Zululand District Municipality Water Services Development Plan (DC26)
Section 5: Water Services Infrastructure

5. WATER SERVICES INFRASTRUCTURE PROFILE

5.1 Existing water services infrastructure

ZDM has done extensive work on the development of a database that will serve as an asset register, but also to
be used as the basis for the development of an asset management system and to capture asset related
information electronically for ongoing use. The system has been named ‘MANZI' and access can be gained on

the ZDM website at www.zululand.org.za once the user has been issued with a username and password.

Table 5.1(a) below provides a brief overview of the schemes in the district that have been captured on the
MANZI system and a summary of the infrastructure under consideration, as well as a rough estimate of the

value of assets. These figures will be refined over time once the asset management system has been rolled out.

Table 5.1(a): Summary of schemes in the district

SUMMARY DATA LOS TOTAL
Above RDP - Urban 14
Above RDP - Rural 45
Number of Schemes
RDP 85
Rudimentary 135
TOTAL SCHEMES 279

Figures 5.1 (a), (b) and (c) and Table 5.1 (b) below show examples of infrastructure data that is currently
available on the GIS system and also on MANZI. Although many gaps still exist in the infrastructure information

ZDM is working on getting all information gaps systematically updated.
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Table 5.1 (b): Summary of infrastructure components

Zululand District Municipality Water Services Development Plan (DC26)

Section 5: Water Services Infrastructure

available on MANZI system

GROUP COMPONENTS TOTAL
Bulk 905.6 km
Pipelines
Reticulation 4,205.7 km
Bulk Metering Points 58
Meters 548
Hand pumps 18
Pumps 118
Pump Stations 72
Valves 7944
Electrical Connections 85
Installations Abstractions / Sources 468
JoJo Tanks 172
Storage Reservoirs 644
Treatment Plants/Packages 51
Communal Standpipes 4 155
Break-Pressure Tanks 169
Yard Connections 21198
Water Offices 35
Civil R 176 869 818
Mechanical R 51 655 500
Replacement Value
Electrical R 20 449 000
Telemetry R 1 090 000
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Figure 5.1 (a): Existing water infrastructure in th e district
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Figure 5.1 (b): Existing bulk infrastructure in the

Ulundi-Mabedlane water scheme
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Figure 5.1 (c): Existing reticulation networks in t

he Ulundi-Mabedlane scheme
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Zululand District Municipality Water Services Development Plan (DC26)
Section 5: Water Services Infrastructure

The asset data in the MANZI system has been structured in a specific data hierarchy as indicated below:

‘ Regional Schemes ‘

‘ Installations ‘

‘ Components ‘

Different asset groups have been identified for water and sanitation infrastructure and these could be either

listed as installations, nodes or components. Asset data forms have been developed for each asset group and

this is used to capture asset information in the database. The asset data forms provide an overview of the type

of information that is available on each asset group. Examples of such asset groups are:

Water treatment works
Sewage works

Pump stations
Pipelines

Reservoirs

Meters

Valves

Electrical equipment, etc

The Nkonjeni Regional scheme is again used as an example to illustrate the data hierarchy that has been used.

Inside the Nkonjeni Regional scheme footprint there currently exists a number of schemes, varying from RDP to

rudimentary schemes. Each of the schemes are allocated a scheme ID number by the system that is used to

identify the scheme in all reporting that is used and to link different assets to the scheme. One of the schemes

within this footprint is the Ulundi-Mabedlane scheme and the information captured at “scheme” level is shown in
Figure 5.1 (d) below:
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Zululand District Municipality Water Services Development Plan (DC26)
Section 5: Water Services Infrastructure

Figure 5.1 (d): Ulundi-Mabedlane scheme: informatio  n captured at “scheme” level
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The Ulundi water treatment works is one of the installations on this particular scheme and the asset data form

captured at “installation” level is shown below in Figure 5.1 (e):

Figure 5.1 (e): Ulundi water treatment works: infor ~ mation captured at “installation” level

Schematic Mo

Inztallation Modes

[nztalll D SchemelD |Instal_TvpelD
2309 325 Treatment
L atitude Longitude
-28.28175

Elevation
L 543
Construction Date |Lifespan [Tears)
21.329764 1385,/01./02 40

&BC: 2353

Within the Ulundi water treatment works a number of nodes are listed, for example the raw water storage,

sedimentation tanks, clarification process, sand filters, etc. The clarification process is used as an example in

this case and the asset data form captured at “node” level is shown in Figure 5.1 (f) below:
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Zululand District Municipality Water Services Development Plan (DC26)
Section 5: Water Services Infrastructure

Figure 5.1 (f): Ulundi water treatment works: clari  fication process: information captured at
“node” level
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The different nodes within the Ulundi water treatment works comprise of a number of components. The clear
water pump station is such a node that comprises of various components such as the high lift pumps, electrical
equipment, etc. The asset data form captured for the clear water pump station at “component” level is shown in
Figure 5.1 (g) below:
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Figure 5.1 (g): Ulundi water treatment works: clear
captured at “component” level
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Schematic diagrams are also compiled for each scheme and basically summarises the main installations and

nodes that make up the scheme. The diagram also shows how the installations and nodes are connected to

make up the scheme and the direction of flow of the water or sewage. The schematic diagram also forms the

basis for the development of a water balance and telemetry installation for the scheme. The Frischgewaagd

scheme is used as an example and the schematic diagram is attached herewith in Figure 5.1 (h) below:
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Zululand District Municipality Water Services Development Plan (DC26)
Section 5: Water Services Infrastructure

Figure 5.1 (h): Schematic layout of Frischgewaagd w  ater scheme

Frischgewaagd
A Water Supply
River Abstraction Schem e
Zone 1-1
164 hh .
301 stand pipes TS e Schematic
ﬁising Main Layout
‘5@ Zone 1-2
FRl-t UPVC-c8 110 143 hh
Zone 2-1 172 stand pipes
252 hh ;
203 stand pipes UBVC <l 200 Zone Layout
nz#
‘ Zone 1-3
Rpe —_ 103 hh
Zone 4-1 | \ ‘5@ i
B ¥ LSV E 1Y g 2P -
i _ 243hh UPVC-c8 200 FR1:3 ‘ 146 stand pipes
P 270 stand pipes
LIPVIC-c9 200
é@"— Legend
UPVC-4a 110 : Zone 1-4 egen
Zone 2-2 e ﬁ 105 hh
146 hh — —lﬁé@—l— o 145 stand pipes
142 stand pipes 5@ o P14 pipe
FR2:2 ‘ Z14 Supply Zene
UPYC-c9 250 LPVC-ca 250 |
UPYC-£9 200 Zone 4-3 -
104 hh
ﬂ1Tsiﬂn:d, —I_{g@k UPNVC-cH 250 A traction
pipes 5
FRa-1 > Zone 3-4
é@— UPVC-ca 110 — é@— ~ 166 hh Flow Meter
|_ FR2-3 o 173 stand pipes
b District Volumea
UPYC-cd 250 i Contral
Zong 2-3 UPYC-cB 200 =
182 hh
178 stand pipes i Pump
9- . Water
250 kI Warks
Water Treatment Warks ‘
Elevated Tank Pump 1 M| Elevated Tank Res 1M 9 Rasamvolr
‘ _ FROO1DD
Zone 3-1
g2 Hh I Mangosuthu Pump 250 Kl 1:[ Elevated Tank
98 stand pipes FR3.1
: : UPVC-c9 200
UP\C-c3 200 Twc.cg e
|
LIPYC-c9 200
Zone 3-3
235 hh
Zaone 3-2 ; age
90 hh . 251 stand pipes m i
158 stand pipes H
FR3.2

March 2011

Review 1

Section 5: Page 9 of 22



Zululand District Municipality Water Services Development Plan (DC26)
Section 5: Water Services Infrastructure

5.2 Asset management assessment

As mentioned above ZDM is well advanced with the development of MANZI, the ZDM asset management
system. The system currently comprises mostly asset data and work is being done to develop operational and
maintenance procedures for the assets, which will guide the activities for the ongoing upkeep of asset
conditions. Assessments have already been done on certain issues related to asset management and further

work needs to be done on other issues, as summarised below:

e Human resources - The ZDM Section 78 investigation was finalised in 2007 and identified the most

appropriate water services provider arrangement for the ongoing O&M of water services infrastructure
in the district. Current staff organograms were compiled and compared with the minimum required staff
resources needed to perform the O&M duties adequately. Shortages in staff numbers were identified
and are being addressed over time within the ZDM financial means. Training of existing staff was also
identified as a crucial element to ensure highly efficient personnel and this is being addressed annually
as part of the ZDM Skills Development Plan. Certain functions have also been indentified that cannot
cost effectively be developed in-house and will rather be contracted in externally.

e Materials, tools & equipment, transport — The Section 78 investigation has also identified shortcomings

in this regard and has listed vehicles and equipment to be purchased in order to have fully functional
O&M teams. The need for additional stores has also been identified throughout the district and these
are progressively being addressed with the available funding.

e Budget — The Section 78 investigation has identified the funding requirements at present and in the
future to adequately operate and maintain existing assets and new assets to be added over time. This
information guides the preparation of the annual O&M budget, although available financial resources
are not sufficient.

e Asset information — The locality information on assets is very good and particularly the water assets are

viewed to be more than 80% covered. Sewerage information is still lacking but is being addressed.
Asset information that also still needs further work includes as-built information, design reports,
operating manuals, safety plans, etc. Assessments were also done on asset conditions to determine a
brief overview of the status of assets and start identifying where urgent work needs to be done.
Photographs were taken of each asset visited and have been included into the MANZ| system.

¢ Risk management — ZDM realises that available resources will never really be sufficient to address all

needs at once and therefore work has started on the development of a risk based approach to asset
management. This model will consider the risk of failure of an asset, the consequence of such a failure
and the probability of a failure occurring. This will all be compared to ensure that resources are applied
where really needed most.

e Reporting — The ZDM WSP reporting system will feed back valuable information to management
regarding O&M activities and asset performance. This information will be used to adjust asset
management priorities if needed and also track the efficiency of asset management projects that are

being implemented.
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Zululand District Municipality Water Services Development Plan (DC26)
Section 5: Water Services Infrastructure

5.3 Schemes to be transferred

All schemes and related staff that were identified to be transferred from DWAF and Department of Works to
ZDM have been concluded. There are other schemes in the district still being operated by National Department
of Works, e.g water services at prisons, but no formal or informal request have yet been entered into for the

transfer of these schemes.

5.4 Schemes to be rehabilitated

There are currently a number of investigations underway to determine the refurbishment requirements of water
services infrastructure in the district. The refurbishment requirements at bulk plants are receiving first priority
since it is perceived that the most urgent interventions are required at these assets. Investigations are also
being commissioned to determine the condition of urban infrastructure and the refurbishment needs in the
towns. Whilst new infrastructure has been rolled out in the rural areas to previously neglected communities, the
infrastructure in towns have received very little attention and funding since 1994 and it can be expected that
most of the refurbishment requirements will be in these areas. The above mentioned investigations have not yet

been fully completed and the results will be included once available.

Assessment of the bulk water and sewage works:

During June 2009 consultants were appointed to assess the Water and Waste Water Works in Zululand District
Municipality. The assessments included recommendations and cost estimates to refurbish and/or upgrade these
works in the short term and medium to long term. These assessments also recommended emergency

interventions.

This Technical report was compiled to secure funding for the emergency interventions, short term refurbishment
and medium to long term upgrading.

Emergency interventions are needed where work is needed to attend to fatal problem areas, such as
settlements consuming raw untreated water, sewer water spilling directly into rivers and structures that is almost
collapsing. Short term refurbishment (not critical work) is needed to refurbish and upgrade the existing works in
order to meet the current demands and also to enable the works to function at its design capacity. These short
term refurbishments were prioritised using criteria such as cost per capita and current demand versus current

capacity.

Medium to long term upgrading (not critical work) is needed to upgrade the existing works in order to meet the
future demands. These long term refurbishments were prioritised using criteria such as cost per capita and
future demand versus the capacity after short term refurbishment. Some of these works will become redundant

in future (As they will be incorporated into larger regional schemes). This was also taken into account.
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Table 5.4 (a): The list of Waste Water Treatment wo

Zululand District Municipality Water Services Development Plan (DC26)
Section 5: Water Services Infrastructure

rks that were assessed

Current : Local
Delivery Regional Area Municipality
Waste Water Treatment Works
ML/d

1 | Frischgewaagd WWTW 0.08 Sim West eDumbe

2 | Paulpieterburg WWTW 0.30 Sim West eDumbe

3 | Vryheid Town WWTW 9.00 Hlahlindlela Abaqulusi

4 | eMondlo WWTW 2.40 Hlahlindlela Abaqulusi

5 | Nkongolwane WWTW 0.25 Coronation Abaqulusi

6 | Alpha Mine WWTW 0.00 Khambi Abaqulusi

7 | Hlobane WWTW 0.35 Coronation Abaqulusi

8 | Coronation WWTW 1.00 Coronation Abaqulusi

9 | Itshelejuba Hospital WWTW 0.09 Sim Central uPongola
10 | Pongola Town WWTW 2.50 Sim East uPongola
11 | Thulasizwe Hospital WWTW 0.03 Usuthu Nongoma
12 | Holinyoka/Nongoma WWTW 1.80 Usuthu Nongoma
13 | Ceza WWTW 0.14 Usuthu Nongoma
14 | James Nxumalo WWTW 0.08 Nkonjeni Ulundi
15 | Nkonjeni Hospital WWTW 0.20 Nkonjeni Ulundi
16 | St Francis Hospital WWTW 0.06 Nkonjeni Ulundi
17 | Ulundi Town WWTW 2.60 Nkonjeni Ulundi
18 | Enyathi WWTW 0.00 Coronation Abaqulusi

Table 5.4 (b): The list of Water Treatment works th  at were assessed
Current Local
: Regional Area L
Water Treatment Works Delivery Municipality
ML/d

1 | Frischgewaagd WTW 2 Sim West eDumbe
2 | eDumbe WTW (Paulpietersburg) 3 Sim West eDumbe
3 | Ophuzane WTW 0.5 Sim West eDumbe
4 | Tholakele WTW 0.5 Sim West eDumbe
5 | Klipfontein WTW 10 Hlahlindlela Abaqulusi
6 | Bloemveld WTW 5 Hlahlindlela Abaqulusi
7 | Mondlo WTW 9 Hlahlindlela Abaqulusi
8 | Mvuzini WTW 0.5 Hlahlindlela Abaqulusi
9 | Purim WTW 0.24 Hlahlindlela Abaqulusi
10 | Hlobane WTW 2 Coronation Abaqulusi
11 | Louwsburg WTW 0.72 Coronation Abaqulusi
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Table 5.4 (b): The list of Water Treatment works th

Zululand District Municipality Water Services Development Plan (DC26)
Section 5: Water Services Infrastructure

at were assessed (continued)

Current Local
: Regional Area L
Water Treatment Works Delivery Municipality
ML/d
12 | Coronation WTW 0.4 Coronation Abaqulusi
13 | Khambi WTW 0.2 Khambi Abaqulusi
14 | Mountain View WTW 0.05 Khambi Abaqulusi
15 | Belgrade WTW 1.1 Sim Central uPongola
16 | Msibi WTW 0.03 Sim Central uPongola
17 | Khiphunyawo WTW 0.37 Sim Central uPongola
18 | Nkosentsha WTW 0.13 Sim Central uPongola
19 | Spekboom WTW 1.8 Sim East uPongola
20 | Pongola WTW 6.3 Sim East uPongola
21 | Osingisingini WTW 0.04 Usuthu Nongoma
22 | Thulasizwe Hospital WTW 0.2 Usuthu Nongoma
23 | Vuna WTW 4.2 Usuthu Nongoma
24 | Ceza WTW 0.4 Usuthu Nongoma
25 | Khangela Palace WTW 0.01 Usuthu Nongoma
26 | Enyokeni Palace WTW 0.02 Usuthu Nongoma
27 | Ulundi WTW 18 Nkonjeni Ulundi
28 | Mpungamhlope WTW 0.63 Nkonjeni Ulundi
29 | Babanango WTW 0.33 Nkonjeni Ulundi
30 | Enyathi WTW Coronation Abaqulusi
31 | Mandlakazi WTW Mandlakazi Nongoma
32 | Sidinsi WTW Mandlakazi Nongoma
33 | Kombusi WTW Mandlakazi Nongoma
34 | Embile WTW Usuthu Nongoma
35 | Masokaneni WTW Nkonjeni Ulundi
36 | Nkonjeni Hospital WTW Nkonjeni Ulundi

The results of the assessments are shown in Tables 5.4 (¢) & (d) below:
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Zululand District Municipality Water Services Development Plan (DC26)
Section 5: Water Services Infrastructure

Table 5.4 (c): Assessment of Water Treatment works

Cost Cost Estimate
Current Estimate Cost Estimate Long Term
Delivery Emergency Short Term (Excludes
Water Treatment Works Work short term)
ML/d ex VAT and ex VAT and ex VAT and
Prof fees Prof fees Prof fees
1 | Frischgewaagd WTW 2| R - R 1040000 | R 45000000
eDumbe WTW
2 | (Paulpietersburg) 3| R - R 2490000 | R 20000000
3 | Ophuzane WTW 05| R - R 540000 | R -
4 | Tholakele WTW 05| R - R - R -
5 | Klipfontein WTW 10| R - R 8870000 | R 4415000
6 | Bloemveld WTW 5| R - R 3640000 | R 5200000
7 | Mondlo WTW 9| R 480000 R 180000 | R 2400000
8 | Mvuzini WTW 05| R - R - R -
9 | Purim WTW 024 | R - R - R 250 000
10 | Hlobane WTW 2| R 450000 R 1590000 | R -
11 | Louwsburg WTW 0.72 | R 320000 R 2500000 | R -
12 | Coronation WTW 0.4| R 850000 R 1140000 | R 22000000
13 | Khambi WTW 02| R - R - R 150 000
14 | Mountain View WTW 0.05| R - R - R 265 000
15 | Belgrade WTW 1.1 | R 226000 R 95300 | R 12500 000
16 | Msibi WTW 0.03| R 74000 R 2055 000
17 | Khiphunyawo WTW 0.37 | R 18000 R 4 140 000
18 | Nkosentsha WTW 0.13| R 77000 R 1680 000
19 | Spekboom WTW 1.8| R 334500 R 1607 200
20 | Pongola WTW 6.3| R 215000 R 110200 | R 20000000
21 | Osingisingini WTW 0.04 | R 14000 R 672000
22 | Thulasizwe Hospital WTW 02| R 16100 R 42000 | R 800 000
23 | Vuna WTW 4.2 R 323500
24 | Ceza WTW 04| R 2 000 R 2030 000
25 | Khangela Palace WTW 001 | R 800 R 1335000
26 | Enyokeni Palace WTW 0.02| R 36700 R 28 000
27 | Ulundi WTW 18 R 530000
28 | Mpungamhlope WTW 0.63| R 17600 R 35000 | R 20000 000
29 | Babanango WTW 033 ]| R 3 400 R 2335000 | R -
30 | Enyathi WTW No assessments Scheduled
31 | Mandlakazi WTW Assessment outstanding
32 | Sidinsi WTW Assessment outstanding
33 | Kombusi WTW Assessment outstanding
34 | Embile WTW No assessments Scheduled
35 | Masokaneni WTW No assessments Scheduled
36 | Nkonjeni Hospital WTW No assessments Scheduled
37 | Usuthu WTW 0.00 R 100 000 000
R 3135100 | R 39008200 | R 252980 000
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Table 5.4 (d): Assessment of Waste Water Treatment

Zululand District Municipality Water Services Development Plan (DC26)
Section 5: Water Services Infrastructure

works

Cost Estimate

Cost Estimate

Delivery | Emergeney | Gre SRR | S e,
Waste Water Treatment Works y Work short term)
ML/d ex VAT and ex VAT and ex VAT and
Prof fees Prof fees Prof fees
1 | Frischgewaagd WWTW 0.08 RO R 300 000 R 40 000 000
2 | Paulpieterburg WWTW 0.30 R 550 000 R 1 800 000 RO
3 | Vryheid Town WWTW 9.00 RO RO RO
4 | eMondlo WWTW 2.40 R 725 000 R 3630 000 R 5500 000
5 | Nkongolwane WWTW 0.25 RO RO R 990 000
6 | Alpha Mine WWTW 0.00 RO R 300 000 RO
7 | Hlobane WWTW 0.35 R 900 000 R 3 150 000 R 450 000
8 | Coronation WWTW 1.00 R 850 000 R 3980 000 R 6 000 000
9 | Itshelejuba Hospital WWTW | 0.09 R 70 000 R 800 000
10 | Pongola Town WWTW* 2.50 R 13 000 R 363 500 R 1 390 000
11 | Thulasizwe Hospital WWTW | 0.03 R 220 000 R 50 000
12 \';'V‘zll\'/%'jf/ Nongoma 1.80 R 1719 753 R 4 310 000
13 | Ceza WWTW 0.14 R 660 000 R 2 000 000
14 | James Nxumalo WWTW 0.08 R 270 000 R 890 000
15 | Nkonjeni Hospital WWTW 0.20 R 70 000 R 1 770 000
16 | St Francis Hospital WWTW 0.06 R 75 000 R 840 000
17 | Ulundi Town WWTW#** 2.70 R 600 000 R 2900 000
18 | Enyathi WWTW 0.00 No assessments Scheduled
Total R 3038 000 R 17 208 253 | R 67 890 000
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Zululand District Municipality Water Services Development Plan (DC26)

Section 5: Water Services Infrastructure
Figure 5.4 (a): Locality map of the water works
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Zululand District Municipality Water Services Development Plan (DC26)
Section 5: Water Services Infrastructure

Figure 5.4 (b): Locality map of the sewage works
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Zululand District Municipality Water Services Development Plan (DC26)
Section 5: Water Services Infrastructure

5.5 New infrastructure to be built

Water infrastructure:

During 2004 the ZDM started a comprehensive water master planning exercise to determine the most
appropriate methods of providing previously neglected communities with water services. In all cases the main
drivers were to obtain the technical solution that will not necessarily be the lowest in terms of capital
requirements to implement, but rather that will provide a sustainable service throughout the year (sustainable
water source) at the lowest possible water tariff (R/kl). The first step was to identify sustainable water sources in
the district that could be used to provide water supply even during extreme drought situations and then to
determine the most cost efficient way of supplying communities from these sources. The planning methodology
that was used can be summarised as follows:

¢ Identify logical supply footprints

¢ Identify all possible options for supplying water to supply footprints

¢ Determine the capital and operational costs associated with each option

e Evaluate each option

e Decide on most appropriate solution

From the above planning process the entire district was covered with 10 back to back regional schemes, which
are listed below and indicated on Figure 5.5 (a) attached herewith:

¢ Nkonjeni regional scheme

e Usuthu regional scheme

¢ Mandlakazi regional scheme

¢ Mkhuze regional scheme

e Simdlangentsha East regional scheme

¢ Simdlangentsha West regional scheme

¢ Simdlangentsha Central regional scheme

e Coronation regional scheme

e Khambi regional scheme

¢ Hlahlindlela regional scheme

Also indicated herewith on Figure 5.5 (b) is the planned future bulk infrastructure that was identified from the

above planning process.
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Sanitation infrastructure:

Further planning work is still required in the urban areas to confirm the suitability of the bulk infrastructure,
especially with regards to increased pressures on this infrastructure due to an increasing urbanisation trend that

has been occurring and also to allow for future growth in population.

Sanitation infrastructure being provided in rural areas (previously unserved communities) is limited to household

VIP toilets. The units are being implemented on the back of the water infrastructure roll-out plan.

Estimated costs:

Table 5.5 (a) below summarises the estimated costs to provide sufficient water services infrastructure to all

households in future:

Table 5.5 (a): Cost of new infrastructure to be bui It

RSES_I'%::IA';L WATER SANITATION
Nkonjeni R 369105360 | R 75294 000
Usuthu R 1321889255 | R 141126 000
Mandlakhazi R 515450250 | R 53742000
Mkhuze R 17572455 | R 3120 000
Simdl East R 40000000 | R 17 688 000
Simdl Central R 80036964 | R 16 638 000
Simdl West R 172901728 | R 1752 000
Khambi R 100029335 | R 10 518 000
E:E"r:;;‘f‘htii)o” R 185621339 | R 10824 000
eMondlo R 289215884 | R 44 052 000
Rural Sanitation North R 3 500 000
Manufacturing
Plants South R 3500 000
TOTALS R 3091822570 | R 381 754 000
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Figure 5.5 (a): Map of the 10 back-to-back regional ~ water schemes
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Figure 5.5 (b): Planned future bulk infrastructure

Zululand District Municipality Water Services Development Plan (DC26)
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