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ANNEXURE 14
SURVEY REPORTS



Site Report of Buried Services and Mapping
Survey

CLIENT: DGIT

SCANNER: Justice Cele
EQUUIPMENT: RD 1100-RD 8100
SCAN DATE: 30November 2024

REPORT DATE: 30 November 2024

[Type here]



SERVICES DETECTION METHODOLGY

Detection of various underground services within the target area is conducted
in the following manner

Electrical and Telkom cables, steel pipe and other conductive utilities: A
combination of an electromagnetic transmitter and receiver is used,
indicating a signal onto utility by means of:

0 Direct Connection at valves, lamps post ect;

0 Clamping inside Telkom Chambers, electrical substations etc. if

accessible;
O Induction scan where no connection points on services are
available

Storm Water Sewer lines: This type of services are located by gaining
access at points such as manhole kerk inlets etc. A self-containing sonde
is propelling down the pipe using a fibre flex rod. The sonde transmits a
signal, which enables the operate to locate the exact position and depth
of the sonde from above ground by using a receiver.
Non-metallic pipes and other non-conductive services: Non-metallic
utilities, such as AC and PVC water mains and Fibre optic cables, are
located by means of Ground penetrating radar (GPR). By scanning the
servitude with GPR, changes in the ground conductivity are detected.
The alignment of several position of this nature usually indicates the
existence of non-metallic services. GPR will only be used to locate
services that could not be located by means of electromagnetic
methods.

Note: Positive Ground Penetrating radar results are dependent on good soil
conditions. If soil conditions are not favorable to good results, this will be
noted by the contractor in the Survey report.

Utility lines are drawn on the survey report with colour coding unique to each
utility type:

[Type here]



Google Erath Map for proposed Location

TYPE OF UTILITY

Electrical cables

UNKOWN

Water

SEWER

Fiber

[Type here]

Colour coding

SW Drainage




Please refer to the table for all relevant services detected

Top View image of Proposed area marked in Yellow

[Type here]



Site 1

Sitel Finding

Electrical Cable: Detected cable from the distribution box.
Passes through the laundry yard into the main yard.
Depth: 0.8m.
Stormwater Drain: Main exit from the hospital.
Depth drops from 1.6m to 2.4m.
Sewer Line: Catching from the buildings.
Depth: 1.6m at entry, dropping to 4.4m at exit (sewer main line leaving
the hospital).
Electrical Cable: Feeds a light Depth: 0.3m.
Water Line: Supplies the fire hydrant.

[Type here]



Site 2

Site 2 finding

1Sewer Line: Feeding from the building at a depth of 1.2m. Connecting to
the sewer main at 3.0m. Exiting the hospital at a depth of 4.3m.

Stormwater Drain: Feeding from the building into the main line. Exiting the
hospital at a depth of 4.0m.

[Type here]



Site 3

Site 3 finding

1. High-Voltage Cables:
Feeding from the mini substation into the building.
J Depth variations:
. 0.2m to 0.6m, o 0.8mto 1.2m,
o 0.6m to 0.8m,

2.Water Line: Feeding the fire hydrant depth: 0.8m.

[Type here]



3.Sewer Line: Feeding into the sewer mains depth: 1.1m, dropping to 1.7m,
and joining the main sewer line referenced in Site 2.

4.Stormwater Drain: Main line at a depth of 0.6m joining to the stormwater
main mentioned in Site 1.

Site 4

Site 4 findings

Sewer Line: Originating from the demolished building connecting to the
main sewer line at a depth of 0.8m.

Stormwater Lines: Feeding from the demolished building into the main line
joining the stormwater main mentioned in Site 1.

[Type here]



3.High-Voltage Cable: Detected across the scanned area feeding from
the substation into the distribution box mentioned in Site 1.

4.Electrical Cable: Supplying the demolished building depth: 0.4m,
dropping to 0.8m.

5.Water Main: Feeding fire hydrants depth: 0.6m.

Ste 5 findings

Water Lines:

J Fire Hydrant Supply: Entering the building at a depth of 0.9m.
J Building Supply: Water line at a depth of 0.8m.

Sewer Line:

[Type here]



J Feeding from the buildings into the main sewer line mentioned in Site 3
depth: 1.6m.

Stormwater Channel:
. Feeding off the building depth: 0.8m into main line depth 1,2m

Electrical Cables:
. Feeding off the building into the pump station at a depth of 0.5m

Site 6 findings

[Type here]



1. Stormwater Lines:
. Main Line: Exiting the hospital at a depth of 3.2m.
J Feeding off the building: Depth of 1.2m.

2. Sewer Lines:
J Main Line: Exiting the hospital at a depth of 2.7m.
. Building Feed: Depth of 1.1m.

3. Water Lines:
J main feed to Hospital Wards: Depth of 1.0m.
. Fire Hydrant Supply: Depth of 1.0m.

4, Electrical Cable:
. Detected at a depth of 0.9m.

Ground penetrating Rada findings: Not favorable to good result due soil
condition

[Type here]
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1. EXECUTIVE SUMMARY

This document entails the concept of a New Oncology Centre at Ngwelezana Hospital which
services the King Cetshwayo, Zululand and uMkhanyakude districts with a population of 2.7
million.

This project provides for the construction of a new structure that will provide a 128-slice CT
scanner, two linear accelerators, one brachytherapy for radiation services, twenty-eight
chemotherapy chairs and a 32-bed oncology inpatient ward that will accommodate both
females and males. There will also be staff facilities which include offices and meeting rooms.

This report is accompanied by detailed reports which include Architectural, Civil/Structural,
Electrical, Environmental, Occupational Health and Safety, Mechanical Engineering, Lifecycle
Cost and a Bill of Quantities. These reports explored various options to inform the
recommended solutions to fulfil the projects objectives. The detailed information in the reports
form the basis for the works and site information that will be used to develop the tender
documents for the design and build contractor.

Investigations were conducted to determine the sufficiency of the bulk services, which were
all found to be adequate. The site is constrained, and provision has been made for enabling
works. This includes the relocation of existing parkhomes and provision of parkhomes to
accommodate oncology and renal dialysis services. Access to the courtyard for construction
requires modification to the laundry and hospital passage.

2. PURPOSE

The purpose of the Concept Report is to present the development of different design concepts
to satisfy the project requirements, as presented in the Initiation Report (Stage 1). Through
the comparison of alternatives, it provides opportunity to select a most appropriate conceptual
approach.

The ultimate objective of this stage is to determine whether the project is viable to proceed,
with respect to available budget, technical solutions, timeframe and other information that may
be required.

This document presents the Site Information and Works Information that will be documented
as part of the Design and Build tender document for the project.
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3.

PROJECT DESCRIPTION

The project involves the planning, design and construction of a New Oncology Centre at
Ngwelezana Hospital.

The details of the project are as follows:

a)
b)
c)
d)

m)

Project Name: Ngwelezana Hospital — Construction of a New Oncology Centre
Name of Province: KwaZulu-Natal

Name of District Municipality: King Cetshwayo

Name of Local Municipality: City of uMhlathuze

Name of Town: Empangeni

Name of Township: Ngwelezana A

Land Ownership: City of uMhlathuze

Coordinates of the Proposed Site: 28.7766307S; 31.8648864E
Estimated Construction Period: 12 months

Project Type: Brownfield project

Impact: Increased life expectancy at birth

Outcomes: Universal Health Coverage, Improved client experience of care, Reduced
morbidity and mortality

Outputs: Fully commissioned Oncology Centre rendering chemotherapy, radiotherapy

and inpatient services with the following:

28 x Chemotherapy chairs
2 x Linear Accelerators

1 x Brachytherapy Unit

1 x 128 Slice CT Scanner
32 x inpatient beds
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4. SCOPE OF WORKS

The scope of this project involves the construction of an Oncology Centre which provides an
inpatient and outpatient service. The centre includes a consulting suite, chemotherapy suite
and radiotherapy treatment. It will also provide a 32-bed oncology inpatient ward,
administration and staff facilities. The services are summarised below:

Table 1: Summary of Service Requirements

Bed Number Chair Number
Consulting rooms 4
Chemotherapy chairs 28
CT Scanner 1
Radiotherapy teletherapy bunkers 2
Radiotherapy brachytherapy bunkers 1
Oncology Ward 32
Administrative and staff facilities 46 Staff Members

As per the approved initiation report the lodger facilities are excluded from the scope.
Ethembeni Care Centre at KwaMbonambi is currently used as a step down facility by the
Ngwelezana Hospital and has been identified to accommodate ambulant oncology patients
that require lodging during treatment.

5. PROJECT MILESTONES

The table below provides a schedule of milestones and deliverables for the project. The project
progress has aligned with the Performance Measurement Baseline; however delays have
been experienced in finalising the concept report which was updated from 29 November to 13
December 2024.

Table 2: Project Milestones

Clinical Brief Approved 20-Sep-24
Initiation Report Approved 20-Nov-24
Concept Report Approved 13-Dec-24
ITSC Sitting for all Tenders 13-Dec-24
Advertise Tenders 13-Jan-25
Close Tenders 14-Feb-25
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Award Tenders 14-May-25
Design Development and Documentation Reports 15-Sep-25
Handover - Enabling Works 15-Sep-25
Handover - Works 30-Jun-26
Commissioning 31-Jul-26
Close Out 1-Nov-27

6. ARCHITECTURAL OPTIONS ANALYSIS

Within the chosen site, both the interdepartmental and intradepartmental relationship
requirements were explored in order to establish the best layout for the service. The first option
was to arrange the centre parallel to the ICU and radiology in a northwest, southeast
orientation, the ground floor is shown in the figure below.

Figure 1: Option 1 Layouts

The concept considered the longer length of the courtyard and maintains the existing park
homes in their current position. However, it does not take advantage of the area of the
courtyard closest to the main entrance to the hospital and pharmacy. The entrance to the
centre connects into the hospital between the ICU and theatre, disrupting this passage which
should be the quietest patient zone in the hospital. The masterplan for Ngwelezana Hospital
includes additional theatres for which reason the courtyard was cleared. By positioning the
Oncology Centre close to the theatres, it compromises future development adjacent to the
existing theatres. This option finally proposes a basement for the radiotherapy bunkers, this
was found to compromise the ability to install and remove the linear accelerators due to the
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size of the gantry. A basement also increases reliance on lifts and artificial lighting, which
could compromise the safety of occupants in the event of a power disruption.

The layout was then rotated to align with the passage outside the outpatient and emergency
department. This provided more successful adjacencies within the workflow of the Oncology
Centre. The entrance is along the busiest passage in the hospital, therefore not compromising
more controlled areas. Patients can access the centre easily from the main entrance. It also
leaves the portion of the courtyard closest to the theatres for their future expansion. The
negative result is that the park homes will need to be relocated in order to accommodate the
Oncology Centre and a new location for the renal dialysis service must be found. It was also
found that intradepartmental relationships were not ideal in the radiotherapy suite where
patient privacy was compromised. Chemotherapy services were planned on the second floor,
while the oncology ward was on the first floor. This meant that there would be significant
movement past the ward to get to the chemotherapy suite. Requirements for the
chemotherapy suite were not met, with risk that there will be congestion within the treatment
area and that patient experience will not be satisfactory. The linear accelerators have radiation
fields that restrict what can be accommodated above them. There was concern about what
was proposed on the first floor and that occupancy of these spaces is higher than what is safe.
Finally, this option meant that an existing building would need to be altered and ablution block
would need to be demolished.

Figure 2: Option 2 Layouts

The final iteration pulled the radiotherapy bunkers outside of the building mass, allowing
existing buildings to remain intact. It also allowed the bunkers to be standalone, not affecting
any habitable spaces. The radiotherapy treatment areas will be accessed along an L-shaped
passage improving the privacy for patients and reducing unauthorised traffic in this zone.
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Figure 3: Recommended Ground Floor Plan

The oncology ward was positioned on the second floor improving the privacy gradient in the
building. Chemotherapy, on the first floor, has been provided adequate space to provide
sufficient space for the patients to have a quality experience of care during the long treatment
period.
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Figure 4: Recommended First Floor Plan
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Figure 5: Recommended Second Floor Plan

Further to the installation of equipment within the building, it is necessary to consider the route
that the linear accelerators will take during installation. The recommended concept provides
the option for the linear accelerators to be brought in along the main passage, directly into the
fire exit closest to the bunkers or across the courtyard during construction.

Service requirements, including the mechanical and electrical, are significant and can be
accommodated above the bunkers and at the back of the bunkers, reducing impact of noise
on the hospital.

It is recommended that the proposed concept design adequately satisfies the client
requirements and that it is taken forward for development.
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7. ELECTRICAL INSTALLATION
71. Estimated Maximum Load Demand

The estimated electrical loads maximum demand for the proposed development is 262 kVA
while the mechanical loads estimated maximum demand is sitting at 331 kVA giving an overall
total estimated maximum demand of 593 kVA.

Table 3: Estimated Electrical Loads

ltem Building Allocation Electrical Loads (kVA) L CHETIEE LeEe

Total Load (kVA)

(kVA)
1 Ground Floor 204 87 291
2 First Floor 25 5 30
3 Second Floor 34 238 272
Total 262 331 593
7.2. Electrical Power Supplies

Power Supply to the New Oncology Centre shall be as follows:

i.  Normal/ Non-essential Power Supply: Supplied from Supply Authority (Municipality)
through the existing 2x 1,256MVA Transformers
ii. Emergency / Essential Power Supply: Supplied from Emergency stand-by
generating plant (Diesel Generator recommended)
ii.  Uninterruptible Power Supply (UPS): All critical medical equipment supplied from
Essential supply through UPS

7.3. Normal / Non-essential Power Supply

The hospital currently has two 1.25 MVA transformers (TRF1 and TRF2) with respective
loadings of 650kVA and 400kVA. This means that TRF1 is operating at 650kVA (52%
capacity), and TRF2 at 400kVA (32% capacity). Each transformer is backed up by an 800kVA
generator. The proposed new Oncology Centre, with critical loads including a linear
accelerator (LINAC), CT scanner, and brachytherapy can be supplied from the existing
transformers by splitting the loads to both transformers. This option utilises the available
capacity on both transformers to support the Oncology Centre.

The Department is desirous that solar PV systems are considered as supplementary supply
to the two transformers. This option will be further explored during Design Development stage.

7.3.1. Emergency / Essential Power Supply

Currently the Hospital has 2 x 800 KVA generators providing the electrical back up to the
whole hospital loads. Generator No.1 has maximum recorded demand of 505kVA (63%
loaded) whilst Generator No.2 has a maximum recorded demand of 376kVA (47% loaded). It
is evident that these generators’ combined capacity is sufficient to cater to the emergency
power requirements of the new Oncology Centre but the capacity of a single generator was
found inadequate to supply a consolidated load under one circuit breaker. This limitation
prevents the Oncology Centre from running all critical loads simultaneously under emergency
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conditions and hence the recommendation to install 1x 500kVA back up diesel generator to
supply and handle all essential loads of the new Oncology Centre.

7.3.2. Uninterruptible Power Supply (UPS)

Electrical disturbances may affect the reliability of high-tech medical equipment. As medical
equipment is often connected to vulnerable patients, such a malfunction may result in fatal
consequences. To mitigate this problem careful consideration shall be made in terms of the
design of the electrical distribution system as well as selection of electrical distribution
equipment.

It is recommended the use of dedicated UPS for each of the main medical equipment that
forms part of the Oncology Centre namely, 2 x Linear Accelerators, 1 x Brachytherapy as well
as the 1 x Wide Bore CT Scanner. This means that each of these critical medical equipment
will be supplied from its own dedicated UPS.

8. CIVIL ENGINEERING

A topographical survey has been conducted to obtain the location of the existing services. In
addition, on-site investigations have also been conducted to extract the information on the
existing and current condition of the services on site. Additional information was also obtained
from engagements with the facility management. External investigations that been conducted
also include traffic impact studies. Furthermore, investigations on existing services were
undertaken including supply capacity. The review of these services is discussed below.

8.1. WATER INFRASTRUCTURE

As stated in the attached Stage 2 report for civil and structural work, Ngwelezana Hospital's
water is supplied by the City of uMhlathuze Water Services Authority via a direct connection
to the municipality’s existing network. The water is then stored in existing reservoirs on site to
a total capacity of 1.5 megalitres to serve as the 72 hour watre storage. The supply and storage
capacity, water demand and reticulation values were calculated according to the design
guidelines set out in the:

a) Guidelines for Human Settlement Planning and Design (Redbook);

b) Department of Public Works: Civil Engineering Manual;

c) The South African Standard Code of Practice for the application of the National Building
Regulations, SANS 10400; and

d) South African National Standard: Water supply and drainage for buildings, SANS 10252,
was also consulted in the design process.

The current storage capacity and water demand to determine the impact of the New Oncology
Centre on the current water network is detailed below.

a) On-site facility storage: 1 mega litre concrete reservoir plus a 500kl elevated concrete
reservoir to supply both fire and potable water.

b) Based on the 300 I/bed estimate, the required 72-hour water demand for the 516-bed
hospital is 464.4 K.

c) Based on the 300 I/bed estimate, the required 72-hour potable water demand for the new
34-bed oncology ward is 30.6 kl and the required fire water demand for a minimum of one
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hydrant at 1200 I/min for 2 hours (low risk group 1) is 144kl. The total potable and fire
water equates to 174.6 kl, which is approximately 11.64% of the entire 1.5 mega litre water
supply.

d) The hospital’s potable water reticulation network is connected via a 160mm@ feeder main.
Where applicable, it may be necessary to reroute portions.

e) An existing 160mm@ uPVC water pipeline is located along the southern boundary of the
proposed development.

f) Existing water pressures are adequate subject to confirmation by the Design Engineers
during detail design stage.

According to the Redbook, using 300 litres per bed, the AADD (annual average daily water
demand) is 10 200 kl and the maximum flow rate/peak domestic water demand is 1.05 I/sec.
The future water demand for 548 beds, including the new 32-bed oncology inpatient ward, is
495 kl. The current construction of the orthotics unit requires 5kl potable water storage per
day while the fire protection systems are to incorporate fire extinguishers and connections
nearby fire hydrants. The hospital’s current water storage capacity and supply therefore meets
the demand for the hospital, new oncology centre and the new orthotics facility.

According to reports, the Hospital is currently undertaking an exercise to replace all ageing
asbestos pipes with uPVC and also to extend the existing network by installing a ring main to
optimise operations and maintenance of the system. The current supply to the Hospital is
deemed sufficient.

The water reticulation for the Oncology Centre will branch out from the main water reticulation
pipe from the hospital’'s water storage. Separate domestic and fire underground networks of
pipes that connect to the water source will be implemented. The existing fire ring main was
also upgraded a few years ago to incorporate any additional fire systems that will be
incorporated. The pipes are designed to withstand the local environmental conditions and are
equipped with appropriate valves and pressure control mechanisms.

A monitoring system that tracks water levels in the On-site storage reservoirs and pressure
within the network will be installed to ensure that the Hospital and the Oncology Centre has
sufficient and uninterrupted water supply. Regular maintenance schedules will also be
developed to inspect the reservoirs, municipality connection, pipes, and any associated
components to ensure their proper functioning.

8.2. SEWER INFRASTRUCTURE

As stated in the attached Stage 2 report for civil and structural work, the hospital is currently
serviced by a waterborne sewer reticulation network comprising mainly of 160 mm @ uPVC
pipes and Vitrified Clay (VC) pipes, discharging into the municipality’s bulk sewer reticulation
network and treated at the City of uMhlathuze Waste Water Treatment Works. The sewer
reticulation capacity was calculated according to the design guidelines set out in the:

a) Guidelines for Human Settlement Planning and Design (Redbook);

b) Department of Public Works: Civil Engineering Manual;

c) The South African Standard Code of Practice for the application of the National Building
Regulations, SANS 10400; and
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d) South African National Standard: Water supply and drainage for buildings, SANS 10252,
was also consulted in the design process.

The calculated average daily demand for the Oncology Centre is 10.2 kl/day and
accommodates a stormwater infiltration of 15%. The peak factor is 3.8 through a 110 mm@
(uPVC class 34) recommended pipe diameter at 70% flow depth.

The pipeline has been designed to ensure that the wastewater gravitates successfully towards
the sewer connection point based on the natural topography of the site and the existence of
services, and will also accommodate the effluent flows anticipated, including the total dry
weather flow (DWF) and peak wet weather flows (PWWF) for the proposed New Oncology
Centre.

The total dry weather flow (DWF) and peak wet weather flows (PWWF) for the proposed New
Oncology Centre are below:

a) ADWF: 0.9751/s
b) PWWEF: 3.705l/s

8.3. STORM WATER MANAGEMENT

As stated in the attached Stage 2 report for civil and structural work, the storm water system
directs the storm water to flow from the respective catchment areas into the nearest
downstream kerb/grid inlet, entering the existing 450mm@ storm water pipe network and
subsurface drainage systems. The main contributors to peak run-offs are identified as nearby
roads, car parks and the roofs of the proposed and existing nearby buildings that also have
their own drainage systems. The storm water runoff, catchment areas, channels and drainage
were calculated according to the design guidelines set out in the:

a) Guidelines for Human Settlement Planning and Design (Redbook);

b) Department of Public Works: Civil Engineering Manual;

c) The South African Standard Code of Practice for the application of the National Building
Regulations, SANS 10400;

d) According to The South African National Roads Agency Limited Design Manual; and

e) All storm water infrastructures will be designed according to the prevailing standards of
the Department of Health Kwa Zulu Natal.

The proposed storm water for the New Oncology Centre will comprise of the following:

a) The major and minor flood flows will be defined according to their requirements and the
associated drainage systems designed accordingly.

b) The minor storm water drainage system will be a combination of surface drainage and an
underground pipe system that will collect storm water from around the proposed buildings.

c) Storm water will be conveyed through a combination of underground pipes and open
concrete channels (where applicable)

d) Inlet structures will be selectively placed to collect the storm water flow into the pipe
system.

e) The pipe system will direct this flood flow into existing storm water pipes on the southern
border of the site before discharging into existing municipality infrastructure.
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8.4. ROADS AND PATHWAYS

As stated in the attached Stage 2 report for civil and structural work, there is regional access
through the existing hospital entrance located on Thanduyise Drive and the existing hospital
walkways to access the Oncology Centre. The impact of an increased number of oncology
patients was investigated to determine the impact on the existing traffic patterns and peaks.
The access and pathways were designed according to the design guidelines set out in the:

a) Guidelines for Human Settlement Planning and Design (Redbook);

b) Department of Public Works: Civil Engineering Manual;

c) Standards of the uMhlathuze Local Municipality;

d) The South African Standard Code of Practice for the application of the National Building
Regulations, SANS 10400; and

e) Rapid Traffic Impact Assessment (RTIA)

Aligned to the findings from the Rapid Traffic Impact Assessment (RTIA) that was conducted
in February 2023, the various upgrades to the external and internal road infrastructure and
parking areas to improve general access to the Hospital will be implemented through another
project in line with Ngwelezana Hospital's master plan.

8.5. EARTHWORKS

As stated in the attached Stage 2 report for civil and structural work, the proposed site is an
empty and previously developed site with flat topography, and the ground conditions are
characterised by recognised sandy soils based on site assessments. The earthworks and
associated systems were designed according to the design guidelines set out in the:

a) Guidelines for Human Settlement Planning and Design (Redbook);

b) Department of Public Works: Civil Engineering Manual;

c) Standard Specifications for Civil Engineering Construction, SANS 1200; and

d) The South African Standard Code of Practice for the application of the National Building
Regulations, SANS 10400

The design and construction of the proposed earthworks will ensure that the following is
achieved:

a) Adequate and efficient use of available site material.

b) Adequate drainage on site while minimising erosion and damming of water, considering
the flat site topography,

c) Ensure safe mobility and use of the facility.

9. STRUCTURAL ENGINEERING

As stated in the attached Stage 2 report for civil and structural work, in-depth information on
the existing ground and founding conditions for the foundation and load capacity of the facility
can be interpreted from the geotechnical investigations. The preliminary designs have been
developed based on site conditions, contour analysis and the utilisation of the survey report,
on the rational that the proposed design will be developed using worst-case scenarios, factors
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and any conservative considerations. The foundation and structural elements were designed
according to the design guidelines set out in the:

a) Guidelines for Human Settlement Planning and Design (Redbook);

b) Department of Public Works: Civil Engineering Manual,

c) Standard Specifications for Civil Engineering Construction, SANS 1200;

d) The South African Standard Code of Practice for the application of the National Building
Regulations, SANS 10400; and

e) Basis of structural design and actions for buildings and industrial structures, SANS 10160.

The proposed foundation design, based on the engagements, loads of the structure and size
of the structure, has incorporated piling as the best option for the structure. The vertical
structural elements have also been designed using 3 vertical structural elements on the
various portions of the building as follows:

a) Load bearing brickwork, being the main frame of the structure and primary support,

b) Rectangular concrete columns for double volume areas and high areas to reduce the load
and instability of the brickwork.

c) Lift Shafts to provide lateral stability of the entire structure while built on pile foundations.

The horizontal structural elements have also been designed using 3 vertical structural
elements on the various portions of the building as follows:

a) Slabs at a minimum of 255 mm based on the various room sizes and uses; thinner slabs
may be used for the section that carry low live loads and little equipment

b) Surface beds at a minimum of 150 mm based on the various room sizes and uses; thinner
slabs may be used for the section that carry low live loads and little equipment.

c) Staircases at a minimum of 170 mm based on standards spans based on the ultimate and
service limit state design approaches (ULS and SLS).

d) Beams at a minimum of 230 mm x 425 mm based on standards spans based on the
ultimate and service limit state design approaches (ULS and SLS).

Based on the oncology service provided and the specialist equipment that are required to be
utilised in this facility, special consideration has to be made to accommodate the weight, width
and vibrations of the equipment that will be installed.

The specifications of the major health technology were considered in the design of the
structure. Equipment loading and radiation protection requirements have been incorporated.
The bunker construction is proposed to be mass concrete, based on materials and skills
commonly available in South Africa.
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10. MECHANICAL ENGINEERING

This document was largely informed by the Clinical Brief, benchmarking and stakeholder
engagements. The following mechanical services are applicable to the Ngwelezana Hospital
Oncology Centre:

a) Wet Services,

b) Medical Gases,

c) Lift,

d) Fire Protection, and

e) Heating, Ventilation and Air Conditioning (HVAC).

10.1. WET SERVICES

The scope of this service involves:

a) Wet services piping throughout the facility. This will supply water to ablutions, kitchens,
and various fixtures located throughout the facility.

b) Hot water generation and supply.

c) Design of drainage systems from the buildings to connect externally to civil services.

d) Domestic and fire water pump sizing.

10.1.1. Water Supply

Options on cold water supply was either a new water supply through a new bulk storage tank
or connection to existing. The later was chosen based on Civil Engineering report above
proving sufficient spare capacity to accommodate the New Oncology Centre. The water supply
will connect to the existing water main supply from civil bulk water storage. An isolation valve
will be installed at the connection point.

Each building floor will have a clearly marked main isolation valve to ease any maintenance
task that must be performed. Each floor in the building will be equipped with pressure
regulating valves to ensure no fixtures will be over pressurised.

10.1.2. Hot water Generation and supply

It is required by KZN DOH Mechanical Engineering Design Guide and IUSS that hot water be
supplied to the building at 60°C from the source. In order to achieve this, the following options
were considered and evaluated.

Option 1: Electrical geysers
This option involves normal electrical geysers up to 400L shared by nearby zones.

Option 2: Solar PV System
This system is similar in set up and application with the above except that the source of energy
is the sun.

Option 3: Heat Pump with heat accumulator and hot water tanks
In this set up, heat pump is the source of heat utilising ambient air temperature behind a
refrigeration principle.
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Option 3 is chosen based on energy efficiency and high coefficient of performance. This is
further recommended by KZN DOH Mechanical Engineering Design Guide and 1USS.

10.1.3. Drainage

There are not many options available for the drainage system. Below is a working principle
and good engineering practice that was adopted.

All ablution stacks will be vented, and all discharge branches will be back vented to ensure no
loss of water seals occurs due to pressure differences. Below is a typical layout for the water
closet drainage detail, with easy access to all rodding eyes and connection to the vent stack.
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10.1.4. Domestic and fire water

Details on domestic water are highlighted above while fire water will follow on later chapters
below.

10.2. MEDICAL GASES

Ngwelezana Hospital Oncology Centre will require only oxygen and vacuum based on the
services rendered. Oxygen must be piped and supplied through bedhead ducting. Backup
oxygen cylinders must be provided. Vacuum must also be connected to bedhead ducting.
Vacuum plant must have duty and standby and both be connected to emergency power
supply.

Regulations call for the above and as such not many options are available to deliver this
requirement. Position and number of points will be as per IUSS Health Facility Guides.

It is important to note that the new Oncology Centre will be connected to the existing oxygen
bulk tank.
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10.3. LIFT

The lift scope includes:

a) 2 off new lifts in Oncology Centre, Passenger lifts will be provided for vertical circulation of
staff, patients and public.

b) The lifts will be suitable to accommodate beds, passenger and will also be capable of
housing stretchers.

c) Types of drives, shaft spaces, head room, etc have been coordinated with the architect,
electrical engineer and other disciplines as required.

d) All lifts shall comply with the relevant SANS specifications.

A lift is the only option available to deliver vertical circulation of staff, patients and public.

10.4. FIRE PROTECTION

The fire protection scope includes:

a) A basic fire protection system, including fire extinguishers, hose reels and hydrants,
b) Fire signage and adequate fire escape from buildings,
c) Fire detection with a central fire panel,

Building occupancy classification according to SANS 10400-A:2022, the classification of this
building is “E2 Hospital”. This will inform the requirements described in SANS 10400-T:2024

This will include active and passive fire protection systems. Passive fire protection will involve
escape routes, escape stairs, fire signage and emergency fire signage. Active fire protection
will involve Fire hose reels, Fire Hydrants, smoke ventilation, and Fire extinguishers. The fire
detection and panel (as specified by Electrical Engineer) has been considered. Emergency
lighting and fire pumps will be connected to emergency power supply as incorporated by the
Electrical Engineer.

10.5. HEATING, VENTILATION AND AIR CONDITIONING (HVAC)

As far as reasonably possible, the building will be designed with openable windows. That can
be used if the mechanical ventilation system is out of service even though critical areas will
be provided with a backup system. This can also improve air quality during maintenance
periods. A mechanical ventilation system will be supplied to general building areas.
Mechanical Air Conditioning supplied to selected areas.

10.5.1. HVAC Requirements

Ventilation and fresh air supply requirements are detailed in the main Mechanical PSP report.
The report further covers indoor environmental condition requirements. Furthermore,

a) Minimum fresh air requirements were informed by the National Building Regulations, R158
and IUSS Health Facility Guides. Where any apparent conflict between the functional
requirements and the “deemed to satisfy” guidance emerged, the rational design route to
regulatory compliance was followed.

b) Where odour control is a consideration, a ventilation rate of 10 litres per second per person
will be used.
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c) Where airborne cross infection is controlled primarily through dilution and natural
ventilation, medium and high-risk areas require 60 or 160 litres per second per person
respectively.

d) Where airborne cross infection is controlled primarily through dilution and forced
ventilation, medium and high-risk areas require 60 or 80 litres per second per person
respectively.

10.5.2. Natural Ventilation

The building will be designed as far as possible with openable windows, with a minimum of
5% openable area in relation to floor area. This will allow natural ventilation during periods
where mechanical ventilation is out of service, either during load shedding or when
maintenance is required. This has been in cooperated by the Architect on the building design.

10.5.3. Mechanical Ventilation

The total area to be air conditioned is approximately 2875m? with a resultant cooling load of
approximately 475kW. With this magnitude of total capacity, the combination of various
systems will be used to provide air conditioning. The various system to be used include,

a) VRF System,
b) Individual DX Splits Units,
c) Full fresh air system

The Department has outlined its position against the use on VRF System and as such this
option was rejected upfront.

HVAC services should be energy efficient systems, making use of the latest technology in this
regard. The above arrangement of the systems is based on hospital guideline requirements
considering the various energy efficient measures.

It is accepted that it is impossible to provide mechanical ventilation for such a huge building
requiring 475kW cooling load with only individual DX Splits Units. Hence a combination of this
and fresh air supply has been considered.

Option Combination Advantages Disadvantages
OPTION 1 AIR COOLED Does not require cooling tower. Is less efficient compared to chilled
Does not require condenser water pumps. water.
It does not require water reservoir.
Easier to maintain compared to Chilled water
system.
DX INVERTER | ltis easier to install. Compressors are noisy compared to
SPLIT TYPE DX inverter split type is less expensive. VRF.
It is much easier and cheaper to maintain. DX split systems can be less energy
efficient.
The outdoor unit requires space.
OPTION 2 WATER More energy efficient compared to Air cooled Challenges on maintenance and
COOLED system. expensive to maintain.
It requires less footprint. Expensive installation.
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Option Combination Advantages Disadvantages

VRF SPLIT More energy efficient. It is not easier to install.
TYPE Operate quietly. It is expensive to install and to
It provides consistent comfort supply. maintain the system.

Option 2 was chosen based on ease of maintenance and lower capital costs.

It is important to note that all bunkers will be supplied by the dedicated Duty & standby Air-
cooled system complete with common duct supply system. Rooms around bunkers within
radiology will be equipped by DX inverter split type system. Condenser units will be grouped
in provided plant room.

11. HEALTH TECHNOLOGY SERVICES

The requirements for the commissioning of the major health technology equipment (linear
accelerators, brachytherapy unit and CT scanner) were carefully integrated with other
disciplines because of their significant requirements during construction and in commissioning
and future replacement.

11.1. Radiation emission

Radiation emission of the linear accelerators and brachytherapy unit have been calculated
according to the actual specifications of the equipment, in line with SAHPRA regulations. The
structure has been designed accordingly. The bunkers have also been located so that spaces
with permanent occupancy are not located above them, thus further reducing risk.

11.2. Access for installation

The linear accelerators are delivered to site in components. The gantry is the largest
component and requires a clear and even access route. During construction two options were
considered to be further developed in the next stage of work. A temporary route can be
constructed from the construction access point across the courtyard to the entrance of the
radiation therapy unit. The second is from the main entrance to the hospital, along the hospital
passage to the entrance of the radiation unit. Should the linear accelerators need to be
replaced in the future, the second route described must be used.

11.3. Electrical and Mechanical Services

Separate backup power has been provided for the major equipment in order to prevent
damage to the equipment and dedicated UPS’s have been allowed for. It has been proposed
that the HVAC for the treatment areas is dedicated and is described in the section above to
also ensure adequate protection of the high value equipment.
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