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W s GTIONT left: Figure 2 Ecological condition (Author, 2017)
Bottom right:  Figure 3 Industrial condition (Author, 2017)

Far Right:  Figure 4 Post-industrial condition (Author 2017)

Site Morphology

Ecological Condition (Prior to 1926) Industrial Condition (1928-1988)

Site features: The site's topography forms a basin-like  Site features: The site's topography was found to be

valley within which the Braamfontein favourable for the coal to gas plant
Spruit flows northward, from its source since the slope could facilitate the flow
near the Braamfontein cemetery and of runoff fluids and gas towards the gas
joining other fributaries further North. storage tanks at the site's lowest point.

The Braamfontein Spruit is channeled in
an underground stormwater pipe to pro-

tect it's water from pollution.
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The History of the Gas Works
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Figure 5 Original Plan of Gas Works, 1929 (Tsica archive, 2017) edited by author

Figure 6 View of Gas Works from Annett road looking East, 1929 (Tsica archive, 2017)
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2.3.1 Inception and early days

In the late 19th century for the then mining camp
of Johannesburg, gas was initially supplied fo
meet the insatiable demand for power (Lauferts
le Roux & Mavunganidze, 20164). In 1888 President
Paul Kruger signed a concession leading to the
construction of the first Gas Works site in Presi-
dent Street in 1892, four years after the first plant
in South Africa at the Cape Town Gas Works. The
need for expansion led to the search for a more
suitable site and by 1928 the Gas Works moved
to asite in Cottesloe. The site was a favourable
choice due its tfopography since it could firstly
assist in the gravity flow of gas and run-off fluids
and secondly, render the largest structures on
site relatively invisible from the richer neighbour-
hoods to the North. As can be seen in Figure 7,
the site is situated about 3km from the then city

centre which was a location far enough that the
Gas Works could be relatively inconspicuous, but
close enough to supply gas to its immediate sur-
roundings. The original role of the Gas Works was to
supply gas for street lamps, although it's distribution
network has since grown to supply thousands of
households with gas for cooking as well as industries
who require gas as energy source. The Gas Works
took advantage of the site’s slope and as can be
seen in Figure 5, the production of gas from coal
followed a linear sequence from the coal drop-off
point to the South-West downslope towards the
No.1 & 2 gas storage tanks to the North-East. The
Gasworks grew fremendously in its supply, from pro-

ducing 3,9 million m3®in 1928 to a peak of 48 million

m?in 1948. After the early days of the Gas Works, this
supply reached a peak unftil gas production started
to decline in the period following the 1960s.

Figure 8 Gas storage tank at President sfreé‘r
Gas Works (Tsica archive, 2017)

(Tsica archive, 2017)

© University of Pretoria

Cottesloe site (Tsica archive, 2017)
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(LaUTerTs 1 Koux & Mavunganidze, 2016)
Bottom: Figure 12 Aerial photograph of Gas Works site, 1960 (Lauferts le Roux & Mavunganidze, 2016)

8

Below: Figure 11 Photograph of Purification plant, 192y

Right: Figure 13 Mr Therm, the mascot for Egoli Gas (Lauferts le Roux & Mavunganidze, 2016)
Far Right: Figure 14 The liquid Ammonia collection area (Lauferts le Roux & Mavunganidze, 2016)
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2.3.2 Years of growth & eventual shutdown

The Johannesburg Gas Works was designed with
expansion in mind and in the 1940s and 1950s
the company built three more gas storage tanks
to make its twelve-fold growth in supply since
1928 possible. Many more structures were built,
including retort no 2 (which together with retort
no. 1 form the two most iconic buildings on the
site) as well as four more purification plants simi-
lar to the one shown in Figure 11.

In this period of growth, the Gas Works main-
tained a good public image through clever
marketing by using a mascot (Figure 13) in all
of its advertising material. The public could
access the site to collect free liquid ammonia
since ammonia was one of the by-products of
the gas-making process and could be used as
fertilizer. It seems that in spite of this interactive
relationship with the public, concerns grew sur-
rounding the pollution caused by the Gas Works.
Yellow gas plumes could be seen billowing from
the retort building chimneys occasionally and
concerns also revolved around the condition
of the Braamfontein Spruit, running underneath
the tar distillation area within a stormwater drain.
Although the concerns regarding the water pol-
lution were unfounded (Tsica Heritage consul-
tants, 2011:12) the end of gas production drew
near for the Gas Works as natural gas began to
be supplied from Mozambique via Sasol Secun-
da. The reasons for this fransition was that the
demand for gas had grown and secondly, the
gas being supplied by Sasol was said to be of a
higher quality.

Thirdly, the technology that was used on site was
outdated by this time and it made more economic
sense to buy gas from Sasol than to produce on site.
In so doing, the existing distribution network could
still be used to distribute gas to the city rather than
produce onsite. In the late 1980s the Gas Works was
only producing 5% of the gas needed by consum-
ers and in 1988, the decision was made to decom-
mission the Gas Works as a gas producer.

The city leased it's asset to a private company to
run its operations but by 1992 the lease was termi-
nated and the Gas Woks officially shut down in July
1992.In 1993 the demolition of various structures on
site commenced as the city sought to open space
for other purposes. Perhaps the intention was that
these new open areas could be leased out, simi-
lar to the two other existing leases on site. In 2003
the Gas Works site was sold to a company of which
Egoli Gas owns 5% and it has since become prof-
itable as gas pipes in Johannesburg are being re-
laid to provide more households with natural gas.
The current brand identity of Egoli Gas has actu-
ally placed the heritage buildings in a more stark
contrast to the company’s operations. Only the dis-
fribution plant and three remaining gas tanks are
used currently but since the company can shift it's
location to another smaller location, the fate of the
site and these structures in their post-industrial state
remains to be seen.

© University of Pretoria 16
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2.3.3 The Gas Works and cooking

A little known aspect of the Gas Works heritage is
it's connection with cooking. The marketing men-
fioned above was aimed at popularizing gas as a
preferred energy source for cooking and to market
this to the public, the Gas Works had its own show-
room containing various American and British gas
stoves on sale. The showroom with stoves are still on
display to this day and was used for decades for
cooking demonstrations (Figure 15)

17 © University of Pretoria

The Gas Works even compiled and sold a cook
book containing recipes for meals that were ideally
prepared on gas appliances. This was one the few
ways that the Gas Works maintained an interactive
relationship with the public.
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Left: Figure 15 A cookery demonstration at the& sndwroor i ar'ifie \Gas Works (Lauferts le Roux & Mavunganidze, 2016)
Bottom: Figure 16 Gas stove cooking (iStock, 2017)
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(Gas production from codl

The process begins with coal being delivered by rail
after which it is elevated by means of a conveyor sys-
tem to the coal bunkers at the top of the Retort. As it
gravitates down inside the Retort, it is heated until it
breaks down chemically into a foul gas, tar and coke.
The foul gas is partially cooled with water sprays,
which causes the tar vapours to condense. The con-
densed water and tar then flow together towards the
tar and liquor well. Upon leaving the Retort the gas
passes through condensers, which cools it down to
room temperature. During this cooling, condensate
known as gas liquor separates and also flows fowards
the tar and liquor well.

The gas then passes through the exhausters which
provides the necessary pressure differential to drive
the gas towards the Gas Holders. On the delivery
side of the exhausters the gas passes through a
electrostatic detarrer that draws the remaining tar
out of the gas by means of an electric charge of
30 000 volt.

The gas then passes through a series of washers,
firstly the Livesey washers, then the rotary multi film
washers. Here, a counter-current of wateris brought
info contact with the gas. Being soluble in water,
the ammonia, present in the gas as an impurity, is
removed.

© University of Pretoria
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Top Left: Figure 17 Longitudinal section through Retort House 1
(Tsica archive, 2017)

Top Right: Figure 18 Retort House 1 with condensers in foreground
(Tsica archive, 2017)

Far Left:  Figure 19 Plan of structures involved in process and

direction of energy flow (Author, 2017)

Left: Figure 20 Condensers (item 9) in their current state
(Photograph by author,2017)
Plan legend of relevant structures Right: Figure 21 Livesey and rotary multifilm Washers (item 11)

. . with purifier (item 14 on plan) shown in back
1) Railway line

2) Coal drop-off point ground (Tsica archive, 2017).
3)Coke bunker and coal bunker above
6) Retort House 1
9) Condensers
10) Exhausters and detarrer
) Livesey and Multifilm Washers
14) Purification plants

© University of Pretoria 20
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After ammonia has been removed by the washers
and has flowed as ammonia-laden water to the tar
and liquor well, the only remaining major impurity in
the gas is hydrogen sulphide. This was removed in the
form of solid sulphur by mixing the gas with a small
amount of air and passing it over an iron oxide cata-
lyst supported on a suitable porous medium, such as
wood shavings.

This process was facilitated within the Purification
plants. After this the gas passes to the distribution
plant or also known as the governor and meter house.

In here, gas flow is then measured by means of a
station meter for accounting and record purpos-
es and stored in the gas tanks. From the gas tanks
the gas can follow two different paths. The first is
via a governor to reduce the pressure to a value
suitable for direct supply through a customer’s me-
ter into the customer’s premises. The second is via
the boosters info the high-pressure system, which
carries the gas to strategic points throughout the
city, where district governors allow the gas fo flow
at a lower pressure into the low-pressure distribution
system.

L —
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Plan legend of relevant structures

11) Livesey and multifilm washers
13) Distribution plant

(meter and governor house)
14) Purification plants
15) Gas storage tank 1
16) Gas storage tank 2
17) Gas storage tank 3

Far Left;  Figure 22 Plan of structures involved in process and direc
tion of energy flow (Author, 2017)

Top Left: Figure 23 View towards Retort No 1 & 2 (Tsica archive,
2017)

Top Right: Figure 24 View of the No 1,2 and 3 gas storage tanks
(Tsica archive, 2017)

Above:  Figure 25 View towards easternmost purification plants
(Tsica archive, 2017)

© University of Pretoria 9
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Legend of relevant structures

11) Livesey and multifilm washers

13) Distribution plant (meter and governor house)
14) Purification plants

15) Gas storage tank 1

16) Gas storage tank 2

17) Gas storage tank 3

18) Tar disfillation plant
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Boftom: Figure 26 View on tar aistmanon piani_1950 (Lauferts le Roux & Mavunganidze, 2016)
Below: Figure 27 Pollution distribution diagram (Author, 2017)

The Distillation plant

Since tar was one of the main by-products of this method of
producing gas, it was required to build two tar distillation plants
on the Eastern boundary of the site capable of handling 30
tons per day. The area of the site where tar was distilled has
become severely polluted as a result of the soil’s exposure to
tar. The tar disfillation plant has since been demolished but
the layers of coke, tar, creosote and other hazardous mate-
rials are left as legacy and this area requires the most drastic
remedial intervention of all the site.
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Figure 28 Aerial of the gasworks site from the 1950's Trlcd'drcrives, 2917) edited by author

© University of Pretoria
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Industrial structures

1) Railway line (demolished)
2) Coal drop-off point

3) Coke bunker and coal bunker above

4) Carburetted Water Gas plants

5) Small circular tanks (purpose unknown) (demolished)
6) Retort No. 1

7) Retort No. 2

8) Medium gas tanks (purpose unknown) (demolished)
9) Condensers

10) Exhausters and detarrer

11) Livesey and Multifim Washers

12) Distribution plant additional building

13) Distribution plant (governor and meter house)

14) Purification plant (All five demolished)
15) Gas tank No.1 (demolished)
16) Gas tank No. 2 (demolished)
17) Gas tank No. 3 (operational)

18) Tar distillation plant (buildings demolished)

19) Gas tank No. 4 (operational)
20) Gas tank No. 5 (operational)
21) Weigh bridge

22) Cooling ponds (overgrown)

© University of Pretoria %
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Figure 29 Aerial of the gasworks site (Tsica archives, z"u'l'/; ealnea vy aulnor

Present day zoning
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At present there are three distinguishable landscapes observable
on site of which the industrial core will be the particular site of in-
vestigation. From an early stage in the site research, it was decid-
ed that all four architectural interventions proposed for the Gas
Works site will be located within the industrial core. The industri-
al core contains the most valuable heritage buildings on the site
since it contained the essential industrial components for the pro-
duction of gas. The auxiliary functions to the north were among
others, the site managers house the labourers canteen. Although
the reasons for focusing the schemes within the core are elabo-
rated on in the urban vision description, this decision focused the
site research to this particular zone

© University of Pretoria 08
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Present day condition of industrial core
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Unpacking the immediate site (tne identification of order and place)

s
/

e

Figure 30 Idenfifying zones and place (Author, 2017)

2.7.1 Identifying zones and place

Within the cenftral zone of the site or the “nucleus” of industrial activity, the topography has been altered to create
three zones. These zones can be identified by their roles in the production of gas from coal and are:

1) Production from raw materials,
2) Purification from impurities and distribution and
3) Reception and storage.

It is important to nofte that understanding each zone or place within the Gas Works site depends upon
understanding it in relation to other zones. This is especially the case in zone three, where the large cir-
cular holes and severe soil pollution can only be understood as the result of the activities occur-
rng up-slope in zones one and two. Maintaining an understanding of the nature of these zones should
guide any new architectural or landscape interventions if the uniqueness of place is to be maintained.

© University of Pretoria 39
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Figure ST.0ries OT IMausity: sequence of industry and demolished structures.
(Author,2017)

Figure 32 Demolished structures and their role within the sequence of the industrial process (Author, 2017)

2.7.2 Broken coherence

The five structures shown highlighted above, the three purification plants and the No 1 and 2 gas tanks, are
the five significant structures of which there are still legible remains. Their presence signifies the last two steps of
the coal to gas process. All that remains of the purification plants are the foundations and stub columns that
protrude from the ground. The uniqueness of the Johannesburg Gas Works site as an industrial artifact is that
it has the quality of a living museum, where the process of gas production follows a legible, linear sequence
towards the North-East. Therefore, remaining conscious of the presence of these structures will ensure that the
heritage and story behind the gasworks will remain legible on the site.

33 © University of Pretoria
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Figure 33 The linear sequence of the original coal to gas process (Author , 2017)

Figure 34 View towards Retort 1 through No 1&2 gas tanks (Tsica archives, 2017)
2.7.3 The Spatial logic of Industry

The blue line across the terrain illustrated in Figure
33 indicates the location of Retort No 1, the con-
densers, the exhausters and detarrer, the Livesey
and Mulfiflm Washers, the distribution plant and
the first two gas tanks. This linear arrangement was
the original layout in 1928 whilst retort No 2 and
the three other gas storage tanks were built from
the 1950s onward. Therefore, this line of move-
ment entails the most informative experience with
regard fo the Gas Works heritage.

The sequence followed the fall of the topogra-
phy in order to assist in the flow of industrial fluids
and gas. In that sense, the industrial process has a
close relationship to the landscape since it arrang-
es and stfreftches itself according to the site. Since
gas tanks No 1&2 were the final destination of the
gas produced, the line ends in between the two
tanks and this was also a line of movement for staff
working on the site as can be seen in Figure 34.

R Lo e\
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Understanding the urban condition
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Reading the story of the Gasworks as an isolated enti-
ty is important in as much that it contributes to our un-
derstanding of its uniqueness. However, the unique-
ness and heritage value is put under pressure when
one understands the context in which the Gasworks
finds itself today, almost 90 years after its inception.
One can easily surmise an inifial identity and value
from the aforementioned historical account as fol-
lows: The Gasworks was a major confribufor fo in-
dustry in the mining camps; it was intended to be in-
conspicuous in its urban environment; the public was
engaged through its fertilizer provision and cooking
demonstrations and it is the only remaining example
of a coal to gas plant in South Africa.

The threat of insensitive development lies in the de-
mand and tempo of development of its current con-
text. Initially intended to be on the outskirts of the city,
the Gasworks has become surrounded by a dense
and rapidly growing Braamfontein. The site has the
University of the Witwatersrand to the East and the
Bunting Road campus of the University of Johan-
nesburg fo the West and together with the John Orr
Secondary school and the collection of restaurants
and artfisan shops in the 44 Stanley compound to
the North, the 14 hectare site is surrounded with dai-
ly, buzzing activity. One can see why this site would
be best developed as a dense urban development,
however there are two lenses through which the con-
textual influences and demands can be seen, each
lens suggesting a different approach. After these
two issues have been understood, it will be appar-
ent why an understanding of appropriate theories
on developing post-industrial sites in urban areas is
necessary. Since this section of the dissertation deals
with the contention regarding developing post-indus-
frial sites and the seemingly opposing demands of

development and heritage conservation, the site will
be viewed through two lenses: context as a threaten-
ing informant to heritage and context as a protective
informant of heritage.

© University of Pretoria 36
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Context as threatening informant to heritage

The Johannesburg Spatial Development Framework
(SDF) is a well-intentioned document of Johannes-
burg's future development, however when the Egoli
Gasworks site is considered in relatfion to the Johan-
nesburg SDF, it is evident why dense development
of the Gasworks site would seem appropriate. The
site is located a mere 500 meters south of the Em-
pire-Perth arterial, which is a significant route with-
in the Corridors of Freedom strategy that seeks to
“reap the full benefits of fransit investments” (City of
Johannesburg 2016:57) by increasing the urban in-
tensity (job, residential and built density) along this
route. Spatial inequality in Johannesburg or the vast
distances between residential areas and job oppor-
tunities is addressed in the Johannesburg SDF : “pro-
viding housing for low-income households that is well
located regarding public transport, hard and soft ser-
vices and jobs, is imperative” (City of Johannesburg
2016:45).

The motivation behind proposing a dense, mixed use
development for assite so close to both the Johannes-
burg Metro station Tkm to the South and significant
road connections to the North, certainly could solve
some of the various problems that Johannesburg cur-
rently faces such as “urban sprawl and limiting densi-
ties; high levels of spatial inequality and a mismatch
between jobs and housing” (City of Johannesburg
2016:49) Johannesburg’s population is still growing at
a rate of about 2% per annum, albeit that the rate is
decelerating.

The city model that is supported by the SDF to ad-
dress the sustainability of a growing Johannesburg is
the polycentric city which is defined as “clustering of
population and jobs with polycentricity at two scales:
compact polycentricity in a limited hyper-core

(tfransformation areas), and metropolitan polycen-
tricity with compact and mixed use satellite ‘cores...”
(City of Johannesburg 2016:66) In a practical sense
this would increase residential density near the city
and transit nodes and also bring job density to high
density residential areas such as Soweto.

When one considers that the size of the Johannes-
burg Gas Works site is the same as 18 inner city blocks,
it is evident why the provision of housing along with
mixed use buildings would seem to outweigh any
ecological or heritage concerns. Other demands
that stem from differing points of departure will chal-
lenge the needs laid out in this paragraph - that be-
ing the need for ecological green space in dense
urban fabrics and the significance of the heritage of
the Gas Works. Can density be reconciled with these
two demands? In cases where heritage structures are
significant insofar as their facades can be retained,
residential density can easily be accomplished with-
out compromising their value.

But in a site such as the Johannesburg Gas Works
where industrial artifacts, the interior spaces of the
two large red-brick Retort buildings as well as spaces
of narrative that are essential to understanding the
story behind the site’s industrial period inhibit dense
retrofitting; are these demands then mutually exclu-
sive or is mid-way compromise of all three demands
(public space, heritage and density) possible?

37 © University of Pretoria
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Context as protective informant to heritage

The rapid expansion and high urbanization rate of Jo-
hannesburg have placed such developmental pres-
sures on open spaces that the city has inherited a
fragmented open space system that fails to provide
the benefits and potentials of a Metropolitan Open
Space System (MOSS) (Strategic Environmental Fo-
cus, 2002:2). In order to be a successful MOSS that
contributes to biodiversity, ecological systems and
the recreational needs of citizens (all of which affect
quality of life) the city of Johannesburg needs its eco-
logical open space to be 33% of the city's 164 458
Ha area. Currently it is a mere 18% (Strategic Environ-
mental Focus 2002:37).

The site has a specific environmental value, being
located in a basin that facilitates the flow of the
Braamfontein Spruit although it is currently chan-
neled below the ground surface in a storm-water
channel. Being of such value the site should be ap-
preciated for the environmental services that it can
provide. Fortunately, this value is also mentioned in
the Johannesburg SDF. These ecosystem services
are provisioning services, regulating services, cultural
services and supporting services. In the case of the
Gas Works site, the most crucial benefits that can be
unlocked lie in the cultural services that can be pro-
vided by it as a open green space. Cultural services
can be defined as follows “cultural services are the
benefits people obtain from ecosystems such as re-
flection, recreation, inspiration, and aesthetic enjoy-
ment, and include cultural diversity and educational
values” (City of Johannesburg 2016:61).When one
considers the large concentration in population sur-
rounding the site from two tertiary educational institu-
fions and one secondary educational institution, the
potential for using the site with such rich heritage for

educational purposes as mentioned under cultural
services is immense. Not only this, but the potential of
infegration and mingling of students, working profes-
sionals and the public is not as easily realized in a less
prime site. Furthermore, the site’s specific post-indus-
trial condition supports the transformation of the site
info a park typology since soil pollution caused by tar
distillation on site necessitates remedial actions such
as phytoremediation and soil capping. The site’s soil
would have to be fully ameliorated before dense de-
velopment could even be considered.

Onalargerscale, itisimportant to consider the effects
of climate change on African cities. As the sub-re-
gion is warming, the following issues are important for
all African cities to avoid: “unguided urbanization,
degradation of freshwater resources, lowered levels
of food security and failure of climate change adap-
tation strategies...” (City of Johannesburg 2016:34).
Considering the pervasive drought that South Africa
is still recovering from in 2017 as well as the danger
pertaining to freshwater resources and food security
in densely populated cities, exploring the potential of
the Gasworks site to be innovative in terms of water
and food security can inform the nature of any infer-
vention on the Gasworks site.

When the site is also seen within the family of open
green spaces in Johannesburg, with the Peter Roos
Park 2,2 km to the East and the Kingston Forest Park
1,8km to the West, the site’s potential as essential
contributor to the JMOSS can be seen. Maintaining
the site or rather significant portions of it as open
green space also poses no threat to reading and
appreciating the rich industrial heritage since privat-
ization and land development could be confrolled
more vigorously.
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Figure 36 Gas Works urban vision plan. Johannesburg Gus vvorks group 12017)

Responding to the urtban condition

Restitution Park - An Urban Vision

For the Gasworks site, an urban vision or precinct plan
wasrequired that could balance the various demands
on the site whilst prioritizing the industrial legacy of the
Gasworks. The urban vision stemmed from addressing
various relationships that were in need of restitution.
It was essential to re-establish the relationships
between the public and the site (via accessibility);
the heritage of industry fo the public (via educational
heritage commemoration), ecology to industry (via
ecologically sensitive buildings of production) as well
as the city to the site (via appropriate responses to
the urban and cultural sefting of the city.

Spatially, this urban vision can be implemented
by proposing a dense mixed-use development
for about of quarter of the site's area to the North-
West. This development  will include residential,
commercial as well as a business incubator focused
on enfrepreneurial start-up businesses. The motivation
for this is to steer away from large corporate identities
on the site but rather to establish the site-informed
notion of innovation and technology that could
easily partner with the two adjacent universities. For
the most sensitive heritage zone within the site, the
two red brick retort buildings and their immediate
surrounds, a nucleus of buildings that showcases
ecologically sensitive industries is proposed, together
establishing a central public heritage square as the
foyer to the site. These proposed activities are textile,
aguaculture and aromatic plant industries that
confribute their public components to the central
square. Towards the east a public park that highlights
the remedial actions involved in tar polluted soil is
proposed and occupies half of the total site area.
By establishing these three precincts within the site
the three priorities that address the site's potential

is represented- ecology, the heritage of industry
and the city. In order to implement the conceptual
aims of restitution, the presence of water as well as
recreational exploratory routes (such as cycle trails
and sky bridges) are juxtaposed over the pragmatic
circulation requirements of the site. With regard to
formulating a heritage approach to the site’s various
heritage buildings, an analysis was done on the
significance of each building on site with the help of
Monika Lauferts Le Roux, author of the Johannesburg
Gas Works.

It was found that apart from the two red-brick retort
buildings and the three gas tanks, buildings could be
altered or removed to the discretion of the design
team. The heritage assessment concluded that
the Gas Works showcased and still showcases the
innovative process of producing gas from coal. This
was a major point of pride for the 1920s South Africa
andthe Gasworkshasbeenthe providerof anessential
service from 1928, although the means towards that
service has left the site itself damaged. Therefore the
heritage fabric should be handled with respect and
the architecture proposed for the heritage square
should seek to respond to the heritage fabric. In order
to preserve the clear narrative of the site’s history,
alterations to the large retort buildings will be minimal
and interior focused. The industrial artefacts standing
in various locations on the site will be preserved and
form part of the objects within the square and park.
This dissertation gradually adjusts its focus towards a
specific intervention within the heritage square and
in addressing this particular site, an understanding is
necessary of its unique condifion. After understanding
its condition, the appropriate theories will come to
the fore in how to approach such asite.
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