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Proposed development of Herolds Bay Estate

1 INTRODUCTION AND BACKGROUND

Element Consulting Engineers has been appointed by Long Island Trading 44 (Pty) Ltd
for the rendering of professional civil engineering services for the proposed development
of Herolds Bay Estate on a portion of portion 7 of the farm Buffelsfontein, Herolds Bay.

The project proposes the development of 102 single residential erven, 68 group housing
units, a filling station, 750m2 convenience centre, 250m2 restaurant and 300m2 offices.

A number of pre-application meetings have been held with officials of various relevant
provincial government departments as well as the local municipality to discuss the
development as well as the requirements for the application submission.

This report will detail and discuss the preliminary engineering services design of the
proposed development in terms of firstly the bulk engineering services and secondly the
internal engineering designs in parallel with the engineering standards and technical
design criteria applicable to the project.
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2 PROPOSED LAND USE

The proposed development of a portion of portion 7 of the farm Buffelsfontein, Herolds
Bay encompasses 102 single residential erven, 68 group housing units, a filling station,
750m2 convenience centre, 250m2 restaurant and 300m2 offices.

The Site Development Plan (SDP), as prepared by Nel & De Kock Town Planners is
shown below and is included as addendum.
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Figure 1: Site Development Plan (SDP)

Engineering Services Report Rev4



Proposed development of Herolds Bay Estate

The Site Development Plan (SDP) of the commercial erf, as prepared by Brink Stokes
Mkhize Architects, is shown below and is included as addendum.
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Figure 2: Site Development Plan (SDP) of commercial centre
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3 LOCALITY AND ACCESS

The proposed development is located on a portion of portion 7 of the farm Buffelsfontein,
Herolds Bay. The site is located directly north-east of the existing Herolds Bay township
and directly west of the existing Oubaai Golf Estate. The site is bounded to the north and

west by farmland.

Current and proposed access to the residential development is obtained via Oubaai Main

Road from the existing traffic circle at the entrance to Oubaai Golf Estate.

Proposed access to the filling station and commercial site is proposed directly from
Oubaai Main Road at a point approximately 78m east of the intersection with the R404.

This point is currently also servicing an access to the private development to the south.

Figure 3: Locality and access
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4 GEOTECNICAL INVESTIGATION

A formal geotechnical investigation has not been performed yet and will be performed
during the detail design stage. A visual inspection of the site was conducted in order to
assess conditions on site.

Holistically, the conclusion reached is that the in-situ materials found on site are
adequate for the construction of engineering services and foundations for low-level
residential and commercial development.

General Soil Profile

Inspection of the site indicated relatively consistent soil horizons throughout with a light
brown silty sand of significant depth present. Darker brown silt is evident in the lower
lying areas. The materials appear slightly moist and are fairly loose. No perched water
table is evident and a low to moderate water retention rate is expected. Flat to undulating
gradients are evident.

Slope Stability
Gradients on the site is flat to undulating. No natural slope instability is present.

Ground water and stormwater

No ground water and/or perched water are evident. A low to moderate water retention
rate is expected. Lateral movement of stormwater will be moderate due to the flat to
undulating gradient. Erosion of the silty sands may occur.

Engineering Services

A TLB will suffice for trenching and excavations of all services and foundations in all
materials. Although the possibility of rock is deemed to be small, rock may be present at
deeper depths. This will be determined by a formal geotechnical investigation.

Foundations for residential development

The visual investigation indicated that the in-situ materials are adequate to support
residential development. Reinforced strip footings will be adequate for the development.
Fill areas to be adequately compacted to a minimum specification to be determined from
the formal geotechnical investigation and detail design.

Foundations for filling station development

The visual investigation indicated that the in-situ materials are adequate to support the
development of a filling station. Reinforced strip footings will be adequate for the
development. Fill areas to be adequately compacted to a minimum specification to be
determined from the formal geotechnical investigation and detail design.
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Foundations for commercial centre

The visual investigation indicated that the in-situ materials are adequate to support the
development of a neighborhood commercial centre (commercial and office space).
Reinforced strip footings will be adequate for the development. Fill areas to be
adequately compacted to a minimum specification to be determined from the formal
geotechnical investigation and detail design.

Construction materials
A number of commercial operators are located in close proximity to the site for the
provision of imported construction materials.
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5.1

5.2

PRELIMINARY ENGINEERING SERVICES DESIGN

This chapter will discuss the preliminary engineering services design of the proposed
development in terms of firstly the bulk engineering services and secondly the internal
engineering designs in parallel with the engineering standards and technical design
criteria applicable to the project. A set of preliminary design drawings is also available for
reference and discussion purposes and should be consulted in parallel to the discussions
below.

General

The proposed development is classified from an engineering bulk services perspective as
an infill development with infill taking place between the existing Herolds Bay township
and Oubaai Golf Estate. Infill development is desirous from a bulk engineering services
perspective as all or most bulk municipal services are normally already available and in
place. Such infill development will improve the holistic financial sustainability of the local
municipality due to additional rates and taxes being generated without the burden of
additional capital outlay. The proposed infill development will subsequently not trigger
unaffordable capital cost burdens to the local municipality but will in fact strengthen the
financial sustainability of the municipality in both the short- and longer term.

Water

Water Demand

The Average Annual Daily Demand (AADD) for this proposed development in line with
accepted design consumptions, assumptions, criteria and standards, is calculated and
estimated at approximately 131 kl/day.

Peak factors will be considered during the detail design stage of the project.

Bulk Availability

Preliminary investigations and the necessary discussions with the local municipality
indicated that bulk water is available for this development. A letter to this regard,
confirming the allocation and availability of bulk water for this development has been
obtained from the George Municipality and is attached to the report as addendum.

Connection Point

The site is serviced by a municipal 200mm uPVC bulk water line along Oubaai Main
Road along the southern boundary of the site. The locality of this existing bulk water line
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in relation to the proposed development site is indicated in the diagram below and also in
the layout drawing attached as addendum.
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Figure 4: Existing bulk water line layout servicing the site

Design Criteria and Standard of Engineering Services

e Design consumption
o Single residential erven — 900l/unit/day
o Group housing units — 500l/unit/day
o Convenience shop — 400l/2100m2/day
o Restaurant — 5001/100m2/day
o Office space — 4001/100m2/day
o Peak factors as prescribed
Minimum pressures for the network are calculated for a fire flow 30l/sec and peak
demand at the point of lowest pressure under peak conditions.
Maximum of 4 valves to isolate a pipe section.
Maximum length of 600m of main pipe per isolated section.
Air valves to be provided where applicable.
Minimum cover to pipes to be 900mm.
Pipe type and class to be uPVC class 6 to 12, depending on existing network
pressure.
e Pipe diameters varying between 63mm and 90mm depending on pressure available
and flow required.
e Erf connections to be HDPE Class 10.
e Erven to be serviced with a 20mm connection and Aqua-Loc box and meter.
e Fire hydrants to be provided in accordance to relevant guidelines and legislation.
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Also refer to concept typical detail drawings attached to the report.
Conditional bulk water line

Approval received from the municipality was conditional upon the provision of a new
160mm dia bulk water line in the western portion of the development. The line doubles as
the internal reticulation. The following diagram indicates this internal bulk line and detalil
is provided in the preliminary design drawing attached as addendum.

Figure 5: Conditional new 160mm dia bulk water line in western portion of development

Preliminary design

The preliminary design is presented in the following diagram and is attached as
addendum to the report.
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Figure 6: Preliminary design drawing
Financial sustainability

From a bulk water engineering services perspective, the development will improve the
holistic financial sustainability of the local municipality due to additional rates and taxes
being generated without the burden of additional capital outlay. Capital contributions will
strengthen the municipality financially in the short term. The proposed infill development
will not trigger unaffordable capital cost burdens to the local municipality but will
strengthen the financial sustainability of the municipality in both the short and longer
term. From a long-term perspective, the additional Operation and Maintenance (O&M)
costs of the municipal network will be covered from the additional rates and taxes.

Sewer

Site layout considerations

The proposed development is spanning over a watershed and three drainage zones are
identified for design and report purposes. Approximately 50% of the site drains towards a
general western direction towards Herolds Bay (Zone A). Approximately 40% of the site
drains towards a general north-eastern direction towards Oubaai Golf Estate (Zone B).
Approximately 10% of the site drains towards a general south-eastern direction towards
the ocean (Zone C).

These zones are indicated diagrammatically on the figure below:
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Figure 7: Sewer drainage zones

Design flow

The Average Dry Weather Flow (ADWF) of the development, in line with accepted design
criteria and standards, can be calculated and estimated as 120kl/day. The ADWF of
Zone A (western zone) can be calculated and estimated as 60kl/day. The ADWF of zone
B (north-eastern zone) can be calculated and estimated as 45kl/day. The ADWF of zone
C (south-eastern zone) accounts for approximately 15kl/day.

The design peak flow, inclusive of a specified peak factor of 3.5 and 15% extraneous
flow, will be calculated for the network during detail design stage.

Capacity at Herolds Bay WWTW and municipal sewer network

Correspondence with the local municipality indicates that the existing Herolds Bay
WWTW located to the south-west of this proposed development does not have any
surplus capacity to accommodate the additional flow of the proposed development. The
discussions also indicated that the existing sewer network servicing Herolds Bay does
not have surplus capacity to accommodate the flow from the proposed development.

A letter has been obtained from the municipality confirming the above and is attached to
the report as addendum.

The option of connecting into the municipal sewer network was subsequently not pursued
further.
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Sewage treatment solution

The sewerage treatment solution identified for the proposed development is a package
plant at each of the three drainage zones. After thorough research on package plants
available in the market, the package plant identified and specified for this development
will be a Maskam Clarus Fusion.

The Maskam Clarus Fusion is a 4-stage, modular, biological, activated sludge, package
sewage treatment plant. The Maskam Clarus Fusion has a low capital cost outlay, a low
operational & maintenance cost and hence a low lifecycle cost of ownership. The plant is
gravity fed and have a low energy requirement for the treatment process lifecycle. The
treatment media is highly resistant to degradation and remains stable over the long term
resulting in little maintenance requirements. Scraping or scarifying is not required. The
plant has a small footprint and is quiet in its operation. Treated effluent will be clear and
odorless and will meet the Department of Water and Sanitation (DWS) General
Standards.

The package plant reduces environmental risk as no raw sewer is accumulated and
pumped from any low points and no environmental spill can subsequently occur. Also,
having a package plant in each of three drainage zones, further lowers environmental
risk by dividing any remaining risks in three.

The treated effluent will be pumped from each of the three package plants to an internal
detention pond, subsequent to which it will trickles down as a minor stream through the
estate to the large irrigation dam, where it will be utilized for irrigation on the farm.

Package plant process description

The Maskam Clarus Fusion is a 4-stage, modular, biological, activated sludge, package
sewage treatment plant. The plant consists of four treating chambers internally. A pre-
treatment and post-treatment process are also prescribed.

Pre-treatment will firstly entail a stainless-steel screen for retaining non-sewage matter
(plastic bags, rags, sanitary products, etc.) and notices will be published regularly in the
homeowners association newsletter that owners should refrain from flushing any of these
items into the system. Pre-treatment will secondly entail a concrete buffer-tank with
multiple outlets (acting as a splitter box). Each outlet will feed one Maskam Clarus Fusion
Unit.

The primary chamber of the Maskam Clarus Fusion package plant will receive sewage
from the buffer tank. Here the sludge will settle and digest at the bottom of the tank and
the scum will develop on the surface. The solids-free effluent in the middle will be fed by
gravity, into the second chamber.
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The second chamber is an anaerobic chamber. This chamber contains a spherical-
skeleton type of filter media (4.3-inch diameter). Through fixed film processes on the
surface of the filter media, biological anaerobic treatment thrives while suspended solids
are captured. The microorganisms in this chamber convert nitrates in the recirculated
water returning from the aerobic chamber to gaseous nitrogen. The nitrogen then
escapes to the atmosphere. The effluent is fed by gravity to the third chamber.

The third chamber is an aerobic filter media chamber. The aerobic floating and circulating
fiter media chamber consists of an aeration upper section and a filter media lower
section. The chamber is filled with hollow, cylindrical filter media (0.6-inch diameter and
0.55 inches long). Biological treatment takes place with the help of the fixed film growth
on the filter media surface. Aeration is continuous. Air is introduced with a low-energy air
pump. Residual suspended solids are captured by the filter media circulating in this
section. The filter media in the aeration chamber are backwashed regularly (10-minute
cycle, twice a day) by the backwash system located at the bottom of the chamber. The
backwashed water is transferred by an air lift pump back into the sedimentation chamber
for further digestion. The efluent is fed by gravity to the fourth chamber.

The fourth chamber is a treated water storage chamber. This chamber is designed to
temporarily store treated water coming out of the aerobic filter media chamber. The
treated water in the storage chamber is ready for discharge. During normal operation, a
recirculation line transfers a small portion of the treated water back into the sedimentation
chamber by way of an air lift pump.

Effluent released from the unit is lastly post-treated by UV disinfection before pumped
further into the scheme as treated effluent.

The figures below respectively contain a diagrammatical 3D view of the unit as well as a
diagrammatical top and side view of the unit. The diagrams are also contained as
addendum to the report.
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Figure 8: Maskam Clarus Fusion 3D view
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Figure 9: Maskam Clarus Fusion diagrammatic top and side views
Plant design parameter for zones A,B & C

Three drainage zones are identified for the project as discussed earlier in the report,
namely zones A, B & C. The plant design for each drainage zone is briefly presented
below. The plant design for zone A is the largest and hence will also be presented
diagrammatically:

Zone A (west):
e ADWEF 60kl/day
e Installation type — underground
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e Stainless steel primary screen

e Buffer tank — 60kl concrete

e Buffer tank size — 5m(w) x 10m(l) x 1.2m(d)

¢ Unit type — Maskam Clarus Fusion ZF4000

e Unit capacity — 15kl/day/unit

e Number of units — 4 units

e Arrangement of units — parallel

e Size per unit —4.66m(l) x 2.44m (w) x 2.54m (h)

e Size of parallel unit arrangement (concrete slab area) — 14.76m x 7.16m

e Size of total installation (fenced area) — 20m x 10m

e Post-treatment type — UV

o Treated effluent pumped to detention pond in the middle of the estate (refer SDP)
where after it will trickle to the large irrigation dam (refer SDP) on the remainder of
the farm for utilization as irrigation water in the farm.

The figures below respectively depict the schematic layout and schematic flow diagrams
as well as a tabular summary of inputs and outputs of the zone A installation:

Detention pond

-
B

Treated effluent

pump station d‘i-
A (5 (5 é 6’“ UV treatment
l i i & &
i 1t 1o o 1z Maskam
[ 3 o e I~y Clarus Fusion
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o o 3¢ 3£
‘L' e _ - A <———— Concrete slab
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screen MASKAM
Sewage inflow WATER
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Figure 10: Schematic layout diagram of Zone A installation
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Figure 11: Schematic flow diagram of Zone A installation

Description Input Output Source Destination Disposal Notes
Wastewater inflow 60Kl/d Herolds Bay Estate Buffer tank Pre-treatment screening with stainless
wastewater steel screen
Buffer tank 60kl/d 60kl/d Wastewater inflow into plant Chambér 1 {Digestion &) Concrate tank 60K (5m x 10m x 1.2m}
separation) (Pre-treatment)
Chamb: 1 (Digesti & Chamb 2 Biological
amber 1 {Digestion & gy 60K/d  |Buffer tank amae (Biologica
separation) anaerobic treatment)
Chamber 2 (Biological Chamber 1 (Digestion &|Chamber 3 (Biological aerobic|
anaerobic treatment) separation) treatment)
Chamber 3 (Biological aerobic| Chamber 2 (Biological|Chamber 4 (Treated effluent
treatment) anaerobic treatment) storage)
Chamber 3 (Biological bi
Aeration system Atmospheric air amber 3 (Biological aerobic - Low energy use
treatment)
Chamber 4 (Treated effluent| Chamber 3 (Biological aerobic UV Treatment at release of
Treated effluent
storage) treatment) chamber 4
Treated effluent in line with DWS
Chamber 4 (Treated effluent disch lati National Wat:
Treated effluent 114kl/d 114kl/d amber 4 (Treated effluen Pumped to detention pond scharge regulations _t a, ona aser
storage) Act, General Authorisation, General
Limits)
G ional tewate
. EOrge reglonal wastewater Sludge digested in chamber 1, limited
Sludge Wastewater inflow treatment works (5 year .
remaining sludge
cycles)

Figure 12: Summary of inputs and outputs of Zone A installation

The plant design for drainage zones B and C are discussed below. These plant designs
will not be presented diagrammatically as they are similar albeit smaller than the plant

design for zone A.

Zone B (north-east):

e ADWF 45kl/day

e Installation type — underground

e Stainless steel primary screen

e Buffer tank — 45kl concrete

e Buffer tank size — 5m(w) x 9m(l) x 1m(d)

¢ Unit type — Maskam Clarus Fusion ZF4000

e Unit capacity — 15kl/day/unit

e Number of units — 3 units

e Arrangement of units — parallel

e Size per unit — 4.66m(l) x 2.44m (w) x 2.54m (h)
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e Size of parallel unit arrangement (concrete slab area) —11.32m x 7.16m

e Size of total installation (fenced area) — 20m x 10m

e Post-treatment type — UV

o Treated effluent pumped to detention pond in the middle of the estate (refer SDP)
where after it will trickle to the large irrigation dam (refer SDP) on the remainder of
the farm for utilization as irrigation water in the farm.

Zone C (south-east):

e ADWEF 15kl/day

e |Installation type — underground

e Stainless steel primary screen

e Buffer tank — 15kl concrete

e Buffer tank size — 3m(w) x 5m(l) x Im(d)

¢ Unit type — Maskam Clarus Fusion ZF4000

e Unit capacity — 15kl/day/unit

e  Number of units — 1 unit

e Arrangement of units — single

e Size per unit —4.66m(l) x 2.44m (w) x 2.54m (h)

e Size of single unit arrangement (concrete slab area) — 5.44m x 7.16m

e Size of total installation (fenced area) — 10m x 10m

e Post-treatment type — UV

o Treated effluent pumped to detention pond in the middle of the estate (refer SDP)
where after it will trickle to the large irrigation dam (refer SDP) on the remainder of
the farm for utilization as irrigation water in the farm.

Operation & Maintenance of package plants

The Maskam Clarus Fusion has a low capital cost outlay, a low operational &
maintenance cost and hence a low lifecycle cost of ownership. The plant is gravity fed
and have a low energy requirement for the treatment process lifecycle. Energy is only
required for a low energy air pump and UV treatment. The treatment media is highly
resistant to degradation and remains stable over the long term resulting in little
maintenance requirements. Scraping or scarifying is not required. The plant has a small
footprint and is quiet in its operation. Treated effluent will be clear and odorless and will
meet the Department of Water and Sanitation (DWS) General Standards

Inspection of the system will be performed by the estate supervisor on a daily basis.

Monthly samples of treated effluent will be submitted for laboratory analysis as per
legislative requirements and responsible custodianship.

The plant will be serviced on a six-monthly basis through a maintenance contract.
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Although sludge build-up in the system will be minimal due to its design, sludge that do
build up will be removed as and when required, but typically will be approximately 5-year
intervals. Sludge will be removed to the George regional wastewater treatment works.

Fat, Oil & Grease (FOG) trap (restaurant)

A fat, oil & grease (FOG) trap is specified at the restaurant on the commercial site. The
FOG trap retains all fats, oils and grease from the restaurant and prohibits these
substances to flow into the sewer network and into the Maskam sewage package plant.
Retention time of 6-hours and a plant of 4kl is specified in order to be most effective.
FOG trap to be cleaned on a monthly basis by the restaurant personnel and checked
monthly by the estate’s maintenance management personnel.

Alternative connection point (east of development)

The proposed development is located directly adjacent to the Oubaai Golf Estate.
Discussions have been ongoing with Oubaai Golf Estate to accept the sewer generated
from this development into their Oubaai WWTW. The Oubaai WWTW is located to the
north-east of this proposed development, adjacent to the common boundary with this
development. A site visit has been conducted.

A new bulk outfall line may be constructed from the north-eastern extremity of the
proposed development, following the contour, to the Oubaai WWTW.

A letter confirming the desirousness of the Oubaai Golf Estate Homeowners Association
to receive this effluent is attached to the report as addendum.

The design of the Oubaai WWTW has been studied and a site visit has been conducted.
It has been determined that this WWTW has sufficient surplus capacity to accommodate
the additional flow generated from this proposed development. Officials from Oubaai
have also confirmed that this WWTW has sufficient spare capacity to accommodate the
additional flow. A letter confirming the surplus capacity in the Oubaai WWTW has been
obtained from the Oubaai Golf Estate Homeowners Association and is attached to the
report as addendum.

The developers of the Herolds Bay Estate are desirous to obtain the treated effluent as
irrigation water and this alternative has subsequently not been investigated or designed
further.

Alternative connection point (west of development)
As discussed earlier in the report, the western portion of the development drains towards

Herolds Bay. A 160mm diameter uPVC gravity sewer line is available on the northern
extreme of the existing Herolds Bay township. Preliminary discussions with municipal
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officials indicated that this existing 160mm diameter sewer gravity line and subsequent
network does not have surplus capacity to accommodate the flow from the development.
This network drains into the Herolds Bay wastewater treatment works (WWTW) which
also does not have any surplus capacity as indicated by the municipality.

A letter confirming the lack of capacity in the network and WWTW, has been obtained
from the George Municipality and is attached to the report as addendum.

The option of connecting into the municipal sewer network was subsequently not pursued
further.

Another alternative investigated for this western portion of the site was pumping over the
watershed to the eastern portion of the new network, if, and only if, the alternative of the
connection to the Oubaai WWTW was pursued further. In this scenario, the pump-station
will be located on the western extreme of the proposed development. A tertiary
alternative, namely a Horizontal Directional Drill (HDD) of approximately 700m, may be
investigated when necessary. The HDD option, albeit expensive, will eliminate pumping
costs for the lifecycle of the network.

Existing bulk sewer networks (layout plan)
The diagram below indicates the existing sewer networks servicing the site, both the

160mm municipal line on the south-western corner of the drawing and the private Oubaai
WWTW on the north-eastern corner of the drawing.
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Figure 13: Existing bulk sewer network servicing the site

Design Criteria and Standards of Engineering Services

e The following design flows will be utilized:

o Single residential — 800l/erf/day

o Group housing units — 450l/unit/day

o Convenience shop — 4001/100m2/day

o Restaurant — 5001/100m2/day

o Office space — 4001/100m2/day
Specified peak factor of 3.5
Allowance for 15% extraneous flow
A conventional waterborne sewerage system will be provided.
Minimum flow velocities designed for as 0.7m/s.
Minimum cover to all pipes to be 800mm.
Pipe diameters of generally 110mm for all service connections and minor lines and
160mm and above for main lines, as required per the detailed designs.
e Minimum design gradients to be as follows:

Dwelling Units Grade
1 (House connection) 1:60

1-5 1:80

6-10 1:100
11-80 1:120
81-110 1:150
>110 1:180

e Erf connection depth to be minimum 1.0 m and at least be able to drain 80% of the

erf.
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e Precast concrete rings manholes with concrete floor and premanufactured concrete
lid.

Manhole covers and frames to be Polymer Concrete.

Manholes to be central over main pipe on downstream side.

Manhole spacing to be maximum 80m

All concrete, mortar or screed used with manholes to be from dolomite aggregate and
low alkali sulphate resistant cement to SABS 471.

e Pipelines to be uPVC class 34 and to be laid on Class C bedding.

Also refer to concept typical detail drawings attached to the report.

Preliminary internal sewer network design

Three drainage zones are identified for the project as discussed earlier in the report,
namely zones A, B & C. The internal network design for each drainage zone is briefly
presented below:

Zone A (west):

e ADWEF 60kl/day

e  Gravity network draining south-west

o Package plant in south-western corner of development (refer SDP)

o Treated effluent pumped to detention pond in the middle of the estate (refer SDP)
where after it will trickle to the large irrigation dam (refer SDP) on the remainder of
the farm for utilization as irrigation water in the farm.

Zone B (north-east):

e ADWEF 45kl/day

e  Gravity network draining north-east

e Package plant in north-eastern corner of development (refer SDP)

o Treated effluent pumped to detention pond in the middle of the estate (refer SDP)
where after it will trickle to the large irrigation dam (refer SDP) on the remainder of
the farm for utilization as irrigation water in the farm.

Zone C (south-east):

e ADWF 15kl/day

e  Gravity network draining south-east

e Package plant in south-eastern corner of development (refer SDP)

o Treated effluent pumped to detention pond in the middle of the estate (refer SDP)
where after it will trickle to the large irrigation dam (refer SDP) on the remainder of
the farm for utilization as irrigation water in the farm.

The preliminary sewer design for the internal network reticulation is presented in the
following diagram and is attached as addendum to the report.
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Figure 15: Internal sewer network design
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5.4

Financial sustainability

From a bulk sewer engineering services perspective, the development will be neutral to
the holistic financial sustainability of the local municipality as ho municipal service will be
rendered to-, but also no rates and taxes be generated from this development. Capital
contributions will not be applicable as no services are rendered. The proposed infill
development will not trigger unaffordable capital cost burdens to the local municipality.

Roads and access

Access

Current and proposed access to the residential development is obtained via Oubaai Main
Road from the existing traffic circle at the entrance to Oubaai Golf Estate.

Proposed access to the filling station is obtained directly from Oubaai Main Road at a
point approximately 78m east of the intersection with the R404, opposite an existing

intersection servicing an access to the private development to the south.

The access points are indicated in the following diagram.

Figure 16: Proposed access points to the development.

Sight distances at both of the proposed access points are excellent and satisfactory for
development purposes in both the vertical and horizontal alignments.

An array of photographs below indicates sight distances at both of the access.
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Figure 17: North-western view along Oubaai Main Road at the existing traffic circle with
the existing and proposed access (gravel road). Sight distance is excellent in both the
horizontal and vertical alignments.

Figure 18: South-eastern view along Oubaai Main Road at the existing traffic circle with
the existing and proposed access (gravel road) to the left and the existing accesses to
Oubaai Golf Estate and Breakwater Bay Eco Estate in the centre and right respectively.
Sight distance is excellent in both the horizontal and vertical alignments.

Figure 19: Western view along Oubaai Main Road at the proposed access to the filling
station (on the right). Sight distance is excellent in both the horizontal and vertical
alignments.
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Figure 20: Eastern view along Oubaai Main Road at the proposed access to the filling
station (on the left). Sight distance is excellent in both the horizontal and vertical
alignments.

Traffic Impact Assessment

A Traffic Impact Assessment (TIA) has been performed. The trip generation of the
eventual fully developed proposed residential and commercial development is estimated
at approximately 251 trips in the morning peak hour. The traffic impact of the proposed
development will be negligible from a traffic engineering perspective. Refer to parallel TIA
report.

Internal Standards and Design Criteria
Internal standards and design criteria are specified as follows:

Internal road widths of between 5.2m and 7.4m, depending on road class
Asphalt surfacing 30mm.

Pavement structural materials to be imported from commercial sources.
All minimum radii at bellmouths to be 8m.

Minimum road grade of 0.4% and camber of 2%.

Road design life of 20 years.

Preliminary design

The preliminary design is presented in the following diagram and is attached as
addendum to the report.
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Figure 21: Preliminary design drawing
Financial sustainability

From a roads engineering perspective, the development will improve the holistic financial
sustainability of the local municipality due to additional rates and taxes being generated
without the burden of additional capital outlay. Capital contributions will strengthen the
municipality financially in the short term. The proposed infill development will not trigger
unaffordable capital cost burdens to the local municipality but will strengthen the financial
sustainability of the municipality in both the short- and longer term. From a long-term
perspective, the additional O&M of the road network will be covered from the additional
rates and taxes.

Stormwater

Design background, standards and criteria

Stormwater design on this proposed development is notable not only from an engineering
perspective but also from an environmental perspective. A formal stormwater reticulation
system will be required and will be provided by a combination of surfaced roadways,
kerbs, channels, cut-off drains, strormwater pipes and various minor structures. Energy
dissipation will be performed as standard practice with gabion mattresses at all outlets.
All pipe outlets will be standard concrete headwalls. Litter traps will be provided at all
stormwater outlets and will be cleaned on a regular basis by the estate’s landscaping and
maintenance teams.
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The integrated stormwater and road system form an integral part of layout planning. The
system rests on three legs, namely the minor system, the major system and the
emergency system. Minor storms and normal flowoff are catered for in the normal road
prism and piped system. Major storms are routed through a linked system of road prisms
and public open spaces, using attenuation techniques. The emergency system
recognizes failure of the minor and major systems and provides for emergency runoff by
providing continuous overland flow routes to minimize flooding of residential areas.

The following standards and design criteria are envisaged:

e Minor system designed for 2-year return period and conveyed in a combination of
maximum 200m aboveground in the road prism and underground piped system.

e Major system designed for 50-year return period. Difference between the 50 year and
2-year flood to be conveyed in the road prism with depths not exceeding 150mm and
into designated public open spaces, using attenuation technigues.

¢ Minimum gradients for pipelines to allow minimum flow speeds of 0.7m/s at full flow.

¢ Maximum pipeline flow velocities to be 3.5m/s.

Stormwater pipes to be 100D as required by specific loadings or installation

conditions.

Bedding to be Class C.

Minimum cover on pipes to be 800mm.

Minimum pipe diameter to be 450mm.

Gravel traps to be provided in manholes (where required on steeper slopes).

Gabion mattresses to be provided at all outlets for energy dissipation.

Litter traps to be provided at all outlets.

Outlets to be standard concrete headwalls

All designs will be confirmed with the municipality during the detail design stage. Also
refer to concept typical detail drawings attached to the report as addendum.

Site layout considerations

The proposed development is spanning over a watershed and three drainage zones are
identified for design and report purposes. Approximately 50% of the site drains towards a
general western direction towards Herolds Bay (Zone A). Approximately 40% of the site
drains towards a general north-eastern direction towards Oubaai Golf Estate (Zone B).
Approximately 10% of the site drains towards a general south-eastern direction towards
the ocean (Zone C). These zones are indicated diagrammatically on the figure below:
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Figure 22: Stormwater drainage zones

Internal design

Approximately 50% of the site drains towards a general western direction towards
Herolds Bay This area is designated as Zone A (refer diagram) and is divided into three
sub-drainage zones, namely Zones Al, A2 and A3. The first zone, Zone Al has an area
of approximately 2.36ha with an estimated 1:2 year peak flow of 0.258m3/s and 1:50
year peak flow of 0.729m3/s and will be routed via the formal stormwater system into a
proposed internal detention pond of approximately 1,360m3 in volume (refer diagram).
The detention pond will be a focus point in the development with ample landscaping and
beautification. Zone A2 has an area of approximately 5.33ha with an estimated 1:2 year
peak flow of 0.582m3/s and 1:50 year peak flow of 1.646m3/s and will be routed through
the formal stormwater system into the existing main irrigation dam of approximately
29,000m3 in volume (refer diagram). The outlet from the internal detention pond (Zone
A1) will trickle as a minor stream into the existing irrigation dam. This stream will also be
a focus point with ample landscaping and beautification. A last minor portion of Zone A,
namely Zone A3 has an area of approximately 1.44ha with an estimated 1:2 year peak
flow of 0.157m3/s and 1:50 year peak flow of 0.445m3/s and will discharge directly into
the unnamed drainage line to the west of the development crossing underneath the R404
in an existing culvert. Energy dissipation will be performed at this outlet with a gabion
mattress design. The existing overflow from the existing main irrigation dam, is also into
this drainage line underneath the R404.

Approximately 40% of the site drains towards a north-eastern direction towards Oubaai
Golf Estate. This area is designated as Zone B (refer diagram) and has an area of
approximately 6.1ha with an estimated 1:2 year peak flow of 0.667m3/s and 1:50 year
peak flow of 1.883m3/s. Stormwater will be discharged at this point into an unnamed
minor natural stream flowing in a north-eastern direction into the Gwaing River. Energy
dissipation will be performed at this outlet with a gabion mattress design. A detention
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pond is not required at this point as drainage is released into a natural stream with no
other development possible downstream into the Gwaing River.

A minor percentage of stormwater of approximately 10% drains towards a south-eastern
direction towards the ocean. This area is designated as Zone C (refer diagram) and has
an area of approximately 2.19ha with an estimated 1:2 year peak flow of 0.239m3/s and
1:50 year peak flow of 0.676m3/s. Stormwater will be discharged into the existing
municipal stormwater network at the existing traffic circle at the access to the
development.

The diagrams below respectively indicate the stormwater design zones, stormwater
design drawing and the external drainage routes on the proposed development as
discussed above.

Figure 23: Internal stormwater design zones.
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Figure 25: External stormwater drainage routes

The photograph below indicates the connection point to the existing municipal
stormwater network in the south-east of the development:
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5.6

Figure 26: Existing stormwater inlet at the existing traffic circle at the entrance to the
proposed development.

Financial sustainability

From a stormwater engineering perspective, the development will be neutral to the
holistic financial sustainability of the local municipality as no municipal service will be
rendered to-, but also no rates and taxes be generated from this development. Capital
contributions will not be applicable as no services are rendered. The proposed infill
development will not trigger unaffordable capital cost burdens to the local municipality.

Filling station

The filling station will be a prime attractor on the commercial property, in association with
the restaurant and convenience shop. A brief discussion is presented here on selected
topics of the filling station concept design.

Conceptual Site Development Plan (SDP)
The conceptual Site Development Plan (SDP) of the commercial erf, as prepared by

Brink Stokes Mkhize Architects, is presented in the diagram below and is attached as
addendum to the report.
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Figure 27: Site Development Plan (SDP) of commercial centre

Conceptual engineering layout plan

The conceptual layout of the filling station is provided below from a purely engineering
perspective for discussion purposes.
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Fig 28: Conceptual layout of filling station with delivery truck movements indicated

The design will be finalized during the design stage. Of note is the following conceptual
design criteria:

Fuel delivery truck manoeuvres accommodated on site and indicated on concept
layout.

Allowance in layout for fuel loading bay of 22m.

Fuel tank configuration will be 3 x 23kl (2 x diesel and 1 x ulp), thus total of 69kl
storage

Fuel tanks will be double walled

Access width of 7.4m, with 1m additional surfaced shoulders on both sides, total
surfaced access of 9.4m.

Access bellmouth radius 15m.

Asphalt surfacing 30mm.

Concrete forecourt.

3 pump islands (design for 4, i.e. future expansion)

Drizit fuel & oil trap for forecourt

Pavement structural materials to be imported from commercial sources.

Site crossfall of minimum 0.5%.

The conceptual layout is attached as addendum to the report.

Filling station feasibility (extract)

An extract from the traffic impact assessment for the development, indicates a 24-hour
background traffic volume of 2,711 trips currently passing the filling station site while
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5.7

anticipated development traffic may entail an approximate 24-hour traffic volume of 781
trips. A subsequent total 24-hour traffic volume of 3,492 trips will pass the site.

An above-average draw off of 3% may be applied as nho competing filling stations are
located in close vicinity as well as taking into consideration the synergetic traffic pattern
and draw-off for the convenience shop, restaurant and offices. An average purchase of
30l is assumed. A further assumption is that traffic will not subside significantly over
weekends due to additional weekend-only trips to the beach, golf course and other
attractions in the vicinity.

Based on these assumptions, a pumping volume of 73,000 litres per month is estimated
with background traffic only. With development traffic added, this figure is estimated to
rise to 94,000 litres per month.

Remote parking-, shuttle service & non-motorized transport facilities

It is recognized that a filling station and limited neighbourhood centre with commercial
and office space are much-needed in Herolds Bay. It is further recognized that remote
parking are required to facilitate the provision of a shuttle service during peak seasons in
order to alleviate seasonal traffic congestion into the Herolds Bay beach area.

It is proposed, as part of the development of the neighbourhood centre, to provide limited
safe and convenient seasonal dedicated remote parking to enable a shuttle service to
operate to the Herolds Bay beach area. This will bring some relief to the traffic pressure
and parking congestion experienced at the beach during peak season. The provision of
this dedicated remote parking during peak season has been conceptually discussed with
officials of the local municipality. The determination of the number of parking bays, the
geometric design and implementation will be discussed with the local municipality.

In addition to the above, safe and dedicated non-motorized transport improvements will
be designed and implemented surrounding the proposed development. These will include
a.0. pedestrian and cycling facilities. These facilities will serve the larger Herolds Bay
community and will link up with similar municipal non-motorized infrastructure into the
Herolds Bay township.

Lastly, it is also proposed to engage with the local municipality to provide a future bus
stop for the George Integrated Public Transport Network (GIPTN) bus service, at the
proposed neighbourhood centre. This proposal has also been conceptually discussed
with officials of the local municipality and will be designed to the GIPTN engineering
standards.
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The diagram below indicates the schematic layout of proposed non-motorized transport
facilities (pedestrian walkways) and GIPTN bus stops to be provided at the neighborhood

centre.

Padisg bogh provided = 74 + 4 = 1850w GLA
000"

Figure 29: Schematic layout of proposed non-motorized transport facilities (pedestrian
walkways) and GIPTN bus stops to be provided at the neighbourhood centre.
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5.8 Solid Waste

A formal solid waste collection area will be provided. A formal arrangement for the
removal of solid waste need to be entered into with the George Municipality.

From a solid waste engineering perspective, the development will improve the holistic
financial sustainability of the local municipality due to additional rates and taxes being
generated. From a long-term perspective, the additional O&M of the municipal solid
waste collection service will be covered from the additional rates and taxes, Rendering of
a solid waste collection service to the development will not impact on the existing
collection route as the route is already in use up to the Oubaai Golf Estate.
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6 CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

The following conclusions can be reached from the Engineering Services Report on the
proposed development of Herolds Bay Estate on a portion of portion 7 of the farm
Buffelsfontein, Herolds Bay:

1. The proposed development envisages 102 single residential erven, 68 group
housing units, a filling station, 750m2 convenience centre, 250m2 restaurant and
300m2 offices.

2. Current and proposed access to the residential development is obtained via
Oubaai Main Road from the existing traffic circle at the entrance to Oubaai Golf
Estate. Proposed access to the filling station is proposed directly from Oubaai
Main Road at a point approximately 78m east of the intersection with the R404.

3. The in-situ materials found on site are adequate for the construction of
engineering services and foundations for residential development, filling station
and neighbourhood centre.

4. The proposed development is classified from an engineering bulk services
perspective as an infill development with infill taking place between the existing
Herolds Bay township and Oubaai Golf Estate. Infill development is desirous from
a bulk engineering services perspective as all or most bulk municipal services are
normally already available and in place. Such infill development will improve the
holistic financial sustainability of the local municipality due to additional rates and
taxes being generated without the burden of additional capital outlay. The
proposed infill development will subsequently not trigger unaffordable capital cost
burdens to the local municipality but will in fact strengthen the financial
sustainability of the municipality in both the short- and longer term.

5. Water:

a. The site is serviced by a municipal 200mm uPVC bulk water line along
Oubaai Main Road along the southern boundary of the site.

b. The Average Annual Daily Demand (AADD) for this proposed
development is calculated at approximately 131kl/day. Peak factors will be
considered during detail design stage.

c. Bulk water is available for the development and a letter to this regard,
confirming the allocation and availability of bulk water for this development
has been obtained from the George Municipality.

6. Sewer:

a. The proposed development is spanning over a watershed and three
drainage zones are identified. Approximately 50% of the site drains
towards a general western direction towards Herolds Bay (Zone A).
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Approximately 40% of the site drains towards a general north-eastern
direction towards Oubaai Golf Estate (Zone B). Approximately 10% of the
site drains towards a general south-eastern direction towards the ocean
(Zone C).

The Average Dry Weather Flow (ADWF) of the development is estimated
as 120kl/day. The ADWF of Zone A (western zone) is estimated as
60kl/day. The ADWF of zone B (north-eastern zone) is estimated as
45kl/day. The ADWF of zone C (south-eastern zone) accounts for
approximately 15kl/day.

No capacity is available in the existing Herolds Bay network or at the
Herolds Bay WWTW. The option of connecting into the municipal sewer
network was subsequently not pursued further.

The sewerage treatment solution identified for the proposed development
is a package plant at each of the three drainage zones. The package plant
identified and specified for this development will be a Maskam Clarus
Fusion. Treated effluent will be clear and odorless and will meet the
Department of Water and Sanitation (DWS) General Standards. The
treated effluent will be utilized for irrigation on the farm. Monthly samples
of treated effluent will be submitted for laboratory analysis. The package
plant reduces environmental risk as no raw sewer is accumulated and
pumped from any low points and no environmental spill can subsequently
occur. Inspection of the system will be performed by the estate supervisor
on a daily basis. The plant will be serviced on a six-monthly basis through
a maintenance contract.

A fat, oil & grease (FOG) trap is specified at the restaurant.

An alternative connection is available to the existing Oubaai WWTW with a
new bulk outfall line. The design of the Oubaai WWTW has been studied
and a site visit has been conducted. It has been determined that this
WWTW has sufficient surplus capacity to accommodate the additional
flow. A letter confirming the surplus capacity of the Oubaai WWTW as well
as the desirousness of the Oubaai Golf Estate Homeowners Association
to receive this effluent has been obtained from the Oubaai Golf Estate
Homeowners Association. The developers of the Herolds Bay Estate are
desirous to obtain the treated effluent as irrigation water and this
alternative has subsequently not been investigated or designed further.

7. Roads & access

a.

Current and proposed access to the residential development is obtained
via Oubaai Main Road from the existing traffic circle at the entrance to
Oubaai Golf Estate.

Proposed access to the filling station is obtained directly from Qubaai Main
Road at a point approximately 78m east of the intersection with the R404.
Sight distances at both of the proposed access points are excellent and
satisfactory for development purposes in both the vertical and horizontal
alignments.
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8. A Traffic Impact Assessment (TIA) has been performed. The trip generation of the
eventual fully developed proposed residential and commercial development is
estimated at approximately 251 trips in the morning peak hour. The traffic impact
of the proposed development will be negligible from a traffic engineering
perspective. Refer to parallel TIA report.

9. Stormwater:

a.

Stormwater design on this proposed development is notable not only from
an engineering perspective but also from an environmental perspective. A
formal stormwater reticulation system will be provided by a combination of
surfaced roadways, kerbs, channels, cut-off drains, stormwater pipes and
various minor structures. Energy dissipation will be performed as standard
practice with gabion mattresses at all outlets. All pipe outlets will be
standard concrete headwalls. Litter traps will be provided at all stormwater
outlets and will be cleaned on a regular basis by the estate’s landscaping
and maintenance teams
The proposed development is spanning over a watershed and three
drainage zones and a further three sub-drainage zones are identified. The
areas and peak flows of the drainage zones are as follows:

i. Zone Al: 2.36ha; 1:2 peak 0.258m3/s; 1:50 peak 0.729m3/s.

ii. Zone A2:5.33ha; 1:2 peak 0.582m3/s; 1:50 peak 1.646m3/s.

iii. Zone A3: 1.44ha; 1:2 peak 0.157m3/s; 1:50 peak 0.445m3/s.

iv. Zone B: 6.1ha; 1:2 peak 0.667m3/s; 1.50 peak 1.883m3/s.

v. Zone C: 2.19ha; 1:2 peak 0.239m3/s; 1:50 peak 0.676m3/s.
A proposed internal detention pond of approximately 1,360m3 in volume is
provided in conjunction with the existing main irrigation dam of
approximately 29,000m3 in volume.

10. Filling station:

a.
b.
C.
d.
e.

Fuel delivery truck maneuvers accommodated on site.
Allowance in layout for fuel loading bay of 22m.

Fuel tank configuration of 3 x 23kl, total of 69kl.

Total access width 9.4m.

3 pump islands (design for 4, i.e. future expansion)

11. Remote parking-, shuttle service & non-motorized transport facilities:

a.

It is recognized that a filling station and limited neighbourhood centre with
commercial and office space are much-needed in Herolds Bay. It is further
recognized that remote parking are required to facilitate the provision of a
shuttle service during peak seasons in order to alleviate seasonal traffic
congestion into the Herolds Bay beach area.

It is proposed, as part of the development of the neighbourhood centre, to
provide limited safe and convenient seasonal dedicated remote parking to
enable a shuttle service to operate to the Herolds Bay beach area. This
will bring some relief to the traffic pressure and parking congestion
experienced at the beach during peak season. The determination of the

Engineering Services Report Rev4 41



Proposed development of Herolds Bay Estate

number of parking bays, the geometric design and implementation will be
discussed with the local municipality.

c. Safe and dedicated non-motorized transport improvements will be
designed and implemented surrounding the proposed development. These
will include a.o. pedestrian and cycling facilities. These facilities will serve
the larger Herolds Bay community and will link up with similar municipal
non-motorized infrastructure into the Herolds Bay township.

d. Itis also proposed to engage with the local municipality to provide a future
bus stop for the George Integrated Public Transport Network (GIPTN) bus
service, at the proposed neighborhood centre.

12. A formal arrangement for the removal of solid waste need to be entered into with
the George Municipality

With reference to all of the conclusions above, it can holistically be concluded that the
proposed development can be designed and constructed to acceptable specifications
and standards from an engineering design perspective.
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6.2 Recommendations

With reference to the conclusions above, the following is recommended:

1. That all conceptual and preliminary design specifications and standards be
accepted and approved.

2. That all detail designs be performed to the satisfaction of the local municipality,
relevant provincial government departments and other authorities, in line with the
proposals contained in the report.

It is the holistic recommendation that the proposed development be approved from
an engineering design perspective.
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7

7.1

7.2

7.3

7.4

7.5

7.6

ADDENDA

Addendum 1 - Site Development Plans (Town planning & architectural)
Addendum 2 - Letter of confirmation: George Municipality

Addendum 3 - Letter of confirmation: Oubaai HOA

Addendum 4 - Existing bulk water and sewer layout

Addendum 5 - Preliminary design drawings with typical details

Addendum 6 — Maskam Clarus Fusion sewer package plant detail
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ADDENDUM 1

SITE DEVELOPMENT PLANS

RESIDENTIAL DEVELOPMENT — NEL & DE KOCK TOWN PLANNERS
COMMERCIAL DEVELOPMENT - BRINK STOKES MKHIZE ARCHITECTS
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GIHEHORHGHE]

MUNISIPALITEIT UMASIPALA WASE MUNICIPALITY

Wes Kaap Intshona - Koloni Western Cape

Posbus / PO. Box 19 Geerge 6530 Tel: 044 8019111 Fax: 044 §733776

VERW/REF:
NAVRAE: Marius Swart
ENQUIRIES:
TEL: (044) BO1 9267
Element Consulting Engineers
P.O. Box 9962
George
6530 3 October 2017

Attention: Mr Hannes Lourens
Dear Sir

PROPOSED DEVELOPMENT OF HEROLDS BAY ESTATE ON PORTION 7
OF THE FARM BUFFELSFONTEIN, HEROLDS BAY:

ALLOCATION OF BULK WATER AND CONFIRMATION OF BULK SEWER
CAPACITY

Your letter dated 14 September 2017 refers.

Bulk sewer

There is no spare capacity at the Herolds Bay WWTW. Waste water from the
proposed development will have to be pumped across the watershed to gravitate
to the Oubaai WWTW.



Bulk water
The developer must install the 160mm@ pipes OBR_F01.04 and OBR_F01.03

and install OBR_F01.02 up to the boundary of the development.
Please contact me if you require more information.

Yours faithfully

Ré WESSO

DIRECTOR: CIVIL ENGINEERING SERVICES



Lu-Anne Venter

From: Jacobus Fivaz <Jmfivaz@george.gov.za>

Sent: Wednesday, 27 September 2017 4:08 PM

To: Hannes Lourens

Subject: FW: GeorgelMQS - Voorgestelde ontwikkeling op Ged 204/7 van Buffelsfontein
Attachments: Figure 2 (Buffelsfontein 204-7 Portion).pdf; Figure 1 (Buffelsfontein 204-7 Portion).pdf

Follow Up Flag: Follow up
Flag Status: Flagged

From: Jurie van der Merwe [mailto:jurie@gls.co.za]

Sent: 26 September 2017 07:43 AM

To: Marius Swart <Mswart@george.gov.za>

Cc: Jacobus Fivaz <Jmfivaz@george.gov.za>

Subject: GeorgelMQS — Voorgestelde ontwikkeling op Ged 204/7 van Buffelsfontein

Marius
GeorgelMQS - Voorgestelde ontwikkeling op Ged 204/7 van Buffelsfontein

Insake jou navraag rakende die aansluiting van die voorgestelde ontwikkeling op Ged. 204/7 van die plaas
Buffelsfontein by die bestaande water en riool stelsels.

Hierdie area is ingesluit by ons meesterbeplanning m2017-06 en toon alle items waarby die voorgestelde
ontwikkeling 'n bydrae het.

Grondgebruik

Die voorgestelde Buffelsfontein 204-7 Portion ontwilkkeling is wel in ag geneem in die meesterplan as’n gedeelte
van Dultons Cove (2).

Die analise is gedoen gebaseer op die volgende grondgebruik;
e 77 Medium Density Residential units

e 1 Filling Station

e 1 Business/Commercial

Water
Die beplande waterverbruik is 71 kL/d met’n spitsverbruik van 4 L/s (@ PHF = 4,0).

Die voorgestelde ontwikkeling val binne die bestaande Heroldsbaai / Oubaai Reservoir sone.

Die gebied sluit aan by die bestaande 200 mm@ toevoerpyp na die Oubaai / Breakwater Bay ontwikkelings met Item
OBR_F01.04 met’n 160mm@ soos getoon.

Voorsiening moet ook gemaak word vir’n toekomstige 160mm¢@ aansluitings, ltem OBR_F01.02 na toekomstige
aanliggende Dultons Cove (2) soos getoon.

Die volgende opgraderings / nuwe items binne die konteks van die meesterplan word benodig vir die voorgestelde
ontwikkeling om aan te sluit by die bestaande stelsel vir die volopgeboude area (verwys na Figuur 1, aangeheg);
Items in rooi is die items wat benodig word vir die ontwikkeling om aan te sluit by die bestaande netwerk.



Nuwe water netwerk (hoof netwerkpype)

e OBR_F01.04 Nuwe 160 mm@ x 74 m netwerk @ R 151 200
e OBR_F01.03 Nuwe 160 mm@ x 405 m netwerk @ R 694 400
e OBR_F01.02 Nuwe toekomstige 160 mm@ aansluiting

Opgradering van die bestaande Oubaai Reservoir

e OBR_B01.00
e OBR_B02.01
e OBR_B02.02

Nuwe 250 mm@ FCV ( Stelling =26 L/s ) @ R 329 000
Nuwe 250 mm@ x 17 m toevoerpyp @ R 105 000
Nuwe 1 300 kL/d reservoir @ R 5 114 200

George Main sone, opgradering van hoof toevoer na Heroldsbaai / Oubaai Reservoir sones

e GMR_05.04 Nuwe 800 mm@ x 722 toevoerpyp @ R 9 877 000

e GMR_F23.00 Nuwe 400 mm@ x 1 181 toevoerpyp @ R 6 574 400
e GMR_F25.01 Nuwe 450 mm@ x 96 toevoerpyp @ R 718 200

e GMR_F25.02 Nuwe 400 mm@ x 87 toevoerpyp @ R 575 400

e GMR_F25.03 Nuwe 400 mm@ x 691 toevoerpyp @ R 3 889 200

e GMR_F25.04 Nuwe 400 mm@ x 68 toevoerpyp @ R 469 000

e GMR_05.09 Nuwe 400 mm@ x 343 toevoerpyp @ R 2 945 600

e GMR_05.10 Nuwe 250 mm@ PRV @ R 491 400

e GMR_05.11 Nuwe 250 mm@ PRV afsluitklep @ R 102 200

e GMR_05.12 Nuwe 400 mm@ x 82 toevoerpyp @ R 548 800

e GMR_05.13 Nuwe 400 mm@ x 325 toevoerpyp @ R 1 877 400

e GMR_05.14 Nuwe 400 mm@ x 150 toevoerpyp @ R 917 000

e GMR_05.15 Nuwe 400 mm@ x 334 toevoerpyp @ R 1 930 600

e GMR_05.16 Nuwe 355 mm@ x 843 toevoerpyp @ R 3 987 200

e GMR_05.17 Nuwe 355 mm@ x 618 toevoerpyp @ R 2 938 600

e GMR_05.18 Nuwe 315 mm@ x 397 toevoerpyp @ R 1 640 800

e GMR_05.19 Nuwe 315 mm@ x 734 toevoerpyp @ R 2 987 600

e GMR_05.20 Nuwe 315 mm@ x 1 374 toevoerpyp @ R 5 548 200
e GMR_05.21 Nuwe 250 mm@ x 502 toevoerpyp @ R 1 680 000

e GMR_05.22 Nuwe 250 mm@ x 287 toevoerpyp @ R 2 837 800

e GMR_05.23 Nuwe 250 mm@ x 1 522 toevoerpyp @ R 4 986 800
e GMR_05.24 Nuwe 250 mm@ x 22 toevoerpyp @ R 267 400

e GMR_05.25 Nuwe 250 mm@ x 1 699 toevoerpyp @ R 5 559 400
e GMR_05.27 Nuwe afsluitklep @ R 30 800

e GMR_05.28 Nuwe afsluitklep @ R 95 200

e GMR_05.29 Nuwe 250 mm@ verbinding @ R 53 200

Opgradering van die bestaande “New” water werke

GMR_B01.06 Nuwe 500 mm@ x 13 m hoofpyp @ R 239 400

GMR_B01.07 Nuwe 160 L/s x 50 m pomp opgradering vir New WTP PS @ R 1 020 600

GMR_B01.01 Nuwe 10 000 kL/d module vir New WTP @ R 99 120 000

Nota: Kostes sluit V&A, Onvoorsiene en Fooie in

Riool

Die beplande rioolafloop is 54 kL/d met’n ontwerpvloei van 2 L/s.



Die ontwikkeling val binne die bestaande Heroldsbaai oksidasiedamme afloopgebied en sluit aan by die
voorgestelde Dultons Cove PS F1 en bestaande Herold's Bay PS 1 soos getoon.
Voorsiening moet gemaak word vir toekomstige aanliggende areas soos getoon.

Die volgende opgraderings / nuwe items binne die konteks van die meesterplan word benodig vir die voorgestelde
ontwikkeling om aan te sluit by die bestaande stelsel vir die volopgeboude area (verwys na Figuur 2, aangeheg);
Items in rooi is die items wat benodig word vir die ontwikkeling om aan te sluit by die bestaande netwerk. In die
meesterplan stel ons voor dat die oksidasiedamme vervang word met’n nuwe rioolwerke, tans is daar reeds geen
spaar kapasiteit beskikbaar nie.

Die “Soos Gebou” inligting van items HB_01.01 tot HB_01.05 moet ook bevestig word op terrein waarna ons die
model sal opdateer om te bevestig of die opgraderings voorgestel wel benodig word.

Alternatiewe:

1. ’ninterim interne pompstasie kan ook gebou word wat die installering van items HB_F12.01-02, HB_F01-02 en
HB_F04.01-02 oorbodig sal maak. Sodra die toekomstige Dultons Cove (2) area ontwikkel kan die pompstasie
dan uitgeskakel word.

2. Die ontwikkeling kan ook aansluit by die bestaande Breakwater Bay rioolwerke, die werke het egter geen
spaarkapasiteit vir die bestaande volopgeboude afloopgebied nie en is derhalwe nie ondersoek nie.

Nuwe rioolnetwerk (ingesluit hoof interne netwerk)

e HB F12.01 Nuwe 160 mm@ x 691 m uitvalriool ( ontwerpvloei=2 L/s) @ R 961 000
e HB _F12.02 Nuwe 160 mm@ x 39 m uitvalriool ( ontwerpvloei =3 L/s ) @ R 95 000

e HB F01.01 Nuwe 5 L/s Dultons Cove PS F1 ( ontwerpvloei=5L/s) @ R 1629 600
e HB _F01.02 Nuwe 110 mm@ x 1174 m pomplyn ( ontwerpvloei=5L/s) @ R 857 100

e HB _F04.01 Nuwe 160 mm@ x 174 m uitvalriool ( ontwerpvloei=5L/s) @ R 275 200
e HB_F04.02 Nuwe 160 mm@ x 280m uitvalriool ( ontwerpvloei =6 L/s) @ R 415 800
e HB _F04.03 Nuwe 160 mm@ x 70 m uitvalriool ( ontwerpvloei=7L/s ) @ R 137 000

Opgradering van bestaande rioolnetwerk

e HB 01.01 Opgradeer bestaande uitvalriool van 149 na 200 mm@ x 69 m ( ontwerpvloei =12 L/s ) @ R 222 400
#

e HB 01.02 Opgradeer bestaande uitvalriool van 160 na 200 mm@ x 885 m ( ontwerpvloei =18 L/s) @ R 1 756
200 #

e HB _01.03 Opgradeer bestaande uitvalriool van 160 na 250 mm@ x 111 m ( ontwerpvloei =27 L/s) @ R 343
500 #

e HB 01.04 Opgradeer bestaande uitvalriool van 160 na 200 mm@ x 18 m ( ontwerpvloei =27 L/s ) @ R 124 300

e HB_01.05 Opgradeer bestaande uitvalriool van 160 na 315 mm@ x 4 m ( ontwerpvloei=59 L/s) @ R 117 700 #

e HB 04.01 Opgradeer Herold's Bay PS 1 van 19 L/s na 60 L/s ( ontwerpvloei=60L/s) @ R 1271 700
e HB_04.02 Opgradeer bestaande pomplyn van 125 na 250 mm@ x 1008 m ( ontwerpvloei =60 L/s ) @ R 1 890
800

Opgradering van Herold's Bay WWTW

e HB_05.01a Nuwe inlaatwerke ( ontwerpvloei=60L/s) @ R 1 134 000

e HB 05.0l1b Nuwe inlaatwerke Fase 1/2 ( ontwerpvloei=30L/s) @ R 82 500

e HB 05.0l1c Nuwe Herold's Bay WWTW Fase 1/2 ( ontwerpvloei = 500 kL/d ) @ R 11 650 800
e HB_05.01d Sloop bestaande Herold's Bay oksidasiedamme inlaatwerke @ R 6 100

e HB_05.0le Sloop bestaande Herold's Bay oksidasiedamme @ R 31 100

Nota: Kostes sluit V&A, Onvoorsiene en Fooie in



# - Ontbrekende “Soos Gebou” inligting
Groete

Jurie van der Merwe

| S 13 Elektron Street, Techno Park Phone +27 21880 0388
PO Box 814, Stellenbosch 7599 Fax +27 21 880 0389
South Africa Email jurie@gls.co.za
.:_lﬂEnH COImpany
www.gls.co.za

From: Marius Swart [mailto:Mswart@george.gov.za]

Sent: 20 September 2017 11:44 AM

To: Jurie van der Merwe <jurie@gls.co.za>

Cc: Jacobus Fivaz <Jmfivaz@george.gov.za>

Subject: Voorgestelde Ontwikkeling op Ged 7 van Buffelsfontein

More Jurie,

Sien aangehegte brief van Element .

Kan jy asseblief bevestig of daar voldoende kapasiteit bestaan vir die ontwikkeling.
Dankie

Marius

CONFIDENTIALITY & DISCLAIMER NOTICE The information contained in this message is
confidential and is intended for the addressee(s) only. If you have received this message in error or there are
any problems please notify the originator immediately. The unauthorized use, disclosure, copying or
alteration of this message is strictly forbidden. George Municipality will not be liable for direct, special,
indirect or consequential damages arising from alteration of this message by a third party or as a result of
any malicious code or virus being passed on. If you have received this message in error, please notify the
sender immediately by email, facsimile or telephone and return and/or destroy the original message.
CONFIDENTIALITY & DISCLAIMER NOTICE The information contained in this message is
confidential and is intended for the addressee(s) only. If you have received this message in error or there are
any problems please notify the originator immediately. The unauthorized use, disclosure, copying or
alteration of this message is strictly forbidden. George Municipality will not be liable for direct, special,
indirect or consequential damages arising from alteration of this message by a third party or as a result of
any malicious code or virus being passed on. If you have received this message in error, please notify the
sender immediately by email, facsimile or telephone and return and/or destroy the original message.
CONFIDENTIALITY & DISCLAIMER NOTICE The information contained in this message is confidential and is intended
for the addressee(s) only. If you have received this message in error or there are any problems please notify the
originator immediately. The unauthorized use, disclosure, copying or alteration of this message is strictly forbidden.
George Municipality will not be liable for direct, special, indirect or consequential damages arising from alteration of
this message by a third party or as a result of any malicious code or virus being passed on. If you have received this
message in error, please notify the sender immediately by email, facsimile or telephone and return and/or destroy
the original message.
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O U(BAAI

Home Owners Association

September 19, 2017

Oubaai Home Owners Association
406 Heroldsbay Road

Herold's Bay

George

PRINCIPAL DECISION TO ACCEPT 45KL EFFLUENT WATER

Dear Hannes,

The Oubaai Homeowners Association confirms that in principle we would be

able to receive the inflow of an additional 45KL of effluent water per day. Itis
conditional on acceptable terms from all parties involved to be discussed after
approval of the proposed development on the property adjacent to the Estate.

For any additional information, please do not hesitate to contact me.

Kind regard,
.

Willem Marx

Estate Manager



Proposed development of Herolds Bay Estate
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ADDENDUM 5

PRELIMINARY DESIGN DRAWINGS WITH TYPICAL DETAILS
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Proposed development of Herolds Bay Estate

ADDENDUM 6

MASKAM CLARUS FUSION SEWER PACKAGE PLANT DETAIL
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W Fision Serres
Waste Water

Treatment

Odourless

Installed underground
Lowest cost of ownership
Quiet

Small Footprint

Effluent meets South African
DWS General Standard
Nitrification & De-nitrification
cycles

Developed for urban and
rural use

£ -

tor re- -USE is eheaper |
~ than buying mulmerpal
water 8 R
H |/

;

WATER
maskamwater.com




Applications:

e Households and grouped housing
e Schools
* Hotels
« Office blocks
e Lodges & guest houses
e Farms
» Factories
 Informal settlements
e Commercial wastewater secondary treatment
Waste strength reduction:
<75 mg/l CoD
<25 mg/l TSS
Commercial wastewater pre-treatment before discharging to
municipal sewer network (COD reduction)

Material:
All materials are noncorrosive in the septic environment.

qeEEE o

1 Crarus
T

Air Pump

Easy to install or retrofit:

Save water - Treat your waste water on-site and re-use for:

* Toilet flushing

* |rrigation

e Cleaning of hard landscaping

e Water features

e Other non-potable uses (potable use is possible through
further treatment)

Maintenance:

o System will be provided with maintenance contract.

e Maintenance provider is dependent upon
geographical location.

e 6 Monthly service required.

e No check-ups needed between service intervals.

Disinfection:
e Chlorine / UV / Ozone

e Feeds oxygen to aeration
chamber and powers
recirculation/sludge return

Electrical Panel

Monitors the system 24/7
Warning light and siren will
notify user if a problem occurs
IP65 enclosure

Power supply to Blower and UV (disinfection)

Indicator lights on front of panel for each alarm condition
Optional: GSM module

‘

Available models

Daily Treatment Length
Capacity * (mm)
(litres per day)

1500 2160 1580
ZF 800 3000 | 1450 | 1880
ZF 1120 4000
ZF 1440 5000 12150
7500 2270
9000 4670 2270

12000

ZF 4000 15000 a660 | 2440 |

* Daily treatment capacity is based on influent values equal to or less than domestic
sewage (grey and black water combined). The influent values below is the maximum
organic loading for the above treatment capacities. For influent with heavier loadings,
please contact our office or your nearest Maskam Water Dealer to assist with sizing the
correct plant for your application.

Power
consumption
(Watts)

Excluding disinfection

N (P

Financing available

20 The saving in your water bill can

400 BOD P Ammonia |
cover the instalment
@ CLARUS.
www.maskamwater.com

Zoeller Family of Water Solutions



@ (CLARUS

ENVIRONMENTAL
Zoeller Family of Water Solutions

3649 Cane Run Road ¢ Louisville, KY 40211-1961, USA
1-800-928-7867 « 1-502-778-2731 » Fax: 1-502-774-3624
www.clarusenvironmental.com

SECTION: C3.10.150

CL0053
1215
Supersedes
0214

Fusion® Series Treatment Systems

PROCESS DESCRIPTION

(55

i ® Certfied to
How the Fusion® system works et
Standard 40
Class 1
Performance|
Designation
Re-circulation Recirculation Wall opening
Baffl
alfle Air-lift Pump oL | ol
/ 7 <J
- ’
/ s Wig WL i T i

Inflow \ 2 /|
J> N\ N 4 \G:)/ Effluent

- Blower | \‘ \_/.3/' i

Effluent @ P f / ‘ \[(@ | \Baffle
Baffle Ty ey~
Ll /S
Baffle Sludge return ‘ Air-lift Pum \ 7 l
6 “ (152 mm) stone or concrete pad
Backwash N Aeration Recirculation Wall opening
Backwash Mechanism

Sedimentation Chamber

This chamber is designed to physically separate
solids (sludge) and fat/grease (scum) from the
incoming water.

Anaerobic Chamber

This chamber contains a spherical-skeleton type of
filter media (4.3 inch diameter). Through fixed film
processes on the surface of the filter media, biological
anaerobic treatment thrives while suspended solids
are captured. Furthermore, the microorganisms

in this chamber convert nitrates in the recirculated
water returning from the aerobic chamber to

gaseous nitrogen. The nitrogen then escapes to the
atmosphere.

Aerobic Filter Media Chamber

The aerobic floating and circulating filter media
chamber consists of an aeration upper section and

a filter media lower section. The chamber is filled
with hollow, cylindrical filter media (0.6 inch diameter
and 0.55 inches long). Biological treatment takes
place with the help of the fixed film growth on the

Numbers correspond to the explanations below.

filter media surface. Aeration is continuous. Residual
suspended solids are captured by the filter media
circulating in this section.

The filter media in the Aeration chamber are
backwashed regularly (5 or 10 minute cycle, twice a
day) by the backwash system located at the bottom of
the chamber. The backwashed water is transferred by
an air lift pump back into the sedimentation chamber
for further digestion.

Treated Water Storage Chamber

During normal operation, a recirculation line
transfers a portion of the treated water back into the
sedimentation chamber by way of an air lift pump.
This chamber is designed to temporarily store treated
water coming out of the aerobic filter media chamber.
The treated water in the storage chamber is ready for
discharge.

All Clarus Environmental products must be installed and maintained in accordance with all applicable codes.
Product information presented here reflects conditions at time of publication. Consult factory regarding discrepancies or inconsistencies.

© Copyright 2015. All rights reserved.
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Effluent
(60kl/d)
(5 years)
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