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AI. SOCIO-CULTURAL CONSIDERATIONS..



The kind of envirommental impacts that will presumably take
place and the steps that should be implemented for mitigating the
impacts have been investigated in the Environmental Study. The
discussions were mainly focused on the functional aspects or direct
type of impacts, Therefore, it is intended that reference be made
here to the supplementary socio-cultural aspects or indirect type
of impacts of the proposed road. The role of roads in the human
environment, the socio-cultural potential of George Town, and

the socio-cultural requirement of the proposed Outer Ring Road is
to be discussed.

Road and Environment

Roads have been, historically, one of the two essential elements
of the physical pattern in an urban environment; network and grain.
'Network' refer to roads, city water, electricity, sewage, gas supply
and the other, so called, urban infrastructure. 'Grain' refers to
spatial infills in the meshes of network; housing, institutions,
commerce and industries and so forth. The road as a main component

of network has various implication on the environment.

1} A road has been one of the most consistent elements to be meintained

2)

3

in cities as part of the historical environment. It means that the

road will serve the eavironment for hundreds of years particularly

if the road is a major one.

A primary road the potential for economic and social development
of the environment along the road. Considering the
unexpected impacts of uncontrolled development induced by this

potential, it is necessary that the development control plan

along the road should accompany the proposals of road developments.

There are obvious actions and reactions between road and environment;
the convenience on traffic and the environmmental disturbance. It is
presumably natural that the mitigation and compensation cost for the

road development will be getting higher and higher in the future.



4)

5)

6)

7)

According to social consensus, there are two problem solving
approaches: to design the environmental mitigation measures in
correspondence with the degree of disturbance or to decide the
design dimensions of roads in order to make it possible to minimize
the disturbance. Those two approaches should be examined when

being applied.

Some type of roads can attract tourists like boulevards, parkways,
promenades, and shopping streets, as in Paris, London, Tokyo, New York
and so on, Therefore, the functions of the road should be programmed
to integrate supplementary functions of roads reflecting the nature

of the total environment,

The usage of roads may be varied depending upon different environmental
and social circumstances., The behavioural needs of people may reflect
the usage pattern of roads, so that proposed functions and role of

road should take the behavioural characteristics of traffic into

consideration.

Roads may give ecological impacts in natural environments. Air pollution
is considered a predominant impact of road to the nature. The source

of air pollution is directly related to the mechanism of vehicles in
terms of exausted fumes, and great improvement on exausting mechanism

can be expected to be not far in the future,

Road is one of the spaces where people spend sometime in driving and
walking, therefore, the road should provide safety and comfortable
conditions. The landscape design of road based on driving psychology,

and human engineering should be considered.

Al - 2
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Socio=Cultural Aspects of CGeorge Town

Penang is the second largest city in Malaysia, and the
regional centre of North Feninsular Malaysia. George Town has
a distinctive townscape both in old residential areas and
downtown areas; British colonial-style houses, with fully matured
roadside trees in the residential area and Chinese shophouses
in the downiown area, British colonial institutional buildings
in the central district and many religious buildings.,

These features of the environment contribute to Penang
Island being a well known tourist resort. Residents express strong
feelings of identity to the town and tourists apprecicte the
abundant natural beauty. There are sufficient hospitals, medical
centers ard foreign schools which are supporting factors for
attracting long stay touriste and foreign workers.

Fig. 1 shows the distribution pattern of religious facilities.
Large number of temples, mosques, churches and wide areas of
graveyards are proof of the significant importance of religion
in Penang Island.

The distribution of colonial buildings and roadside trees
shown in Fig. 2 and Fige 3 respectively are features in the
northern half of the town. ‘

The number and the location of major restaurants and eating
stalls is also a supporting factor for the development of tourism
(See Figs 4) as well as well facilitated schools and health
facilities (Fig. 5).

The number of hotels and travel agents also show clearly
that the town has strong involvement in the active business
of tourism. (Fig. 6).

Al -3
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3.

Socio=Cultural Aspecis for the Proposed Outer Ring Road

The various environment &l impacts of roads are differentiated
depending upon the quality and the type of the environment. ¥hen
a proposed road runs in an undeveloped area, it will mainly
function as an essential backbone of a new environment and it
will act as a base for economic development for the surrcunding
areas On the other hand, the new road plenned in a fully matured
toun is apt to take the appearance of an alien body in the
environment. It means that the proposal of a new road may not
necessarily be free from social and psychological conflicts in
the community. Therefore, the evaluation of the quality and
potential of the proposed Outer Ring Road should be discusced.

1« The Outer Ring Road is planned to be an imtra-urban primary
road in the total hierachical sysiem. The clear functional and
spatizl definition can be effective in setting up the legibility
of the urban environment which is necessary for a better human

environment.

2. The Quter Ring Road will form the physical edge of George
Town in combination with the topographical periphery. Therefore,
it will become one of the essential visual elements to identify
the territory of George Town. '

3. The Outer Ring Road running at a level of 30m (100') 4o
60m (200') above the sea lével provides various views of the town
from the road and can create a new tourist attraction in Penang

as a parkvway road system.

4e The parkway road system is connected with the coastal road
along northern seashore, and the coastal road itself can become
a segment of the total parlaay system. Therefore, it is desirable

to plan a2 geashore recreational space along the north coastal rozd.

B The Quter Ring Road can contribute to upgrade the quality of
existing landscape if vegetation and landscape design is given
emphasis. It is expected to become one of the landscape
infrastructure in the town.

Al - 10
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4.1

A SURVEY OF A SECTION OF THE OUTER RING ROAD SITE

The Outer Ring Road passes along the north through Gurney
Drive which is a significant landmark for Penang Izsland. In
order to have an idea of the general activities in the area,
the following survey was done.

A Survey of Gurney Drive, Attempting to QObserve

and Identify the Activities of this Area

Gurney Drive is a popular spot of Penang Island which is a
stretch of area in the north that faces the sea. It is identified
for its scenic beauty, not only because of its beach but also
because of the overall environment, i.e., the existence of
intermittent trees along the shore with unique shaped lamp posts
in between. Alongside the shore, there is a pedestrian pavement
on which are set benches for those who wish to relax. However,
it is not only fames for its aesthetic beauty but this zrea is
also one where there is a lot of business activity from which
many earn their livelihood. Penang is somctimes identified oy
Gurney Drive which provides a place of relaxation in the keart
of the busy city. It is also the spot chosen for annual boat
races end other cultural festivals.

In order to identify the types of activityvthat takxe plzace
in Gurney Drive, a2 simple swrwvey was done by observation of the
area over a whole day. It can generally bhe said the place takes
on a new picture from morning to evening although the activities
in the afterncon and evening are basically the same, only
differing by degree. In the early morning, the place is rather
quiet with little or no event taking place but it transform
into a buzzing zrena of activity in the evening. Delow is a
description of the nature of activities that go on and they
are presented according to the different zones ig the area

since there appear a distinct pattern by zone.

AL - 11



The Sea

There were 4 fishing boats out at sea in the morning.
Most crab catching is done in the morning and fishing in the
afternoon. However, in the late afterncon and evening there

were no fishermen out at sea but there were 2 young boys swimming.

These fishermen work full-time and although most of them
live in the area itself, there are also those who come from
Tanjong Tokonge Their catch for the day is either sold to

passers-by or to the market.

The Beach

One of the most prominent activities on the beach, especially
in the morning, is the catching and collecting of worms by young
boys, old men and some old women. These worms are collected in
a bucket and sold to a nearby hut which, in turn, sells them zs
Tishing bait to those who come te fish in the evening. These

'worm~catchers! get their d=ily ezrnings doing so.

Another activity on the beach is digging and collecting of
'siput?, which is a2 type of shell ihe flesh of which is edjble,
end mussels. These activities are carried out only during certain
seasons. Later, in the evening, their catch is displayed for
sale. These people engage thus either as a pastime or as a

means of earning some extra money.

The Shore

Here, the activities increase consistently from morning to
evening. There were 20 fishing bhoats 'parked' on shore and a
couple of fishermen empiying their catch. In the afternoon not
only were there many more fishing boats parked but the shore was
used as a market place by these fishermen to sell their caiche.
Algo, other fishermen were just hauling in their boats and others

still were emptying and sorting out their catch.

Al - 12



These activities were carried on in a much greater degree
and, the place throtiged with people in the evenings. It seemed
quite hectic with many iypes of business activiiy.

The Pavement

People use the pavemenit in the morning as a place of leisure.
There were joggers, cyclists and others having a long chat or
8imply relaxing on the benches avajilable. Later in {he afterncon
and evening, the pavement is filled with people such as, hawkers,
fruit stells, strollers, children playing, etc. Famnilies elso
come here in the evenings for dinner by the sea.

The Road and Bevond

There was herdly any traffic in the morning but in the
evening there were carg parked closely on the rozdside throughout
the length of Gurney Drive. This route is used by L-licensed
drivers in the morning and afternoon because of the very small

traffic volume.

Across the road is situated some residences including some
fishermen's huts. Sifuated here is also a small hut {that engzges
in retail trade of worms. This 'shop' opens for business in the
late afternoon. It is also during this time that the resiaurants

and stalls closeby prepare to open for business.

The activities mentioned ghove are those noted during one
day and although we can generalise and say that these are the
activities for the area, it must be taken into account that
Qurney Drive is also the spot chosen for festival celeobrations,
dragon beoat races, variety and culiural shows, etec during which

time and season there will definitely be a difference of eventse.

Al - 13



Usual ACTIVITIES 1IN GURNEY DRIVE

TIME mid-morning afternoon evening
ZONE (10 aum =~ 12 noon) (3430 pem ~ 4.30 pem) | (5.30 onwards)
SEA Catching crabs Fishing Swimming
Horm catching Worm catching 'Siput! digging
BEACH 13iput! digging 'Siput' digeging tussel digging
Fussel digging Figshermen haul-
ing boats in
Fishing boats parked liore fisghing boats Fishing boats
Preparing dragon boats | parked parked
SHORE Fishermen clearing net | Selling crabs Others coming in
Fishermen clearing Selling crabs,
net fish
. . - Hawking
PAVE- Jogging, relexing, Hawuking Strolling
ks cycling Buying and Selling Buying and Selling
SET
Children playing Relaxing
Few cars. Few people Iut selling worms Zut salling vorms
ROAD L-licensed drivers iore cors - luch nore cars
- Meny L-licenued Cars parted by
drivers roadside
Residence Selling worms to Selliag worms to hut Hut preparing to
and hut Hut selling worms sell worms
Businesses Restaurants open

for business

Al - 14




All. BUILDING SURVEY ALONG THE OUTER RING ROAD.



OBJECTIVE OF STUDY AND DATA COLLECTED

A physical survey was carried out all along the Outer Ring Road.

The objective of this survey was:

1)
2)

N
2)
3)
4)
5)
6)

not

1)
2)
3)

to study the roadside environment,
to estimate the number of buildings affected,

their use and the required compensation.
The data collected for buildings that were affected include:

building use

number of stories
condition of building
building material
building type

approximate built-up area

{this was not documented due to the slight inaccuracy of estimation)

The data collected for the buildings along the roﬁd that need

be demolished include:

the building use
the distance of building to the new road

the type of building

Al - 1



INSTRUCTIONS ON USE OF TABULATED DATA

Left For affected Right
gide buildings side

There are 3 main columns:

1) The central column is used to document data on any building
that has to be demolished for road construction.

2) The side columns are used for documenting the data of the
roadside condition (for both the right and left sides)
after additional space has been taken for road consiruction.

Scale
Cross—wise, the tables are not to scale but the longitudinal
scale is 1 : 3000. The length~wise measurement of each lot

is thus an estimate of the frontage lengih.
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g = 1 = = | =
=1 = | ) -
r — o T}__ “'—)_ ed
ey =] —— —
o Ty ey S
.::.|..- = Y = .
e O R 1 B R o el ] =)~ Frontage of lot with
[¥) el I__“;--l—--
~Fel e g “'%"‘ -2l commercial use.
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Ea B e
- Vit Ly POy ol
=] al == 5=
e v e e
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LEGEND FOR PHYSICAL STRUCTURE SURVEY

A)

B)

C)

D)

E)

Type of Building
t : terrace

sd: semi-detached
d : detached

£ : flat

LT}

Landuse & Building Use
T : residential
c : commercial

institutional

[ 243
.

(it - indian temple)
ct — chinese temple
m - mosque

st: sub-station

Number of Storey
ss: single storey
ds: double storey

3s: three storey

Condition of Building
g : good
f : fair

P : poor

Material

b : brick

bt: brick and timber
zb: zinc and brick
gb: glass and brick

t : timber
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B. SITE EVALUATION.



2.2

4'-

Objective of the Study

The objective of the study is to provide a guideline in
the search for an optimum route which will cause the least
environmental deterioration and face the least difficulties

in construction work.

The method of analysis especially adopted in the study
is suited to evaluate the macro-characteristics of a wider
region so that the possible route can be examined by a wider
view of various regional conditions. Emphasis is given to
the identification of areas with any serious problems that

may become a contraint to road construction.

Methodology

The method for the study is the mesh-system whereby
various site conditions are shown according to the value of
each cell. Maps with different site conditions are overlaid

on each other to produce secondary datz.
The process of study is as follows:-

Division of the Study Area

The study area which is identified as the fringe of
George Town is divided into cells of size 500" x 500'.
Although more accuracy on site conditions can be obtained
if the size of cells is smaller, the non-availability of
information and lack of time for the study limits the cell
size to be 500' x 500'., The size selected is considered

sufficient as a general guideline for route search.

Preparation of Mesh Maps

Graphical information of each cell is converted into
digitalized information by classifying each cell according

to the different categories.

Fig. 8, PREPARATION OF MESH MAP eg. for slope analysis
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Indicators used for the study should represent the physical
and social characteristics of the site and should be independent

of each other.

Five incidators are selected as follows:-—

Physical Indicator

n 4]
[=] =i
Hs Q
el o

(1]

Social Indicator Population density

Environmental
Assets

Environmentally
Sensitive
Facilities

2.3 Overlap of Maps

Each site condition shown in the form of a mesh map is

overlaid with another.

In each step of overlaying

mesh maps the decision table l'( /5 /4 ]
which gives a value to each /L‘[ / Z /'37 Mesh Map I
cell is prepared. d / 2 / 37

4

Mesh Map 1 /_¢ /_z /3

Mesh Map II
1234 |5 ls/z/_z;

1|JA|Blc|D|D
Mesh 2| |2]lc|DP|D -
Map II

P ale|lc|c | DD
4|lpiDlDpjDlD
Decision Table
Fig. 9. METHOD OF OVERLAYING MESH MAPS

Two mesh maps are overlaid at a time. The flow of this process is

shown in Fig. 10,
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3.2

3.2.1

Site Condition Analysis

The indicators of the site condition are as below :
1) Slope aﬁalysis .

2) Cutting problem of rock

3) Problem of rolling boulders

4) Environmental assets

5) Sensitive facilities

Slope Analysis (refer Fig. 11)

The slope or gradient was categorized according to the

feasibility for voad and building construction.

Four classes were identified as follows:~—

Category 1) 0- 92 - road and building construction
can be carried out easily.

2) 10 - 19Z slope - building construction is still
feasible but road construction
may not be economically feasible.

3) 20 - 497 slope ~ building and reoad construction
becomes not feasible economically
although construction may still
be possible,

4) 50% & above slope - construction of road or building
is almost impossible,

The slope was taken as the steepest gradient for any cross-

section of each cell.

Geotechnical Analysis

Two major problems of the geotechnical conditien in the
study area which may affect road construction are taken into
account. These 2 problems are as follows:-—

1) Cutting problem
2) Problem of rolling boulders.

Cutting Problem (refer Fig. 12)

The hardness of certain rocks makes cutting difficult and
would incur bigher construction cost. According to the field

survey conducted, some areas are classified to be of hard rock.



Fig. 11 SLOPE ANALYSIS
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Fig.12  CUTTING
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3.2.2

3.3

Problem of Rolling Boulders (refer Fig. 13)

lLarge boulders are frequently found on some of the slopes,
These boulders could roll down the slope and cause destruction

of the nearby properties if disturbed.

These area where many boulders exist is identified and

classified according to the seriousness of the problem.

Environmental Assets (refer Fig.14)

An attempt to categorize the environmental assets was done
by allocating points to each grid based on the following factors:-
1) 1landscape assets like roadside trees, greenery and views.
2) building assets like their architectural, cultural and
historical interest.
3) urban design composition.

4) special facilities eg. the race course, park etc,

The area along Gurney Drive and some parts of the hill-land

is identified to have assets.

Environmentally Sensitive Facilities (refer Fig.15)

Sensitive areas are taken to be those areas which are
highly affected by noise and air pellution, visual intrusion
or other social and cultural disruption that wmay be introduced

with any reoad construction.

Sensitive facilities are ranked as follows starting with
the most sensitive facilities:
1) schools, hospitals, cemeteries
2) places of worbship
3} other public institutions like government buildings,

cultural buildings, etc.

Cells with sensitive facilities are therefore categorized

according to the type of sensitive facilities contained.



Fig. 13 PROBLEM OF
ROLLING BOULDERS
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Fig. 14 ENVIRONMENTAL
ASSETS
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Fig. 15

SENSITIVE
FACILITIES
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3.5 Population Density (refer Fig. 16)

The classification into categories was done by adapting

the interim zoning classification.

Table 1 POPULATION DENSITY CLASSIFICATION

Category Density Classification

Interim Zoning Density

persons per ha,

0 non~habited
1 0 - 15

2 15 - 90
K| 90 - 220
4 220 - 440
5

440 -

i

Persons per ha,

Low Density (15 - 90)
Low Medium (90 - 220)

Medium (220 = 4400
Medium High ( 440 - 880)
High -~ (880 - )

The density is taken as the gross population density for

each cell. As the cells are small in size, the first category

of very low density was added in order to differentiate areas

which have very low density but are not uninhabited. The

‘'medium high' and 'high' density categories classified in the

interim zoning plan were combined into one category as there

are few areas with these two categories.

Most of the residential areas are classified into two

categories (15 — 90 per ha and 90 - 220 per ha ). 1In general,

the nearer the city center the higher is the density.

B - 12



Evaluation

Natural Disaster (refer Fig. 17)

This analysis intends to identify the area where it may be
possible for natural disaster to occur if any land reform is
undertaken. The major cause of the expected disaster in the

study area is supposed to be the rolling down of boulders.

The decision table is prepared in order to classify the

area according to the possibility of such a case.
Table 2
DECTISION TABLE : DEGREE OF POSSIBLE OCCURANCE OF
NATURAI, DISASTER

Slope —————» Steep
Boulders 1 2 3 4
i A B C D
2 B o D D
3 B D D D
Many
4 C D D D

Note : Category D has the highest degree of possible

occurance of natural disaster.

The hill-land in the north-west and south-west are
found to be the most serious regarding the problem of

natural disaster.

B~ 13



Fig. 17 NATURAL
DISASTER

LEGEND

D Degree |
Degree 2
Degree 3

Degree 4

(Most serious)

] 500 noo 2000 m

w

14




4.2

Construction Difficulty (refer Fig. 18)

The degree of physical difficulties in construction
adopted in this analysis is subject to the steepness of
slope and the hardness of the hill. The decision table is

as follows:

Table 3
DECISION TABLE : DEGREE OF CONSTRUCTION DIFFICULTY

S5lope ————— % Steep
Cutting

difficulty } 2 3 4

0; A B c D

i B B C n

2 B B D D

Difficule| 3| C c ¢ D

4 c C D D

Note : Category D has the highest degree of difficulty.
Most of the hilly area is identified as comparatively

difficult to construct any road.

B~ 15



Fig.18 CONSTRUCTION
DIFFICULTY
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4.3

Social Difficulty (refer Fig. 19)

In this analysis the social difficulties which may be
encountered in an implementation is subject to the population
density and the existence of the sensitive facilities. The

decision table igs prepared as follows:

Table 4
DECISION TABLE : DEGREE QF SQCTIAT, DIFFICULTY

opulation —— 3 high
Density
Sensitiv
Facilities ! 2 3 4 >
I A B C D D
2 B B C D D
/- 3 ¢ c c D D
Sensitive
4 D D D D D

Note : Category D has the highest degree of social difficulty,.

The areas with some social difficulties are scattered

around the study area except the hilly areas.

B - 17
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4.4 Environmental Preservation (refer Fig. 20)

This analysis intends to identify the area which has an

environmental value and needs to be preserved.

Whereby justification for preserving the present condition
lies in the good quality of the enviromment and the possibility

of the disaster, the decision table is designed as follows:

Table 5
DECISION TABRLE : DEGREE QF NEED FOR
ENVIRONMENTAL PRESERVATION

nvironmental
Natural Assets A B C D
Disaster
A A B C D
B B B C D
C c C D D
D D D b D

Note : Category D has the highest degree of need for

environmental preservation.

B ~-19
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4.5 Implementation Difficulty (refer Fig. 21)
Difficulties in implementation the project is due to

consiruction and social difficulty which have already been
evaluated.
The cells identified to be less difficult is the site where

the road is economically feasible to be constructed.

Table 6
DECISION TABLE : DEGRES OF IMPLEMENTATION
DIFPICULTY
Social
Difficulty A B c D
Construction
Difficulty
A A B C D
B B B c D
C c c C D
D D D D D

Notec : Category D has the highest degree of implementation
difficulty.

The most difficult areas are mainly distributed at the hilly
region due to the steep slopes here. In the lower terrain region, some
areas are also observed to be most difficult due to the high density
of population.

B - 21
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Development Suitability (refer Fig. 22)

- The result of this evaluation is almost the same as that
of the map of implementation difficulty. However, consideration

must be taken into account as to the preservation of the present

environment.
Table 7
DECISION TABLE : DEGREE QF DEVELOPMENT
SUITABILITY
Environmental
Implementatiori Preservation A B C D
Difficulty
A A B Cc D
B B B Cc )]
C C c c D
D D D D D

Note : Category A is most suitable and caterory D is Most
unsuitable.

Most of the area along the Outer Ring Road is classified
as rather unsuitable for development due to the location of
steep hills, dense population and sensitive facilities such
as cemeteries. However, a narrow passage which may allow the
road to pass through without much conflict with the present

environment is sometimes found.

Most critical areas in terms of development suitability
are the areas from Bagan Jermal to Ayer Itam, especially at
Batu Gantong and the residential area of Glugor where a more

careful search for a route is necessary.
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Limitation of the study

Since the size of the cell is 500 ft. square, this method
cannot take into account the precise change of site conditions
which happens within a cell. Also, there is another basie
limitation of the method that the correlation between cells
for instance, community cohesion problems or a limitation of
the road gradient cannot be analysed since each cell is
evaluated independently. Also the priority between different

decisions were done subjectively by planners.

However, the objective of this study is only to search for
a possible route. The result of the study is therefore imfor-
mative enough to obtain a macro-view on the possible route of

the Outer Ring Road.
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