757.08
23 15871 195.76 19.84 112.42 33.06 519.78 243.00 762718
24 15871 20163 19,84 11242 3306 | 52546 243.00 76885
25 15871 207.68 19.84 112.42 33.06 53171 243.00 77471
26 15871 21391 19.84 11242 33.06 537.94 243.00 780.94
27 158.71 22033 19.84 112.42 33.06 544.35 243.00 787.35
% 158.71 226.94 1984 112.42 33.06 550.96 243.00 793.96
2 15871 23375 19.84 11242 33.06 $57.77 243.00 800.77
30 15871 240.76 19.84 11242 33.06 564.78 243.00 £07.78
(Case B) Annual Water Production: - 1,763,388 ki {Utit. 000Rand)
I_ " Bulk Water Supply . Retait Supply
ltem Raw Water Electricity Chemicals Sataries | Maintenance Administration Total
Unit Cost 0.23 R 0.15 R&l]  0.03 RX 017 RY| 005 RAI|Sub-Total | 513,000 Riyear
Escalation] -~ 0% . 3% 0% 0% 0% T 0%
Year ] o
5 423.21 306.64 290 | 29 23.17 L170.70 | S$13.00 1,683.70
6 |k s | omoe s Lims ey | 990 | 800 | 169290
7 12321 325.31 5290 | 29978 88.17 118937 | 51300 1,70237
3 423.21 33507 | 5296 | 29078 38.17 1,199.03 | 513.00 1,712.13
9 42324 345.12 5290 ¢ 29978 2817 1,200.18 §- 5{3.00 1,722.18
10 42321 35548 | 5290 299.78 $8.17 1,219.54 | 513.00 1,732.54
1 430 366.14 5290 . 299.78 33.17 1,230.20 | $13.00 1,743.20
12 432 37703 5290 295.78% 3817 1,241.19 | 513.00 1,754.19
13 48320 388.44 §2.90 299.78 88.17 125250 | 51300 1,765.50
14 4321 400.09 5290 29978 88.17 1,264.15 | 513.00 1 177715
15 423.21 41210 §2.90 299.78 88.17 1,276.16 | 513.00 1,789.16
16 42321 42446 52,50 299.78 38.17 1,288.52 513.00 1,801.52
17 42321 417.19 . 5290 7978 88.17 1,300.25 | S13.00 1,314.25
18 423.21 450.31 5250 - 299.78 8%8.17 1,31437 1 513.00 1,827.37
19 423.21 - 463.82 52.90 299.78 88.17 1,327.88 | S13.00 1,240.88
20 482 47713 | sao0 29978 88.17 1,341.79 | S1309 1,854.79
2t 42331 492.06 5290 | 2978 88.17 1,356.02 - 513.00. '1,869.12
2 4232 - 50683 | 529 29978 88.17 1,370.89 | S513.00 1,833.89
px) 42321 52203 5250 299.78 8847 C1,386.090 § 513.00. 1,899.09
2 42329 §31.69 5290 299.78 £8.17 1,401.75°] 513.00 1,914.75
25 42321 553.82 5290 299.78 8817 1,417.88 | 513.00 1,930.88
% 423121 570.44 52.90 299.78 88.17 143450 | s513.00 1,947.50
27 4121 587.55 5290 299.78 88.17 145161 | 513.00 1,564.61
28 42321 £05.18 5290 299.78 88.17 146924 | 51300 1,982 24
» 15321 623.33 5290 299.78 $8.17 148739 | s13.00 2,000.39
30 42321 642.03 52.90 299.78 $8.17 1,506.00 | 51300 2,019.09
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Table C.1-4:

Different Local Structure Models (Retail Supply)

Service Level A
Structure Modet | Structure Model 2
Size | Small Community; e.g. Medium: e.g.
350 Households 800 Houscholds
2100 People 43800 People
Mngt. | Water Commitiee: Water Committee:
- Chair person - Chair person
- Vice Chair - Vice Chair
- Secretary - Secretary
- Treasurer - Vice Secretary
- Treasurer
Staff | Water Bailiff' (x 2) Bookkeeper / Administrator
Water Bailiff (x 2)
J Part-time employee/s. . Part-time employee/s.
. Functions may be combined.
Service Level B
Structure Model 3 Structure Model 4
Size | Small Community: e.g. Mm;e.g. '
350 Households 800 Households
2100 Peopte 4800 People
Mngt. | Water Committee: Water Committee:
- Chair person - Chair person
- Vice Chair - Vice Chair
- Secretary - Secretary
- Treasurer - Vice Secretary
- Treasurer
Staff | Pipe / Meter Maintenance (x1) Bookkeeper) Administrator (x1)
Meter Readers / Collection Officers  (x2) | Pipe / Meter Maintenance (x2)
Meter Readers / Collect. Officers  (x
2)
. Some permanent positions.
Functions may be combined. Some permanent positions.
Vol.2 North Mankwe
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Table C,1-5:

Costing of Alternative Structure Models/Options

Stipend / Employment Cost per Position

Role / Position Cost(R)
Monthly Annually
Water Commitiee:
Chairperson 75 900
Vice Chairperson 75 900
Secretary 75 900
Vice Secretary 75 900
Treasurer 75 900
Bookkeeper / Cashier (Part-time) 500 6000
Bookkeeper / Cashier (Full-time) 2000 24000
Maintenance Worker (Pa:rt.-time) 450 5400
Collections / Water Bailiff (Part-time) 200 2400
Application of Costs per Position to Structure Models
Organisational Model Cost (R)
. Monthly Annually
Service Level A
Small Community 700 8,400
Model 2:
Service Level A
Medium Community 1,275 15,300
Model 3:
Service Level B
Small Community 1,150 13,800
Model 4;
Service Level B
Medium Community 3,675 44,100
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Table C.1-6 Administration Cost For Retail Supply : North Mankwe

Service Level A Service Level B
Calcunlated .
Population Cost (R) Cost (R}
Settlement! Community Monthly | Annual | Monthly | Apnnual
I Matiametiong | Sk 7001 8400 1501 13,300
2 Mokgalwaneng 6,720 1,275 _ 15,300 3,675] 44,100
| 3 Modimong _ 1,664 700 8,400 1,150 13,800
| Sub-Total of Mokgatwaneng | 8,896 ~ 2,675\ 32000} $975|. 71,700
| 4 Mmopayane 4,480 1275 15300]  3,675] 44,100
S Elandsfontein __ 2342|700 84001 1,150 13,800
6 Mmantscrre o 2,560 700) 8,400 1,150 13,300
7 Mononono N 9,600 1,275 i 5,309 3,675 44,100
- Sub-Total of Sefikile 13,952 3950) 47400 © 9650] 115800 | |
8 Bojating ) 2,240 700 8,400 1,150 13,800
9 Ramokokstad 8,122|  1275| 15,300 3,675 44,100
10 Mmorogong 1,408 700 8,400 1,150 13,800
11 Leboaneng 1,376 700 8,400{  1,150] - 13,800
" Sub-Total of Ramakokstad | 13,146] :3,375|  a0,500| = 7125| ~ 85500]
| 12 Mapapuite 1,382f 700 8,400 1,150 13,800] .
13 Mogoditshane 1,318 700 8,400 1,150] 13,800
14 Marapalalio _ 960 700 $,400 1,150 13,800
15 Mantsho 992 700 8,400 1,150] 13,800
16 Makgope 870 700 8,400 1,150 13,300] .
17 Molorwe 1,651 700 8,400 1,150 13,800]
18 Motlhabe 3,942 1,275] 15,300 3,675]  44,100]
19 Nisanalemetsin 909 700 8,400 1,150 13,800{
20 Ngweding 870 700 8,400 1,150] 13,800
21 Magalane 442 700 8,400 1,150{ 13,800 '
22 Magaong 4,781 1,275 15300 3,675 44,100} -
23 Kameelboom 1,139 700 8,400 1.150]  13,800)
24 Ramosibitswana 109 700 8,400 1,150 13,800
" Sub-Total of Klipvoor East | . . 19,365|  10,250| - 123,000 20,000| = 240,000
TOTAL 60,389 20,250 243,000 42,750| 513,000
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Table C.1-7 : Preliminary Tariff Setting for Case A and B

North Mankwe

Bulk Water Tari{l

Annual Rescrve for | Loan Butk Tarift
Production O&M Cost Replacement | Repayment Total (Unit Cost}
(KL) {'00OR) {D00R) {'COOR) (O00R) (R/KL)
5=
2 ( =
0 @ @) @ o] €YD
Casc A 661,271 442 46 47.30 0 489.76 0.74
Case B 1,763,188 1179.9 117.60 99503 2293.43 1.30
. Retail Water Tan:_ﬂ'
Annual Bulk Water Loan Retail Tariff
Water Sales | Purchase Q&M Cost Repayment Total {Unit Cost)
(XL) (000R) | (VOOR) (O00RY | (OOOR) (R/KL)
- (ih)= .
M (@O  ©) 10} |, oreqro] 12K
Casc A 562,080] 595.143% 243.00 ¢ 838.1439 1.49
Case B 1,498,880 2293.43 513.00 3061.29] 5867.72 3.91
Censump tion Monthly Tariff Share of Income
Average |Low-Incomd _Average | Low-Income| Average | Low-Income
(k/myhh) | (k/ovhhy | (Rimvhh) | (R/myhh) | 3446R/m | 337R/m
(13) A4 [15=12)x(13[16)=(12)x(14] (15)/1,216 |  (16)/305
Case A 4.80 4.80 7.16] 7.16 0.6% 2.3%
CascB 13.06 4.30 51.11 18.79 4.2% 6.2%

Reserve for Replacement : Replacement Cost for Pumps, Interest Rate (Deposit)5%, 15years
Loan Repayment : Interest rate 8%, 20years equal repayment

. Apply Current Tariff of Vaalkop WTW 0.90R/ki as Bulk Water Tariff

Vol.2 North Masnkwe
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Table C.1-9 ; Project Cost and Atlocation for Case C: North Mankwe

(Unit; ,000Rand)

Stage |

Stage 2

Item Project cost (RDP Grant) _|(Losn/Qwn Fund
Total 189,923 [ 100.0%] 110,972] 100.0%] 78,951 | 100.0%
Bulk {1)Direct Construction Cost | 42,0071 (43.8%)] 37,210} (46.7%)} 4,797 | 29.5%)] .
Supply (QP&G 6301 66%| 5582 (2.0%) 720 .(4.4%)r
{3)Bas¢ Cost 48,308 | (50.3%)} 92,792 | (5379} 5,517 | (34.0%)
(4)Engincering Fee 4,831 (5.0%) 4,279 .(5.4%) 552 (4w}
(5)Misccllancous g0 @9wy) - 44 (0;9%)|- 9% | %]
{6)Institutional Support 1,208 (1.3%) 1,070 (1.3%) 1381 (0.8%)
(7)Sub-Totat 55,187 | (57.59%)] 48885 | (613%)| 6,302 ] (38.8%)
{8)Physical Contingency 2246 (76| 6419] (8.1%) 27| G|
(9)Price Escalation(10%/a) 33,530 | (31.9%)] 24,423] (30.6%)] 9,116 (56.1%)
(10)Sub-Total 40,785 | ($2.5%)f 30842| 38TW)| 9,944 | (612%)]
Total 95,972 100.0%)] 79,726 (100.0%)| 16,246 }100.0%)
VAT 13,436 | 11,162 221
Grand Total 109,408} s7.6%| 90,888 81.9%) 1852| 235%
Retail (1)Direct Cost 17,504 [ (35.3%)] 8233 @61l 92711 (29.0%)
Supply (QP&G 26261 (5.3%) 1,235) (7.0%) 1,391 | (4.4%)
(3)Base Cost 20,130 | (40.6%)] 9,468 | (53.7%)] 10,662 | (33.4%)
(4)Engincering Fee 2013 | (4.1%) 947 | (5.4%) 1,066 (3.3%)
(5)Miscellancous - (0.0%)r -1 0.0%) - 0.0%)
(6)Institutional Development 503 | (1.0%) 2371 {(1.3%) 267 (0.8%)
(7)Sub-Tetal 22616 | @5.79%)] 10,651 | (60.5%)| 11,994 | (37.5%)
{8)Physical Contingency 3,019 {6.1%) 14200 (8.1%) 1,599| (5.0%)
{9)Price Escalation{10%/a) | 23,902 | 48.2%)] 5,546 | (31.5%) 18,357 (515%)'
(10)Sub-Tortal 26,922 | (543%)| 6,966 | (39.5%) 19,956 | (62.5%)
Total 49,568 (100.0%)] 17,617 (100.0%)] 31,950 (100.0%)
VAT 6,939 . 2,466 | - 4473
: " Grand Total 56,507 | 29.8%| 20,084| 18.1%]| 36423| 461%
Yard (1)Direct Cost 8.915 | (42.3%) - 89151 (423%)
Connection (2)Price Escalation(10%/a) 12,144 | (57.7%) - 12,144 | (57.7%)
Total 21,059 100.0%) - 21,059 K100.0%)
VAT 2,948 - 2,948
Grand Total 24,008 | 12.6% -| e0%| 21008 304%
Ny Stape 1 Stage 2
_ Project cpst ) | tLoan/Own Fund
Bulk Supply 109,408 | 100.0%] 90,888 83.1%| 18520} 16.9%
Retail Supply 56,507 | 100.0%| 20084] 35.5%} 364231 64.5%
Yard Connection 24008 | 100.0%) - 0.0%] 24,008 | 100.0%
Total 189,923 [ 100.0%] 110,972 | 58.4%] 78951} 41.6%
V0!.2 North Mankwe
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Table C.1-10 : Project Costs for Case A and B at 1997 Price:

North Mankwe

{Unit; ,000Rand)

Year 1 2 3 L] b3

] lem total 1998] 1999 2000 2001 2002
Case A Total 76,807 oel 2211| 22466)  36951% 14882
Bulk {1)Direct Consiruction Cost 33,210 . Uong7se]| 18384 7,019
(NP&G s 15% 5,582 - . 1,768 2,758 1,056

(3)Base Cost (IX(2) 42,197 . -] o1ssse|  21.t4d 2,094
($)Erginscring Fee Ox 10% 1,219 - 1,07¢ 107 1,070 1,070
(S)Miscelluncous (X 2% 744 . an mn . -

{6 nstitutionsl Support (x 2%% 1,070 214 214 214 214 214
(755ub-Total OYPHAPHSIHE) 48,385 214 1656 | 15212l 22408 9378

{8)Physical Contingency Qx5 8419 - . 2,033 3 1214

Total hH{E) 55,303 214 1686 17,245] 25596 | 10,592

VAT 4% 7,742 10 32 2,414 3,533 1,483

Grand Total 63,046 244 15881 19860] 29479 KIS

Retail (1Direct Construction Cost 32 - - 1,647 4910 1,647
(P&G (e 15% 1,235 - - 17 711 147

{)Base Cost (13+(2) 9,468 - - 1,894 5,681 1,854
{$)Enginecring Fee (3x  10% 247 - 237 237 23 237
(S)Miscelluncous - - - - - -

{6} Institutional Development Ol 25% 237 17 47 47 17 47

(7)Sub-Total AR SN (E) 10,651 41 284 2,178 5,965 2,478

(8)Physicat Contingensy O 15% 1,420 . - 284 8§52 284

Total (TyH(8} 12,072 41 284 2,462 6,817 2,462

VAT 14% 1,690 7 0 343 954 - 385

Grand Total 13,762 54 i 1,806 1M 2,806

Caxe B Votal 110,593 390] 2819| Jneo0] 55507 20878
Bulk ()Direct Consiruction Cost 42,007 - -1 13.843( - 2018 1,447
(2PRG (x  15% 6,301 . - 2076 3,108 1,117

(3)Base Cost (YD) 48,308 - o vseie) o 2ases 8,554
{4)Engineering Fee Ok 10% 4831 - 1,208 1,208 1,208 1,208
(S]Miscellunecus x 2% 840 - 420 1720 - -
(6)!nstitutional Support Gx 2.5% 1,208 12 242 242 242 242

{1)Sub-Total GG 55,187 242 1360 17,7881 25214| 10013

(8)Physicat Contingency Ox  15% 7246 - . 2,388 351 1,285

Total (7(8) 62,413 242 18601 20176] 28848] 11,298

VAT 14% 8,741 M 262 2825 4039 1,582

Grand Total 71174 1151 2am| 23000 | 32.887| - 13,879

Retail {})Dvirect Comstruction Cost 17,504 - . 3,501 10,502 3,501
(HP&G ax  15% 2,626 - . 52% 1,573 ©525

(3)Base Cost YD) 20,130 - - 1026] 12078 402
{4)Engincering Fee Gy 10%] 2,013 - 503 503 503 503

(5 Mhiscelluncous - . - - B -
(6)Inskitutionsl Duvelopment Gx  25% 503 101 10 wij .7 101 10

(7)Sub-Tols} GRS 22,646 101 604 46301 12482 4830

(8)Physical Contingency Gx 1% 3019 - . 04| 1812 604

Total (FrH(B) 25,665 101 604 5234 14,493 5234

VAT 149! 3,593 14 83 733 2,019 733

Grand Total 29258 15 ss8!  s966) 16522 5,966

Yard (13Direct Construction Cost 2915 . - 1,783 5,349 1,783
Connection VAT 14% 1,248 - - 250 149 250
Grand Total 10,163 - - 2,033 6,098 1,033

Case C (Cost for Up-Grading) Year] . 6 7 2 9 . 1o}

2003 2004 2008 2006 2007

Balk 8,128 3 243 3,341 3,708 204
Retait 15,497 61 365 3,160 8,751 3,160
Yard Connection 10,163 . - 2,033 6,093 2,033
Total A3,787 92 508 8,534 18,356 5,997

Vol.2 North Mankwe
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Table C.1-11 : Project Cost and Allocation for Case C at 1997 Price : North Mankwe
{Unit: ,000Rand)

Item Project cost Stage 1 Stage 2
_ {RDP Grant)  {(L.oan/Own Fund}
Total 110,595 ] 100.0%] 76,807} 100.6% 33,187 | 100.0%
Bulk {1)Dircct Constouction Cost 42,007 | (67.3%) 37,210 (67.3%) 4,797 | (67.3%)%
Supply (QP&G 6,301 | (10.19%)) 5,582 | (10.1%) 720 | {10.1%)
(3)Base Cost 48,308 | (77.4%)) 42,792 | (714%)| 5,517 | (77.4%)
(4)Engincering Fee 4831 (2% 4219 (7.7%) 552 (1.1%)
(5)Miscellancous s10| (1.3%) 44| (1.3%) 96| (1.3%)
{(6)nstitutional Support 1,208 | (1.59%) 1,070 | (1.9%) 138} (1.9%)
(7)Sub-Total 55,187 | (88.4%) 48,885 | (88.4%) 6,302 § (88.4%)
(8)Physical Contingency 7,246 | (11.6%) 6,419 8 (11.6%) 827 | (11.6%)
Total 62,433 | (106.0%) 55,303 (1000%)F 7,130 (100.6%)
VAT 8,741 71,742 - 998
Grand Total 7!,[74 04.4%) 63046 82.1% 8128} 24.1%
Retail {Direct Cost 17,504 | {68.2%) 8,233 | (682%)] 9,271 | (68.2%)
Supply  (2)P&G 2,626 (1029%)] 1,235 02%)) 1,391 | (10.2%)]
(3)Bas¢ Cost 20,130 (78.4%) 9,468 § (18.4%) 10,662 | (78.4%)
{$)Engineering Fee 2013 (7.8%) 9171 (7.8%) 1066 | (7.8%)
{5)Miscellancous -t (0.0%) -1 0.0%) -1 ©0.0%)
{6)Institutional Development 503F (2.0%) 237 (2.0%) 267| (2.0%)
{7)Sub -Tota} 22,6461 (88.2%) 10,651 | (88.2%) 11,994 | (88.2%0)
(8)Physical Contingency 3,019 (11.8%) 1,420 | (11.8%) 1,599 | (11.8%)
Total 25,665 | (100.0%)] 12,072 (100.0%) 13,594 K100.0%)
VAT 3,593 1,690 1,903
Grond Total 29,258 26. 5%_ 13,762 17.9% 15,497 | 45.9%
Yard (1)Direct Cost 8,915 - 8,915
Connection VAT 1,248 - 1,248
Grand Total 10,163 9.2% - 0.0% 10163} 30.1%
_— Stage 1 Stage 2
Project cost (RDP Grant) . |{Loan/Own Fund)
Bulk Supply T 1000%] 63,046 |- 88.6% 8,128 11.4%
Retait Supply 29,258 | 100.0%[ 13,762 | 47.0% 15497 53.0%
Yard Connection 10,163 | 100.0% . 0.0%| 10,163} 100.0%
Total 110,595 1000%) . 76,807 | - 69.4%| 33,787§ 30.6%
Stage1  |Bulk Supply Ist Tier | 63,046] 82.1%)° 57.0%|
Retail Supply st Tier 13,762 |  17.9%) 12.4%]| " lst Tier
Total 76,807 | 100.0%! 69.4%| 76,807 694%
Stage 2 Bulk Supply 20d Tier | 8,128 24.1%|  7.3%]{ 2nd Tier
Retail Supply 3rd Tier | 15497 459%| 1+.0%] 8,128  73%
Yard Connection 3rd Tier | 10,163 30.1%|  9.2%| 3rd Tier
Total 33,787 | 100.0%| 30.6%] 25660 232%
Total 110,595 100.0%
Vol 2 North Mankwe
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Table C.2-1: Cash Flow Analysis for Bulk Supply (Case C) : North Mankwe

: 22
Total 33 299 kR 8,250

{172y
Water Demand and Year 0 1 2. 3 4 5 3 7 F] 9 10 13 12 i3 D
Tariff Forecast 1997 1998 1998 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
A Service Level < Service Level A ]< Service Lovel Bemmmmm—reems
B. Water Demand
b-1)Population - - - . 325127 60390 60390 60,350 6030 60390 60330 60380 60,390 £0,3%0
B 2YConswnption : 30 LCD 80 LCO
b-3)Water Demand (Mm:» be1) % b-23 KL/ - - - . 975 1,812 1,812 1,812 1,812 1,812 4,831 4,831 4,831 4,831
bd)Water Demand (SPDD)  b-3)x 1.5 KLA ' - - “ - 1,463 2Ng 28 2,718 2718 2718 7247 T24T - 7247 7,247
beS)Annual Water Production  b-3) x 365 KL/a - . - . 336006 66271 661271 661,271 651271 661,271 "L763,388 1,763,388 1763388 1,763,388
C. Bulk Water Tarifr : RKL 000 000 000 000 000 0.90 0.50 0.90 0.9¢ 0.90 0.50 1.25 1.25 1.25 1.23
Income Staternents Year 0. & Fl 3 4 5 3 7 [ o . 10 - il 1z FE 14
{1,000R) 1997 © 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2012
D. Revenue .
d-1) Water Sales Cxb85) . . - - 32 595 - 595 595 595 595 2204 2204 2,204 2,204
d2) Revenue Total - - - - 320 505 595 505 - 525 395 2,204 23 2204 2204
E. Expenses (Unit Cost) (Roal Escalation) . . :
¢-1) Raw Water Cost 024 RKL  xb3) - - - . 35 159 159 159 159 159 P e 423 83 a3
e2) O&M Cost xb=5) - - . - 151 284 287 291 295 299 507 818 £29 841
“Power 0.15 REL . 3% - - - . 18 122 126 129 133 366 k7 g 388 400
~Chemical 003 RKL - - - - 20 20 20 20 20 53 53 53 53
~Salaries - 0.17 R/KL . - - - 12 12 nuz’ 112 12 300 300 300 300 .
~Maintenance Cost and other 0.05 RKL . - - - 33 a3 33 33 33 88 88 28 B8
e-3Expenses Total e1yre2) 450 453 457 1,230 1,241 1,252 1,264
Net Operating Income.. - PEcr LIRS V£ BAT NN ¢ ] D | SN - MO I
Cash Flow Statements Year v 1 2 3 s s I3 7 3 s . 10 11 12 13 14
(1,000R) 1,997 1998 1999 2000 2000 2,002 2,003 2,004 2,005 2,006 2.007 2,008 2,009 2.010 2011
F. Infow
{-1)Net Operating Income - - - - 84 153 149 145 142 138 974 963 952 940
1-2)Grant (RDP Fund) 244 1,888 19660 20179 12,075 - - - - - . - - -
f-3)Loan - - - - - 3 243 2,341 3,708 804 - - - .
f-4)interest Greneraied 5% - . - - . 4 12 20 28 37 a5 47 a8 48
S5)nflow Total 244 1,888 9,660 29,179 12159 188 J404 3,507 3478 o 1,020 5L910 999 958
G. Qutflow - - . ’ . 7
2-1)CAPEX+Roeplacement 244 1,988 19660 29,179 12075 31 243 3,341 3,708 804 - - - -
g-2)Loan Repayment (CAPEN) - . - - - - - - - - 996 996 956 996
§-3)Shor Term Loan Tntereat 7% - - - . - - . . - - - -
S¥Cutflow Tﬁ(a! - 996 996
‘Surphie TN SRS SO
cum, 945
Loan cutstanding '
Puincipal 20 years 31 276 3,640 7.639 9,054
Interest 5% p »1 611 724
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Table C.2-1: Cash Flow Analysis for Bulk (Case C) : North Mankwe (cont'd)

{2/2)

Water Demand and 15 16 17 18 19 20 21 2 23 24 735 26 27 28 29 30
Tariff Forecast 2012 2013 2014 2015 2016 2017 2018 2019 2020 2 2022 2023 2024 2025 2026 2027
‘A, Service Level - < Servico Level B >
B, Water Demand . VR
b-1)Population 60390 60,390 60390 60,390 60350 60390 60300 60,390 60300 60390 60,390 60390 60,390 60380 60350 60,350
2 onsumnption . :
b-3yWater Demand (AADD) 4,831 4,831 4,831 4,831 4831 " 4,831 4,831 4,831 4,831 4,831 4,831 4,831 4,331 4,831 4,83 4,831
bed)Water Demand (SPDD) 7,247 7,247 7,247 7,247 24T 1247 7,247 7,247 7247 . T84T 7247 7247 7,247 7,247 7,247 7,247
b-S)Annusl Water Production 1,763,388 1,763,388 1,763,348 1,763,388 1,763,388 1763388 1,763,388 1,763,388 1,763,388 1,763,358 1,763,388 1,763,388 1,763,388 1,763,388 1,763,388
C. Bulk Water Tariff 1.25 131 131 L3 131 131 1.37 137 137 1.37 3.37 144 144 1.44 144 1.44
Income Statements - 15 16 17 15 19 20 21 2 23 24 25 26 27 28 29 30
(1,000R) 2012 2013 2014 2015 2018 2017 2018 2010 2020 2021 2022 2023 2024 2028 2026 2027
D, Revenue . : .
del) Water Sales - 2,204 2310 2310 2310 2,310 2,310 2,416 2,416 2,416 2,416 2,416 2539 - 2539 2539 2,539 539
d-2) Revemue Total 2,204 2310 2300 23100 230 250 2416 2416 2418 2416 416 2,539 2,539 2539 2539 A5%
E. Expenses - , .
¢-1) Raw Water Cost 423 423 423 423 43 423 423 423 423 a3 4% 423 a3 a2 23
&2) O&M Cont 253 865 878 £91 o19 933 948 963 979 995 1011 1,028 1046 1,083
Power - 42 24 437 450 478 ag?2 507 522 538 554 370 588 605 642
~Chemical 53 53 53 51 53 53 53 53 53 53 53 53 53 53
=Salarics 300 300 200 300 300 300 300 300 00 . 300 300 300 300 - 300
~Mainwnance Cost and other 23 18 88 8 2 88 '+ 3 28 £ 88 38 53 33
o-3)Expenses Total 1289 1,342 1,356 L3 3&5 1402 1418 1434 1,432 1469 1,506
N-lOp-lllasImm o ' g B B X 08T : Pt et % TG X SR X o S 30337
Cash Flow Statements 13 16 17 18 19 20 2l 22 23 24 . Z5 26 27 28 = 30
ST (1,000R) 2,012 2,013 2,014 2013 2016 2,017 2,018 2019 2,020 2,021 2,022 2023 2,024 2,025 2,026 2.027
F. Inflow .
$13Net Operating Income 923 1,022 1,009 996 982 968 1,060 1,045 1,030 1,014 098 1,105 1,088 1,070 1,052 1,033
£-2)Grant (RDP Fund) - - - . - - . - - . - . . . - .
f-a)Interost Genorated 47 a6 50 53 56 58 1 28 7] 35 38 . - . - 2
F-Sinflow Total 0738 1,068 1059 1,049 1,038 1,026 1083 1,073 1,062 1,049 1,036 1105 1088 LO70 1057 1435
G. Outflow
- DCAPEX+Replacement - - - - 709 . - - - 1,085 - - - - .
g-2)Loan Repaymeont (CAPEX) 9% 996 996 99 996 %6 956 996 96 996 96 996 96 996 996 956
g-3)Short’Icnn1mn1ntemt - - - - - - -
g=1}0utfiow Total 996 w6 o096 006 1,705 996
E i R ANIR. - LU I SO SO L SO et
cum. 925 %7 1,059 1112 1,154 414 562
Loan custanding
Principal
Interest

Towr



SWUEIN YUON Z'1OA

PI-0

Table C.2-2: Cash Flow Analysis for Retail Supply (Case C-1) at 1997 Price: North Mankwe

{1/3)
Water Demand and Yeur Q 1 2 3 4 5 [) 7 ¥ 9 0 11 12 13 14
Tariff Forecast 1997 1993 1999 2000 260 2002 2003 004 2003 2006 2007 2008 2000 2010 ~011
A. Service Level Seviee Lovel A 3<% Serviee Leve] B
B. Water Demand .
b-1)Population . - - - 3251 §0,390 &0,390 60,390 . 60,390 60,390 0390 40,330 390 60,390
b2y, of Housshold - - - - . 5,084 9,436 2,436 9,436 9.436 94361 9436 9,434 9,436 2,436
b-3)No. of Yand Connecton - - - . - - - - . - BA2 8,492 8452 3,492
b4)Consumption L 30 30 30 0 30 30 80 80 0 30
b5 )W ater Dernand be1) % bed) KL7d - - - - 975 1,812 1,812 1,812 1812 1,812 4,831 4,831 4831 4831
b5 Unacequntod for waler Raio ' 15.00% 15.0°4% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0%
b-Water Balled ) . beBX1-6 KL/ . - - - B 1,540 1,540 1,540 1,540 1.5¢0 4,107 4,107 4107 4,107
bS)Annual Water Production  b-5)x 365 Kl/a i - - - - 356006 G6LI71 G6LIVT GGLITI 66LITY 661,27 | 1,763388 1763382 1763388 1,763,388
beM)tirmoal Water Sales - b7 % 365 Kl/a - - - - 302505 S6L,080 562,080 562,080 562,080 2,080 | 1,458,880 ' 1498830 1,498 380 1498580
C. Retall Water Teorify
¢-1)Retail Water Tariff R/KL, . 1.50 150 1.50 1.50 1.50 1.50 28 283 2.83 83
£2)Flat Rate Tarifl ) o1 25006430 Rimonth/Houschold 7.20 120 120 7.2 120 720
5-3)Reserve for Upgrading R/month/Household 29.00 29.00 29.00 25.00 29.00
Income Statements Year 0 1 2 3 4 s & 7 3 9 10 11 12 13 4
(1,000R) 1997 1998 1999 2000 2001 202 2003 2004 2005 2006 2007 2008 2009 2010 2011
D. Revenve 1.49.
d1) Water Sales{Cost Portion) . . - - aga 838 238 833 838 832 2ny 77 W7 N7
d-2) Reserve Fund / Amortisation - - . - 1,562 2,960 2940 2,960 1,368 5 1525 1,528 1,525 © 182
d-3)Revenue Total - - - - 2,046 3.798 3,798 3,798 2,206 843 L2642 4242 £,242 4242
E. Experses
01 Dulk Water Tandf RAKL - - - - .90 .90 0.90 Q.90 1.2% 1.25 125 128
©-2) Bulk Water Purchaso &=t b-8) 320 595 595 595 2204 2,204 2,204 2,204
¢=3) Maintenancs & Admin Cost 164 243 253 243 513 513 513 513
_e-4) Expenses Total e . R, 838 838 L 277 2m7
Net Opeemting Incomay. . L I LN PACPFRCORIPSR Ut e K- JUAEe £ Mo LS 8 | N T S2s LSS
Cash Flow Statemnents 0 1 2 3 . 4 5 [ 7 3 9 10 n 12 13 14
(1,000K) 1,997 1,998 1,999 2,000 2.001 2,002 2.003 2,004 2,008 2,006 2,007 2,008 2008 2,010 2011
¥. Inflaw
1-13 Net Operating Income . - .. - 1,562 2,560 2,960 2.960 1,368 3 1,525 ' 1525 1,525 1,525
£-2} Grant (RDP Fund) 5 392 3,735 1,378 4,55 - - B - =
£:3) Loan - - - - - 2,685 7438 2573 - - - .
1) Intevest Generated 3% - . . - . ki 227 363 a9 127 3 4 5 6
-3 Inflow Total . 39 302 3,735 151378 5,082 3,038 3,187 6014 2215 2,705 1,528 1,529 1.529 1,330
G, Qutflow
g-1) CAPEX+Replacernent 59 392 3,735 11,378 4520 &1 365 5193 14,849 5,163 -
g-2) Loan Repayment (CAPEXD - - - M - - . B - LA
§-3) Shon Termn Loan Interest ™% - - - - - - . - - -
. gf)OuUbw Total 59 3?2 3,733 14,378 4,520 3] 385 S92 ]f.8o_f9 5193
Barpl T T s o by 7 L R
B,183 2,549 62

.
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Loan owstanding 49% (/23]
CAPEX B5%
Principal 20 years 2,686 10,33¢ 13,739
Interest 2% 215 827 1,099/

- 2901 11,166 $4.543%
Affordability 0 1 2 3 4 3 & 7 8 9 10 11 1z 13 14

Yesr 1997 1993 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2 2010 2011
Monthly kxpenditure
Average S8LCH  RAHM 0.00 0.00 0.00 Q.00 0.00 36.20 3620 36,20 3520 36.20 720 36,95 3695 36.95 26,95
Lowor Income 25LCD RHEM 0.00 0.0 Q.00 Q.00 0.00 36.20 36,20 36.20 3620 36,20 7.20 13.5% 13.58 13,58 13.58
Inflation o2

Econormic Growth Rate[__ 0% [%/a
Household Income Aversge  R/month
Lower Income 05 308 305 305 305 305 308 W05 305 35
{ Avernge Income. 3 1 ) (N Yo ) TS & 3 ( 9% i Vo3 Ui N (0 el T ae T eT 2160 16

Water Purchaze/Income (Affordsbility Cheviy
Lowa Imom R N 0070 Q0% 0.0% 0.0%
TAveTge, e e QY MF"‘ MRS X L

PPy

. K
e v vk S R

1!9% 11.9% 1!.9%

A

OWITTIBRNIIIN e

119%
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Table C.2-2: Cash Fiow Analysis for Retail Supply (Case C-1) at 1997 Price : North Mankwe {cont'd)

(3/4)
Water Demand and Year 1% 16 \7 18 19 20 21 pr3 23 4 25 26 27 pet-3 e 30
Tariff Forecast 2002 2013 2014 2015 2016 2017 2008 2019 2020 200 2002 2023 2024 2025 WA 2027
A Service Level Service Javel B >
B. Water Demand .
be1)Populaton - 60,390 50,390 - 60,390 60,390 60,390 50,390 60,390 60,390 40,390 50,390 60,390 £0350 60,390 &390 60,390 60,300
b-2)No. of Household 9,436 9,436 9,436 9,436 9,436 9,436 9,436 9,436 9436 2436 . 9436 436 %436 0436 9436 9,436
b=3)No. of Yard Connection 3492 8,402 8492 8,497 BAT2 B.492 3,492 492 3492 B,&92 3,492 8452 8492 8,492 8472 a0
bed¥Consuraption - 8O 80 80 80 50 #0 o] 50 80 80 80 &0 50 30 &0 50
Be5)Water Demand b)) by 4,831 4,831 4,831 4331 4,831 4,831 4,331 4,831 4,831 4,831 4,831 4,831 4831 43831 <4831 4.83%
b-8)Unaccounted for water Ratio 15.00% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0%% 1505 15.0%
b-7TyWater Billed- - b5x1-6 4107 4,107 . WY 4,107 4,107 4,107 4,107 2107 4107 4,107 4,107 4107 4,107 4,107 4,107 4,107
b-8)Annual Water Production  1=-3)% 365 1,763,388 - 1,763,338 1763388 1,763,388 1,763,388 1,763,388 1,763,388 1,763,388 1,763,388 1763388 1,763.388 1763588 - 1763358 1,763,388 1763388 1763388
be9)Annual Water Sales b7y X365 1,498,580 1,498,580 1,498,880 1,498,880 1.498,880 1498850 [498880 1,498,880 1.408,380 1498380 1498380 1,493,330 1,498,880 1,498,850 1498880 1.40%.330
€. Retall Water TarifT
g=1)Retail Water Taniff 233 290 2,90 250 2,90 2.90 297 297 297 297 197 3.05 3.05 3.05 3.05 305
&=2)Flat Rate Tariff' - c=1)x 251cd
¢-3Reserve for Upgrading
Income Stetements Year ] 1] 17 18 19 20 21 22 23 > hr] 26 7 8 > 30
- (1,000R) 2012 2013 © 014 2018 2014 2017 2018 2019 2020 2021 2022 2023 2024 2025 2006 2007
D, Kevenue
d-1) Wator Sales (Cosl Portion) 2717 238 2,423 2823 2823 2,823 . 2929 2929 929 ] 2929 3052 3,052 - 3052 3052 3,052
d-23 Reserve Fund / Amostisation 1,525 1,524 1,524 1,524 1,524 1,524 1,523 1.523 1,523 1,523 1,523 1,519 1,519 1,519 1,519 1.519
deJ}Revenue Total 4242 o, 347 4,347 4.347 4347 4,347 4,452 4452 4452 4452 4,452 4572 4,572 4,372 4,572 +,572
E. Expenses :
o1} Bulk Water Tanfl 125 1.3 1.3 1.31 3] 131 137 1.37 137 1.37 1.37 1.44 1.44 1.4 1.44 144
o2} Bulk Water Purchase eI b8) 2204 2,310 2310 2310 2,310 2310 2416 . 04167 2416 ra18 . 2416 539 2539 o539 2539 2539
&-3) Muntenance & Adnun. Cost 513 513 513 513 S13 513 s13 . 513 513 513 3 513 513 513 513 513
ed) Expenses Total A7TI7 2823 @23 2823 282 2823 2920 3929 2929 299 3052 3052 %082 3052 2052
e Operating o SR AR ST R T S T Se T w_“il.m:‘:":“tmi:;,' A T B UG ) U X L £
Cush Flow Statements 13 16 17 18 19 20 k1 2 a3 2% 25 ) <7 3 =" 30
(1,000R) 2,012 2013 2014 2,015 2,016 2017 2,018 2,019 2.020 2021 2022 2,003 2,004 2025 2026 2027
F. Inflow
1=1) Net Operating Incomo 1,525 1,524 1,504 1,524 1,524 1,524 1,323 1.523 1,323 1,523 1,523 1,319 1519 1.519 1519 1,519
1-2) Grant (RIDP Fund) | - - . . . . - . . - . . . . M -
£-3) Loan - . - . . - . - - - - - - -
£4) Imerest Generatod % 7 s Q 10 1 12 13 14 16 1 18 20 21 pal 24 %
J-3) Inflow Total 1,53) 1,531 1.532 1,533 1,534 1,536 1,536 1537 1538 1,540 1541 1,339 L3541 2542 1,344 1545
G. Qutflow :
g-1) CAPEX+Replacement, . . - . . . . . . . - . - - -
22} Loan Repayment (CAPEX) l.Sll 1,511 1,511 L3511 1,511 1,511 LN 1,511 1,511 LA 1,51 Lan 1511 1,511 1,511 151
g+3) Short Term Loan Intesest T - - - . . . - . - . - . - .
g-J)qu?ow'}‘afaI 1511 1511 1311 1,511 ISU 131! L3 LS 1 L5 L3 1,517 .51
Sarphun, T T g A T BT T2 L) S ST KA AL
cun. 152 1 193 P2k 238 263 287 399 a7 456 487 519 553
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Loan outstanding ' (31)
CAPEX

Principal 2
nterest %
Affordability 15 H 17 13 19 20 3l 2 -3 P 2 % 27 2% v 30
. Year 012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2072 2023 2024 2025 2026 2027
Monthly Expenditure
Avorage 68LCD 3695 37.86 37.35 37.35 37.86 3786 38.78 3874 38.78 3878 38.78 39.82 39.82 3982 3982 3082
Lower Income 25LCD 13.58 13.92 1392 1382 1362 13.92 14.26 . 14.26 14.26 14.2.6_ 14.25 14,64 14.64 14.64 14.64 1464
Irdlation %
Econowmic Growth Rate
Houschold Income ~ Average - .
Lower Income - 305 305 305 303 3035 30s 305 305 308 305 305 308 3035 305

TAvecageTocaww T T T ARG T ,zif.,..‘.:.‘_km:‘::iilx 3 Lo &) LIV :1‘-2162_‘:.:1%6:_;;131 AR TSN V=T A ¥ - T AR Vo L - L SAASE &3 LSO & L Rt 2 Caigae 32 1)

e aaoines A

Water Pumhue&ncome (Affordability Ch

4.5% 4.6% A% 4.6% 4% <. 6% 4T% 4 e 4. 'J'% 4% 4.T% 4.8% 4.8% 4.8% 48% 4.8%

AN, N TR L . -2 ol o M e w LD - I LS K SR L

L
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Table C.2-3: Cash Flow Analysis for Retail Supply (Case C-2) at 1997 Price: Neorth Mankwe

(1/4)
Water Demand and Year Q 1 2 3 4 5 6 7 ¥ 9 . 10 1l iz 13 14
Tarifl Forecast 1997 1998 1997 2000 2001 2002 2003 2004 2005 2006 2007 2008 009 2010 2011
A Serviee Level < Senncs Level Am < SEVIOE LEVE] Bttt s
B, Water Demand
B1)Population - - - . A2512 60390 60390 60350 60390 603901 603%0 60390 60390 60390
b23No. of Household . - . - 5084 9,436 9,436 9,436 9436 9,436 9,436 9,436 9.436 9,436
b-3)No. of Yeard Connection - - . - - - - - - - 8,992 3492 3492 5492
b4)Consumption © 1Co 30 30 30 30 30 30 80 80 g0 50
be5YWater Demand. b 1) x bt} KL/ . - - - 975 1,812 1,812 1,812 1812 1,812 483 4,831 4,831 4,831
b-6)Unacoounted for water Ratio 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0%
beTyWater Billed - b-5)x 1. 6 KLA B - - - 820 1,540 1,540 1,540 1,540 1,540 4,107 4,107 4,07 4,107
b-8)Annual Water Produciion.  b-5) % 365 Kl1/a . - . . 356006 661,270 S6LIT1 661,271 66127 661271 |17633%5 1763333 1,763,383 -1,763,388
b-$)Annual Water Sales b7y x 365 KL/a - - - - 302605 362080 562,080 2080 562080 562,080 | 1495830 1,498,880 1458880 1,498,880
C. Retail Water Tariff '
o1 Retall Water Tanfl’ R/KL 1.50 1.50 1.50 1.50 1.50 1.50 336 385 386 3.86
c-2)Flat Rate Tanff ¢1)x 251edx6.4x30  R/mwnth/Houschold 720 7.20 7.20 7.20 720 120
¢-3)Reserve for Upgrading Rimonth/Household -
Income Staternents Yeur Q 1 2 3 4 5 ] 7 1 9 10 11 12 13 4
O.GOOR) 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 - 2009 210 2011
D. Revenue
d-1) Water Sales (Cost Portion) . - . . 434 338 838 235 838 838 N7 277 nn7 an7
d-2) Reserve Fund / Amortisetion - - - - “ - - - - . 3,068 3.068 3,068 3,068
d-3)Revene Total . - - . - 454 843 8543 43 343 843 5,786 5,786 5.78¢ 5,786
F. Expenaes
©-1) Buik Water Tariff R/KL . . . - 0.90 0.0 0.90 125 128 128 125
¢-2) Buik Water Purchase a1 R) 320 595 595 2204 2204 2204 2,204
¢-3) Maintenance & Adpam, Cost 164 243 243 513 513 513 513
e~4) Bxpenses Total - - . q44 438 838 277 ATz 277 A7
Nt Oparseiog T T R A T TS 0T ST R et G e L
Cash Flow Statements{ 1,000R) [1] 1 2 3 4 5 & 7 3 F) 10 11 ¥ 13 14
1,997 1,998 1.999 2,000 2.001 2,002 2003 2.004 2,008 2,006 007 2,008 2,009 010 200 -
¥, Inflow
£21) Net Operating Income - - - . L] - 5 5 5 5 3,068 3068 3,068 3,068
1£2) Grant (RDP Fund) 59 92 3735 11,378 4,520 - - - - -
-3} Loan - . - - - 61 365 5193 14,843 5193 - - . -
{4 Intotost Geonerated 3% - - - - - - - . - - - - - 0
J-3} Inflaw Toto! 59 392 3735 11,378 £,490. &6 370 5198 14854 5198 3068 3,668 3,068 3,069
G, Quthow .
g-1) CAPEX+Replacoment 14,249 5193 - . - .
#7) Loan Repayment (CAPEX) . 3.061 3,061 3,061 3,061
£+3) Short Term Loan Inerest % 1 1 1 1 0 -
gJ)Ourﬂow Toial 14,850 5,194 3,061
AT it T A 118 e T e A e VY
s 3 O TENERRSIOEE, e G A
ounm =17 =13 -7 B 7
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Loan outstanding 100% {/ay
CAPEX 160%
Prmcipal 20 years 61 431 5,658 20960 273
Intersat 8% 5 k2] 453 1,677 2ol
&6 465 6,111 :2.637| 30,056
Affordability Q 1 2 3 4 s [ 7 .3 by 10 11 12 13 &
Year 1997 1908 1999 2000 2001 2002 2003 2004 2005 2006 2007 <008 2005 2010 N
Monthly Expenditure
Average 6LCD  RAHHEM 0.00 0.00 0.00 0.00 0.00 7.20 720 7.20 7.20 7.20 720 50.40 50,40 50.40 5040
Lower Incoms 25LCD  RAHHM 0.06 0.00 .00 0.00 0.00 7.20 720 .20 720 120 72010 1853 18.53 18.53 18.53
Inflation 0%
Economic Growth Rate %a'a
Housthold Income Average  R/month
Lower Incorne i . 308 305 05 305 305 ) 305 305 305 305 305
.Awm&u::’:f:,.t?" GRS v [ ORREINGNENS 1 - LR ¢::::;“:.1mswumfwaxmf”“'“m‘iﬁ’;mm:‘:::m@;;ﬁ:%:ﬂuw G K7 U0 5 ORI &5 T ¥ 1 5
Water Purchase/incemme (Affordability Check)
Lower Income (25.CD) 0.0% 0.0% 0.0% 0.05% 0.0% 2.4% 4% 2.4% 24% 248% 24% 6.1% 6, I% £1%
Awlm"‘ e T T b o TED T L SRS 0 L Y T nm;;";o:m W OB L BT g Ta1%4,
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Table C.2-3: Cash Flow Analysis for Retail Supply (Case C-2) at 1997 Price : North Mankwe (cont'd)

{303y
Water Demand and Year 15 16 17 18 k4 20 pa ] <} 24 25 /] 2?7 3 o 3
Tariff Forecast 2012 2013 Q014 2015 2016 2017 2015 2019 2020 2021 pisrss 2023 2004 aira) 2026 207
A Service Level < Service Level B >
B. Water Demand . : : .
e} )Poputation 60390 60350 60390 60390 60390 60390 60390 60350 6030 60390 60390 60390 60390 &03% 60390 &390
b-2)No. of Household 0436 9,436 9436 .. 9438 9,436 0436 9,436 9,436 9,435 9,435 9,436 2436 o436 - 9436 9,536 Q436
5-3)No. of Yard Connection 8,492 8,492 8492 8492 8,492 2492 3,452 B @02 5492 8,492 8,492 85492 492 B,A92 8,492 3,402
p4)YConsumptions - £0 20 30 80 80 30 80 20 8O 0 80 30 86 80 80 80
b-5)Water Demand - b1 x bt} 4,831 4,831 4,331 4331 4,831 4,831 4,831 4,831 4,331 4831 4,831 4,831 4,831 4,831 4,831 4831
b-8)Unaccounted for water Ratio 15.0% 15.0% . 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% - 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0%
b-TYWater Billed bIN 16 4,107 4,107 4,107 4,107 4,107 4,107 4,107 4,167 4,107 4,107 4,107 4,107 4,107 4107 4107 £,107
p-B)Anmual Water Production - b-5) X365 1,763,388 1,763,388 1,763,388 1,763388 1763388 1763388 1,763,388 1,763388 . 1,7633%% 1,763,388 1,763,388 1,763,388 1,763383 1,763,388 1765388 1765388
)Annual Water Sales’ BT)a 365 1,498,880 11,498,880 1,408,880 1,498,380 1,498,880 1,498,880 1,498,880 1,498,880 1498830 1,493,880 14983880 1,498,580 1498880 1,498,830 1498880 1,493,880
C. Retall Water Tarif? -
¢+ )Retail Water Tanfl - 386 393 393 393 3.93 393 4.00 a.00 400 4,00 <00 408 408 408 <03 <08
¢2)Ftat Rate Tanfl c-13x 25led
¢-3Reserve for Upgrading
Income Statements Year 15 16 17 13 % 20 21 2 px} 24 23 26 27 2% = 0
{1,000R) 2012 2013 2014 2015 2016 W07 2018 2019 2020 2021 2022 2003 2004 2025 2006 2027
D. Revenue
d-1) Waler Sales {Cost Portion) 2,717 2,823 2,823 2823 2823 2823 929 2929 909 2,929 2,929 3,082 3052 3052 3052 3,082
3.2) Reserws Fund / Amortissiion 3.068 3,068 3068 . 3068 3,068 3,068 3,067 3,067 3,067 3,067 3,067 3,063 3063 3063 3,063 3,063
du3)Revenue Towal 5,786 3,89 5,891 s.891 5,891 S.89! 3,906 5,996 5,996 5,996 5996 6,115 L ¥F5) 6417 6115 6113
E. Expenses
&-1) Bulk Water Tanff 125 1.3 1.3 131 . 9} I ) | 1.37 137 137 137 1.37 l.44 1.44 1.44 144 144
-2} Bulk Water Purchase 1% b-3) 2,204 2310 2310 310 2310 2310 2416 2416 2416 2416 2416 2539 . 2,539 2,539 2,539 2539
03} Maimtenance & Admut, Cost 513 513 513 513 513 513 513 513 513 513 513 513 513 513 513 513
¢-4) Expenses Total 2.823 2,823 2023 2,823 2 823 2,929 2.92¢ 2529 2920 2,929 3,652 3052 3,052 3,052 3,052
INet Operating ncome) T 3068 068 3 0GR L 3 068 LN T NS I 0TI LIN0ST L, 9,087 e T MR T et X il RSN C e T
Cash Flow Statemems( 1,000R) 15 16 17 18 . 19 20 21 22 23 Pz 25 - F1i 28 % 30
- 2,012 2,013 2014 2,015 2,016 2,017 2018 2019 2,020 2001 pAsred w23 2,024 2025 pAen pdyra)
F. Inflew
£.1) Net Operating Income 3,068 3,068 3,068 3,068 3,068 2.068 3,067 3.057 3.067 3,067 3,067 3,063 3,063 3,063 3.063 2,003
12) Gram (RDP Fund} - . - - - - . - - - - N - - - -
1.3} Loan - - - - - - - - - - - - - -
1-3) Interest Generated 5% 1 1 1 2 2 3 3 4 4 4 5 s [ 6 7 7
J-5} Inflow Tatal 3,080 3,069 3,069 3068 3,070 3,070 3.075 3.070 3,071 3,071 3.072 3.069 3069 3069 e 3620
G. Outflow -
g1) CAPEX+Replacernent - . - - - - B . - L. - . - - - -
#2) Loan Repayment (CAPEX) 3,06} 3,061 3,061 3.061 3,061 3,081 3.061 3,061 3,080 3,061 3,081 3,061 3,061 3,061 3,061 3,061
g=3) Short Term Loan Inlerest M - - - - - . - - . - - - . - -
2-4)Outfiow Total 3661 3081 3061 3081 3, 061 3060 3080 '
Barpied 7 T ECENA WIS SORDIE, PEEST BRGIKE DE M. SIS #i oI 8
54 6o n 80 -] 11¢ n7y 25 133 141
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(~4)

Loan ounstanding

CAPEX

Principal 20

Interest %

Affordability 15 16 17 18 19 20 2 z z % 25 26 27 P 29 30
Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2003 2024 2025 2026 2027

Monthly Expenditure

Aversge S8LCD 50.40 531 5131 3 51.31 5131 n2 2.22 522 L drrd 5222 53.27 53.27 5327 5327 53.27

18.53 18.86 13.86 18.86 18.86 18.86 19.20 1920 15.20 19.20 1920 1658 19,58 19.58 19.58 19.58

305 308 305 305 308 308 305
P LSV - C G - UERES €0 Lhnae ;ms“-““lf?x.m::., Wa,m::?;.‘:mm:':::,:m“ Lo

Yoriius

305 305 305 305
7 OO 1 CERRR &) LS b L

Water Purchase/Income (Affordability Ch
Lowerh\eome — (.“LCD) e 6 1% . 62% 6 % 6.2%

62% 62% 6. 3% 6 3% 6. 3‘33‘- _6 3% £3% 64% G.4% £.4%
: T T AN A

4. e Yt

[ Ry A
AN AW

i i
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Table C.3-1 : NPV and FIRR Analysis for Loan (Case C-1) : North Mankwe

{Unit: '000R)

Year Cost - Bencfit Real Interest Rate and NPV
Loan tor Loan tor {Bulk O&M| Retal Anual Water {  Taritf \ . . .
Bulk CAPEX| _Retail Cost__| Admin, Cost :"‘“1 Cost| oo gcty| (erpy | Benefn |NetBemeli] e3vi | iests | =%
| & & N
) @ | o | © o5, (©) o (& omexa | wev | wev |y

0 1997 ol 0.00 0 3

T 1998 0 0 0 ol 0.00 0 0 5 0 0
2 1999 ) 0 0 o] 0.00 0 0 0 0 0
32000 0 0 0 ol 0.00 0 0 0 0 0
4 2001 0 0 0 0 0.00 0 4] 0 0 0
5 2002 236 164 300]  302.605 150 354 54 a7 2 37
& 2003 31 442 243 716 562,080 1.50 843 127 106 95 80
7 2004 243 446 243 932 562,080 1.50 843 -89 <72 =53 52
8 2005 3341 3656 450 2a3]  6,720] __ 562.080 1.50 %43 5877]  4.639] 3977 3175
5 2006 3,708 7,438 353 7a3]  1L.842] 562,080 1.50 %3] -10.009|  8430] -7,090]  -5.502
102007 804 2.573 357 2431 4077] 562,080 1.50 843 3.534] -2407]  -1.986] -1.398
11 - 2008 1,230 513 1,743 1,498 880 2.83 4,242 2,499 1.805 1.461 1.072
123009, 1241 5131 1,754] 1.498,880]  2.83] 4242 2488]  1.745] 1385 588
132010 1252 S13] _ 1.765] 1498880 283 4242 2.476]  1.686] 1313 511
14 20111 1,264 5131 1,7770 1.498.880]  2.83] 4.242 2465 1.629] 1245 839
152012 T276| - 513]  1.789] - 1.498.880] - 2.83]  4.242 5453]  1.574]  1.180] 773
162013 1,289 S13]  1.802] 1.498.880]  2.90]  4.347]  2.545] 1.586]_  1.166] 743
17 2014 1,301 53] 1814 1,498,880 2.90] 4,347 2532]  1.532] 1105 684
122015 1314 S13]  1.827] 1.498380]  2.90, 4,347 2515 1.480]  1.047 630
19 2016 1,328 . 513 1,841 1,498,880 2.90 4.347) 2.506 1,429 992 581
20 2017 709 1,342 513 2,564 1,498,880 2.90 4,347 }.783 987 6721 382
21 2018 1,356 513 1,869 1,498 880 - 2.97 4,452 2,583 1,388 927 513
22 2019 1371 513 1,884 1,498 380 - 2.97 4452 2.568 1,330 878 472
232020 1386 S13| 1.899| 1.398.880|  2.97| 4452 2.553]  1.293 531 335
742631 1,402 513] 1915] 1,498.880] . 2.97] 4452 7537 1.248 787 300
75 2022) 1,055 1418] S13|  2.985| 1,398.880]  2.97] 4453 1,366 760 333 214
762023 1434 513|  1.947] 1,498,880 3.05] 4572 7624|1217 738 355
27 2074 1.452] 513] 1.965] 1.498.880]  3.05|. 4572 2607|1174 e8| . 326
28 2025 1,469] - 513 1,982 1.498.880 3.05 4,572 2,589 1,132 661 300
29 2026 1487 S13]  2.000] 14988801 3.05] 4.572 2571 1.09] 625 276
03027 1,506 ST3| 2019 1,498.8%0]  3.05] 4,72 2553 1.052 351 253
Torl 0801]  12607] 20.605]  11.639] 63,831 2735 28.697] 11.094] 5.753|  1.038

FIR- 3.2%

Sensitivity Analysis

1. Tariff Collection

Factor FIRR
60% NA.
70% 0.4%
80% 3.6%
90% 8.4%
100% 9.2%

2. Capital Cost(Loan

Factor FIRR
1.0 9.2%
1.1 7.8%
1.2 6.8%

3. O&M Cost

Factor FIRR
0.9 10.2%
1.0 9.2%
1.2 6.6%
1.5 2.%%

4. Water Demand

Factor FIRR
0.8 5.5%
0.9 7.3%
1.0 9.2%



awoue YLON Z'|0A

€20

Table C.3-2 : NPV and FIRR Analysis for Loan (Case C-2) : North Mankwe (Unit: ‘000R)

Year Cost : Benefit Real Interest Rate and NPV]
Loan for Lean for |Bulk O&M| - Retal Anual Water [ Tantl _ - . .
Dok CAPEX]  Retait | Cost | Admin, Cost| o ™ {nemand (kI (RKL) (ai"“‘ﬁ‘ NetBenefit| =306 | i=5% | i=8%
. ] (3)= .
W) @ 3) @ @ | o [or, | orexe | Nev | NPV | NeV
5 1997 - ol .00 0 0
T 1998 0 0 5 B o[ 0.00 0 0 0 D 0
2 1999] D) 0 0 o[ 0.00 ) 0 0 0 0
33000 o o] 0 o .00 0 0 0 0 0
32001 0 0 0 o ) 0 ) o 0 0
5 2002 73| 164]  400] 302605 _ 1.50 354 53 &7 2 37
6 2003 31 3 ad3| . 243 777 562.080] . 1.50 YE 56 55 9 3
73004 243 365 246 243 1.297] 562,080 1.50 843] 58| 369] 323|265
82005 3341 5.193 50 233 9.227] 562.080] 150|843 5384 6618  -5674] _ 4.529
5 3006|3008 14,849 453 743] 19.253]  562.080] __ 1.50 53] -18410] -14.010] -11.867] 9210
102007 804 5,193 57 3431 6.697]  562,080]  1.50] 843 5854|2356 -3.504] 2712
112008 , 1 1.230 5131 1.743] 1498880 . 486 5,786 204z]  2020] 2364|1734
122000 1241 515] 1754 1,498.880] __ 3.86] _ 5.786] 2031]  2828] 2245 _ 1601
132010 1352 S13] 1.765| 1.498.880] _ 3.86] _ 5.786 020 2.738] 2320 1478
142011 1264 13| 1777]  1.498.880] __ 3.86] 5,786 2.009]  2.650] _ 2.025] _ 1.365
15 2012 1276 13| 1.789] 1498.8%0]  3.86] _ 5.786 3997 2.565]  1922] 1260
162013 1289] 513 1.802] 1.498880] __ 3.93]  5.891] 2080|2548 1.873] 1194}
17 2014 7,301 S13]1814] 1498880] _ 3.93] 5891 2076]  2.466] 1778} 1,102
T8 2015 1.314] 13| 1.827| 1408880 393 5891 30631 2387 1.688] 1017
19 2016 1328] 513]  1.841| 1498880 . 393  5891] 3.050]  2.309] __ 1.603 938
20 2017 709 1342 513]  2.564] 1.498.880| 393 _ 5891 3.336]  1.342] 1,254 714
212018 1.356 513]  1860] 1,498.880] _ 4.00| _ 5.996| 2.126] 2218 1,481 820
222019 1371 S13]188a] 1,498.880]  4.00] _ 5996 312l 2.146] 1406 756
232020 1,386 513 1.599] 1,498,880 _ 4.00] _ 599 2096 2006|1334 508
242021 1,402 53] 1015 1.498.8%0] 400 599 3031  2.007] _1.265 644
25 2022 1.055 7418 513 2085| 14988800 4.00]  5.996] _ 3010] 1438 389 340
262023 1.434 513]1.047| 1.498.880] 408 _ 6.115 2.068] 19331 L1972 564
37 2024 1.452 $13] 1.965| 1498880 408 _ 6115 Z.051]  1.869]  L1IZ 520
28 2025 1369 ST3|T.082] 1.498.880] _ 4.08] _ 6.115 3133|1807 1.054 479
25 2026 1487 513] 2.000] 1408.880(  4.08] _ 6115 3015 1.748] 1000 a2z
302027 7,506 513]2.019]  1.49%.880] _ 4.08] 6115 2.096] _ 1.688 948 307
Total 98911 25.661] 29.605]  11.639] 76.793] 723,606 T6810] 15828 9.477] 1332
. ~FIR= 51%

Sensitivity Analvsis

1. Tariff Collection

Factor FIRR
60% N.A
T0% 2.2%
80% 3. 7%
90% 6.9%
100% 9.1%

- 2. Capital Cost(Loa
© Factor FIRR
1.0 2.1%
1.1 7.8%
1.2 6.3%

3. O&M Cost

Factor FIRR
0.9 9.7%
1.0 2.1%
1.2 7.5%
1.5 5.3%
4. Water Demand
Factor FIRR
0.8 5.8%
0.9 7.4%
1.0 %.1%



C.4  Economic Analysis

1. Conversion Factor and Calculated Project Cost
Project cost which is use for cconomic analysis must be based on the economic price,
which under perfect market ciccumstance without any transfer expenses such as tax.
Unskilled labour cost and fuel is assumed to be differing from the economic price in the
project cost,

1. Labour Conversion Factor (LCF)
LCF= 30%

(1) Uncmployment Rate

Economic Unempleyme {Unemployment Rate
Active nt
Population

Total Black Colourd Indians  |White

North West 973,0000  325.000[33.4% [374% |176% |12.6% {7.9%
Mpmalanga | 1,147,000]  376,000{32.8% {358% 1278% [44% [6.0%

"Source: 1995 October Housshold Survejl.r (OHS), CSS§"

{2) Wage of Labour 1303 R/month

(1997 Feb. Current Price. Average Salaries and Wages and Bonuses per Month)
"Source: Labour Statistics. Employment and salaries and wages,CSS P0242 1, June 1997"

{3) Shadow Wage {Qpportunity Cost) of Unskitled Labour

Labour intensive construction, as RDP project will maximise community Labour
resources. Under this high unemployment circumstance, marginal cost of labour is
assumed very low. .

Opportunity cost of labour is estimated by economic value of domestic work as below.

Domestic Work Salaries 550R/month
Unemployed is assumed to do economic activity Sdays out of 7days
550x5/1= 392.86 R/month

(4) Labour Conversion Factor (LCF)
LCEF is calculated as below

Shadow Wage / Nominal Wage
392.86/1303=30%
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2. Fuel Conversion Factor (FCF)

Nominal Fuel Cost including tax duty and levy and 1t is cstimated 30% of consumer
prices.

Fuel Conversion Factor (FCF) which convert nominal price to the cconomic price is
calculated as below

FCF= 70%
Calculated project cost is estimated preliminary following the manner as below.

1) Breakdown Dircct Construction Cost of each infrastructual component into four
componenls as a) Labour, b) Materiat, ¢) Plant and d) Fucl in the same process of
price adjustment formula of civil (RDP) contract.

2) Convert cost of unskilled tabour and fuel using LCF and FCF respectively.
3) Calculate project cost with the multiplicr.
2. Economic Benefit

Under the principle of “with” and “without” project applied in the economic analysis, an
coonomic benefit for Cases C is measured as saving of cost for labour to be required for
water cartage between residence and standpipe.  In the level of yard-connection, 2
beneficiary is planncd to consume 73 lcd or 467 litters per day per household consisting of
6.4 members on the average. Usually, community people use a polyethylene container
with capacily of 20 litters and wheelbarrow for water carage. - Assuming two containers
can be loaded in a wheelbarrow, it requires about 12 times round trip with average distance
of 100 meters, requiring 15 minutes per trip or 130 minutes {3 hours) per day. On the
other hand, it is reported that a daily unskilled labour costs around R4 to 5 per hour in
rural communities, which is converted as the economic value at R1.2 to 1.5 per hour
applying the labour conversion factor (LCF) as mentioned in the above. Thus, the
economic benefit of the project can be worked out R3.6 per day or R108 per month per
beneficial household.
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Table C.4-1 Direct Construetion Cost Breakdown and Converted Cost : North Mankwe
Direct Cost Breakdown

(Unit; ,000Rand)

Total Labour Materiats Plant Fuel
Ttem amount | % | {Skilled) [Unskdlled] amount | %6 | amount | % | amount | %%
Level A 45,442 11,475 10,235 19,752 3981
Dtk Supply 37210 9353 G000 15,288 3,570
« Intake and PtimpS!aﬁon 51 38| 28% 10 3 23] 15% 83 155% 81 5%
- Raw Water Pipeline 292 73 25% 58 15 73 | 25% 117 | 40% 291 10%
- WT'W and Pump Station 1574 394 | 25% ns 79 236 | 15% 856 | 5% LT 5%
- Bulk Supply Pipclines 33891 | s4m | 25%f 30| soss| 8473 ]25%] 13,556 | 40%) 3,389 10%
- Regional Reservoirs 1,000 3001 36% 240 60 150 | 15% 500 1 50% 50| 5%
- Purp Stalions 302 76| 5% () 15 45 | 15% 165 | 55% 5] 8%
Retail Supply §233 2,123 1,235 1,464 : 412
- Sarvics Reservoir 1,285 386 [ 30% 308 i 193 1 15% 643 | 50% &4 %%
- Reticutation Pipelines §,746 1,687 1 25% 337 1,345 1,012 | 15%] 3,710 ) 55% 337 9
- Standpipes 202 511 25% 10 40 30| 15% 111 | 55% 10 %o,
Yard Conncction - . :
==
Level B 68,426 | 17,470 13,652 31,143 5,130
Bulk Supply 12007 10641 9,719 12.837 3810
- Tntake and Pump Station 280 70| 25% 56 H 42| 15% 154 | 55% 18| s%
- Raw Wakr Pipeline 292 73| 25% 58 15 73 [25% 117 | 40% 29| 0%
- WTW and Pump Station 4,201 1,050 | 25% 840 210 630 | 15%F 2,311 | 55% 210} 5%
- Bulk Supply Pipelines 33891 3,473} 25%] 3,389 5084 BA7I | 25%| 13,556 | 40%] 3,389 0%
- Regional Reservoirs 2,784 8354 30% 663 167 418 1 15% 1,392 § 50% 139 ] 5%
- Pump Stations 559 140 | 25% 112 28 84 | 15% 307 { 55% 28| 5%
Ratail Supply 17,504 4,001 2,626 G402 : 875
- Senvice Reservoir 4,495 1,349 f 30%) 1,079 270 674 | 15%F 2,248 | 50% 2251 5%
- Reticulation Fipelines 12867 3,217 25% 643 | 251 Lol 15%) 7.077Ess%) 643 ] %
- Sandpipes 142 36| 5% 7 28 21 | 1swe] 0 78| 5% 7| 5%
Yard Connection 8915|2229 758 146 i,783 1,337 [ 15%] 4,903 55% 446 | 5%
Converted Direct Cost T L )
Total - Labour Materials _ Plant Fuel
liam amount | % | (Skalled) [Unskilled] amount | % | amount | %% | amount | %¢
Conversion Factor 100% 30%]  100% 160% 70%%
Level A 39,540 6,767 ) 10,235 19,752 1,787
Bulk Supply 32,457 5,671 20001 . 15,288 ) 2,499
- Inteke and Pump Station 143 32§ 25% 30 2 23115%| - . 83 (55%) 5| 5%
- Raw Water Pipeline 273 63 25%| . s 1 73| 25%] . . 117 {4% 20 | 10%
- WTW and Pump Station 1,495 338 | 25%)  31S 24 236 | 15%] 366 ] 55% 551 5%
- Bulk Supply Pipelines 29316 | 4914 | 25%] 3389 ) 1,525 8473 | 25%] 13,556 | 40%e| 23721 10%
- Regional Reservoirs 043 258 | 30% 240 13 150 p1sea] 500 | s0%) o 35 s%
- Pump Stations 287 65 | 25% 60 ] 45 | 15% 166 | 55% 1] 5%
Retail Supply 7633 1096 1,235 4464 F FIEI
- Service Reservolr 1,212 332 ) 30% 308 2 193 | 15%] 643 ] 50% 451 5%
- Reticulation Pipelines 5,700 742 25% 337 05| 1012)15%] 3,710 55% 236 | 5%
- Standpipes 171 221 25%% 10 12 30| 15% 111 | 55% 71 5%
Yard Connection - .
Level B 59,767 | 10,350 13,682 33143 3,591
Butk Supply 17,002 8779 ) 51 Q79 . 17.837 2.667
- Intake and Pump Station 266 60| 25% 56 4 42115% 154 [ 55% 1] 5%
- Raw Water Pipeline 273 63} 25% 58 4 C13 | 25% 117} 40%] . 20 10%)
- WTW and Pump Station 3,991 903 | 25% 840 63 630 | 15%)] . 23n 58] 47| s
- Butk Supply Pipelines 29316 | 4914 25%] 33891 15251 8473 | 25%] 13,556 | 40%| 2372 10%
- Regional Reservoirs 2,625 T18 | 30% 568 50 CAisaste| 139z s0%) 97 sk
- Pump Stetions 531 120 ] 25% 112 2 84 1 15% 307 58%] 0 200 $%
Retail Supply 15,231 2591 1.729 2,626 94021 6137
- Service Reservoir 4,239 L160| 30%] 1979 1 674 ) 15%] 2,248 | 509 152 $%
- Reticulation Pipetines 10,573 1,415 | 25% 643 772 1,930 {15%]  7.077 | 55% 450 5%
- Standpipes 120 16 25% 7 g 21 | 15% 78 | 55% 51 5%
Yard Connection 7,533 98} | 25% 16 335 1,337 [ 15%] 4,903 1 55% 2y %
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Table C.4-2 Calculated Project Cost at 1997 Constant Price : North Mankwe (1/2)
: (Unit bOORand)

_ 1 2 3 4 s
Tem Tota) 1998 1599 2000 2001 2002
Case A Total 58,625 27y rese| ppar| o wan| o 1z
Butk {1)Direct Cakulated Cost 32,487 -} w0328 1602 6,109
(QP&G (x 15%] 4,369 - < 1549 2,403 916
(3)Base Cost (14H2) 31,326 . s 18424 7,025
(4)Engineering Fes Mx 10%] 3,733 - 933 933 933 933
(5 yMiscatlancous )x 2% 649 . 325 325 - .
{6)Institutional Developmd  (3)x 2.5% 933 187 187 187 187 187
(7)Sub-Tota) (HHaG)HE] 42,641 187 L3l 132 19,543 8,145
{8)Physicel Contingency O 15%] 5599 - <oz 2761 1,054
Grand Total 48,240 187] LA IS103] 22,307 9,199
Retall (1)YDirect Calcutated Cost - 7,083 - L4117 4,250 1417
{DPEG {Hx 15% 1,062 - - 212 637| 2
(3}Base Cost (1)4(2) 3,145 . -1 182 4,887 1,629
{(4)Engincering Fee (3)x 10% 8135 . 204 204 204 204
{5)Miscellancous - - - - - -
{6)Institutional Support 3 2.5% 204 41 4 41 11 41
(7)Sub-Total OMEPGRE] 9163 41 244 1,873 5,131 1,873
{&)Physical Contingency Gp 15% 1,222 . . 24 73 244
Grand Total 10,385 41 44| 2118 5,865 1,118
Case B Total §4,860 00| 2472| 230431 42519| 15926
Bulk (1)Direct Calculated Cost 37,002 - 112218 18,232 6,494
(2PRG ax 15%] 5,355 . . 1,241 2,735 974
(3)Base Cost D) 42,552 - 1oians} 2096 7469
(4)Engincering Feo G 0% 4258 S 1064 1,064 1,064 1,064
(5 Miscellancous ax 2% 740 . 370 370 . -
(6)lnstiutional Developmel (3 2.5%| 1,064 23 213 213 21 m
(7)Sub-Total [raysyme]  assn 230 1647 15,784 22243 8,745
(8)Physical Contingency O 15% 6383 . -1 2ns 3,145 1,120
Grand Total 54,004 u3| 1647| 11882 25368 9,865
Retal {1)Direst Calculated Cost 15,231 . -1 3046 9,139 3,046
(2)P&G (Ox 15%) 2,285 . . 457 1,37 437
{3)Basc Cost (1)+2) 17,516 - -1 3503 sk 3,503
{4)Engincering Foc G 10| 1,752 . 418 438 4938 438
(5)Miscellancous - - - - - -
(6)Institutional Support (3)x2.5% 438 88 88 83 3 88
{T)Sub-Total BHEINE] 19,706 88 s35]  4029)  11,03% 4,029
(8)Physical Contingency Ox 15%] 2827 - . 525 1,576 525
Grand Total 22,333 88 si51 4554|1212 4,554
Yard (1)Direct Caleulated Cost 7,533 . . 1,507 4,520 1,507
Conniection Grand Total 2,533 . -l 1,507 4,510 1,507
Level B-A _
Butk 6,155 2% W2} 2719 1081 566
Retail 11,948 47 ] 2438 6,747 2,436
Yard Connection 7,533 - 4 450 4,520 1,507
Total 26,236 73 483 6722) 1438 4,609
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Table C.4-2 Calculated Project Cost in 1997 Constant Price : North Mankwe (2/2)

(Unit: 000Rand)

6 7 9 10
Item fotal 2003 2004 2005 2006 W07

Case C(Higher Service Potion) 26,236 73 483 6,722 14,348 4,609
Bulk (1 Dvrect Calculatod Cost 4,545 - - 1,948 2,211 385
{P&G {I)x 15% 682 - - 292 332 S8

{3)Base Cost k) 5,226 . 40 224 2,543 443
{4)Engincering Fee (3 0%, 523 - $31 13 131 13t
(5)Miscellaneous 9 - 45 43 - -
(B)Institutional Developme; {3 2.5% 131 2% 26 26 26 26
(7)Sub-Total GIEAGHE] 5971 2% 02| 248 2,700 600

(8)Physical Contingency (3 15% 784 - - 136 181 66

Grand Total 6,755 26 2| 299] 3081 666

Refall (1 Direct Calculated Cost 8,149 - - 1,630 4,889 1,630
{22&G6 {1 15% 1,222 - - 244 733 244

(3)Base Cost e 9371 . | o187 5,623 1,874
(4)Engincering Fee {3 10% o7 - 234 234 234 234
{5)Miscellancous . - . - . .
(6)Institutional Support ()x 2.5% 234 47 47 47 47 47

(MSub-Total HBROIH LG 10,542 47 781 2,155 5,504 2,155

(8)Physical Contingency {(3)x 15% 1,406 . - 281 843 i1l

Grand Total 11,548 17 181 2,436 6,747 2,436

Yard {Direct Calcutated Cost 7,533 - 1,507 4,520 1,507
Connection Grand Toetal 7,533 - . 1,507 4,520 1,507
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Table C.4-3 : EIRR Analysis (Case C-1) : North Mankwe

MUPIN YHON T'I0A

‘ EIR= 5.5% _ (Unit: '000K)
Year Calculated Cost_ Benefit Real Interest Rate and NPV
. , : Higher Service| Econonric Value Net Benefit
CAPEX B“’:‘:f‘f‘“ R“”‘é:;t"“’”' Totl Cost | Beneficiarics |  of Cartage Benefit =3% =5% i=8%
i ) {Household) (R/month)
i) ) @) - @rar2rd) () ) B eizm| (84 NPV NPV NPV
0 1997 : - 0 08| 0 0
11998 227 ) 0 227 0 108 0 ah 220 17 @i
7 1999] 1,689 ] 0 1,689 0 108 0 (1,689) (1.5%2) (1.532) {1.34%)
T 2000] 17,221 01 i) 17,220 0 108 0 7Dl Q5759 Qagio) _ (3.670)
7 2001] 28,171 0 0 28,171 0 108 0 GRITD] (G030 G3.1TD (0707
3 2002] 11317 0 0 11317 i) 103 0 ] 0.76D (3.867) 77.702)
6 2000 73 0 0 73 0 108 0 73 Y (54) (46)
72004 433 i) 0 783 | 0 108 ) ve) IR EE) | (34%) 282
gI008] 6,722 ) 0 6,122 0 108 0 6.722) 75.306) (4.550) (3.632)
T 3006] 14,348 |- ) 0 13,348 0 108 0 (6,38 (10990 (5.239) .07 .
0 2007] 4,609 0 0 T600] 0 108 0 (3.609) (3.430) (2,830 G135
112008 1230 513 1743 5492 108 11,006 9,262 6.691 5416 3572
12 2009 1241 313 1,754 §.407 108 11,006 9,251 GARY 5.152 3614
32010 1.252 513 1,765 3,407 108 11,006 $.240 6202 3,500 3.308
14 2011 1.264 513 1,777 8492 108 11,006 5.228 8.101 3661 3.142
15 2012 1276 513 1,780 8.492 108 11,006 9,216 5916 3433 %.905
16 2013 1,289 313 1.802 8.492 108 11,006 3204 5736 3217 3687
17_2014 1.301 513 1814 3493 108 11,006 5,191 5.561 3010 2484
18 2015 1314 S13 1. 1827 8,492 108 11.006 5.178 5.391 3814 2.297
19 2016] . 1,328 513 1,841 8492 | 108 11,006 5,165 3227 3627 RV
20 2017 1,342 513 1,855 8.492 108 11,006 3.151 5067 3.449 1,963
71 2018 1,356 313 1,869 8.492 108 11,006 3.137 4511 3279 1315
22 2019 1371 573 1,884 8492 108 11,006 3,122 2,761 7118 1678 .
73 20204 . 1,386 313 1899 8492 108 11,006 3,107 7614 5965 1.551
74 2021 1,402 313 1.915 5492 108 11.006 3.091 3472 2819 1458
75 2022 1418 513 T.931 3492 108 11,006 5.075 3.334 7680 1,325
76 2023 1434 313 1,947 2492 108 11.006 5058 3200 2,548 1,225
77 2024 1452 313 1,965 5,493 108 11,006 5041 3070 742 1.132
78 2025 1365 | CSER 1,082 8452 108 11,006 5.003 3.944 2,502 1.046
39 2026 1387 513 2,000 8492 108 11,006 5.005 3.821 2,188 567
0 2007 T.506 313 7010 5402 0% T1.006 8587 102 307 533
Total 84,860 PARVARE ﬁw 1ﬁ§40 R 97,873 28,750 3,383 (15,2%%)




Figure C.5-1 ; Income Classification : North Mankwe

1. Menthly Houschold Income

(Rl'momh) Incoms Clacgfication
income %  Average

RI-R29% 16% 161

R300-R492 22% 370

Lower 32% 305

R500-R999 23% 712

RIGDO-R1995  25% 1.2

Middle 8% 1036 Ro00 Rax
R2000-R3995  14% 2436

RA000- 6% 4,659

Higher 20% 3,103 X

Totsl 100% 1,216 R1000-11993

25%

R1-Fess R R499 RH0D-RI9% R0 R71495 R15G8-#197% Radal Rdesy RS0 RIdes  TO000 R34 RG00- REI9S R&X0-

Monthly Income

2. Household Income by Occupstion _ ‘ : j
Income Total Employee  Driver Worker  Self Empl Salary Teacher Pensioner Other

RIRZP 10 3 0 1 3 0 0 i 1
R300-R499 22 2 0 0 5 1 0 14 0
Lower 32 5 0 ] 9 ] 0 13 )
R300-R599 73 14 0 2 0 3 0 3 0
RIOCO-RISS 25 19 1 1 0 4 0 0 0
Middle 48 3 1 3 0 8 0 3 0
R2000-R3995 14 i2 0 0 i b 0 0 ]
R4000- 6 2 0 0 2 0 0 0 2
Higher 20 14 0 0 3 0 9 9 3
Total 100 2 1 4 12 ) 0 18 4

Source: Questioner Survey by JICA Study Team (1997)
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