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PREFACE

In response to drequest f'r_on1 the'Goyornment of the Republic of South Afri_ca, the Government '
of Ja’pan decided to"co'nduct'a basic dosign study on the Project for Rural Water Supply and 7
‘Provision of Samtatlon in Eastern Cape and entrusted the study to the Japan Internatlonal

Cooperatlon Agency 6] ICA)

JICA sent to South Afnca d study team from 7 April 2001 to 28 May 2001 for the I‘1rst Fleld
: Survey and 1 August 2001 to 30 October 2001 for the Second Field Survey

"-I‘he team held di'scussions with th'e of’ﬁcta]s concerned of the"Goyermnent of the Rep'ublic of
'_.South Africa, ‘and conducted a ﬁeld study at the study area After the team returned to Japan, :
. further studies were made. Then a mission was sent to South Afnca in order to dlscuss a draft
basic de51gn, from 28 J anuary 2002 to 14 February 2002 and as this result the present report was -
_ ﬁnahzed .

1 hope that th:s report w11] contnbute to the promotlon of the pro;ect and to the enhancement of .

: fnendly relatlons between our two countnes
I wish to cnpress nay sincere appreciationito the ofﬁcials concerned of the Government of the

Republie of South Africa for their close cooperation extended to the teams.

‘March 2002

\(\/] 1'/1’%?(4]{

Takao Kawakami
President

Japan International Cooperation Agency



. : - March 2002
LETTER OF TRANSMITTAL
~_ We are p_l_eased to subrﬁit to you the basic design study report on the Project for Rural Watei‘
Su'pply'and Provision of Sanitation in E_astdm Cape in the Repub_lic of South Africa.
Th]S study was conducted by J apan Techno Co Ltd under a contract to JICA, during the permd
. from Apnl 2001 to March 2002. In conductmg the study, we have exammed the feasibility and
: ratmnale of the prmect with due consnderatwn to the present situation’ of South Africa and

' formulated the most appropnate bas:c des:gn for the pro_]ect under J apan 's grant aid scheme.

'Fi'ﬁally,' we hope that _this relﬁort will contribute to furt_.hef promotio.n of the project.

Very truly yours,

Shoji Fujii

Project Manager

Basic Desgign Study Team
~ The Project for Rural Water Supply and
Provision of Sanitation in Eastern Cape
The Republic of South Africa

Jabah Techno Co., Ltd.
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SUMMARY

For the Republic of South Africa, a new goveminent was reorganized in 1994 and soon
after, the Reconstruction and Development Programme (RDP) was formulated to
institute a reform in the government and eliminate racial segregation issues, Having
the highest ﬂevelopment pﬁoﬁty by the govefnment, the aim of the RDP for the water
and sanitation sector is to supply 25 lit/cap/day of clean and stable water accessible
within 200 m from the residence, and to construct VIP latrines for all households in the
rural areé.é.. The Departmeht of Water Affairs and Forestry (DWAF) was givén the
respohsibility to carry out this strategy, énd the White Papers on Water Supply and
Sanitation Policy published in 1994 announced that the RDP objective will be met
within seven years. The White Papers also. emphasized that operation and

maihtenanée of infrastructures are the obligated responsibility of the beneficiaries.

In Eastern Cape Province, the coverage rate for water supply is only 39% and for
sanitation, 26% (DWAF survey résults, 1998). On the othef hand, the coverage rate for
water supply in the project target areas a\.'erages'about 8% which implies that this is
the most highly affected area.

In this predicanient, a request was made by the government of the Republic of South
Africa to the government of Japan for Grant Aid Assistance. The 30 requested villages
are located in six former magisterial districts of Eastern Cape Province. The request
consists of the construction of sustainable water supply and sanitation facilities with
adequate capacitjr building for prdper operation and maintenance and opportunities for
_séhitaﬁon and hygiene awa_feness proﬁlotion. The requested facilities are: boreholes,

water supply facilities with either handpump or piped system, and VIP latrines.

Upon accepting the above request, the Japanese government decided to conduct a basic
design study and the responsibility for executing this study was given to Japan
International Cooperation Agenéy (JICA). The first ﬁeld.survey was held from 7 April
to 28 May 2001 in South Africa. The second field survey was held from 1 August to 25
August 2001 for the water source survey, and from 1 October to 30 October 2001 for the
other surveys. Then the explanation of the draft final report was conducted from 28
January to 14 Febniary 2002, and the contents of the basic design report was agreed by -
the South African side.



The executmg agency for this pmJect ig the Department of Water AfTairs and Forestry |
(DWAF)., DWAF has capability for management, operation and mamtenauce of water
and sanitation facilities through many yeérs of experience. However, according to the
Water Services Act of 1997 and other acts, the responsibility for management and
supervision of operation and maintenance will be the local authorities. Therefore in
this project. the: completed facilities will be transferred to the relevant local authority
which is Oliver R. Tambo District Mun1c1pa11ty However, since thls recently formed
District Mumclpahty is lackmg in staff, experience and budget DWAF and other
organizations are in the proc_ess of asiisting them in institutional strengthening and

capacity building.

Water Supply Schemes

From the results of the field surveys, the 30 study villages were put through a screening
" process taking into account such factors as insufficient flow rates, poor water quality,
adequacy of existing water supply facilities, and dﬁplication with other projects. ~This

procédure resulted in 21 villages remaining as candidates for project implementation.

The requéSted waler schemes included Level 1 (héndpump facilities) and Level 2
. (piped water schemes with communal tapstands), bt the sc_feening process eliminated
the Level 1 candidate villages which left only Level 2 villages. Also, due to lack of -
appropriate water sources for som'e_vi].lages, and since some sources have sufficient flow
rates to cover more than one village and villages are located in close prq'ximity of each
other, some of the villages were grouped together to form multi-village water schemes.
Furthermore, the 21 target villages were prioritized by ﬁater scheme groups. The
process of screening and prioritization is depicted below. '

Imtial Screemnq :

Condltwns for Deletion Rankmg Parameters

+ No groundwater potential — + Groundwater potential

¢ Water quality detrimental to (FIUDRY YR * Water quality
health V i * Sufficiency of existing ;

* Existing water supply famht:es Deleted water supply facilities o
sufficient * Willingness and (15 Water..

* No willingness and capabﬂlty for ) capability for O&BM ';S_(;heme__s)_‘;‘
O&M * Sanitation awareness :

s Duplication with another project * Cost-effectiveness

Screening and Prioritization Process for Water Supply



" The priority ranking és Obtaincd by the ébove procedure is shown below. The plan for

waler supply facilities in accordance with the RDP standards is shown in the next page.

Priority of Water Scheme Groups

District - Local Magisterial g Prigrity
Municipality | Municipality 'Dgi:;trict Water_Scheme Group Ranking
: 1 | 1. Kumaxhaka -1
: . : ) 2 |2 Qangu 15
Nyandeni ) Negeleni 313 Didi 4
4 | 4. Ezinkozweni 10
5 | 5. Sikobem 7
. -6 | 6, Centuli 8 |
] ' Umtata 7 1 7. Dlova - 4 )
King Sabata -8 | 8. Upper Xongora 4
_ Dalindyebo : 9 | 9. Gubevu 1
Oliver R. (KsSD) | _ 10 | 10 Lu'xol.weni ' 13
Tambo : ' Mqahdu]i 13. Tafen
_ i1 11. Cezu 3
N 12, Mavundieni
14, Lower Roza
. 12 | 16. Ncalukeni 8
Mhlontlo Qumbu " | 17. Ndasane
' 15. Ndwane
13 18. Myumelwano 14
. 14 19, Dambeni 1
Ntabankulu | Tabankulu 20. Bhakuba
' 15 | 21. KEwazulu 12

Sanit_.atio’n Faciliﬁes

The South African side efuphasized that due consideration should be paid on the
investment in the field of sénitation in order to alleviate waterborne diseases such as
" cholera. In this respect, construction of toilets in primary schools was considered, but
maintenance of school toilets should be the respdnsibility of the Department of
Educaﬁo_n. Therefbre, DWAF has asked the Department of Education for their
permission to construct the toilets and their agreement on maintenance of the toilets.
However, due to the fact that a l_efter to confirm these matiers was not received within

~ the agreed period, the tqiléts had to be deleted from the project.



Water Supply Féci_lj_ti_es Planning

Reser-

Local ) Population Households | Bore- | Control Ta}i—.
.. .. | Village Name }—— : : . o
Munlmpahty : Present Desig—n Present Desigﬂ _holeg Rooms voirs {stands
Kumaxhaka 1,262| 1,616 175 224| 1 1 1 7
: _ |Qanqu 1,827) 2,339] 231] 296 2 2 1 9
Nyandeni ) : .
Didi 1,234 1,680 183| 195| 1 1 1 7
Ezinkozweni 1,770 2,266| 203 260f 1 1 1 9 |
Sikobeni 1,784| 2,284 223 285 1 1 1 10
[Centuli - 2,1841 2,796| - 267 342] 1 1 1 14
Diova 2,356 3,016 299| 383 1 1 3 15
Upper Xongora 730 934 83 106 1 -1 1 6
KSD Gubevu - 995] 1,974 143 183} 1 1 1 | s
Luxolweni 1,033( 1,322 130|{ 166
: : 1 1 1 17
Tafeni 1,606 2,171| 229| 293 : . .
Cezu 711} 910 84/ 108 ' :
: 4 1 1 2 14
Mavundleni 634 812 91 116 '
Lower Roza 1,885 2,413] 267| 342 _
Nealukeni 1,935) 2,477  264| 838 1 1 3 | 24
Mhlontlo |Ndasane 819| 1,048 116] 148 '
Ndwane 3,676 4,704 528 676 :
: .2 g 1 24
Mvumelwano 1,407| 1,801 227 291
Dambeni 4,250] 5,440| 587} 751 . . ' 5 i
Ntabankulu|Bhakuba 4831| 6,184 587] 751
Kwazulu 1,609 2,060 219 280 1 1 1 -9
Total 38,627|49,446| 5,106 { 6,534 | 17 19 22 | 216

The project will be implemented in two phases by locality as follows:
Nyandeni and KSD Local Muncipalities

Phase I:
Phase TL:

Mhlontle and Ntabankulu Local Muncipalities

The Japanese government will provide the following assistance in the form of grant aid.

» Construction of water supply schemes

. Sh_ared support to institutional and social development (ISD) activities

The South African is responsible for carrying out the following obligations.

* Proper maintenance of constructed facilities

iv




~ ¢ Shared funding for ISD interventions.
~*  Other undertakings as stipulated by the guidelines for Japanese grant assistance
{see Section 2-3).

As a result of the implementation of the project, the following benefits can be expected.

e The number of beneficiaries in the project target villages will increase from the
present total population of 38,627 persons to 49,446 persons in the target year.

¢ The unit water consumption rate of the project target villagers will increase from the
present 9 lit/cap/day to 25 lit/cap/day in the targét year.

* The coverage of water supply.in the project target areas (4 LMS) will expand from the
present 8% to 12% in the target year.

¢ At the project target villages, the constructed facilities can contribute to prevention

-of water-borne diseases such as cholera.

This pfoject has effects as explained above and will contribute to improvément of the
basic human needs of the populatioﬁ. Therefore, implementation of this p.roject
' throu.gh. the Jap'al.neSe grant assistance will have great significance. However, if
stréngthe_ning and capacity building of WSA, CBO and WSP are properly carried out, '
this prbject can be effectively i.mblemented ahd the water supply system will become

sustainable.
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CHAPTER1  BACKGROUND OF THE PROJECT

in 1994, a new gbvémment was reorganized and soon after, the Reconstruction and
D'evelopment Programme (RDP) was formulated to institute a .reform in the

government .a‘nd eliminate racial segregation issues, The RDP was placed as the
. highest devel_opmenﬁ priority by the gbvermﬁent of the Republic of South Africa.
- The aiﬁl of the RDP for the water and sanitation sector is to supply 25 lit/cap/day of
clean and stable water accessible within 200 m from the :residence, and to construct
ventilated improved pit (VIP) latrines to all households in the rural areas. The
Depaftment of Water Affairs and Fofestry {DWAF} was given the responsibility to
carry’_oﬁt this_ .strate.gy. As a result, the White Papers on Water Supply and
Sanitation Policy published in 1994 announced that the RDP objective will be met
within seven years, The White Papers also ‘emphasized that operation and

maintenance of infrastructures are the obligéted responsibility of the beneficiaries.

In Eastern Cape Province, the coverage rate for water supply is only 39% and for
sanitation, 26% (DWAF survey results, 1998). On the other hand, the coverage
rate for water suppiy in the project targeted 4 Local Municipalities (5 Magisterial
Districté) averag’es.about 8% which implies that this is the ﬁlbst highly affected

area.

For this purpose, a request was made by the government of the Republic of South
Africa to the government of Japan for Grant Aid Assistance. The 30 requested
villages are located in six former magisteﬁal districts of Eastern Cape Province.
The request consists of the construction of sustainable water supply and_ sanitation
facilities with adéquate capacity building for proper operation and maintenance
and oﬁportunities for sanitation and hygiene awareness promotion, The requested
facilities are: boreholes, water supply facilities with either handpump or piped

system, and VIP latrines.
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CHAPTER 2 CONTENTS OF THE PROJECT

21

Basic Concepts of the Project

2-1-1  Ohbjectives

In accordance with the RDP, the national objective for the rural water and

sanitation sector is to provide sustainéble water supply facilities which can supply

a sufficient amount of good quality water to all citizens by the horizon year, and

toilet facilities which can contribute to improvement of the sanitary environment.

e By the horizon year, ail nationals will be assured of 25 lit/cap/day of clean water
conforming to the national drinking water standards within 200 m of their
homes,

* By the horizon year, all nationals will have access to VIP toilets.

The 6bjcctive of the project is the improvement in conditions of water supply and
sanitation in the least developed target areas of Eastern Cape. This can be
realized through the provision of sustainable water schemes to supply domestic
water in sufficient quantity and of good gquality, as well as toilet facilities to upgrade
the sanitation conditions of the village environment. Furthermore, formation of
an appropriate operation and maintenance system is essential for sustainability,
which require developing the capacities of village committees as well as the
communities to foster a strong sense of ownership.
» At the project target villages, all villagers will be provided with 25 lit/cap/day of
safe and stable water within 200 m of their residences,
* At the primary schools in the project target villages having maintenance
capabilities, VIP toilets will be considered to contribute to sanitation education

of the pupils.

As a result of the implementation of the project, the following benefits can be

expected.

* The number of beneficiaries in the project target villages will increase from
the present total population of 38,627 persons to 49,446 persons in the target

year.

2-1



* The unit water bonsumption rate of the project target villagers will increése
from the present 9 lit/cap/day to 95 lit/cap/day in the target year.

e The coverage of water supply in the project target areas will expand from the
present 8% to 12% in the target year, _

*» Water sources in conformity to the national drinking water standards will be
developed in the project target villages. _

* At the project target villages which recelve full ISD 1nterventmn vﬂlage
committees will bé organized for active operation and maintenance of the
consiructed facilities with opportunities for sanitation education and hygiene |

" promotion, | _ _

o At the'prdject target villages, the constructed facilities can contribute to

prevention of water-borne diseases such as cholera.
~ 2-1-2  Project Description

In the predmament as mentioned previcusly, the less pnwleged populatlon is
suﬁ'ermg most from deficits in water and sanitation. The study target area is
presenﬂy receiving the lowest coverage in water supply and samtatmn This

implies that this area requires improvements in water and sanitation the most.

For this purpose, a request was made by the government of the.Republic of
South Africa to the government of Japan for Grant Aid Assistance. The
request consists of the construction of sustainable water supply and sanifation
facilities with adequate capacity building for proper operation and
maintenance and opportunities for sanitation and hygiene awareness
promotion. The requested facilities are: boreholes, water supply'facilities with

either handpump or piped system, and VIP latrines.

The requested 30 villages located in six mégistprial districts of Eastern Cape
Province are listed below showmg the District Councils as ongma.lly requested.
However, after the request was made, reorganization of the local government
had taken place, which required modifications in Junsdlctlon and demarcation.

These modifications will be reflected in tables listing the sites later in the
report.

2-2
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Table 2.1 List of Reduested Villages
vt

- . Distriet Magisterial . : .
Province Council D%; trict Village Name
' 1. | Kumaxhaka
Eastern Kei 2. | Qanqu
Cape Ngqgeleni 3. | Ngeilitshana
| 4. | Didi
| 5. | Kuleka
6. | Sikobeni
7. | Centuli
8. | Dlova
Umtata 9. | Upper Xongora
10. | Lower Centuli
11. | Sigubudu
" 12. | Luxelweni T
13, | Cezu
. 14. | Mavundieni
Mqan@uh 15. | Macosa
16. | Tafeni )
17. | Ngwangweni
_ | 18. [ Sixhotyeni
19. | Luxeni
Engeobo 20. | Sigangeni
21. | Manzana
22. | Lower Roza
' 23. | Ndwane
qubu 24. | Nealukeni
' 25. | Ndasane
26. { Kubhonza
. 27. | Dambeni
Wild Coast | Tabankulu 28. | Bhakuha
29. | Mpisini
. 30. | Kwazulu

During the first field survey, it was learned that two of the requesfed villages,
' namely Kubhonxa and Mpisini of Tabankulu District, were already being
implemenfed through other funding. .Therefdx"e, both sides agreed tc replace these
villages with alternate villages which are located in close pro.ximity to the study
villages and have similar village scales. As a result, Mvumelwano of Qumbu
Dristrict and Kwazulu D of Tabénkulﬁ District replaced the first two villages. Also
as revealed during the first field survey, District Municipalities were demarcated
from the prévioﬁs District Councils after the request was made. Further, Local
Muh.icii;alities were demarcated based on previous Magisterial. Districts. The

village names were clarified, corrected and confirmed by DWAF during the second

field survey.




Water Supply Schemes

Using the results of' the first field survey, the 30 study villages were put through a
screening process which considered inadequate flow rates, poor water quality and
sufficiency of existing water supply facilit'ies' and consequently, 8 villages had to be -
excluded. The remaining 22 villages were agreed as the target vﬂlages for the
However, one of the 22 villages was later found to be duplicated by
another project, and so this village was also deleted. This gave 21 villages for
project target which are listed below along with changes in village names and

evolution of demarcatmns

project,

The locations of the target villages are shown on the

map in the next page

Table 2-2 "List of Project Target Vlliag__s.

District | District |Magisterial{ - Local Village Name
Council { Municipality | District Municipality Request 1* Field Survey ~ Project
1. Kumaxhaka 1. Kumaxhaka 1. Kumaxhaka
. : ) 2. Qanqu 2. Qanqgu 2. Qanqu
Nggeleni | Nyandeni | 3. Ngeilitshana | 3. Ngcilitshana |3, Didio..
4, Didi. - 4. Didi 4 Rrzinks
5. Sikobeni 5. Sikobeni B, Sikobeni
6. Centuli 6. Centuli 6. Centuli
Umtata S 7. Dlova | 7. Diova_ 7. Dlova:
KSD (King | 8. Upper Xongora | 8. Upper Xongora_ | 8. Upper Xongora
Kei Sabata 9. Sigubudu 9. Sigubudu 9 (Gubev il
o Oliver R Dalindyebo) | 10. Luxolweni 10. Luxolweni 10. Luxolwem
. y . ) 11. Cezu 11, Cezu 11. Cezu
Tambo Mqanduli 12. Mavundleni 12. Mavundleni 12, Mavundleni =
18. Tafeni 13. Tafeni 13, Tafeni
14, Lower Roza 14, Lower Roza 14. Lower Roza
15, Ndwane 15, Ndwane 15. Ndwane
Qumbu Mhlontlo 16, Nealukeni 186, Necalukeni - 16, Nealukeni
17. Ndasane 17. Ndasane 17, Ndasane -
| o 18, — A8 Miimelwari 18. Myumelwano |
wild 19, Dambeni 19, Dambeni - 19, Dz_lmbeni
Coast Tabankulu | Ntabankulu | 20. Bhakuba 20. Bhakuba 20. Bhakuba
21. Kwazulu 21. Kwazulu B 21. Kwazulu

N.B.: The shaded village names indicate those which were changed to a Jocal name or replaced by anocther village.

The requested water schemes included Level 1 (handpﬁmp facilities) and Leﬂrel 2
(piped water schemes with communal tapstands), but the screening process
eliminated the Level 1 candldate villages which left only Level 2 villages. Also,
due to lack of appropriate water sources for some villages, and since some sourcés
have sufficient flow rates to cover more than one village and vﬂlages are located in
close proximity of each other, some of the vﬂlages were grouped together to form
multi-village water schemes. Furthermore, the 21 target villages were prioritized
by water scheme groups. '
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No. | Mag. Cistrict Village Name
Nyandeni Local Municipality
1. | Nggeleni Kumaxhaka
2. Qangu
3. Digi
4, Ezinkozweni
KSD Local Municipality
5. | Umtaia Sikobeni
B, Cantuli
7. Diova
8, Upper Xongora
g, Gubevy
- 10. | Mganduli Luxoiweni
11. Cezu
12. Mavundleni
13. Tafent
Mhiontle Local Municipality
14. | Qumbu Lower Roza
15, Ndwane
18. Ncalukeni
17. Ndasane
18. Myumeiwano
Ntabankulu Local Municipality
19. | Tabankulu Dambeni
20. Bhakuha
21. Kwazulu B
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The process of screeving and priecritization is depicted in the following flow

diagram.

Initial Screening

Conditions for Deletion

No groundwater potential

Water quality detrimental to

health

Existing water supply facilities
- sufficient
No willingness and capability for

O&M

Duplication with another project

9
Villages
Dele_ted

Figure 2-2 Screening and Prioritization Process for Water Supply

_—

Prioritization

Ranking Paramelers

¢ Groundwaler polential
* Watler quality

» Sufficiency of cxisling

“water supply facilities
* Willingness
capability for O&M
Sanitation awareness

Cost-effectiveness

and

>~

Priority of

21 Project
Candidate
Villages
{15 Water

Schemes)

The priority ranking as obtained by the above procedure is shown below. Note

that some rankings are duplicated due to prevalence of equal conditions, and the

subseguent rank numbers are shifted accordingly.

Table 2-3 Priority of Water Scheme Groups

[ Local . .
Municipality Water Scheme Group Priority Rankmg
nl 1. Kumaxhaka 1 i
Nyandeni 212 Qfquu 15
3 | 38.Didi 4
- 4 1 4. Ezinkozweni 10
b | b. Sikobeni 7
6 | 6. Centuli 8
7 | 7. Dlova 4
KSD (King| 8 |8. Upper Xongora ) 4
Sabata 9 | 9. Gubevu - 1
Dalindyebo) 10. Luxolweni o
1971 13. Tafeni B
11. Cezu .
a 12. Mavundleni 3
14. Lower Roza
12 | 16, Nealukeni B
Mhlontlo 17. Ndasane
15. Ndwane
. 13 18. Mvumelwano ) 14
14 19. Dambeni 11
Ntabankulu | "" | 20. Bhakuba '
B 1 15 | 21, Kwazulu a2




* Sanitation Facilitié§

The South African side emphasizéd that due consideration should be paid on the
investment in the field of sanitation in order to alleviate waterborne diseases such as
cholera. In this respect and also cuhSidering the fact that private toilets cannot be
implemented according to Japanese guidelines for grant assistance, both sides agreed
that toilets will be constructed in primary schools (JPS, SPS, JSS) of the 21 project
target vﬂlages depending on the condition of the existing toilets.  The selection
procedure for construction of toilets involved initial elimination of villages without
prirhary schools Then, the primary schools are screened i in terms of exlstence of
toilets, condltxon of exlstmg toilets and extent of suﬁ"i(:lency in the number of exmtmg
toilets. Fl_nally, willingness for operation and maintenance of toilets and awareness
on sanitation _were. evaluated to decide on the village for iinplementétion. The

selection process is illustrated in the following flow diagram.

Conditions for Deletion e
- Decision Factors
* Awareness on use
of toilets
* Willingness for

» No school in village -
= Village has school, but it. is not a
primary school.

¢ Existing toilet is V'IP functmm.ng : maintenance
properly and sufficient in number

Figure 2-3 Selection Process for Sanitation Facilities

As a result of tﬁe above selection procedure, the selected villages are listed below.

Table 24 Selected Villages for Provision of Sanitation

: N . No. of Schools Selected
Local Municipality i Selected Village Name for Toilet Construction
1. Centuli 1
KSD 2. Gubevu 1
Mhlontle 3. Mvumelwano 1
Ntabankulu 4. Kwazulu 1 }

However, since the maintenance of the toilets in the premise of the school is the
responsibility of the Depértment of Education, DWAF has contacted the Department
of Education to reqheét their approval for construction and agreement on
maintenance. Unfortunately, the Department of Education could not submit a letter
conceming their final conﬁrination wif,hin the agreed time period. Therefore, the

provision of sanitation had to be eliminated from the project.



2-2 Basic Design of the Requested Japanese Assistance
2-2-1  Design Policy
2-2-1-1 Basic Policy

This project will target 21 villages in 4 Local Municipalities of the O. R.

Tambo District Municipaiity in Eastern Cape. The project aims to construct

water supply and sanitation facilities to improve the living and sanitation -

environment of the villagers. The basic concepts to be applied to this project

are the following.

+ Prioritization process will be based on water scheme groups, and not
necessarily by villages.

_* Provigion of sanitation will focus on construction of public toilets.
2-2-1-2 Policy towards Natural Conditions

Hydrogeologwal maps of Eastern Cape reveal that the study area is classﬁied as
a difficult area for groundwater development with a high occurrence of dry
boreholes. The success rate for drﬂlmg in this area is generally predlcted to be
about 66%. During the field survey for this project, 20 tesi drillings were
conducted of which 15 of them were successful. Also, the water quality of some
sources revealed concentrations of manganese, fluoride and arsenic above the
drinking water standards. Therefore, when selecting the water sources for this
project, both quality and quantity will be sufficiently considered to provide
adequate supply of safe drinking water.

2-2-1-3 Policy towards Socio-Economie Conditions

The project will make full consideratioﬁ of socio-economic conditions iﬁﬂuenced
by historical background and regional chérécteristics of the study area. The
facilities de31gn will consider features to prevent vandahsm and theft such as
constructing fences around the facilities and installing locks. Further, the
village water and sanitation committees will be educated and intervened on
awareness to deter such incidents. Also, in line with the promotion for
upgrading the social level of women in South Africa, participation by women in
awareness and education activities is encouraged including gender conscious
decision making.
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2.2-1-4 Policy towards Construction Situation

. Excluding Umtata and its surroundings which is the nucleus of the study target
area, demand for construction works is very low, in which the main undertakings
are pﬁblic works and small scale constru.ctipn of commercial establishments and
residences. - Construction materials such as concrete blocks, Bricks and roof tiles
are manufactured lbcally. Most of the construction contractors based in the
target area have experience only in small scale works, and larger works are
handled by.la'rge to medium sized contractors héving their headquarters in urban

centers such as East London.

Although procﬁre_ment of equipment and n_iaterials is out. of scope of this project,
equipment and materials for construction will be given priority to those procured
locally in consideration of ease of handling and maintenance during construction
and minimization of costs. The main materials needed for construction in this
prdject such as cement, block and lumber are available in Eastern Cape. In
' cohsideration of opgration and mainténance, the se_lection of equipment such as
‘pu'mps will consider spai'e parts éwailable in South Africa as.much ag possible.
Also, tapé and gate vaives which are frequently used as well as large volume

materials such as pipes will consider local procurement.
2-2-1-5 Policy on Use of Local Contractors

M.any of the local contfactors have high capability and experience in water and
'sanitétion works. Therefore, the use of local contractors as subcontractors
would be effective in consideration of their knowledge on local construction
matters and regional éocial environment. Hoﬁvever, the prime contractor must
be a Jaﬁanese firm under the Japanese grant assistance guidelines, and the

prime contractor will decide on the use of local contractors.
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2-2-1-6 Policy towards Capacity of Executing Agency on Operation and Maintenance

The executing agency for this .pro'ject is DWAF and they have sufficient
experience for proper operation and maintenance of water and sanitation
facilities. However, according to. the Water Services Act of 1997 and other
related acts, completed facilities will be transferfs_éd to local authorities, where O.
R. Tambo District Municipality is the responsible body for this project.
Nevertheless, this District Mﬁnicipality'was established just recently and they
are lacking in staff, exﬁerien_ce and budget allocation. In this predicament, O, R,
. Tambo District Municipality is ;Sresently receiving support on institutional
strengthening and capacity building from DWAF and other organizations to
. prepare this DM to function as a Water Services Authority (WSA). The
agreement that DWAF will enter into with this DM, which stipulates that the
DM will ﬁccépt full responsibilitj, ﬁnancial and otherwise, .for fhe sustained
" operation and maintenénc’e of the project, is a requisite for implementation of

this project.
2-2-1-7 Policy on Grade of Facilities

The project water supply facilities as public infrastructure will be designed to be
durable, easy to operate and maintain, and matched to the daily life style of the
farget villages. Facilities design and specifications of eqguipment and materials
will be in conformity with SABS and DWAF/RDP standards. .

2-2-1-8 Policy on Project Schedule

Basic design for this project is carried out for 15 water supply schemes in 21
villages. If all 15 schemes are to be implemented_ét one time, completion within
the stipulated period for implementation of Japanese grant projects ‘W(.)uld be
difficult resulting from problems in supervision due to the expanded scale of the
facilities, scattering of the villages and limitations in annual working days; as
well as limitations in the number of appropriate local subcontractors and
construction machineries which can be handled in paralle}. This gives reason to

implement the project in 2 phases.
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2-2-2  Basic Plan

2-2-2-1

Water Supply

The “RDF Guidelines for Rural Water Supply Facilities” is the standard used for

-~ water supply' construction works in South Africa. Therefore, the present pro_]ect

will adopt the following design criteria in accordance with the RDF guidelines to

base the planning of the water supply schemes:

Design Horizon: - 10 Years

Population Growth Rate: 2.5 %fyr | _

Design Water Usage: : '25 lit/cap/day

Standpipe Flow Rate: min, 10 lit/min per tap

‘Standpipe Spacing: = - Each household within a 200 m radius

with modifications as necessary

1) Intake Facilities

Water Sourece - .

The water sources for this project will be boreholes. The test boreholeé drilled
durmg the field survey of thls study wﬂl be deve]oped as production wells to be
used as the water sources. Those having high yields can supply multiple
villages, while at villages whose boreholes have yields insufficient to meet the
deﬁlands of the farget villages, new boreholes are needed as listed below.
These new boreholes will be test drilled du.ring the detailed design survey. If
these new test boreholes can meet the required demands, then these will be
developed as the project water sources during the implementation stage. .
However, if their yields are not sufficient to meet the requirements, then the

water schemes to be covered by these insufficient bureholes will be deleted from

the pro_]ect
Table 2-5 New Borehole Drilling Requlrements o
Required o .
Water Scheme Group Number Proposed Location
: On the lineament about 1.5 km south of the
Qanqu 1 test borehole for the neighboring village of
= Kumaxhaka
Luxolweni, T afeni 1 In the valley about I km away from the center
: of the 2 target villages
Ndwane. Mvamel 1 In the fracture zone along the valley about 700 |
s vameIwano m northeast of the test borehole for this group
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Intake Facility _ )

As intake facilities, submersible motor pumps will be installed in the projec't
boreholes, - The power will come from commercial power lines. The intake
pﬁmp will transmit water up to a reservoir. The pump operation hours will be
from 8 to 10 hours as calculated from the design supply rate and borehole yield.
For ease of maintenance, the borehole will be indepéndent of the control room,
and for security; a pump pit will be constructed to house the borehole as well as
appurtenant valves.

Three-phase power line extensions up to the water source will be the
: responsibility_ of the South African side only if an existing grid is av'ailabl_e
within one kilometer from the project pump station.” Other power line

extensions will be supported by the 'Japanese gide.

Control Room _ _
A control room will be constructed near the water source. The control room
will house the control panel, valves and chlorinator. For security, fencing

material will be installed surrounding the control room. -
2) Transmission/Distribution Facilities

Pipeline . _ ‘

Since rocks are found along the piﬁeline route and hi.'gh pressures are formed
due to long distances and high head losses, the transmission mains will_be sl_;eel .
pipes in principle. For the distribution lines, pip.es to be laid above the ground
will be steel pibes, while those to be laid underground will be either PVC or -
HDPE, in accordance with RDP Sta.ndards. Maximum pressure allowance will
be specified as above 6 Mpa, and where necessary, high pressure pipes will be
used as well as break pressure tanks. Piﬁ)e diameters will be calculated using
the Hazen-William’s formula from maximum hourly demand. Pipe flow rates
will be based on RDP standards of maximum 3.0 mjseé for transmission lines
and 0.3 to 1.5 m/sec for distribution lines. If a service area is located along the

transmission main between the water source and reservoir, water will be |
pumped directly to tapstands in some areas. Meters will be installed along
the transmission main and distribution line from the reservdir to monitor the

yield and consumption rates.
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Water Storage Facilitv

Reservoirs and elevated tanks will be cylindrical of reinforced concrete.  The
" tank volume is determined in accordance with RDP standards of 24 hours of

the design Supp]y rate,

Booster Pump and Tank

_‘Topographically, if the total head rdtmg of the submersible pump does not
_allow the water to be pumped up to the reservmr a booster tank and booster
station will be designed. To minimize de_tentwn time, the booster tank will be
déSigne.d'as 2 to 4 hours of the design supply rate. ‘Next to the booster tank, a
"booster station housing a horizorital centrifugal pump will be constructed to
pump up water to the reservoir. The power for the booster pump will be from

a commercial line.

Stream and Road Crossing

W_héré pipelines must cross streams and roads,_ appropriate protection will be
designed to prevent damages. Special attention must be paid to crossing
national roads where asphalt must be cut for laying the pipeline and repaired

after completing the work.
3) Supply Facilities

Communal Tapstand
The design number and spacing of communal tapstands will be determined as

per the RDP standard of 1 tapstand within a 200 m radius, or if the standard of
10 lit/min flow from a tap is considered, this means that 1 tapstand can supply
: aBOut 250 persons. The final locations of the tapstands will be decided during
the detailed design survey thrdugh the participation of the village cbmmittee.
The communal tapstand will have 1 tap and installed with a valve and
ﬂowﬁléter. If the maximum static pressure at the tap is above 0.75 Mpa, then

a break pressure valve will be used.
The plan for ivate_r supply.facilities according to the above mentioned conditions

and adopted standards is shown in the table below. The concepts for water
‘supply facilities are depicted in the figure shown in the following page.

2-13



Table 2-6 Water Supply Facilities Planning

o ) Population { Households | Bore- [Control| Reser-| Tap-
District | Village Name &esentDesign re;.sentDesign holes [Rooms| voirs {stands
B Kumaxhaka 1262 16150 175] 224] 1 1 1 7
Qangu 1,827| 2335] 23t| 296 2 | 2 1 9
Nggeleni - , -
_ Didi | 1,234] 1,580 153}  195| 1 1 1 7
Ezinkozweni 1,770{ 2,266 203| 260| 1 1 i 9.
Sikobeni 1,784{ 2284 2231 285 1 1 1 | 10
Centuli 2,184| 2,796{ 267| 342] 1 1 1| 14 |
Umtata |Dlova 2,356| 3016] 299| 383] 1 1 3-1 15
Upper Xongora | - 730}, 934] 83| 106] 1 1 1 6
Gubevu - 995} 1274 143] 183] 1 1 1 6
Luxolweni _ 1,033] 1,822| 130} 166) . . .
_|rafeni 1,696] 2,171 229 . 298 . _ o
Mqganduli : : ]
B Cezu 7111 810 84) 108 1 1 ' 9 "
Mavundleni - 634 812 91| 116 _
Lower Roza . 1,885| 2.413| 267] 342
Nealukeni 1,935 2,477 264 338 1| 1 | 3 24
Qumbu  |{Ndasane 819] 1,048] 116] 148 '
Ndwane 3,675 4,704 528 676 o g L 04
Mvumelwano 1,407[ 1,801 2271 291 : :
- |Dambeni | 4,250 5440 587 751 . 3' 5 i
Tabankulu; Bhakuba 4,831! 6,184 587 751 L
L Kwazuly 1,609] 2,060] 219} 280 1 1 1 9
Total 3B,627]49,446] 5,106 | 6,534 | 17 19 22 | 216

'2-2-2-2  Provision of Sanitation

The Department of Education has responsibility for maintenance - of toilets

constructed in the premise of a school, and permission and agreemeht frt_)m the

Department is necessary fo proceed with the project.

However, since a letter to

convey this confirmation could not be received by the agreed deadline, the provision

of sanitation facilities had to be excluded from the project. The plén and design of

the toilets considered for this project are shown in the Appendix.
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FGURE2-4. WATER SUPPLY PATTERN
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