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CITY OF EKURULENI

BRACKENDOWNS/BRACKENHURST SEWER PIPELINE UPGRADES
DETAILED DESIGN REPORT

1.  INTRODUCTION

1.1 TERMS OF REFERENCE
Civilchem Engineering Services (Civilchem) has been appointed by the City of Ekurhuleni Water and Sanitation
Department (CoE) on a panel of multi-disciplinary service providers to render professional services as Engineering
Consultants to the water and sewer new projects, upgrading, renewal and extension for the multi-year financial period
on as and when basis from date of award until 30 June 2025 (Contract Number PS-W$S 11-2023). The appointment
letter issued to Civilchem has been annexed to this report as Annexure A.

Under the above panel appointment, Civilchem has been allocated the Anchor Sewer Pipeline Upgrade Project which
consists of the investigation and upgrade of the Anchor Outfall Sewer System in Casseldale, Springs. The
aforementioned allocation was issued in the form of an Instruction to Perform Work (IPW) PS-WS 11-2023/030 which
have annexed to this report as Annexure B

This Detailed Design Report (DDR) deals with the following items:

s Project Introduction

e Site Description and Features

e Land Use Issues

e Land Access and Wayleaves

e Environmental Matters

e  Occupational Health and Safety Matters
e Procurement Strategy

e Implementation Strategy

e Scope of Work

« Project Design

e Sewage Flows

e |Infrastructure Sizing

e Material Standards

o Detailed Design Drawings

¢ Maintenance and Operational Matters
¢  SMME Development

e Cost Estimation

1.2 PURPOSE OF THE REPORT

The purpose of this report is to provide the reader with a detailed overview of the optimal design solution
applicable to the Anchor Sewer Pipelines Upgrade Project. The Design Development Report (DDR) for the
Anchor Sewer Pipeline Upgrade Project is presented in the following structure:

e Section 1: Introduction

e Section 2: Site Description

e Section 3: Land Use

o Section 4: Access and Wayleaves

¢ Section 5: Environmental Management and OHS

e Section 6: Engineering Design

¢ Section 7: Material Standards and Specifications

e Section 8: Design Drawings
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2.2

e Section 9: Operational and Maintenance Requirements
e Section 10: Cost Estimates

e Section 11: Recommendations and Conclusion

PRECEDING PROJECT STAGES

The Concept and Viability Stage (PDR) of the project was completed by Civilchem Engineering Services in
August 2024. A copy of the signed Document Approval Sheet for PDR report ref 0159/02 has been
annexed to this report as Annexure C.

SITE DESCRIPTION

PROJECT LOCALITY

The project is located along Ermelo Road in Casseldale Springs. The project coordinates are given below.
Pipeline Start Point

e Latitude: 26° 15’ 1491”8

¢ Longitude: 28° 27 31.79” E

Pipeline End Point
e Latitude: 26°16'13.93” S
¢ Longitude: 28° 28' 43.25” E

The Iocallty map of theﬂﬁgro ecl site IS iven in Figure 01 below:
~ ) —

\“% j%

ROOTVALY

SH

Project Site

LARGO

F!gum 01: Project Study Area

CLIMATE OVERVIEW

The project is located in Casseldale, Springs in the Gauteng Province of South Africa. Located at an
elevation of 1598.88 meters above sea level, Springs has a Temperate highland tropical climate with dry
winters climate. The district's yearly temperature is 20.62°C and it is -0.6% lower than South Africa’s
averages. Springs typically receives about 56.06 millimetres of precipitation and has 94.37 rainy days
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(25.85% of the time) annually. This climate is considered to be Cwb according to the Képpen-Geiger

climate classification system.

TOPOGRAPHICAL FEATURES

The topography of the area is flat with a slight slope towards the South. The project site is located along the
main road (Ermelo Road) within Casseldale and as such, the area is fully developed and is surrounded by
residential houses. An as-built survey was conducted on the existing pipelines and the pipe bridge
structure. The survey data has been annexed to this report as Annexure D.

GEOTECHNICAL FEATURES

The work scope entails the upgrading and/or replacement of the existing AC pipelines located along
Ermelo Road. As such, a desktop Geotechnical Study of the area was done to determine if the area may
have any relevant geotechnical features that may impact on the design solution. A dolomite stability
investigation undertaken at the Anchor WCW, which is located at the end point of the current project,
revealed the presence of dolomite in the area. The dolomite designation was found to range from D2 to D4.
The Dolomite Stability Investigation has been annexed to this report as Annexure E. Further consultation
of the Dolomite Map of the area confirmed the presence of dolomite within the development area (As

shown in Figure 02 below.

Figure 02: Dolomite Map

In consideration of the fact that the project revolves around the upgrade and replacement of an existing
pipeline and taking into account that material selection is governed by the presence of dolomite within the
development area, a detailed geotechnical investigation was not undertaken at this site. A decision was
taken to consider the entire area underlain by dolomite and to base the material selection accordingly. This
decision was made also in consideration of the fact that the proposed method of construction is pipe
cracking for which the selection of HDPE as the pipeline material is preferrable.
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5.1

LAND USE

Land use in Casseldale consists primarily of residential with some retail developments along Ermelo Road.
The pipeline is located in a fully developed area with little to no space for additional development which
may impact on the pipeline.

ACCESS AND WAYLEAVES

The existing pipeline is located within the existing road reserves for the majority of the pipeline route. The
pipe bridge crosses over erf R/117/125-IR prior to terminating into the Anchor Water Care Works facility.
No registered servitude could be found for the property in question and as such, the acquisition of the strip
upon which the pipeline bridge, as well as the pumpstation is located may be required.

The majority of the existing outfall sewer pipeline replacement will not deviate from the current pipeline
route, it is not foreseen that those portions of the pipeline project will be subjected to any land access
issues. Further to the above, the construction methodology at these portions of the pipeline, consisting of
pipe cracking, will have a minimal impact on any existing services located along the pipeline route.
Launching and receiving pits for the pipe cracking works may, however, affect existing services to some
extent.

A portion of the 600mm diameter concrete pipeline will be required to cross underneath Rand Water
Servitude Number 56/2003. Subsequently, a wayleave application was lodged with Rand Water to allow
the installation of the required services with reference number RW2425-2551.

Wayleave applications will be lodged with all other service owners upon approval of the Detailed Design
Report.

ENVIRONMENTAL MANAGEMENT AND OHS

The environmental Management and Occupational Health and Safety considerations are discussed in
Sections 5.1 and 5.2 below.

ENVIRONMENTAL MANAGEMENT

An Environmental screening was undertaken by the City of Ekurhuleni Environmental Resource and Waste
Management Department. In accordance with the screening, the proposed pipe replacement project
triggers activities listed in terms of Listing Notice 1, 2 and 3 of the Environmental Impact Assessment
Regulations, 2014, published under the National Environmental Management Act (NEMA) (Act
No.107 of 1998) (as amended) and therefore does legally require an Environmental Authorisation and
Water Use License Application.

An enquiry was lodged with GDARD on this project and a response was received confirming the findings of
the screening report. The official correspondence received from GDARD has been annexed to this report

as Annexure F.
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5.2 OCCUPATIONAL HEALTH AND SAFETY SPECIFICATION

6.2

The OHS Specification was developed and has been annexed to this report as Annexure G.

PROJECT DESIGN
OVERVIEW

The Anchor Outfall Sewer Pipeline is experiencing frequent overflows, specifically during instances of wet
weather conditions. Reference is made to data captured on the IMQS system which is indicative that the
maijority of the pipelines have sufficient spare capacity well within the required 30% as per the CoE
Guidelines. Further reference is made to the master plan flows and diameters to which the majority of the
existing pipeline conforms.

The following masterplan items are identified within the proximity of the Anchor Outfall Sewer Project:

ANC5-RM_Strub (2018)

Upgrading of a rising main line from the Strubenvale Pumpstation to the Ermelo Qutfall Sewer line at the
intersection of Ermelo and Hansom Street. The master plan item entails the upgrading of the existing
100mm rising main pipe to a 160mm diameter pipe. This item was earmarked for implementation in 2018,
and investigation should be undertaken to determine the status of the item.

ANC5-MP-200 (2018)

Upgrading of sewer pipeline from 150mm to 200mm along Hansom Street and connection into the Ermelo
Outfall Sewer Pipeline. This item was earmarked for implementation in 2018, and investigation should be
undertaken to determine the status of the item.

ANC5-MP-525 (2018)

Upgrading of the 450mm diameter pipeline section (pipe bridge) from Greta Road to the Anchor WCW inlet
works. The section of pipeline under this MP item was found to consist of two 450mm diameter paraliel
pipelines installed from Manhole SPR_08760 up to Manhole SPR_08596. It is assumed that the additional
parallel pipeline was installed in lieu of upgrading the single 450mm line to 525mm as per MP525.

ANC5-MP-600 (2026)

Upgrading of the 450mm diameter pipeline section (pipe bridge) from Greta Road to the Anchor WCW inlet
works to a 600mm diameter. This upgrade is earmarked for implementation in 2026 and has been included
into the current design scope of works discussed under section 6.6 below.

The Master Plan Report (Anchor 2025-05) has been annexed to this report as Annexure H.

CURRENT PIPELINE CONDITION

A CCTV inspection was carried out on the existing pipeline to ascertain the condition of the infrastructure
and to identify any obstructions within the pipeline. The findings from the investigation indicated numerous
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cracks, joint displacements, silting and damaged pipe sections. The CCTV inspection report has been
annexed to this report as Annexure |.

6.3 CURRENT PIPELINE FLOW

7-day flow logging was carried out on specific points along the pipeline to determine the actual sewage
flow. The actual flow, as obtained from the logging data at the logging point, was compared to the
theoretical flow obtained from the desktop study of the area at the same specific point and a comparison
has been drawn up under Section 6.6 below. The Flow logging reports for each log point has been

annexed to this report as Annexure J.

6.4 DESIGN STANDARDS

The following design codes and standards have been used for the facilitation of the engineering designs
and checks:
¢ Technical Guidelines for the Development of Water and Sanitation Infrastructure — Second
Edition (2004): DWS
e Water and Sanitation Department: Guidelines and Standards for Planning and Design of Water
and Sanitation Services (July 2024)

Design parameters to be used for the design of the proposed Sewer reticulation are shown in Table 01

below.

Table 01: Sewer Reticulation Design Parameters

DESIGN PARAMETERS DESIGN GUIDELINES

Design Flow and Pipe Capacity Network / reticulation sewer lines shall have a full flow
depth of 50% (d/D) at design flow, including allowance
for infiltration (15% of ADWF).

QOutfall sewers shall have a full flow depth of 70% (d/D)
at design flow, including allowance for infiltration (15%
of ADWF).

Providing a full flow capacity of at least 80% at peak
dry weather flow (PDWF).

; s Sewer pipes are to be installed at 2.5m from ERF boundaries
Pipe position
in road reserves and 1.3m from ERF boundaries in 2m

servitudes in mid-blocks where possible.

Minimum pipe depth Outside road reserves — 1.0m.

Inside road reserves — 1.4m.

Flow Velocities Min = 0.7 m/s
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Minimum pipe gradient

160mm Diameter - 1:150 (0.667%)
200mm Diameter — 1:200 (0.5%)
250mm Diameter — 1:250 (0.4%)
315mm Diameter — 1:300 (0.333%)
355mm Diameter — 1:350 (0.286%
400mm Diameter — 1:400 (0.25%)
450mm Diameter — 1:450 (0.222%)
500mm Diameter — 1:500 (0.2%)

>500mm Diameter — Slope to ensure min full flow velocity of
0.70m/s

Sewer manhole spacing

At intervals of 80 m on network sewers

Sewer pipes in areas underlain by dolomite

Pipes in areas underlain by dolomite High-density
polyethylene (HDPE) pipes and manholes are preferred in
dolomite areas. (Polyethylene type PE100, PN16, SDR 11
(or higher-pressure class if required)

6.5 SEWAGE FLOW

Sewage flows for the Anchor Outfall Sewer Pipeline have been captured in Table 02 below.

TABLE 02: Anchor Outfall Sewer Flow

Max e s Master | Measured | Calculated e i
Manhole (L/s) Diameter | Plan Flow PlanDia | Flow (L/s) | Flow (L/s) Dia
IMQS (mm) (L/s) (mm)

SPR_09655
SPR_09656 0.88 450 1.71 450 1.40 1.66 419
SPR_09657 0.99 450 1.93 450 1.71 1.84 419
SPR_09658 8.12 450 25.39 450 23.67 25.27 450
SPR_09659 8.23 450 25.63 450 23.76 25.41 450
SPR_09660 8.32 450 25.78 450 23.81 25.49 450
SPR_09661 8.38 450 25.87 450 23.81 25.49 450
SPR_09662 8.47 450 25.98 450 23.85 25.55 450
SPR_09663 8.51 450 26.03 450 23.85 2555 450
SPR_09664 8.62 450 26.11 450 23.85 25.55 450
SPR_09665 8.67 450 26.19 450 23.85 25.55 450
SPR_09666 8.82 450 26.34 450 23.85 25.55 450
SPR_09599 8.91 450 26.44 450 23.85 25.55 450
SPR_09600 9.51 450 31.55 450 29.30 30.52 450
SPR_09601 9.59 450 31.72 450 29.36 30.62 450
SPR_09602 11.97 450 31.83 450 30.56 30.62 450
SPR_09603 40 450 59.92 450 49.51 58.62 450
SPR_09604 41.75 450 62.93 450 51.40 61.60 450
SPR_09605 41.87 450 63.02 450 51.40 61.60 450
SPR_09606 41.92 450 63.1 450 51.40 61.60 450
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SPR_09607 42.21 450 63.42 450 51.47 61.82 450
SPR_08909 42.25 450 63.49 450 51.47 61.82 450
SPR_08910 132.62 600 213.52 600 99.52 212,12 600
SPR_08911 132.71 600 213.61 600 99,52 212.12 600
SPR_08912 132.77 600 213.64 600 99.52 212,12 600
SPR_08913 132.84 600 213.64 600 99.54 212,18 600
SPR_08830 132.9 525 213.79 525 99.54 212.18 600
SPR_08831 133.18 525 214.36 525 99.76 212.85 600
SPR_08808 133.19 525 214.41 525 99.76 212.85 600
SPR_08809 134.18 525 216.13 525 100.36 214.75 600
SPR_08810 134.18 525 216.17 525 100.36 214,75 600
SPR_08811 134.59 525 217.26 525 100.70 215.80 600
SPR_08812 134.57 450 217.26 450 100.73 215.80 600
SPR_08759 134.6 450 217.31 450 102.48 215.80 600
SPR_08760 136.57 450 221.1 450 102.51 220.15 600
SPR_08761 136.59 450 221.15 600 102.56 220.15 600
SPR_08762 136.53 450 221,27 600 102.61 220.15 600
SPR_08594 136.36 450 221.37 600 102.76 220.15 600
SPR_08595 158.46 450 221.69 600 102.97 220.15 600
SPR_08596 158.93 450 222.15 525 104.77 220.15 600

Material Specification

The current material for the pipeline at the Anchor Outfall Sewer consists of the following as abstracted

from available information:

Manhole SPR_09655 to Manhole SPR_09661: 450mm diameter Precast Concrete (50D)
Manhole SPR_09661 to Manhole SPR_08909: 450mm diameter Clay Vitro

Manhole SPR_08909 to Manhole SPR_08913: 600mm diameter Clay Vitro

Manhole SPR_08913 to Manhole SPR_08812: 5256mm diameter Clay Vitro

Manhole SPR_08812 to Manhole SPR_DBSQG: 450mm diameter Precast Concrete (50D) *

* The material for this section of the existing pipeline is not accurately captured on available information

reports as the material was found to be a steel pipeline with coating and lining.

As per the CCTV investigation, the pipelines are subject to damage. It is recommended that the existing

pipeline located below the natural ground level be replaced with solid wall HDPE (Polyethylene type
PE100, PN10, SDR 11) The jointing process of HDPE (Electro Fusion Weld) creates an impermeable joint
between the pipeline sections. The selection of the HDPE pipeline with fusion welded joints takes into

consideration the following factors:

Dolomite presence in the area as determined by the geotechnical investigation undertaken at the
Anchor Water Care Works site in close proximity to the outfall pipeline project

The proposed method of construction being pipe cracking for which HDPE is most suitable
Presence of trees on the pipeline route for which the fusion welded joints on the HDPE pipeline

provides superior resistance to ingress of tree roots

The selection of pipe cracking as the preferred option for the installation of the pipe is based on the

following considerations:

8
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e Limited working space — The pipeline is located on the sidewalk within the road reserve of Ermelo
Road with a sidewalk width of approximately 5m. This, coupled with the fact that the pipeline is
located at and average of 3.5 — 4m deep, the implementation of conventional trenching will be
problematic as the excavation width (Inclusive of shoring) required for a safe excavation at the
required depth will not be achievable.

¢ Live Sewer System — The replacement of the old sewer system will be accomplished whilst
retaining a fully functional outfall sewer system. This will require over pumping of the sewage flow
during sectional replacement of the line. Conventional installation methods may prove to be time
consuming and as such, will require longer over pumping durations per section which will increase
both cost and risk to the project.

e Minimal Impact on Traffic — Due to the pipeline depth, conventional excavations will have a
negative impact on the traffic flow along Ermelo Road as the excavation may encroach onto the
roadway thereby necessitating the closure of the lane adjacent to the sidewalk. The
implementation of pipe cracking eliminates the full lane closure and only focusses on closing
portions where the launching and receiving pits will be excavated.

For the section of the pipeline over the pipe bridge (from Manhole SPR_08760 to Manhole SPR_08596)
the following material options were considered:

» Precast Concrete Pipe

¢ Glass Reinforced Pipe

e Ductile Iron Pipe

e Coated and Lined steel Pipe

e 3CR12 Stainless Steel Pipe

Some considerations of each material option are discussed below.

Precast Concrete Pipe

The use of precast concrete pipe material was found to be inefficient as the use was limited by the pipeline
manufacturing lengths. The current manufacturing lengths were found to be 2500mm which limits the free
spanning ability of the material. The joints between the pipe sections will require support and the current
pipe bridge footings are spaced at approximately 9m. The use of this material will require the installation of
an additional 3 support footings per current span resulting in an additional 201 footings which will have a

significant cost and environmental implication.

Further to this, the installation of concrete pipes for the section carries risk of exceeding maximum capacity
of the existing pipe bridge support structure specifically the bridge section over Fryer Road. The use of
concrete pipe material will result in an overall weight increase from 264.12kg/m to 521.74kg/m which may
exceed the current capacity of the bridge structure.

Glass Reinforced Pipe

Similar to concrete, the use of GRP will require the construction of an additional 67 support footings
through the wetland area. GRP pipe has a free span ability of approximately 6m which will require the
aforementioned additional support systems. To accommodate the additional support systems, foundations
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will be constructed on micro-piles embedded in the bedrock across the wetland area. From the
Geotechnical Investigation, the average depth of bedrock within the area is expected to be at 40m to which
depth micro-piled foundations will extend. A typical micro-piling detail is shown in Figure 03 below.
Consideration of working space and access for the piling rig will be required when this option is selected.
The selection of GRP pipeline material and the construction of additional support footings and structures
will be presented as option 01 for consideration by the client. The cost estimation for option 01 is given in
Section 9.1 hereunder.

bt weRoPLE

FIGURE 03: HDPE Typical Micro-Pile Detail

Ductile Iron Pipe

Ductile Iron Pipes are manufactured in nominal laying lengths of 6m and is lined with a cement mortar
lining to protect the pipe from corrosive environments. Due to the aforementioned limited lengths, flanged
jointing is the preferred method for the current application. As such, the current free span of 9m could be
accommodated without additional support systems.

The mortar lining inside the pipeline is subject to risk in the event that the pipe is handled frequently on site
prior to installation. Repair of the lining may be required following installation. The average weight of a
600mm diameter ductile iron pipe is 414kg/m which will result in a total weight of 696.74kg/m filled which
may exceed the current capacity of the bridge structure.

Coated and Lined Mild Steel Pipe
Mild steel pipes have very poor corrosion resistance which makes it not suitable for sewer applications. The

protective lining within mild steel pipelines requires frequent inspection and maintenance which increases

operational costs.

10|
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3CR12 Stainless Steel Pipe

Consideration was given to the use of stainless steel for the outfall sewer pipeline due to its resistivity to

corrosion and low maintenance requirements. Welded joints will enable free span in excess of the required
9m which eliminates the requirement for additional pipe support structures over the wetland area. Limited
maintenance requirements of stainless steel reduce operational costs and effort. Relatively low additional
weight is expected with the use of stainless-steel pipe with an expected weight of 425.94kg/m.

The selection of 3CR12 pipeline material for the wetland crossing will be presented as option 02 for
consideration by the client. The cost estimation for option 02 is given in Section 9.2 hereunder.

The existing manholes are precast concrete which have been found to be flush with the natural ground
level along the pipeline route. It is recommended that the existing manholes be utilized, however, it is
required that all manholes extend a minimum of 150mm above the finished ground level. As such, existing
manholes shall be lifted with the installation of additional precast rings as may be required to ensure
compliance with the aforementioned. In order to accommodate the interface between the existing precast
concrete manholes and the new HDPE pipeline material, an anchor block will be utilized to prevent lateral
movement of the pipeline. This lateral movement may impact on the joint between the HDPE pipeline and
the precast concrete. Concrete manholes will, furthermore, be sealed at all joints both internally and
externally with Cem-Kote Flex CR and Densostrip sealing tape (or similar approved) during the installation

process.

To limit the expected lateral movement, the HDPE pipeline sections will be fitted with a puddle flange
approximately 200mm from the end of the pipe section. Y10 dowel bars will be installed into the existing
concrete manhole walls and base. An anchor block will be cast around the pipe end encapsulating the
installed puddle flange which will limit longitudinal movement of the HDPE pipeline due to thermal
expansion and shrinkage. This concept is shown in Figure 04 below.

1]
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FIGURE 04: HDPE Manhole Connection Detail

Method of Construction
In consideration of the limited working space in the area, it is recommended that the new HDPE pipeline be

installed by means of pipe cracking. Launching and receiving pits are to be excavated adjacent to existing
manholes for the sectional installation of the pipeline. Over pumping shall be facilitated to accommodate
the sewage flows during installation of the new pipeline section. A typical pipe bursting/cracking process
setup is shown in Figure 05 below.

Typical Pipe-Bursting Setup

1. Recelving pit 5. Bursting unit
2 Pulling line 6. Expander (if necessary)
3. Existing pipe 7. New fused HDPE pipe or other material

4. Cutting/fracture head location 8. Insertion/excavation pit

FIGURE 05: Typical Pipe Bursting Setup
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Installation of the pipe bridge section is proposed to be done as follows:

¢ Diversion of sewage flow from the current 450mm diameter section to be replaced to the parallel
450mm diameter pipeline during off peak times (Following verification of single pipeline capacity)

e Removal of sections of existing 450mm diameter pipeline from downstream of pipe bridge

e [nstallation of new 600mm diameter pipeline in sections as existing 450mm diameter pipe is
removed (Installed sections to be limited to distance between pipe support structures to enable
temporary commissioning of pipeline when required by means of a temporary invert level reducing
coupling installation as shown in Figure 06 below.)

e Disposal of removed pipeline sections in line with applicable bylaws and at a registered disposal
facility approved by the City of Ekurhuleni

FIGURE 06: Invert Level Reducer

6.6 PROPOSED SEWER RETICULATION DESIGN

The following sewer flow friction formula was used in the design of the replacement pipelines:
Q = flow rate (m¥s)

n = coefficient of roughness (s/im13)

A =flow area (m?)

Manning

R3S P = wetted perimeter (m)
i R = hydraulic radius (m) - A/P
S = slope of the energy grade line (m/m)

Q=A

From the existing sewer flow data and as-built information on the outfall sewer, the initial design simulation
resulted in the outcomes for the designed flow shown in Table 03 below:
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TABLE 03: Simulation (As Built)

Pipeline Capacity | Calculated Flow | Velocity (Design

Manhole Grade P @70%" y s F?;L) g
SPR_09655

SPR_09656 0.39% 187.025 1.66 0.44
SPR_09657 0.39% 187.278 1.84 0.44
SPR_09658 0.12% 101.573 25.27 0.62
SPR_09659 0.63% 238.228 25.41 1.15
SPR_09660 0.02% 41.642 25.49 0.32
SPR_09661 0.64% 239.541 25.49 1.15
SPR_09662 0.18% 125.899 25.55 0.73
SPR_09663 0.17% 124.934 25.55 0.72
SPR_09664 0.31% 167.829 25.55 0.90
SPR_09665 0.14% 112.363 25.55 0.67
SPR_09666 0.14% 112.048 25.55 0.67
SPR_09599 0.30% 164.407 25.55 0.88
SPR_09600 0.28% 157.548 30.52 0.89
SPR_09601 0.17% 125.199 30.62 0.76
SPR_09602 0.15% 114.294 30.62 0.71
SPR_09603 0.15% 114.566 58.62 0.85
SPR_09604 0.15% 116.664 61.60 0.87
SPR_09605 0.44% 197.914 61.60 1.29
SPR_09606 0.26% 153.536 61.60 1.07
SPR_09607 0.20% 132.771 61.82 0.96
SPR_08909 0.58% 227.382 61.82 1.43
SPR_08910 0.15% 262.892 212.12 1.19
SPR_08911 0.29% 360.511 212.12 1.52
SPR_08912 0.24% 326.541 212.12 1.41
SPR_08913 0.27% 344,747 212.18 1.47
SPR_08830 0.30% 219.854 212.18 1.51
SPR_08831 0.72% 343.654 212.85 2.14
SPR_08808 0.47% 276.613 212.85 1.81
SPR_08809 0.47% 276.743 214.75 1.82
SPR_08810 0.46% 274.175 214.75 1.80
SPR_08811 0.47% 277.815 215.80 1.82
SPR_08812 2.58% 649.073 215.80 3.40
SPR_08759 1.00% 405.3 215.80 2.43
SPR_08760 0.85% 371.905 220.15 2.29
SPR_08761 0.83% 368.178 220.15 2.27

From the above, it can be seen that the current pipeline fails to meet minimum design criteria as set out in
the CoE Design Guidelines Manual. The below non-conformances are noted:

¢ Manhole SPR_09656 to SPR_09657 — Minimum self-cleaning velocities are not maintained.
Minimum slopes are met, however, due to low flow volumes in this section of the pipeline, self-

cleaning velocities are not achieved.
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¢ Manhole SPR_09658 — Minimum slope is not in adherence with required standards. Self-cleansing
velocities are almost achieved as a result of increased flow volumes within this section of the
pipeline

¢« Manhole SPR_09660 — The flow in this section of the pipeline fails to meet minimum siope and
velocity requirements as a result of the flat gradient at this section.

¢« Manhole SPR_09662 to SPR_09663 - Minimum gradients are not achieved at this section,
however, due to increased flow volumes, the required self-cleansing velocity of the flow within the
pipeline is maintained.

e Manhole SPR_09665 to SPR_09666 — The flow in this section of the pipeline fails to meet
minimum slope and velocity requirements as a result of the flat gradient at this section.

¢ Manhole SPR_09601 to SPR_09604 - Minimum gradients are not achieved at this section,
however, due to increased flow volumes, the required self-cleansing velocity of the flow within the
pipeline is maintained.

From the above, the pipeline sections that are deemed problematic may be taken as follows:

Manhole SPR 09656 to SPR 09660

The section of the pipeline spanning between manholes SPR_09656 to SPR_09660 is located along
Ermelo Road at the start of the outfall sewer system and spans for approximately 322m. From initial
discussions with CoE Operations Department officials, this section of pipeline was most problematic with
frequent overflows and blockages. From the assessment, the gradient will require correction at this portion
of the works and will require conventional construction methods to correct the pipeline gradients. The
pipeline is also subject to very low flow conditions and as such, the pipeline size is further reduced to
160mm diameter in an attempt to attain the self-cleansing velocity requirement of 0.7m/s. This section of
the pipeline is shown in Figure 07 below.

FIGURE 07: Pipeline Section SPR_09655 to SPR09660
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Manhole SPR 09665 to SPR 09666

The section of the pipeline spanning between manholes SPR_09665 to SPR_09666 is located along
Ermelo Road midway along the outfall sewer system and spans for approximately 139m. From initial
discussions with CoE Operations Department officials, this section of pipeline was also prone to frequent
overflows and blockages. From the assessment, the gradient will require correction at this portion of the

works and will require conventional construction methods to correct the pipeline gradients. This section of

the pipeline is shown in Figure 08 below.

FIGURE 08: Pipeline Section SPR_09665 to SPR09666

In order to address problem areas as shown above, adjustment of the pipe invert levels will be required. A

simulation was run following correction of the manhole invert levels and the outcome of such is shown in

Table 04 below.

TABLE 04: Simulation (Corrected)

Pipeline Capaci Calculated Flow | Velocity (Design
Manhole Grade P @70%:’ b g Ftl’;fw g
SPR_09655
SPR_09656 0.37% 181.946 1.66 0.476
SPR_09657 0.37% 182.344 1.84 0.492
SPR_09658 0.37% 181.895 25.27 0.94
SPR_09659 0.37% 182.437 25.41 0.94
SPR_09660 0.37% 181.855 25.49 0.94
SPR_09661 0.38% 184.746 25.49 0.96
SPR_09662 0.18% 125.899 25.55 0.73
SPR_09663 0.17% 124.934 25.55 0.72
SPR_09664 0.31% 167.829 25.55 0.90
SPR_09665 0.23% 142.037 25.55 0.79
SPR_09666 0.23% 142.096 25.55 0.79
SPR_09599 0.22% 141.924 25.55 0.79
SPR_09600 0.23% 142.325 30.52 0.84
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SPR_09601 0.17% 125.199 30.62 0.76
SPR_09602 0.15% 114.294 30.62 0.71
SPR_09603 0.15% 114.566 58.62 0.85
SPR_09604 0.15% 116.664 61.60 0.87
SPR_09605 0.44% 197.914 61.60 1.29
SPR_09606 0.26% 153.536 61.60 1.07
SPR_09607 0.20% 132.771 61.82 0.96
SPR_08909 0.58% 227.382 61.82 1.43
SPR_08910 0.15% 262.892 212.12 1.19
SPR_08911 0.29% 360.511 212.12 1.52
SPR_08912 0.24% 326.541 212.12 1.41
SPR_08913 0.27% 344.747 212.18 1.47
SPR_08830 0.30% 219.854 212.18 1.51
SPR_08831 0.72% 343.654 212.85 2.14
SPR_08808 0.47% 276.613 212.85 1.81
SPR_08809 0.47% 276.743 214.75 1.82
SPR_08810 0.46% 274,175 214.75 1.80
SPR_08811 0.47% 277.815 215.80 1.82
SPR_08812 2.58% 649.073 215.80 3.40
SPR_08759 1.00% 405.3 215.80 2.43
SPR_08760 0.85% 371.905 220.15 2.29
SPR_08761 0.83% 368.178 220.15 2.27

The pipeline will require excavation and removal during which the manhole invert levels will be adjusted to
ensure that minimum pipeline gradients are achieved. Upon adjustment, the pipeline will be re-installed,
and all connections will be restored. In order to accommodate the conventional excavations within the
working space limitations, allowance will be made for shoring design and installation by the Contractor.
Application for the temporary closure of one lane along Ermelo Road will be raised with the Roads and
Stormwater Department.

The pipeline section between manholes SPR_09656 and SPR_09657 fails to attain self-cleansing velocity
0f 0.7m/s for the design flows despite the reduction in pipe size. The invert levels of this section can also
not be adjusted without affecting large sections of network pipelines. For full flow, the minimum velocity of
0.7m/s is achieved. Due to the above, a stringent inspection and maintenance protocol will have to
implemented along this initial section of the pipeline. Further enforcement of pre-treatment bylaws will have
to be ensured to prevent deposit of oils and grease into the outfall sewer from the retail centre that feeds
into this portion of the pipeline.

Summary
The proposed Sewer reticulation scope for Sector 01 of work can therefore be summarized as follows:

s Replacement of 135.653m of existing 450mm diameter Vitreous Clay pipeline with 160mm
diameter PN10, HDPE pipeline by means of conventional construction methods.

o Replacement of 726.717m of existing 460mm diameter Vitreous Clay pipeline with 450mm
diameter PN10, HDPE pipeline by means of conventional construction methods.

e Adjustment of 8 manhole invert levels to remedy minimum slope and velocity non-conformances
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7

Replacement of 659.69m of existing 450mm diameter Vitreous Clay pipeline with 450mm diameter
PN10, HDPE pipeline by means of pipe cracking.

Replacement of 864.44m of existing 450mm, 525mm and 600mm diameter Vitreous Clay pipelines
with 600mm diameter, PN10, HDPE pipeline by means of pipe cracking.

Replacement of 783.84m of existing 450mm diameter pipeline with 600mm diameter GRP Pipeline
by means of conventional installation. (Option 01)

Construction of an additional 67 pipe support structures over wetland area (Option 01)

Replacement of 783.84m of existing 450mm diameter pipeline with 600mm diameter 3CR12
Stainless Steel Pipeline by means of conventional installation. (Option 02) — Preferred

Disposal of removed pipeline sections at a registered disposal facility approved by the City of

Ekurhuleni
Lifting and/or reconstruction of 45 Existing Precast Concrete Manholes

Finding and reconstruction of 46 house sewer connections

DRAWINGS

Drawings are generated for the scope of works as follows:

0159 - 01: GENERAL LAYOUT PLAN

0159 - 02: LS1_PLAN AND LONGSECTION (1 OF 3)
0159 — 03: LS1_PLAN AND LONGSECTION (2 OF 3)
0159 — 04: LS1_PLAN AND LONGSECTION (3 OF 3)
0159 — 05: LS2_PLAN AND LONGSECTION

STD-SL-001: STANDARD DRAWINGS: ENGINEERING SERVICES LAYOUT 10M ROAD
RESERVES

STD-SL-002: STANDARD DRAWINGS: ENGINEERING SERVICES LAYOUT 13 — 25M ROAD
RESERVES

STD-SL-003: STANDARD DRAWINGS: ENGINEERING SERVICES LAYOUT 32M ROAD
RESERVES

STD-SR-003: STANDARD DRAWING: SEWER RETICULATION PIPE TRENCH AND BEDDING
DETAILS

STD-SR-004: STANDARD DRAWING: MANHOLE DETAILS FRO SEWER PIPES LARGER TNAN
300MM NOMINAL DIAMETER

STD-SR-006: STANDARD DRAWING: SEWER RETICULATION TYPICAL SEWER MANHOLE
CONNECTION TO EXISTING OUTFALL SEWER

Copies of the drawings are annexed to this report as Annexure K.
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8 MAINTENANCE AND OPERATIONAL REQUIREMENTS

The infrastructure is not expected to require any maintenance and operational requirements additional to
what is currently implemented. It is, in fact, expected that a decrease in maintenance required will be
experienced due to the fact that the slope and velocity concerns at the problematic areas along the pipeline
route has been addressed. The replacement of the outdated clay vitro pipeline will result in a further
reduction in maintenance requirement due to the elimination of pipeline breakages and collapses.

The raising of the manholes shall reduce the ingress of stormwater runoff into the sewer networks thereby
relieving the strain on the system. Due to the proposed material selection at the pipe bridge section,
maintenance requirement will be limited to pipeline integrity inspections and assessment on long barrel
jointing alignments on the remaining 450mm diameter parallel pipeline.

9 PROJECT COST ESTIMATES

Due to the two material options (GRP and 3CR12) available, the project cost estimates for both options
have been calculated. The construction cost estimates for Option 01 and Option 02 are discussed under
Section 9.1 and 9.2 respectively.

9.1 OPTION 01: GLASS REINFORCED PIPELINE

The estimated project construction costs for Option 01 are given in Table 05 below.

TABLE 05: Construction Cost Estimate - Option 01: GRP Pipe

ITEM | SECTION AMOUNT
1. GENERAL R8 490 500.00
2 GENERAL - DAYWORKS & PROVISIONAL SUMS R1 651 450.00
3. EARTHWORKS (SMALL WORKS) R768 815.02
4. EARTHWORKS (PIPE TRENCHES) R3 776 659.92
5. SEWER R14 143 037.78
6. CCTV CAMERA SURVEY AND PIPE CRACKING R8 775 294.12
9. SUB-BASE R0.00
10. ACILLARY ROAD WORKS R41 717.30
11. KERBING & CHANNELING R152 000.00
14. SUBTOTAL 1 R37 799 474.13
15. ADD CONTINGENCIES @ 10% R3 779 947.41
16. SUB-TOTAL 2 R41 579 421.55
17. ADD CPA @ 5% R2 078 971.08
18. SUB-TOTAL 2 R43 658 392.63
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19. ADD 15% VAT R6 548 758.89

TOTAL CONSTRUCTION COST ESTIMATE R50 207 151.52

The detailed BoQ for the works has been annexed to this report as Annexure L

9.2 OPTION 02: 3CR12 STAINLESS STEEL PIPELINE

The estimated project construction costs for Option 02 are given in Table 06 below.

TABLE 06: Construction Cost Estimate - Option 02: 3CR12 Stainless Steel Pipe

ITEM | SECTION AMOUNT
1. GENERAL R7 658 500.00
2 GENERAL - DAYWORKS & PROVISIONAL SUMS R1 219 450.00
3. EARTHWORKS (SMALL WORKS) R594 800.02
4. EARTHWORKS (PIPE TRENCHES) R3 776 659.92
5. SEWER R18 054 587.78
6. CCTV CAMERA SURVEY AND PIPE CRACKING R8 775 294.12
9. SUB-BASE R0.00
10. ACILLARY ROAD WORKS R41717.30
11: KERBING & CHANNELING R152 000.00
14. SUBTOTAL 1 R40 273 009.13
15. ADD CONTINGENCIES @ 10% R4 027 300.91
16. SUB-TOTAL 2 R44 300 310.05
17. ADD CPA @ 5% R2 215 015.50
18. SUB-TOTAL 2 R46 515 325.55
19. ADD 15% VAT R6 977 298.83
TOTAL CONSTRUCTION COST ESTIMATE R53 492 624.38

The detailed BoQ for the works has been annexed to this report as Annexure M

10 CONCLUSION

The implementation of the Anchor Outfall Sewer Upgrade Project will ensure the efficient functioning of the
bulk sewer infrastructure within the development area. The upgrade aims to address three root causes of
system failures determined during the preceding stages of the project as follows:
1. Qutdated pipeline material that has been subject to extensive deterioration will be replaced with
modern HDPE pipelines which will extend the lifespan of the system
2. Incorrect gradients at the outfall sewer pipeline resulted in self-cleaning velocities not being
achieved. Affected sections of the pipeline will be re-installed to correct the non-conformance

which will result in fewer blockages and less siltation within the pipeline
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Upgrading of the pipe bridge section of the pipeline in line with Master Plan Item ANC5-MP-600
which will increase the pipeline capacity at the downstream section of the pipeline

Replacement of the current short barrelled couplings on the parallel pipeline across the pipe
bridge which are misaligned will result in preventing sewage spillages into the wetland area

The pipe bridge section of the works has been subject to two considerations relating to pipeline material

selection:

Option 01: Replacement with Glass Reinforced Pipeline

The replacement of the existing coated mild steel pipeline with a Glass Reinforced Pipeline (GRP) has the
following benefits:

Pipeline material is light weight which simplifies the replacement of sections where required
during maintenance operations

The pipeline material is essentially worthless and is not at risk of theft

The pipeline material capital cost is lower than that of the alternative

The material has high resistivity to the chemical composition of sewage and is highly resistant to
Biogenic Sulphuric Acid

Some consideration, however, should be given to the following:

Due to self-support limitations of the GRP pipeline, additional supports will be required at every
6m interval which will require the construction of 67 additional pipe support footings along the
elevated pipeline section.

The pipeline crosses over a wetland area which, from a previous geotechnical investigation at
the Anchor WWCW site, is overlain by clay and silt. To ensure a stable foundation for the
pipeline supports, micro-piling is recommended to solid bedrock within the wetland section of
the works which significantly affects the costs of the works and increases risk.

The area is found to be dolomitic with bedrock located at approximately 40m deep.

Extensive access roads and platforms will be required for the drilling equipment to be used for
the micro-piling operations. This increases environmental risk and has a potential high
rehabilitation cost at the conclusion of the project

GRP installation is highly specialised and may require assistance from industry specialists when
operational maintenance is done

GRP pipe is sensitive to point load damage and may be subject to vandalism at sections that
are easily accessible

The estimated construction cost of the GRP option is calculated as R50 207 151.52 inclusive of VAT, CPA
and contingencies.

Option 02: Replacement with 3CR12 Stainless Steel Pipeline
The replacement of the existing coated mild steel pipeline with a 3CR12 Stainless Steel Pipeline (SS) has
the following benefits:

The replacement of the pipe section with SS involves much less complex construction methods
which carries less risk
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The maintenance complexity of the pipeline is similar to normal mild steel pipelines and requires
stainless steel welding of sections only

Access platforms for lifting operations are less extensive and may be circumvented entirely with
the use of rough terrain cranes and vehicles for the majority of the crossing

No additional pipe support structures will be required

No internal lining is required which may be subject to deterioration and subsequent maintenance
The pipeline material offers an extended operational lifespan with a reduced maintenance
requirement thereby leading to reduced operational costs for the pipe section

Some consideration, however, should be given to the following:

SS offers moderate protection against Biogenic Sulphuric Acid and may require periodical
maintenance during the pipeline lifespan

The capital cost of the selected material is significantly higher than that of the alternative

The pipeline finish will require painting to reduce glare in sunlight which may require periodical
maintenance

Stainless steel may have an increased risk of theft. This is not perceived as a concern in the
area due to the fact that the current steel pipeline has been functional in the area for an
extended period of time

The estimated construction cost of the 3CR12 Stainless Steel option is calculated as R53 492 624.38
inclusive of VAT, CPA and contingencies.

Due to the fact that the use of GRP will require the construction of additional pipe support footings across
the wetland area, the preferred option for implementation is Option 02 which utilizes 3CR12 Stainless
Steel as the preferred replacement pipe material. It is therefore recommended that this Detailed

Engineering Design Report be approved, and that the project be permitted to proceed to the
Implementation Stage.

We hope you find this report in order.

RJ RAMALOPE Pr Tech Eng
B-Tech Eng (Civil), BSc (Hons), MSc (MTM), MIPET, MSAICE
MANAGING MEMBER
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Annexure A: Appointment Letter
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Annexure B: Instruction to Perform
Work (IPW)
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Annexure C: PDR Report Approval
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Annexure D: Topographical Survey
Data
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Annexure E: Dolomite Stability
Investigation (Anchor Water Care
Works Site)
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Annexure F: GDARD Response Letter
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Annexure G: OHS Specification
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Annexure H: Anchor Master Plan

Report
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Annexure I: CCTV Inspection Reports
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Annexure J: Flow Logging Reports
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Annexure K: Detailed Design
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Annexure L: Construction Cost
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Annexure M: Construction Cost

34|Pay.

Estimate BoQ — Option 02




ANNEXURE A



TENDER OFFICE

BID ADJUDICATION COMMITTEE 10 JULY 2023

Qurref.  PS-WS 11-2023
Enquiries: Siphokazi Xokozela / Lesego Molefe
Tel. no.: (011) 999-6568 / (011) 999-8637

Date: 17 July 2023

CIVILCHEM ENGINEERING SERVICES
P.O. BOX 3108

BENONI

1500

Faxno.: 086 538 8591
Tel. no.: 011421 7233 /083 390 6574
E-mail: admin@ecivilchem.co.za

Sir/Madam

CONTRACT NUMBER PS-WS 11-2023: THE APPOINTMENT OF PROVIDERS TO RENDER
PROFESSIONAL SERVICES AS ENGINEERING CONSULTANTS TO THE WATER AND SEWER NEW
PROJECTS, UPGRADING, RENEWAL AND EXTENSION FOR THE MULTI-YEAR FINANCIAL PERIOD ON

Ya

City of
Ekurhuleni

Head Office
Finance Department

Golden Heights Building
141 Victoria Street

Corner Victoria & FH Odendaal
Germiston

1401

Private Bag X1069

Germiston

1400

www.ekurhuleni.gov.za

AN AS AND WHEN BASIS FROM DATE OF AWARD UNTIL 30 JUNE 2026.

You are hereby advised that the City Manager in terms of her delegated powers, when considering

ltem PS-WS 11-2023 (T), resolved on 11 July 2023 inter alia as follows:

"2. That bid no 219: CIVILCHEM ENGINEERING SERVICES for Contract PS-WS 11 2023: The
Appointment Of Providers To Render Professional Services As Engineering Consultants To The Water
And Sewer New Projects, Upgrading, Renewal And Extension For The Multi-Year Financial Period On
An As And When Basis From Date of Award Until 30 June 2026, BE ACCEPTED AND APPROVED,
at their own rates (Excl. VAT, Escalation and Contingencies), as set out in Annexure “N” for below
appointed disciplines and subject thereto that the bidder accept the offer in writing within 7 days

after the notification of award.

BIDDING ENTITY DISCIPLINE RANKING ANNEXURE N
c . : . PROGRAMME / PROJECT MANAGEMENT 1 Own rates
CivilChem Engineering i e
Services SEWER PIPELINES 11 Own Rates
| WATER DEMAND MANAGEMENT 1 Own Rates

3.  Thatrates in 2 supra BE SUBJECT to Consumer Price Index (CPI) escalation as set out hereunder,

with the base month being DECEMBER 2022.

»  PERIOD ONE (01):

Bid price(s) must be fixed for the first 12 months after the base month with base month being one

month prior to closing of bid.
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= PERIOD TWO (02):
Bid price(s) is/are subject to escalation equal to CPI for the following 12 months with the base month
for this period being the 12th month of period one (01).

* PERIOD THREE (03):
Bid price(s) is/are subject to escalation equal to CPI for the remaining period with the base month
for this period being the 12th month of period two (02)."

Your attention is drawn to the following conditions which must be adhered to within the stipulated
period, from the date of receipt of this letter:

1. A copy of your latest Municipal Account/s, to confirm payment for services rendered by the relevant
Local Authority/s are not in arrears for more than 30 days must BE SUBMITTED to the Finance
Department, within 14 days after having been informed of the award of the bid.

2. The necessary Professional Indemnity Liability Insurance to the value of R 5 000 000 as prescribed
by the Council's Insurers for the contract must BE OBTAINED AND MAINTAINED by you as contractor
at your own cost and a copy thereof must BE SUBMITTED to the Finance Department PRIOR to
commencement of the works, but not later than 14 days after having been informed of the acceptance
of this bid.

3. A Service Level Agreement BE ENTERED into between the CoE and CIVILCHEM ENGINEERING
SERVICES PRIOR to commencement with the contract but not later than 21 days after having been
informed of the award of the bid.

4. You will NOT BE ALLOWED to commence with this contract PRIOR to the submission of documents
referred in conditions 1, 2 and 3 above.

Your attention is further drawn to the following conditions from Payments Section:

1. A copy of your latest Municipal Account/s, to confirm payment for services rendered by the relevant
Local Authority/s must BE ATTACHED to each payment certificate when submitting to the payment
section.

2. In terms of the amendment of Section 20 of the Value Added Tax Act 89 of 1991, by the Revenue
Laws Amendment Act 45 of 2003, it would be compulsory for all vendors to display the VAT
registration number of debtors to whom an invoice is issued, with effect from 01 March 2005.The
Council's VAT registration number 4280193493 must therefore appear on all invoices issued to
Council.

3. Please note that your monthly creditor statement must be attached to your invoice/s within 7 days
of the following month. For any enquiries please contact one of the following officials at the Finance
Expenditure Reconciliafion section: Helga van Heerden (011) 999-6468.

4. PLEASE TAKE NOTE AFTER AN AWARD OF ATENDER TO CONTACT THE FOLLOWING SCM
OFFICIALS FOR THE REGISTRATION ON CITY OF EKURHULENIT'S SUPPLIER DATABASE

Thembakazi Mazibukwana E-mail: Thembakazi. Mazmukwana@ekurhulem gov.za
Alungile Mavuso E-mail: ngile.Mavuso@ekurhuleni.gov.za
Livhuwani Gafane E-mail: Livhuwani.Gafane@ekurhuleni.qgov.za

Lesetja Fothane E-mail: Lesetia.Fothane@ekurhuleni.gov.za
Nkosinathi Mdlalose E-mail: Nkosinathi.lMdlalo kurhuleni.gov.za

Supplier Database Documents to be submitted to: 7" Floor, Supplier Database Section: Golden
Heights Building, 141 Victoria Street (Corner Victoria & 65 FH Odendaal), Germiston.

Should you have any further enquiries, please do not hesitate to contact LUBABALO MATAKANE at
Telepthe niymber (011) 999-3869.

{
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SIPHOKAZI XOKOZELA MPHO MGENGO
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