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1

1.1

1.2

INTRODUCTION

Background

Element Consulting Engineers has been appointed for the rendering of civil consulting
engineering services for the proposed development of Erf 23731, Aalwyndal, Mossel Bay.

This report will discuss the civil engineering services design of the proposed development,
in terms of the engineering services designs in parallel with the engineering standards and
technical design criteria applicable to the project.

This engineering services report will serve as input into the environmental impact
assessment (EIA) and town-planning applications.

Proposed land use

The proposed land use application for Erf 23731, Aalwyndal, Mossel Bay, entails the
proposed development of single residential erven, general residential units (townhouses)
and general residential units (apartments). A preliminary site development plan is
presented in the following diagram:

M

ERF 23731

ﬁ BUILDING REGULATION PLAN

..... SCALE 1:500

Figure 1: Preliminary site development plan
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1.3 Locality and access

Erf 23731 is located in Aalwyndal, Mossel Bay, approximately 2.1km west of the N2
freeway. The site is bounded on the northern, eastern, southern and western sides by
portions of smallholdings. Current and proposed access is obtained from Aalwyn Road on
the northern boundary of the site. The figure below indicates this locality and access in

additional detail.
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Figure 2: Locality and access

1.4 Geotechnical investigation

A formal geotechnical investigation has been performed. The conclusion of the report is
that the materials found on site are adequate for the construction of engineering services
and multi-level residential development.

Ground water and stormwater

No ground water and/or perched water are evident. A low to moderate water retention rate
is expected. Due to the moderate steep gradients on the site, lateral movement of
stormwater can be fast.

Engineering Services

The following aspects are relevant for engineering services:

o Surface stormwater management needs to be implemented for drainage in the
area due to the moderate steep gradients.

Engineering Services Report Rev 2 4
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o This will require a formal stormwater reticulation system comprising of a
combination of paved roads, kerbing, lined channels, catchpits, stormwater pipes
and detention ponds.

. A TLB will suffice for excavations in the material.

o Sufficient allowance shall be made for the possibility of rock in the design and
costing.

Foundations for residential development

The materials are adequate to support residential development. There are some moderate
steep slopes across the site to be developed, which will require cutting and filling for
platforms. This will result in some houses being sited on both cut and fill areas. Fill areas
to be adequately compacted. Foundations to be reinforced rafts throughout.

Slope Stability

No natural slope instability is present. Care should be taken for erosion at cut faces and a
formal stormwater system should be provided.

Construction materials

A number of commercial operators are located in close proximity to the site for the provision
of imported building aggregates and construction materials.

Engineering Services Report Rev 2 5
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2

21

2.2

2.21

ENGINEERING SERVICES DESIGN

This chapter will discuss the engineering services at the hand of the proposed development
parameters 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. 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
Bulk Availability and connection point

The property is serviced by the Bartelsfontein bulk municipal water line along Aalwyn Road.
Discussions with municipal officials indicated that this line would be able to accommodate
the proposed development demand from a pressure and capacity perspective on condition
that a minor diameter upgrading of the section between the reservoir and the development
would be required.

The section to be upgraded is a distance of approximately 1,350m from the reservoir to the
development erf boundary. Bartelsfontein bulk water line and the section to be upgraded
is indicated in the following diagram.

Engineering Services Report Rev 2 6
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2.2.2

223
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Figure 3: Proposed bulk water connection

Design criteria and standards

The following design consumption is used:
o Single erven - 700 I/day/erf
o Group housing (townhouses) — 500 I/day/unit
o Group housing (apartments) — 300 I/day/unit
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 at T-pieces where applicable.
Minimum cover to pipes of 800mm.
Pipe diameters varying between 90mm and 110mm depending on pressure available
and flow required.
Pipe type and class to be uPVC class 9 or 12, depending on pressure.
Erven to be serviced with a 20mm connection and Aqua-Loc box and meter.
Group housing to be serviced with appropriate connection diameter.
Fire hydrants to be provided according to the “Guidelines for engineering services and
amenities”.

Demand

The Average Annual Daily Demand (AADD) for the proposed land use, in line with the
abovementioned design consumptions, assumptions, criteria and standards, is calculated
and estimated at approximately 79.0kl/day. This AADD is available from the Bartelsfontein
reservoir and bulk water line to be upgraded.

Engineering Services Report Rev 2 7
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2.2.4 Preliminary design

The preliminary design is presented in the following diagram and is attached as addendum

to the report.
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Figure 4: Preliminary water design drawing

Engineering Services Report Rev 2



Proposed development of Erf 23731, Aalwyndal, Mossel Bay

2.3

2.31

2.3.2

Sewer
Bulk sewer

The property is not serviced with a municipal sewer connection and a municipal sewer
network is not available in the immediate area of Aalwyndal. Numerous discussions have
been held with municipal officials over the past few years concerning this issue.

Three alternatives for the handling of bulk sewer for the development were investigated.
These include the following:

1. Upgrading and expansion of municipal bulk sewer infrastructure in order for the
development to connect thereto.

2. Construction of a sewer package plant for the development.

3. Utilization of a conservancy tank for the development.

The alternatives and conclusion will be discussed later in this chapter.

Site layout considerations

The proposed development spans over a watershed and two natural drainage zones are
identified for design purposes. Approximately 60% of the site drains naturally towards a
general south-eastern direction (Zone A). Approximately 40% of the site drains naturally
towards a general north-eastern direction (Zone B). These zones are indicated
diagrammatically in the figure below.
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Figure 5: Natural drainage zones

The design drainage zones, namely drainage zone A1 and B1 respectively, are indicated

in the following diagram:
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2.3.3 Internal Design Criteria and Standards

The following internal design criteria and

o A conventional waterborne sewerage system will be provided.

o Pipe diameters of generally 110mm for all house connections and minor lines and

160mm and above for main lines, as required per the detailed designs.

e Precast concrete rings manholes with concrete floor and premanufactured polymer

concrete lid.

e The following design flows will be utilized:

o Single erven - 630 I/day/erf

o Group housing (townhouses) — 450 I/day/unit
o Group housing (apartments) — 270 I/day/unit

Specified peak factor of 3.5

Allowance for 15% extraneous flow
Minimum flow velocities designed for as 0.7m/s.
Minimum cover to all pipes to be 800mm.
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 House connection depth to be minimum 1.0m and at least be able to drain 80% of the

erf.

e Manholes to be central over main pipe on downstream side.

e 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.

2.3.4 Design Flow

The Average Dry Weather Flow (ADWF) created by the proposed land use, in line with the
abovementioned criteria and standards, exclusive of allowance for extraneous flow, is
calculated at approximately 71.1kl/day. The design peak flow, inclusive of a peak factor of

3.5 and 15% extraneous flow, will be calculated during detail design stage.

2.3.5 Bulk sewer alternative 1: Upgrading and expansion of municipal bulk sewer

infrastructure.

Various discussions and meetings were held with the municipality over the course of many
years to discuss the possibility of the upgrading and expansion of the necessary municipal
sewer infrastructure for Aalwyndal. This discussion has been coming along for many years

Engineering Services Report Rev 2
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2.3.6

and is not unique for this specific development, as other developments in Aalwyndal have
the same issue.

The Aalwyndal sewer masterplan has, however, been published very recently (mid 2025)
and a clear road ahead is now on the table. The upgrades and expansions required to
service Aalwyndal are, however, in the order of R150m and hence orders of magnitude too
large for any one development to carry (in lieu of capital contributions) and hence not
feasible for any one development.

The matter reached a climax during a high level workshop between all stakeholders
(municipal, provincial and private) on 18 September 2025 in the municipal technical
services boardroom.

During this workshop, the road ahead was discussed and planned. It was agreed that the
municipality would commence with the Environmental Impact Assessment (EIA) for the
role-out of the Aalwyndal sewer masterplan infrastructure and that funding would be made
available for this EIA to be commenced from 1 July 2026. It was further agreed that funding
would be allocated for the phased construction of the infrastructure for the relevant future
years commencing from 1 July 2027 onwards. For any one development to wait until the
completion of this infrastructure is not feasible.

Bulk sewer alternative 2: Sewer package plant

Prior to the workshop of 18 September 2025 (discussed above), this development
application would have been for the utilization of a sewer package plant for this
development. The construction of a sewer package plant was investigated in detail and a
detailed and expansive presentation was provided in the previous version of this report.
This presentation included the discussion of the type of package pant, the process
description, standard of treated effluent, risk mitigation factors, operation & maintenance
(O&M) for the lifecycle of the package plant, design parameters, schematic layout diagram,
schematic process flow diagram, environmental risk mitigation considerations and
legislative requirements.

The workshop of 18 September 2025, however, changed the essence of the way forward
for bulk sewer for Aalwyndal. In the workshop DEADP has indicated that they are not in
favour of a sewer package plant and that approval for a package plant can only be
considered if it can be demonstrated that there will be no impacts off-site. Subsequent to
the workshop of 18 September 2025, the development team convened an urgent meeting
to discuss the outcomes of the workshop, as well as the technical and financial feasibility
of retaining all impacts on-site.

The development team came to the conclusion that the provision of a sewer package plant
will subsequently not be a feasible option and has hence been abandoned.

Engineering Services Report Rev 2 12
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2.3.7 Bulk sewer alternative 3: Sewer conservancy tank

Subsequent to the workshop of 18 September 2025, the development team convened an
urgent meeting to discuss the minutes of the workshop and the implications to this project.

During this meeting of the development team, the alternative of a conservancy tank in lieu
of the package plant was discussed, and taking all of the aspects discussed above (in
Alternative 1 and Alternative 2) into consideration; the team adopted the conservancy tank
alternative as the preferred alternative.

The conservancy tank will be designed in a modular fashion so as to be expanded for each
phase (or group of phases) of the project.

As soon as the municipal network is available, the project will connect to the municipal
network.

The development team will ensure that the planning and content of the future EIA for the
municipal bulk infrastructure will consider this particular development and the outfall line
required from the development boundary into the municipal bulk network. Continual contact
will be held with the municipality in terms of the planning and submission of the EIA for the
municipal bulk infrastructure network.

Continual contact will be held with the municipality in terms of the roll-out of the Aalwyndal
sewer network. Prior to each additional phase of the project, an assessment will be made,
in consultation with the municipality, of where the bulk sewer network roll-out is, and assess
the possibility of connecting the project to the municipal network.

The conservancy tank design is briefly presented below:

Drainage Zone A1:
e ADWEF 47.3kl/day
¢ |Installation type — underground concrete tank
e Design for 24hr flow (worst case scenario / risk mitigation time included)
e Tank size — 50kl concrete
e Tank dimensions — 5m(w) x 6.7m(l) x 1.5m(d)
e Modular design size (per phase) of approximately 25kl
e  Number of modular units — 2 units
e  Modular unit capacity — 25k
e Arrangement of units — parallel
e Size per unit — 5m(w) x 3.3m(I) x 1.5m(d)

Engineering Services Report Rev 2 13
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Drainage Zone B1:
e ADWEF 23.8kl/day
e Installation type — underground concrete tank
e Design for 24hr flow (worst case scenario / risk mitigation time included)
e Tank size — 25kl concrete
e Tank dimensions — 5m(w) x 3.3m(l) x 1.5m(d)
e Modular design size (per phase) of approximately 25kI
e Number of modular units — 1 unit
e Modular unit capacity — 25k
e Arrangement of units — parallel
e  Size per unit —5m(w) x 3.3m(l) x 1.5m(d)

2.3.8 Operation & Maintenance of conservancy tank

Operation & Maintenance (O&M) of the conservancy tank is important and an O&M manual
will be compiled for the operation of the conservancy tank by the home owner’s association

(HOA).

The following summary of aspects will be considered and covered in the compilation of the

O&M manual and may be included into all approvals as conditions:

1. During the early stages of the first phase of the project, it will only be necessary to
empty the tanks on an ad-hoc basis, i.e. as and when required. A contract will be signed
with a vacuum truck operator to perform this duty on a dedicated and permanent stand-

by basis.

2. Towards the end of the first phase of the project, it will be necessary to empty the tanks
on a once daily basis. A contract will be signed with a vacuum truck operator to perform
this duty on a dedicated and fixed daily basis. At a present value (PV) (2025) cost of

approximately R1,000 per load, this results in a cost of roughly R30,000 per month.

3. During the later phases of the project, tanks will be emptied on a more continuous
basis, i.e. more than one load per day will become necessary. As soon as it becomes

feasible, the development will purchase its own vacuum truck to perform this duty.

4. When the development is fully built-up, and assuming a general sized vacuum truck
capacity of 10kl, a total of 7 loads per day will be required. This will only be realized in
approximately 7 years after commencement of the building of the first units, depending
on the market uptake of the units. This is approximately 9 years from application date

of EIA and townplanning.

5. Sewer will be removed to the Hartenbos regional wastewater treatment works
(WWTW). Capacity is available at the Hartenbos regional WWTW as has been

confirmed by the municipality.

6. Inspection of the tanks will be performed by the estate supervisor or his designated

representative on a daily basis.

Engineering Services Report Rev 2
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2.3.9

7. The volume of sewer removed will be logged by the vacuum truck operator. The date,
time and volume in respect of each load removed will be recorded in a logbook.

8. The estate manager and his teams will ensure that no stormwater will ingress into the
conservancy tanks by checking and maintaining all surrounds and systems regularly.

9. The conservancy tank will be designed, constructed and managed to ensure that no
stormwater flood event will be able to enter it. The conservancy tank will be constructed
underground with no possibility of stormwater ingress. A suitable impoundment and
cut-off drain will be constructed around the package plant site in order to divert flood
events. The development is not located in any flood zone.

10. The Estate manager’s maintenance team will inspect the conservancy tanks on a
monthly basis to check for leaks or malfunctions and records shall be kept of such
inspections.

11. From an environmental perspective, the conservancy tanks are designed for a 24hr
raw sewer storage capacity in order to mitigate any environmental risk. This time will
allow for any contingency which might arise to be addressed successfully.

12. The conservancy tank will be fenced to prevent unauthorized entry. Access will be
limited to authorized persons only.

Internal sewer drainage and design drawing

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 7: Internal sewer network design
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2.4 Streets and access
2.41 Access

Existing and proposed access is obtained from Aalwyn Road on the northern boundary of
the property. Access is depicted in the following diagram:

A

'

Figure 8: Proposed access on Aalwyn Road

2.4.2 Sight distance at proposed access

Sight distances at the proposed access point is good in both directions in both the vertical
and horizontal alignments.

2.4.3 Internal Standards and Design Criteria

Internal standards and design criteria are specified as follows:

Road width to be 6.0 to 5.2m throughout, depending on the road class
80mm interlocking paving throughout.

Pavement structural materials to be imported from commercial sources.

All minimum radii at bell mouths to be 8m.

Road design life of 20 years.

Subgrade material CBR of 15-20.

Subbase material CBR of minimum 45 — obtained from commercial sources.
Minimum road grade of 0.45% and cross fall of 2%.
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244

2.4.5

2.4.6

o Design speed of 20km/h on all internal roads except main access road with design
speed of 40km/h.

Traffic Impact Assessment

A separate Traffic Impact Assessment (TIA) has been performed for the proposed
development. Please refer to this report in parallel.

Site development plan

A preliminary site development plan indicating the access and streets layout is provided
below for reference and discussion purposes.
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Figure 9: Site development plan indicating access and streets layout

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.
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2.5

2.51

2.5.2

Stormwater
Design philosophy

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, stormwater pipes, detention ponds 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.

Stormwater design will make use of Sustainable Drainage Systems (SuDS) to manage
stormwater from the proposed development and eventually into the natural drainage line
to the south-east of the development. SuDs will assist in preventing significant impact on
the hydrological functioning of the drainage line, reduce the risk of flooding and reduce the
risk of erosion. SuDs vegetated with indigenous wetland species can assist with water
polishing, trapping hydrocarbons from the development runoff before this is released into
the drainage line.

Permeable infrastructure will be considered where practical. This may include items such
as permeable concrete block pavers, permeable brick pavers, stone and gravel. Soft and
porous infiltration channels or -basins will be provided where necessary and will contribute
to slowing surface flows. This may include a.o. swales and gabion mattresses. Gradients
of swales and gabion mattress channels to be designed as flat as possible. This will provide
filtration, removal of urban pollutants (e.g. hydrocarbons), provide attenuation, and
dissipate energy of storm water flows through increased roughness (compared to pipes
and concrete V-drains). Stormwater outlets will be provided as frequently as possible in
order to reduce accumulation as far as possible and hence to prevent erosion at discharge
points as far as possible. Erosion protection measures (e.g. gabion-mattresses) will be
established to reflect the natural slope of the surface and located at the natural ground
level.

Design standards and criteria

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 flow-off 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
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2.5.3

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:

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.
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 techniques.

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.

Ouitlets to be standard concrete headwalls

All stormwater structures on the project to be non-erosive, structurally stable and will
not induce any flooding or safety hazard.

All stormwater systems and structures to be designed by a professional engineer.

All stormwater infrastructure and structures to be inspected and cleaned on a regular
basis by the estate’s landscaping and maintenance teams.

All stormwater infrastructure to be designed on SuDs principles.

Soft and porous infiltration channels or -basins to be provided where possible.
Stormwater outlets to be provided as frequently as possible in order to reduce
accumulation as far as possible.

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 spans over a watershed and two natural drainage zones are
identified for design purposes. Approximately 60% of the site drains naturally towards a
general south-eastern direction (Zone A). Approximately 40% of the site drains naturally
towards a general north-eastern direction (Zone B). These zones are indicated
diagrammatically in the figure below.

Engineering Services Report Rev 2 19



Proposed development of Erf 23731, Aalwyndal, Mossel Bay

Figure 10: Natural drainage zones

2.5.4 Stormwater design

Stormwater drainage design was holistically aimed at reducing the impact of the design as
far as possible and in theory to arrive at an impact similar to prior to development. In order
to achieve this, a number of detention ponds were incorporated into the design. Drainage
design was focused towards the natural drainage line to the general south of the
development property.

Furthermore, the highest lying 70% of natural drainage zone B were also curved around
the contour into drainage zone A in order to maximize drainage to the natural watercourse
to the south.

The diagrams below respectively indicate the stormwater design drawing, stormwater
design zones and the external drainage routes on the proposed development.
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Figure 12: Internal stormwater design zones.
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Zone A

Approximately 85% of the design drains towards a general south-eastern direction. This
area is designated as Zone A (refer diagram) and is divided into four sub-drainage zones,
namely Zones A1, A2, A3 and A4.

Zone A1 has an area of approximately 0.43ha with an estimated 1:2 year peak flow of
0.044m3/s and 1:50 year peak flow of 0.126m3/s and will be routed via the formal
stormwater system into a proposed internal detention pond of approximately 145m3 in
volume (refer diagram). The detention pond will be a focus point in the development with
ample landscaping and beautification. The outlet from internal detention pond A1 will trickle
as a minor stream into detention pond A2 (refer diagram). The stream will also be a focus
point with ample landscaping and beautification.

Zone A2 has an area of approximately 0.78ha with an estimated 1:2 year peak flow of
0.080m3/s and 1:50 year peak flow of 0.229m3/s and will be routed via the formal
stormwater system into a proposed internal detention pond of approximately 263m3 in
volume (refer diagram). The detention pond will be a focus point in the development with
ample landscaping and beautification. The outlet from internal detention pond A2 will trickle
as a minor stream into detention pond A3 (refer diagram). The stream will also be a focus
point with ample landscaping and beautification.

Zone A3 has an area of approximately 1.73ha with an estimated 1:2 year peak flow of
0.178m3/s and 1:50 year peak flow of 0.509m3/s and will be routed via the formal
stormwater system into a proposed internal detention pond of approximately 584m3 in
volume (refer diagram). The detention pond will be a focus point in the development with
ample landscaping and beautification. The outlet from internal detention pond A3 will trickle
as a minor stream into detention pond A4 (refer diagram). The stream will also be a focus
point with ample landscaping and beautification.

Zone A4 has an area of approximately 1.34ha with an estimated 1:2 year peak flow of
0.138m3/s and 1:50 year peak flow of 0.394m3/s and will be routed via the formal
stormwater system into a proposed internal detention pond of approximately 452m3 in
volume (refer diagram). The detention pond will be a focus point in the development with
ample landscaping and beautification. The outlet from detention pond A4 will be into the
natural drainage line south-east of the development. Energy dissipation will be performed
at this outlet with a gabion mattress design.

Zone B

Zone B1 has an area of approximately 0.63ha with an estimated 1:2 year peak flow of
0.065m3/s and 1:50 year peak flow of 0.185m3/s and will be routed via the formal
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2.5.5

stormwater system into a proposed internal detention pond of approximately 213m3 in
volume (refer diagram). The detention pond will be a focus point in the development with
ample landscaping and beautification. The outlet from detention pond B1 will be into the
existing municipal v-drain along Aalwyn Road and into the natural drainage line crossing
underneath Aalwyn Road to the east of the development. Energy dissipation will be
performed at the outlet with a gabion mattress design. The existing municipal v-drain will
be upgraded and the existing v-drain outlet into the natural watercourse will also be
upgraded.

Unnamed zones

Minor areas consisting of erven on the northern, eastern and southern boundaries of the
development will not be concentrated into a stormwater system. Stormwater on the
boundaries of these erven will be discharged naturally and unconcentrated all along the
northern, eastern and southern boundaries of the development into neighboring properties.

Detention pond and swale designs

Wetland vegetation will be established within and around the detention ponds. Outlets from
the detention ponds will be designed as swales along the routing to the next detention
pond. Swales will also be utilized in other areas of the development wherever possible.
Consideration will be given during the design stage to using materials with high roughness
within swales in order to further assist with energy dissipation. This will further prevent
erosion and improve habitat provision.
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2.6 Solid Waste

A formal solid waste collection area is provided in the site development plan. A formal
arrangement for the removal of solid waste needs to be entered into with the Mossel Bay
Municipality.

2.7 Services agreement

A services agreement will be signed with the Mossel Bay Municipality. The development
will not be implemented without a signed services agreement. The services agreement will
contain all aspects and conditions from the engineering reports, EIA approvals, Water Use
Licenses (WUL'’s) and townplanning approvals.
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3 CONCLUSIONS AND RECOMMENDATIONS

3.1 Conclusions

The following conclusions can be reached from the engineering services report on the
proposed development:

1. Proposed land use:

a. The proposed development envisages the proposed development of single
residential erven, general residential units (townhouses) and general
residential units (apartments).

2. Geotechnical:

a. The materials found on site are adequate for the construction of engineering

services and multi-level residential development.
3. Infill development:

a. The proposed development is classified from an engineering bulk services
perspective as an infill development. 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.

4. Water:

a. The property is serviced by the Bartelsfontein bulk municipal water line
along Aalwyn Road. This line would be able to accommodate the proposed
development demand from a pressure and capacity perspective on
condition that a minor diameter upgrading of the section between the
reservoir and the development would be required. The section to be
upgraded is a distance of approximately 1,350m from the reservoir to the
development erf boundary.

b. The Average Annual Daily Demand (AADD) for the proposed land use is
calculated at approximately 79.0kl/day.

5. Sewer:

a. The property is not serviced with a municipal sewer connection and a
municipal sewer network is not available in the immediate area of
Aalwyndal.

b. The proposed development spans over a watershed and two natural
drainage zones are identified for design purposes. Approximately 60% of
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the site drains naturally towards a general south-eastern direction (Zone A).
Approximately 40% of the site drains naturally towards a general north-
eastern direction (Zone B).

c. The design drainage zones, namely drainage zone A1 and B1 respectively,
have been presented.
Internal design criteria and standards have been presented.
The Average Dry Weather Flow (ADWF) created by the proposed land use
is calculated at approximately 71.1kl/day.

f. Three alternatives for the handling of bulk sewer for the development were
investigated.

g. Bulk sewer alternative 1: Upgrading and expansion of municipal bulk sewer
infrastructure.

1. Various discussions and meetings were held with the municipality
over the course of many years to discuss the possibility of the
upgrading and expansion of the necessary municipal sewer
infrastructure for Aalwyndal. This discussion has been coming
along for many years and is not unique for this specific
development.

2. The Aalwyndal sewer masterplan has, however, been published
very recently (mid 2025) and a clear road ahead is now on the
table. The upgrades and expansions required to service
Aalwyndal, are, however, in the order of R150m and hence orders
of magnitude too large for any one development to carry (in lieu of
capital contributions) and hence not feasible for any one
development.

3. The matter reached a climax during a high level workshop
between all stakeholders (municipal, provincial and private) on 18
September 2025 in the municipal technical services boardroom.

4. During this workshop, the road ahead was discussed and planned.
It was agreed that the municipality would commence with the
Environmental Impact Assessment (EIA) for the role-out of the
Aalwyndal sewer masterplan infrastructure and that funding would
be made available for this EIA to be commenced from 1 July 2026.
It was further agreed that funding would be allocated for the
phased construction of the infrastructure for the relevant future
years commencing from 1 July 2027 onwards. For any one
development to wait until the completion of this infrastructure is not
feasible.

h. Bulk sewer alternative 2: Sewer package plant

1. Prior to the workshop of 18 September 2025, this development
application would have been for the utilization of a sewer package
plant for this development. The construction of a sewer package
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plant was investigated in detail and a detailed and expansive
presentation was provided in the previous version of this report.
This presentation included the discussion of the type of package
pant, the process description, standard of treated effluent, risk
mitigation factors, operation & maintenance (O&M) for the lifecycle
of the package plant, design parameters, schematic layout
diagram, schematic process flow diagram, environmental risk
mitigation considerations and legislative requirements.

The workshop of 18 September 2025, however, changed the
essence of the way forward for bulk sewer for Aalwyndal. In the
workshop DEADP has indicated that they are not in favour of a
sewer package plant and that approval for a package plant can
only be considered if it can be demonstrated that there will be no
impacts off-site. Subsequent to the workshop of 18 September
2025, the development team convened an urgent meeting the
discuss the outcomes of the workshop, as well as the technical
and financial feasibility of retaining all impacts on-site.

The development team came to the conclusion that the provision
of a sewer package plant will subsequently not be a feasible option
and has hence been abandoned.

i. Bulk sewer alternative 3: Sewer conservancy tank

1.

Subsequent to the workshop of 18 September 2025, the
development team convened an urgent meeting to discuss the
minutes of the workshop and the implications to this project.
During this meeting of the development team, the alternative of a
conservancy tank in lieu of the package plant was discussed, and
taking all of the aspects discussed above (in Alternative 1 and
Alternative 2) into consideration; the team adopted the
conservancy tank alternative as the preferred alternative.

The conservancy tank will be designed in a modular fashion so as
to be expanded for each phase (or group of phases) of the project.
As soon as the municipal network is available, the project will
connect to the municipal network.

The development team will ensure that the planning and content
of the future EIA for the municipal bulk infrastructure will consider
this particular development and the outfall line required from the
development boundary into the municipal bulk network. Continual
contact will be held with the municipality in terms of the planning
and submission of the EIA for the municipal bulk infrastructure
network.

Continual contact will be held with the municipality in terms of the
roll-out of the Aalwyndal sewer network. Prior to each additional
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phase of the project, an assessment will be made, in consultation
with the municipality, of where the bulk sewer network roll-out is,
and assess the possibility of connecting the project to the
municipal network.

7. The conservancy tank designs for drainage zones A1 and B1 were
presented.

8. From an environmental perspective, the conservancy tanks are
designed for a 24hr raw sewer storage capacity in order to mitigate
any environmental risk. This time will allow for any contingency
which might arise to be addressed successfully.

Operation & Maintenance (O&M) of the conservancy tank is important and
an O&M manual will be compiled for the operation of the conservancy tank
by the home owner’s association (HOA). A comprehensive summary of
aspects that will be considered and covered in the compilation of the O&M
manual was provided in the report and may be included into all approvals
as conditions.

The preliminary sewer design for the internal network reticulation has been
presented.

6. Streets, access and traffic:

a.

Current and proposed access is obtained from Aalwyn Road on the northern
boundary of the site.

Sight distances at the proposed access point is good in both directions in
both the vertical and horizontal alignments.

Internal street design parameters have been discussed. A site layout plan
has been provided.

A separate Traffic Impact Assessment (TIA) has been performed for the
proposed development.

7. 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,
detention ponds 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.

Stormwater design will make use of Sustainable Drainage Systems (SuDS)
to manage stormwater from the proposed development and eventually into
the natural drainage line to the south-east of the development. SuDs will
assist in preventing significant impact on the hydrological functioning of the
drainage line, reduce the risk of flooding and reduce the risk of erosion.
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SuDs vegetated with indigenous wetland species can assist with water
polishing, trapping hydrocarbons from the development runoff before this is
released into the drainage line.

c. Permeable infrastructure will be considered where practical. This may
include items such as permeable concrete block pavers, permeable brick
pavers, stone and gravel. Soft and porous infiltration channels or -basins
will be provided where necessary and will contribute to slowing surface
flows. This may include a.o. swales and gabion mattresses. Gradients of
swales and gabion mattress channels to be designed as flat as possible.
This will provide filtration, removal of urban pollutants (e.g. hydrocarbons),
provide attenuation, and dissipate energy of storm water flows through
increased roughness (compared to pipes and concrete V-drains).
Stormwater outlets will be provided as frequently as possible in order to
reduce accumulation as far as possible and hence to prevent erosion at
discharge points as far as possible. Erosion protection measures (e.g.
gabion-mattresses) will be established to reflect the natural slope of the
surface and located at the natural ground level.

d. The areas and peak flows of the drainage zones are as follows:

i. Zone A1:0.43ha; 1:2 peak 0.044m3/s; 1:50 peak 0.126m3/s.
ii. Zone A2: 0.78ha; 1:2 peak 0.080m3/s; 1:50 peak 0.229m3/s.
iii. Zone A3: 1.73ha; 1:2 peak 0.178m3/s; 1:50 peak 0.509m3/s.
iv. Zone A4: 1.34ha; 1:2 peak 0.138m3/s; 1:50 peak 0.394m3/s.
v. Zone B1: 0.63ha; 1:2 peak 0.065m3/s; 1:50 peak 0.185m3/s.

e. Each drainage zone is provided with a detention pond to a calculated
required volume. Detention ponds are all interconnected with
streams/swales. The detention ponds and streams will be focus points in
the development with ample landscaping and beautification. Wetland
vegetation will be established within and around the detention ponds.
Outlets from the detention ponds will be designed as swales along the
routing to the next detention pond. Consideration will be given during the
design stage to using materials with high roughness within swales in order
to further assist with energy dissipation. This will further prevent erosion and
improve habitat provision.

8. Solid waste:

a. Aformal solid waste collection area is provided in the site development plan.
A formal arrangement for the removal of solid waste needs to be entered
into with the Mossel Bay Municipality.

9. Services agreement:

a. A services agreement will be signed with the Mossel Bay Municipality. The
development will not be implemented without a signed services agreement.
The services agreement will contain all aspects and conditions from the
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engineering reports, EIA approvals, Water Use Licenses (WUL'’s) and
townplanning approvals.

3.2 Recommendations

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

1. ltis the holistic recommendation that the proposed development be approved from
an engineering design perspective.

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

3. 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.
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4 ANNEXURES

41 Addendum 1 - Engineering design drawings
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ADDENDUM 1

ENGINEERING DESIGN DRAWINGS
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