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23. Appendix
Appendix A:
A genealogy graph illustrating the various ideas contained within heritage charters, and the overarching 
paradigm shift that occurs over time, tending from static preservation to situational rehabilitation, and 
later, a living heritage approach (Author, 2021). 
 
Appendix B: 
Three declarations illustrated in a continuum where approaches to managing change sit at the core of 
conservation practice. A shift from heritage as objects for extraction, towards spaces for generation 
is noted. Tangible significance paired with an active programme, presents a counter to the threat 
of globalisation and deterioration. Heritage can be protected and change can be guided to drive 
development outward (Author, 2021).  

Appendix C:
Posters created for the masters mini-conference comparing approaches in representative architecture 
and activity driven architecture. This study informs the programme driven approach taken in this 
project rather than visual mimicry of the ruin morphology (Author, et. al., 2021).  

Appendix D:
Accommodation schedule for the arrival pavilion showing room functions, estimated energy loads and 
water requirements. 

Appendix E:
Accommodation schedule for the mediation node showing room functions, estimated energy loads 
and water requirements.
 
Appendix F:
Accommodation schedule for the heritage gallery showing room functions, estimated energy loads 
and water requirements. 

Appendix G: 
Accommodation schedule for the research repository showing room functions, estimated energy loads 
and water requirements. 

Appendix H:
Various tables showing the required photovoltaic panel quantities for each building to meet energy 
loads. 

Appendix I: 
Various tables showing the potential rainwater harvesting capacity of each building. Municpal water 
connections will be required to compensate for water needs during the dryer months. Harvested 
rainwater will be used in WC and irrigation.

Appendix J: 
The full graph showing the scores achieved by the project according to the Sustainable Building 
Assessment Tool (SBAT).

Appendix K:
A retrospective and conclusionary collaged landscape diagram showing the conceptual programmes 
developed within this project in conjunction  with the conceptual programmes generated in the 
previous year of studies. This collage shows a living heritage intention that has grown over the course 
of two years’ worth of conceptual exploration into the theme of living heritage frameworks at ruin 
landscapes (Author, 2020-2021).
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Appendix A

page_4UNIVERSITY OF PRETORIA MILESTONE 2: DESIGN DEVELOPMENT
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A genealogy graph illustrating the various ideas contained within heritage charters, and the overarching paradigm 
shift that occurs over time, tending from static preservation to situational rehabilitation, and later, a living heritage 
approach (Author, 2021). 
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Appendix B

page_5UNIVERSITY OF PRETORIA MILESTONE 2: DESIGN DEVELOPMENT

ICOMOS Declarat ion review
managing change within cultural heritage

Quebec: Preservation of spirit of place
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Heritage driving 
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Three declarations illustrated in a continuum where approaches to managing change sit at the core of conservation 
practice. A shift from heritage as objects for extraction, towards spaces for generation is noted. Tangible significance 
paired with an active programme, presents a counter to the threat of globalisation and deterioration. Heritage can be 
protected and change can be guided to drive development outward (Author, 2021). 

Appendix B:
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Representative architecture

Translation of meaning found in the cultural, physical or temporal context into abstract, symbolic 
or ocularcentric architectural form.
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Activity driven architecture

The extraction of meaning- from context- into architectural form requires the architect to 
understand the factors that contribute to the occurrence of particular rituals or practices, rather 
than simply recreating the morphology of the referenced situation.  

Appendix C

Posters created for the masters mini-conference comparing approaches in representative architecture and activity 
driven architecture. This study informs the programme driven approach taken in this project rather than visual 
mimicry of the ruin morphology (Author, et al., 2021). 
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Appendix D
Arrival pavilion

Room type Room function no. Total area m2 Occupants Device type
Total estimated 
monthly energy 

load (kWh)
Device type no.

Total estimated 
monthly water 

requirement (ltr)
water type

Microwave* 1.8 Sink 1 47250 Potable

130ltr dual fridge 
freezer

31.2 WHB* 1 6720 Potable

Computer 44.0 WC** 1 224 Non-potable
Short-term 

interior night 
lighting

945.0 Shower*** 1 33600 Potable

Computer 168.0
Clothes washing 

machine****
1 3360

Veranda 147
Night-time 

outdoor lighting
66.2

Threshold
Transition pavilions between 

suburbs and ruins
2 158 All

Night-time 
outdoor lighting

71.1

Storage room
Shelving for tools, equipment 

and materials required for 
operation and maintanence.

1 6
Tradesman, repairman, 

custodians
Short-term 

interior lighting
2.2

Utilities
Solar energy storage and  solar 
heated water distrubution and 

storage.
1 6

Tradesman, repairman, 
custodians

Short-term 
interior lighting

2.2 Irrigation (4ltr/m2) 2400 Non-potable

TOTAL 1629.5 1331.6 93554
*Assuming 
3min/day 

average use at 
1200W

*Assuming 4ltr per person, 
twice daily (2 occupants 

average)
Non-potable need

Gas stove and 
kettle and solar 

water heater 
limit energy load

**Assuming 4ltr flush per 
person, twice daily (2 

occupants/unit average)
Potable need

***Assuming 4ltr/min in 
10min showers per person,  
(2 occupants/unit average)

****Assuming 60ltr/wash 
in 4 washes per month

Short and long term 
accomodation units with 

ablutions and kitchenettes for 
residency pratitioners and 

visitors

1312.5
Residency practitioners, 

visitors, community 
members and leaders

14
Accomodation 

unit

Accommodation schedule for the arrival pavilion showing room functions, estimated energy loads and water 
requirements.
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Appendix E
Mediation node

Room type Room function no. Total area m2 Occupants Device type
Total estimated 
monthly energy 

load (kWh)
Device type no.

Total estimated 
monthly water 

requirement (ltr)
water type

Overhead 
projector*

12.0

Short-term 
interior lighting

19.4

Computer** 8.8

Computer 44.0

Short-term 
interior lighting

13.0

Short-term 
interior lighting

5.4 Sink 1 540 Potable

Kettle*** 15.0

Microwave**** 3.6

130ltr dual fridge 
freezer

31.2

Veranda
A large gathering/rest space 
with a vista of the landscape

1 60 All
Night-time 

outdoor lighting
27.0

Short-term 
interior Lighting

23.9 WC* 8 3600 Non-potable

WHB** 4 3600 Potable
Urinal*** 3 3600 Non-potable

Utilities
Solar energy  and  solar heated 
water storage and distrubution

1 3
Tradesman, repairman, 

custodians
Short-term 

interior Lighting
1.1

Other Outside decking and pathways n/a 115.5 All
Night-time 

outdoor lighting
52.0 Irrigation (4ltr/m2) 2400 Non-potable

TOTAL 350 256.4 13740
*Assuming 4ltr flush per 
person, thrice daily (10 

occupants average)
**Assuming 4ltr per 

person, thrice daily (10 
occupants average)

***Assuming 4ltr flush per 
person, thrice daily (10 

occupants average)

*Assuming 8hr/week average use 
at 300W

**Assuming 6hr/day average use 
at 50W

***Assuming 25min/day average 
use at 1500W

****Assuming 6min/day average 
use at 1200W

151
Tradesman, repairman, 

custodians, office workers

1 66.5 All

3

1Meeting hall

Offices/ 
discussion 

rooms

Ablutions

A large space for community 
discussion and engagement. 

Rooms to for discussion and 
documentation of community 

decisions. 

Storage for tools and 
equipment  required for 

operation and maintanence, 
includes a kitchenette.

Utilities room

54

Community leaders, 
landowners, municipal 

representatives, 
municipal and heritage 

board members, 
arbitrators

Community leaders, 
landowners, municipal 
representatives, board 

members

36

Accommodation schedule for the mediation node showing room functions, estimated energy loads and water 
requirements.
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Appendix F
Heritage gallery

Room type Room function no. Total area m2 Occupants Device type
Total estimated 
monthly energy 

load (kWh)
Device type no.

Total estimated 
monthly water 

requirement (ltr)
water type

Outlets for 
various 

equipments

Night-time 
interior lighting

2.3

Niches
Small open spaces for the 

display of artefacts and 
information for public access

13 73
Visitors from the public, 

scholars, artisits, 
members of the press

Night-time  
lighting

26.3

Storage room
Shelving for artworks and 

objects produced here during 
their display rotation

1 45.5
Residency practitioners,  

scholars
Short-term 

interior lighting
16.4

Foyer
Gathering space at the entrance 
of the buildng with vistas to the 

landscape
1 24 All

Night-time 
outdoor lighting

10.8

Short-term 
interior lighting

4.1 Sink 1 396 Potable

Microwave* 5.4
130ltr dual fridge 

freezer
31.2

Short-term 
interior lighting

31.7 WC* 8 7200 Non-potable

WHB** 6 7200 Potable

Utilities
Solar energy storage and  solar 
heated water distrubution and 

storage.
1 3.5

Tradesman, repairman, 
custodians

Short-term 
interior lighting

1.3

Other Outside decking and pathways. n/a 119.75 All
Night-time 

outdoor lighting
53.9 Irrigation (4ltr/m2) 2400 Non-potable

TOTAL 465 183.2 17196
*Assuming 
10min/day 

average use at 
1200W 

*Assuming 4ltr flush per 
person, twice daily (30 

occupants average)

**Assuming 4ltr per 
person, twice daily (30 

occupants average)

Kitchenette
Small kitchen for use by 

practitioners
11.251 Residency practitioners

Ablutions 88 All

Studios

Makers-spaces for residency 
practitioners and community 

engagement. Platforms for the 
creation of landscape-inspired 
artworks and ideas about the 

future of heritage and heritage 
production.

5 100
Residency practitioners, 

community members and 
leaders

1

Accommodation schedule for the heritage gallery showing room functions, estimated energy loads and water 
requirements.
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Appendix G
Research 

repository

Room type Room function no. Total area m2 Occupants Device type
Total estimated 
monthly energy 

load (kWh)
Device type no.

Total estimated 
monthly water 

requirement (ltr)
water type

Archive

Short and long term storage of 
excavated material and 

artefacts during processing and 
analysis.

1 84
Archivists, archaeologists, 
students, scientists, board 

representatives

Short-term 
interior lighting

30.2

Short-term 
interior lighting

28.1

Computer

Storage room
Shelving for tools, equipment 

and materials required for 
archaeological excavations

2 32
Archaeologists, 

custodians
Short-term 

interior lighting
11.5

Microwave* 5.4 Sink 1 396 Potable

130ltr dual fridge 
freezer

31.2

Collection zone
Drop-off space for excavated 

materials 
1 27.5 Archaeologists, scientists

Night-time 
outdoor lighting

12.4

Long-term 
interior lighting

21.6

Specialised 
laboratory 

equipment**
440.0

Computer

Short-term 
interior lighting

9.4 WC* 8 7200 Non-potable

WHB** 4 7200 Potable

Utilities
Solar energy storage and  solar 
heated water distrubution and 

storage.
1 4

Tradesman, repairman, 
custodians

Short-term 
interior lighting

1.4

Other Outside decking and pathways. n/a 61 All
Night-time 

outdoor lighting
27.5 Irrigation (4ltr/m2) 2400 Non-potable

TOTAL 353.75 618.7 51192
*Assuming 
10min/day 

average use at 
1200W 

*Assuming 4ltr flush per 
person, twice daily (20 

occupants average)

**Assuming an 
estimated 

average daily 
load of 20kWh

**Assuming 4ltr per 
person, twice daily (20 

occupants average)

1 11.25 Residency practitionersKitchenette
Small kitchen for use by 

practitioners

Ablutions 1 26 All

Laboratory
Laboratory for analysis of 
excavated material and 

artefacts.
1 30 Archaeologists, scientists

Discussion room

Host spaces for discussion and 
dissemination of knowledge 
generated about extracted 

heritage material.

2 78
Scholars, archaeologists, 

visitors, residency 
practitioners

Accommodation schedule for the research repository showing room functions, estimated energy loads and water 
requirements.
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Lighting requirement 
(Lumens/m2)

LED fixture 
requirement 

(W/m2)
Usage period Average usage/24hrs (hrs)

Average energy  
load/day 

(kWh/m2)

Average energy  
load/month 
(kWh/m2)

Short-term 
interior lighting

400 6
Periodic use 

when 
occupied*

2 0.012 0.36 0.006 kW/m2

Short-term 
interior night 

lighting
400 6

Night time 
use**

4 0.024 0.72 0.006 kW/m2

Long-term 
interior lighting

400 6
Extended day 
and night time 

use
10 0.06 1.8 0.006 kW/m2

Night-time 
outdoor 
lighting

100 1.5
Night time use 

when 
occupied***

10 0.015 0.45 0.0015 kW/m2

*Rely on daylighting
*After hour use from 18:00-22:00

***Lighting set to seasonal timer from 18:00-04:00

average estimated building load 
/month (kWh)

number of 540W panel 
photovoltaic panels required 
(1.1m x 2.3m)

Potential energy 
generation capacity 

/month of each 
building (kWh)

Building:
Arrival 
pavillion

Meidation 
node

Heritage 
gallery

Research 
repository

Arrival pavillion 1332 10
Energy load required 
(kWh) 1332 256 183 619

no. of panels 
required 10 2 2 5

Meidation node 256 2 January 1490.4 298.1 298.1 745.2
February 1490.4 298.1 298.1 745.2

Heritage gallery 183 2 March 1425.6 285.1 285.1 712.8
April 1344.6 268.9 268.9 672.3

Research repository 619 5 May 1441.8 288.4 288.4 720.9
June 1425.6 285.1 285.1 712.8
July 1458.0 291.6 291.6 729.0
August 1539.0 307.8 307.8 769.5
September 1587.6 317.5 317.5 793.8
October 1587.6 317.5 317.5 793.8
November 1555.2 311.0 311.0 777.6
December 1555.2 311.0 311.0 777.6

Average daily hours of 
shortwave radiation (Climate-
data.org, 2021)

Average maximum potential 
energy generation capacity of 
one 540W panel /day (kWh) no of panels

January 9.2 4.97 10 2 2 5
February 9.2 4.97 10 2 2 5
March 8.8 4.75 10 2 2 5
April 8.3 4.48 10 2 2 5
May 8.9 4.81 10 2 2 5
June 8.8 4.75 10 2 2 5
July 9 4.86 10 2 2 5
August 9.5 5.13 10 2 2 5
September 9.8 5.29 10 2 2 5
October 9.8 5.29 10 2 2 5
November 9.6 5.18 10 2 2 5
December 9.6 5.18 10 2 2 5

average estimated building load 
/month (kWh)

number of 540W panel 
photovoltaic panels required 
(1.1m x 2.3m)

Potential energy 
generation capacity 

/month of each 
building (kWh)

Building:
Arrival 
pavillion

Meidation 
node

Heritage 
gallery

Research 
repository

Arrival pavillion 1332 10
Energy load required 
(kWh) 1332 256 183 619

no. of panels 
required 10 2 2 5

Meidation node 256 2 January 1490.4 298.1 298.1 745.2
February 1490.4 298.1 298.1 745.2

Heritage gallery 183 2 March 1425.6 285.1 285.1 712.8
April 1344.6 268.9 268.9 672.3

Research repository 619 5 May 1441.8 288.4 288.4 720.9
June 1425.6 285.1 285.1 712.8
July 1458.0 291.6 291.6 729.0
August 1539.0 307.8 307.8 769.5
September 1587.6 317.5 317.5 793.8
October 1587.6 317.5 317.5 793.8
November 1555.2 311.0 311.0 777.6
December 1555.2 311.0 311.0 777.6

Average daily hours of 
shortwave radiation (Climate-
data.org, 2021)

Average maximum potential 
energy generation capacity of 
one 540W panel /day (kWh) no of panels

January 9.2 4.97 10 2 2 5
February 9.2 4.97 10 2 2 5
March 8.8 4.75 10 2 2 5
April 8.3 4.48 10 2 2 5
May 8.9 4.81 10 2 2 5
June 8.8 4.75 10 2 2 5
July 9 4.86 10 2 2 5
August 9.5 5.13 10 2 2 5
September 9.8 5.29 10 2 2 5
October 9.8 5.29 10 2 2 5
November 9.6 5.18 10 2 2 5
December 9.6 5.18 10 2 2 5

average estimated building load 
/month (kWh)

number of 540W panel 
photovoltaic panels required 
(1.1m x 2.3m)

Potential energy 
generation capacity 

/month of each 
building (kWh)

Building:
Arrival 
pavillion

Meidation 
node

Heritage 
gallery

Research 
repository

Arrival pavillion 1332 10
Energy load required 
(kWh) 1332 256 183 619

no. of panels 
required 10 2 2 5

Meidation node 256 2 January 1490.4 298.1 298.1 745.2
February 1490.4 298.1 298.1 745.2

Heritage gallery 183 2 March 1425.6 285.1 285.1 712.8
April 1344.6 268.9 268.9 672.3

Research repository 619 5 May 1441.8 288.4 288.4 720.9
June 1425.6 285.1 285.1 712.8
July 1458.0 291.6 291.6 729.0
August 1539.0 307.8 307.8 769.5
September 1587.6 317.5 317.5 793.8
October 1587.6 317.5 317.5 793.8
November 1555.2 311.0 311.0 777.6
December 1555.2 311.0 311.0 777.6

Average daily hours of 
shortwave radiation (Climate-
data.org, 2021)

Average maximum potential 
energy generation capacity of 
one 540W panel /day (kWh) no of panels

January 9.2 4.97 10 2 2 5
February 9.2 4.97 10 2 2 5
March 8.8 4.75 10 2 2 5
April 8.3 4.48 10 2 2 5
May 8.9 4.81 10 2 2 5
June 8.8 4.75 10 2 2 5
July 9 4.86 10 2 2 5
August 9.5 5.13 10 2 2 5
September 9.8 5.29 10 2 2 5
October 9.8 5.29 10 2 2 5
November 9.6 5.18 10 2 2 5
December 9.6 5.18 10 2 2 5

Appendix H

Various tables showing the required photovoltaic panel quantities for each building to meet energy loads.
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Appendix I
Arrival pavilion

Roof surface 
area (m2):

1176

Month
Monthly 

rainfall (mm)

Rain water roof 
catchment 
potential 

(ltr/month)

Water available/day

January 95.8 112660.8 3755.4
February 78.1 91845.6 3061.5
March 63.3 74440.8 2481.4
April 28.9 33986.4 1132.9
May 10 11760 392.0
June 5.1 5997.6 199.9
July 1.9 2234.4 74.5
August 5.2 6115.2 203.8
September 16.7 19639.2 654.6
October 56 65856 2195.2
November 86.8 102076.8 3402.6
December 95.1 111837.6 3727.9

Water 
requirement

93554 3118

Heritage gallery
Roof surface 
area (m2):

166

Month
Monthly 

rainfall (mm)

Rain water roof 
catchment 
potential 

(ltr/month)

Water available/day

January 95.8 15902.8 530.1
February 78.1 12964.6 432.2
March 63.3 10507.8 350.3
April 28.9 4797.4 159.9
May 10 1660 55.3
June 5.1 846.6 28.2
July 1.9 315.4 10.5
August 5.2 863.2 28.8
September 16.7 2772.2 92.4
October 56 9296 309.9
November 86.8 14408.8 480.3
December 95.1 15786.6 526.2

Water 
requirement

17196 573

Mediation node
Roof surface 
area (m2):

501

Month
Monthly 

rainfall (mm)

Rain water roof 
catchment 
potential 

(ltr/month)

Water available/day

January 95.8 47995.8 1599.9
February 78.1 39128.1 1304.3
March 63.3 31713.3 1057.1
April 28.9 14478.9 482.6
May 10 5010 167.0
June 5.1 2555.1 85.2
July 1.9 951.9 31.7
August 5.2 2605.2 86.8
September 16.7 8366.7 278.9
October 56 28056 935.2
November 86.8 43486.8 1449.6
December 95.1 47645.1 1588.2

Water 
requirement

13740 458

Research 
repository

Roof surface 
area (m2):

240.5

Month
Monthly 

rainfall (mm)

Rain water roof 
catchment 
potential 

(ltr/month)

Water available/day

January 95.8 23039.9 768.0
February 78.1 18783.05 626.1
March 63.3 15223.65 507.5
April 28.9 6950.45 231.7
May 10 2405 80.2
June 5.1 1226.55 40.9
July 1.9 456.95 15.2
August 5.2 1250.6 41.7
September 16.7 4016.35 133.9
October 56 13468 448.9
November 86.8 20875.4 695.8
December 95.1 22871.55 762.4

Water 
requirement

51192 1706

Various tables showing the potential rainwater harvesting capacity of each building. Municipal water connections will 
be required to compensate for water needs during the dryer months. Harvested rainwater will be used in WC and 
irrigation.

Appendix I:
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SUSTAINABLE BUILDING ASSESSMENT TOOL RESIDENTIAL

Achieved
SB SBAT REPORT 3.8

SB1 Project 
Living heritage at the Bronkhorstspruit iron age ruins

SB2 Address
Entrance at 41 Drakensburg street, Bronkhorstspruit dam

SB3 SBAT Graph
Actual Target

Energy 4.0 5.0
Water 5.0 5
Waste 4.0 5
Materials 2.5 5
Biocapacity 3.5 5
Transport 2.0 5.0
Resource Use 4.0 5
Management 5.0 5
Local Economy 5.0 5
Access 2.5 5.0
Health 3.6 5.0
Education 3.6 5
Services and Products 3.3 5
Inclusion 3.8 5
Social Cohesion 5.0 5

SB4 Environmental, Social and Economic Performance Score
Environmental 3.8
Economic 3.7
Social 3.9
SBAT Rating 3.8

SB5 EF and HDI Factors Score
EF Factor 3.3
HDI Factor 4.0

SB6 Targets Percentage
Environmental 76
Economic 74
Social 77

1.04

0.0
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2.0

3.0
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5.0
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Appendix J

The full graph showing the scores achieved by the project according to the Sustainable Building Assessment Tool 
(SBAT).
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Appendix K

A retrospective and conclusionary collaged landscape diagram showing the conceptual programmes developed 
within this project in conjunction  with the conceptual programmes generated in the previous year of studies. This 
collage shows a living heritage intention that has grown over the course of two years’ worth of conceptual exploration 
into the theme of living heritage frameworks at ruin landscapes (Author, 2020-2021). 
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