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1. INTRODUCTION

1.1 SCOPE

The intention of this report is to provide a brief overview on the effect of future
developments on the bulk Water and sanitation infrastructure in the Sol Plaatje
Municipality. The focus is more on recoverable services and the aim is to give an
overview of the effect, projected growth patterns will have on the bulk infrastructure. A
first order cost estimate is still to be done in order to extend these services to enable
current and future developments and to meaningfully extend the design horizon of the
infrastructure.

The 2003 water services development plan, 2007-2011 IDP and Spatial Development
Framework SDF were used as the base information sources, supplemented with
information from infrastructure discipline managers and operators in order to get a
better understanding of the needs and current challenge experienced within the Sol
Plaatje Municipality.

1.2 Methodology used

Two growth scenarios were investigated whereby a projected Land Net Demand was
used in order to determine the number of households in the Sol Plaatje Municipality. A
typical unit split of 50:30:20 was assumed for Low, Institutional and High Income
Households respectively. The growth scenarios were obtained from the Review of
the Local Economic Development Strategy for Sol Pla  atje Municipality draft
report by Demacon, which states an average annual economic growth rate of 2.3%
in the area but lagging off due factors such as unemployment and migration of semi-
skilled and skilled workers to other districts and provinces.

The high growth scenario uses an average household growth rate of 1.9% which is
lower than the current household growth rate of 2.3% as there is a general consensus
among economists and real estate developers that the local economy has tapered off
but still on the positive trend. The Low Growth scenario uses an average household
growth rate of 1.3%. The following tables summarize the projected Net Land demand
for the two scenarios.
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Table 1: Land Net Demand (upto 2023) - High Growth Scenario

Provision for Provision of
Land Net Land Surplus open space Main
Buffer and Infrastructure
Demand (up to dditional land . d Servi
2023) (Additiona andscaping and Services,
20% to 30%) (Additional i.e. Roads
20%) (Additional 20%)
Residential 293 419 524 655
Offices 31 44 55 69
Industrial/warehousing 24 34 43 53
Trade Space 40 58 72 90
Hectare take-up 388 555 694 867

Table 2: Land Net Demand (upto 2023) - Low Growth Scenario

Land Surplus Provision for Provision of Main
Land Net Infrastructure and
Buffer open space and - .
Demand (up (Additional landscaping Services, i..
to 2023) 20% to 30%) | (Additional 20%) Roads (Additional
20%)
Residential 180 257 322 402
Offices 17 24 30 38
Industrial/warehousing 18 25 31 39
Trade Space 11 16 20 25
Hectare take-up 226 322 403 504

The number of households was therefore calculated using the Land Demand
projections up to 2023 and the total projected households for both scenarios in that

year are summarized in the table below.

Table 3: High and Low Growth Scenarios - Household growth upto 2027

Predicted
% Households Predicted Households Households
Area | pistrb 2006 2016 2023

Base* 1.3% 1.9% 1.3% 1.9%

Kimberley 92% 51,032 57,852 61,868 63,162 70,795
Ritchie 5% 2,648 3,002 3,210 3,277 3,673
Rural 3% 1,926 2,183 2,335 2,383 2,672
Total 100% 55,606 63,037 67,413 68,822 77,140

Add.

households 7,431 11,807 13,216 21,534
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2. WATER SUPPLY

2.1 Design Approach

2.1.1Design Criteria

Sol Plaatje Municipality does not have specific design criteria and the Engineering
guidelines was subsequently used as a design guideline.

The following criterion has been used:

Design capacities
High Income residential

1 250 /household/day

Middle income residential 950 /household/day

Low income residential 650 /household/day

Reservoirs Storage Requirement : 24 hours of GAADD (2
sources)
48 hours of GAADD one source
Water loss and Peak factors :

Water conveyance losses LFr = 15%
Summer peak factor : SPF = 15
Instantaneous peak factor: IPF = from figure 8.27 in

Engineering Guidelines

AADD = annual average daily demand

GSDD

gross summer daily demand
(GAADD = AADD x (1+ LFr)
GAADD

gross average daily demand

GSDD AADD X (1+ LFr)x(1+SPF)

2.1.2 Design Assumptions

It was assumed that the growth percentage in other sector water demands would be
equal to that of the residential sector.

No growth in demand patterns for the residential users were allowed for as almost all

3
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consumers already have access and will in future get access to full services i.e. yard
connections and waterborne sanitation.

2.1.3Water Supply Infrastructure
Kimberely

The Vaal River is the main water source of Kimberley and Riverton. Water is
abstracted and treated at the Riverton water treatment works on the banks of the
Vaal River some 20km north of Kimberley. Sol Plaatje has a right to abstract
28 000 000 kl/annum or 76,7 M /day. The water is treated at the Riverton Treatment
Plant which has a capacity of 168Ml/day.

It is then pumped to the Newton Reservoirs through a ring main which supplies
Roodepan and Galeshewe directly from the pumping main. Kimdustria and
Kenilworth are also connected directly to the rising ring mains and also to the eastern
suburbs through the remainder of the Kimberley reticulation via the Newton Reservoir
complex.

The remainder of Kimberley and its suburbs are supplied directly from the Newton
reservoir complex, either directly from the ground level reservoirs or from the 27m
high, water tower for the higher lying areas sourced with water from the Newton
reservoir through a system of pressure pumps.

The total storage capacity of the 4 Newton reservoirs is 261,5 Ml and the capacity of
the ring feed has been sized to accommodate the supply form the treatment plant
and is currently has sufficient capacity.

Ritchie
Water is pumped from the Riet River and pumped to the Treatment plant which has a
treatment capacity of 3.24 Ml/day. The water is then stored in a clear water tank of
capacity 875kl and another pumped to a pressure tower of capacity 186kl. The water

is then gravitated to the areas of Ritchie, Modderrivier, Motswedimosa and Rietvale.
There is a total of 4 reservoirs in the Ritchie area with a total capacity of 2.5kl.

2.1.4Water Demands

Kimberely

Using the growth projections explained in section 1.2 and the design criteria and
assumptions, Table 4 was compiled.




Sol Plaatje: Growth Model Predictions /]\3}11[1?/[\

Table 4: Projected Water Demands for the High and bw Growth Scenarios for Kimberley

Residential 69.50% High 32.00% 75.50% High 20.00% 1,250 23.47 25.44 26.59 26.96 32.64

Middle 39.70% Middle 30.00% 950 22.13 24.09 25.25 25.62 31.30

Low 28.30% Low 50.00% 650 10.80 12.76 13.91 14.28 19.96

Offices 6.70% 8.00% 5.44 6.00 6.34 6.45 8.09

Industrial 8.00% 6.20% 6.49 7.17 7.57 7.70 9.66

Trade Space

& Parks 15.80% 10.30% 12.82 14.16 14.95 15.20 19.08
Total 100.00% 100.00% 100.00% GAADD | 81.16 89.62 94.60 96.21 | 120.74
SPD 121.74 | 134.43 | 14191 | 144.31 | 181.10
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The figures in Table 4 reflect a current day demand of 81M /day (water) and summer
demand of 121M /day, which relates well to current figures of 80 and 118 M /day
respectively obtained from Sol Plaatje municipality. The calculated demand for the
high growth scenario with summer demand of 181.1 Ml/day for 2023 has been used for
comparison.

Ritchie

There is no available historical record of water consumption in the area and therefore
no comparison can be made with the present demand calculations in Table 5.
Therefore further investigations with regard to the town of Ritchie have to be done in
order to determine the accurate projections for the area. Table 5 therefore gives a
guide of the projected demands in the area but still has to be updated with further
investigations.
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Table 5: Projected Water Demands for the High and bw Growth Scenarios for Ritchie

Residential 98.00% High 32.00% 75.50% High 20.00% 1,250 1.22 1.32 1.38 1.40 151

Middle 39.70% Middle 30.00% 950 1.15 1.26 1.33 1.35 1.48

Low 28.30% Low 50.00% 650 0.56 0.69 0.77 0.80 0.94

Offices 0.50% 8.00% 0.01 0.02 0.02 0.02 0.02

Industrial 1.00% 6.20% 0.03 0.03 0.04 0.04 0.04

Trade

Space &

Parks 0.50% 10.30% 0.01 0.02 0.02 0.02 0.02

Total 100.00% 100.00% 100.00% GAADD 2.99 3.34 3.55 3.62 4.02

SPD 4.48 5.02 5.33 5.43 6.03
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2.1.5FINDINGS

Kimberely

The High Growth scenario Average Annual Daily Demand of 120.7 Ml/day has been
used as a basis for comparing with the present infrastructure. Table 6 illustrates the
current water infrastructure capacity compared with the future demand.

Table 6: Comparison with the Present Infrastructure for Kimberely

Low growth High growth
Scenario Scenario Capacity
Component Requirement | Requirement (Ml/day) Adequate Comments
Water abstraction Permit
Water Source needs to be upgraded for the
(SPD) 144.3 181.1 76.7 future demand
More than adequate but the
Treatment pump station needs
Plant (AADD) 96.2 120.7 168 refurbishment
Pumping main corroded and
needs repairs. Capacity to be
Bulk Pipeline increased for the high growth
(SPD) 144.3 181.1 132 (168) * scenario.
Reservoir More than 2.5 days storage
Capacity (48 which more than adequate
Hrs of AADD) 192.4 241.5 261.5 for the future demand.

* Only one rising main of two is operational at the pesent and therefore the capacity is

132Ml/day. When both pipes are operational, the flilcapacity of 168Ml/day can be maintained.

Ritchie

As present demands are not available, the comparison used is to act as a guide and
further investigation need to be made. Table 7 illustrates this comparison.

Table 7: Comparison with the Present Infrastructure for Ritchie

Low High

Scenario Scenario Capacity
Component | Requirement | Requirement | (Ml/day) | Adequate Comments
Water Source Water abstraction rights need to be
(SPD) 5.4 6.0 1.36 upgraded

Present capacity adequate but

Treatment needs to be upgraded for future
Plant (AADD) 3.6 4.0 3.24 demands
Bulk Pipeline Pipeline needs to be increased to
(SPD) 5.4 6.0 3.24 meet the future demand
Reservoir
Capacity (48 Storage not adequate for present
Hrs of AADD) 7.2 8.0 2.466 and future demand
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2.1.6 Upgrade Requirements

Kimberley

The following upgrade requirements have been identified for the Kimberley bulk Water

supply infrastructure.

0 Increase the abstraction volume at the Vaal river from 76.7Ml/day to at least
120Ml/day to meet future demands.

0 Upgrade the High Lift Pumps at the water treatment plant to cater for future
demands

0 Upgrading of 20MI raw water storage reservoir

0 In-situ lining of existing decommissioned 600mm diam ring main through eastern
side of Kimberly and balance of the second line as only a section has been lined.

0 Additional 5 M /day storage requirement at Cater's Ridge to cater for the
southern areas of Kimberley.

Ritchie

As no detailed information about the bulk water infrastructure in Ritchie is available,
no recommendations can be made at the present moment.

Rural Area

There is no bulk infrastructure in these areas and therefore no recommendation has
been made.

3. SANITATION
3.1 DESIGN APPROACH

3.1.1 Design Criteria

As for water supply the Engineering guidelines has been used as a guideline for

demand calculations. The following terminology has been used:
ADWF = Average Dry Weather Flow ( /day)

PDWF

Average Dry Weather Flow ( /s) Flow depth > 1/2
pipe diameter
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PF = Peak Factor (Attenuation to be applied for Population
>1000)
PWWF = Peak Wet Weather Flow (I/s)
= 1.15 x PDWF
Design Flow = ADWF X PF X 1.15

[ (No. of erven x ADWF) + 86 400] x PF X 1.15

PWWF ( /s)

3.1.2 Design Assumptions

It is assumed that the existing treatment plants have been designed for the ADWF,

but can hydraulically accommodate instantaneous peak wet weather flows.

3.1.3 Sewage Runoffs

The total current AWWF runoff of 44 M /day is in the right order if it is considered that

the total current reported runoff is 48 M /day

3.1.4 Sewer Infrastructure

Kimberley

Kimberley is currently served by two sewage -
treatment plants, Homevale, situated North ‘
and Beaconsfield South East of Kimberley
respectively. The Beaconsfield works has a
capacity of 7M and serves a very small
portion of Kimberley naturally draining
towards the South East as well as sewage
from a number of small pump stations
pumped toward the plant. The plant is
currently running over its full design capacity.

The Homevale plant which was constructed in 1977 has a design capacity of
30M /day (upgraded from 20 to 30M ) but is currently running well over its design
capacity, accepting a 40 M /day runoff. Sol Plaatje Local Municipality has called for
planning and design tenders to upgrade the plant to a 45 M /day capacity.

10
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Although the Homevale plant accepts approximately 80% of Kimberley's sewage run-
off, 40% of its run-off naturally drains north west of the Homevale plant and has to be
pumped over the watershed towards the

Homevale Plant. It is important to note the

treated effluent from the Homevale plant

discharges into the Kamfersdam (“Flamingo

Pan”).

De Beers historically used most of the treated
effluent for their mining activities, but have
been reducing their demands with the
reduction in mining activities.

Ritchie

There is a sewer reticulation system serving Ritchie, Motswedimosa and the Rietvale
areas while Modderrivier and Riverton have septic tanks only. The sewage from the
waterborne sewer system drains into the oxidation pond system which has little
capacity for future developments. This means that upgrading of the existing systems
will have to be made to cater for future developments.

Rural Areas

The rural areas make use of pit latrines and buckets.

3.1.5Findings

The total current AWWF runoff of 45 M /day indicated in Table 8 is in the right order if
it is considered that the total current reported runoff is 48 M /day but the projected
Average flows are indicated in Table 8 as the present infrastructure is already
operating above the design limit, it can be observed that in order to cater for the

future demands, the sewer infrastructure will have to be upgraded.

Table 8: Projected Runoff for the Low and High Growth Scenarios

% Distribution
; GAADD (Ml/da
Area Income |y opp Emgrsfrged D 2006 2016 e 2023
Levels (hh/day)
market Base | 1.3% | 1.9% | 1.3% | 1.9%
Residential High 20.00% 32.00% 875 16.43 17.80 18.61 18.61 20.41
Middle 30.00% 39.70% 665 15.49 | 17.06 | 17.98 | 17.98 | 20.03
Low 50.00% 28.30% 450 7.47 9.24 | 1028 | 10.28 12.59

11




Sol Plaatje: Growth Model Predictions

Total

100.00% 100.00% ADWF

39.40

44.10

46.87

46.87

53.03

AWWF

45.31

50.72

53.90

53.90

60.98

3.1.6 Upgrade Requirements

In terms of the total sewage runoff for 2023 a treatment plant capacity of 61 M is
required. The need therefore exists for a 24 M (53-30-7 = 16) sewage treatment
plant.

The Gogga pump station situated north west of Galeshewe receives the largest run-
off contribution of approximately 14 M /day. The need to upgrade this pump station
has been expressed and made part of the IDP project list, but has not yet been
undertaken.

Due to problems experienced with the increasing volume of treated effluent being
discharged into the Flamingo pan, the need to upgrade the Homevale plant and
Gogga pump station it is proposed that a new 20 M /day plant be constructed, north
west of the proposed development of Lerato Park.

The treated effluent can naturally drain towards the Vaal River and a 10km, 450mm
gravity main would be required for this purpose.

A duplication of the existing 7 M plant at Beaconsfield should further be considered
to accommodate the additional 4 M need and in order to carter for the new
developments in the south.

Although several outfall sewers exist and new outfalls might be required for the
various developments, the need to upgrade the existing old 400 @ sewer line from
the Prison site in the South West towards the Homevale works has been expressed.
This evolves a 4,5 km line with approximate 450 @.

The Sanitation needs can be summarized as follows:
o0 New 20Ml/day sewage treatment plant West of Lerato Park.

0 A2,8km, 400mm diam connector sewer between Gogga pump station and new
plant

0 10km 450 mm gravity main to the Vaal river
0 A duplication of the Beaconsfield Sewage Treatment Plant

0 The upgrading of the old outfall sewer with 450 & from the prison site towards
Homevale

12
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ELECTRICITY

Bulk Requirements (Detailed input from Electrical Department)

Any new developments in either the North or south of Sol Plaatje would required the
provision of additional Power Substations as the capacity of the current bulk
infrastructure is already under stress. It is our understanding that Sol Plaatje
Municipality would enter into direct negotiations with Eskom with a view to procuring a
bulk supply in-feed in the area if required, whereupon all bulk services can be
established on behalf of the Developer.

Eskom would typically provide bulk to the Municipality via High Voltage Transmission
and Sub-Transmission Lines. It is further understood that any further development
within Kimberly would require the Transmission to be upgraded.

ACCESS, ROADS AND STORM WATER

Situation Assessment

Due to large potential developments to the north, i.e. the Roodepan, Northgate and
Lerato Park, the capacity of the existing access roads are being exceeded. Individual
access roads to the other developments were not considered and can be made part of
the feasibility.

It is noteworthy to mention that the existing route of the N12 through Kimberley is
disturbing the integrity of the Kimberley Hole and a new bulk carrier is being considered
to link the N12 North and South of Kimberley as originally planned in 1970. Although
concerns have been expressed regarding the effect this road would have on the
business sector, various towns such as Nylstroom and Naboomspruit have gone this
route have highly benefited from it. Funds have been secured to investigate two
alternative routes although no timeframe for the commencement of implementation can
at this stage be quoted.

Although large storm water challenges apparently exist, no specific need have been
indicated, a storm water masterplan study has just been initiated and the outcome
thereof will identify the critical short and long term needs.

Upgrade Requirements

As mentioned above, there are studies being carried out to determine an amicable road
infrastructure for the area and therefore upgrade requirements can only be determined

13
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after these studies have been carried out. Huge storm water challenges are being
experienced and a storm water Master Plan study has been initialled to quantify the
critical and longer term storm water control requirements.

The eminant upgrade requirements that can be envisaged on the roads system at the
present moment include:

o Link road to serve Northern developments between N12 and the Barkley West Road.
o Proposed Bulk barrier N12 route through Kimberley.

The latter would not be dictated by growth and its cost could reach a billion rand.

SOLID WASTE

After discussions with the Sol Plaatje Municipality it has been determined that the solid
waste management in the city of Kimberley is in good order. The landfill site is situated
on the R64 towards Smitsdrift and has sufficient capacity for the next 10 years. This
landfill site is utilized for all the solid waste generated by the city of Kimberley and can
accommodate the new development.

14
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FINANCIAL

The total first order Bulk Infrastructure costing is summarised below:

Table 9: Cost Estimate for the Bulk Infrastructure in Kimberely.

A

) . ) , ./ 0123 , ./ 0123
Quantity Unit Unit Cost

"#3S %% & ! ! ! (N (N

WH %+ ) #% ! B B " 1

( - H#E %I # # ' ( . S (( - !

%/ 0 & 1U$ 2 ! "# (

3% 4 | # ' ' ' (G (G

# R 116,853,000 | R 116,853,000 | " $ # " $ #

%5 % % 6 "# ( [N N

*#$ 7% #)% 56/ %4 "#

Y% # ( 8/ 1 9 ) % 55352 ) " "

( #$ - # % ( 8/ ¢

" & R 66,228,000 | R 66,228,000 | " # #$ " # #$

#6 76#45 1 #2 , " L L

#1/ v h '!!

R 92,200,000 | R 92,200,000 | " # % %$ ' # % %$

() "

( Upgrade on ESKOM side

a) 80 MVA Transformer 11 11
( (

(b) 132 Kv TERN O/H line C C

(c) O/H line between subs . . . ( (

( Upgrade feeder bays at H.A Morris substation (G (G

( Upgrade Midlands substation (2 x 25 MVA trfrs) 1 1

(( Raising of 66 kV O/H line ' ! ) ( (

) ' ' ' L e

+

As the escalation rates for Jun to Aug have not bee  n published, estimated escalation rates have been u  sed for the worst case scenario.
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The cost estimate is based on present costs and has not been escalated to the year
2023 as it is not feasible to predict the percentage escalation to that period. The rate
indicated in the table is for December 2007 and has been escalated by a total of
29.89% from December to August and included in the total costs including
contingencies and professional fees. The cost of upgrading the bulk electricity
infrastructure has not been considered as ESKOM would be the service provider in the
area.

Kimberley

The prices are compared between the two scenarios and for the fact that the
infrastructure is already in need of an upgrade, the cost difference between the two
scenarios is approximately R 108 million. This cost is for the upgrading of the pumping
main line from Riverton by the provision of a 975mm diameter steel pipe in the high
growth scenario. This is the line from the Riverton Treatment plant to the mid-station
where it then branches into 2 parallel 600mm steel pipes and one 975mm steel pipe.

Ritchie

A detailed investigation into the bulk infrastructure of Kimberley needs to be carried out
and therefore a cost estimate has not been made for the area.

Rural

As there is no major infrastructure in the area, a cost estimate has not been carried out
for the area.

SYNOPSIS

Two land take up scenarios were identified though the economic modelling, resulting in
a projected Land Net Demand, which was translated to the development of housing
units in the Sol Plaatje Municipality. A typical unit split of 50:30:20 was assumed for
Low, Institutional and High Income Households respectively.

A base household number of 2006 was used in order to calculate the projected
households for the year 2023 using the two projected land take-up scenarios referred to
above. The high growth scenario gave a land demand for 2023 of 867 hectares (This
value includes provision of infrastructure and services) while the low growth scenario
gave a value of 504 hectares. These values were then used to calculate the predicted
total number of households for the Sol Plaatje Municipality which came up to 68,822 for
the low growth scenario and 77,140 households for the high growth scenario.

The projected households for 2023 were then compared with the existing infrastructure
capacities to determine the upgrade requirements needed and costs in order to cater for

16
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the increased demand from the projected households in the Sol Plaatje Municipality.
The Kimberley infrastructure was the one mainly focused on as there was adequate
information about the existing bulk infrastructure in order to make a comparison. Ritchie
and the Rural Areas were mainly not focused on as existing information about their
infrastructures was inadequate and a detailed investigation had to be done in order to
give a clear indication of the effect the growth projection models would have on the
infrastructure in those areas. Therefore, the following comparisons are mainly on the
Kimberley infrastructure.

Water - Kimberley has adequate water supply and infrastructure for the present demand
but would need to be upgraded to cater for the 2023 demand. The table below indicates
comparisons with comments between the two scenarios and the existing infrastructure
capacity.

Low growth | High growth Adequate
Scenario Scenario Capacity (  no)
Component | Requirement | Requirement [ (Ml/day) (__yes) Comments
Water abstraction Permit
Water Source needs to be upgraded for the
(SPD) 144.3 181.1 76.7 future demand
More than adequate but the
Treatment pump station needs
Plant (AADD) 96.2 120.7 168 refurbishment
Pumping main corroded and
needs repairs. Capacity to be
Bulk Pipeline increased for the high growth
(SPD) 144.3 181.1 132 (168) * Scenario.
More than 2.5 days storage
which is more than adequate
Reservoir for the future demand.
Capacity (48 Localized storage might
Hrs of AADD) 192.4 241.5 261.5 however be required

Sewer — The bulk sewer network and Treatment facilities in Kimberley is already

operating above the maximum capacity and this obviates the need for a cost comparison
for the two scenarios. The small difference in sewage runoff would also not really affect
the choice in upgrade capacity for the additional wastewater capacity.

Electricity — As for the sanitation any further development albeit in the North or south of
Kimberley would necessitate the provision of additional substations and further require
upgrades on the side of Eskom. Eskom is the service provider for the Municipality and
would typically provide bulk to the Municipality via High Voltage Transmission and Sub-
Transmission Lines. Any further housing developments in the Municipality would require
the Transmission to be upgraded.

17
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Roads and Stormwater - There are studies being carried out to determine an amicable
road infrastructure for the area and therefore upgrade requirements can only be
determined after these studies have been carried out. In order to however improve
access to any development in the North additional access from the N12 would be
required.

A preliminary cost estimate for Kimberley based on the upgrade requirements for the growth
projections for the Municipality was therefore produced and a comparison between the two
growth scenarios done.
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This means that a total of approximately R432 million would be required, using present day
rates, to develop the bulk infrastructure to meet the future 2023 demands for the low growth
scenario and a further R108 million over and above that (R541 million) for the high growth
scenario.
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