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2.2

2.2.1

2.2.2

2.2.3

2.2.4

#F1-5—-3 ODAOF w2y
Road and Rail

Roads and railways are obviously different transport modes yet their
effects on the environment can be considered together. Improved
transport whether by new routes or the rehabilitation and upgrading
of exlsting ones, accompanies social and economic change and helps
to  cause 1it, Development has far reaching effects on the
environment. Thus the direct effects we shall describe here
understate the total impact of improved transport, and it is well to
be aware that the total environmental repercussions are likely to be
greater than can be predicted at the outset. The effects on rural
urban migration for example may be difficult to predict but roads
have acted as a considerable pull factor and have resulted in the
establishment of new communities. Soclal development advisers need
to be consulted about these projects.

The impact of improved surface transport on the local environment
depends crucially on whether it serves the local community or merely
passes through it to link more distant areas. Transport normally
confers scope for incrcased mobility, access to markets and publie
services and the other benefits of reduced isolation. However, the
construction of highways or high-speed railway tracks through
neighbourhoods is unlikely to result in such local benefits, while
carrying all the potential adverse environmental impacts that we
will shortly detail.

llence the type of road or railway system belng proposed 1s a key
pointer to its impact. TFor roads, is it to be a high-specificatlion
national highway or arterial route with limited local access, or is
it to be a road into virgin areas, or will it upgrade an existing
route? What type of traffic Is expected to use it? In many poor
countries roads are extensively used by pedestrians and animals.

Possible Adverse Impact

These can be summarized as hydrological, geotechnical, land use/landscape,
soclo~economic, and flora/fauna.

2.2.5

2.2.8

hydrological
i. interruption of streams; alteration of natural drainage
i1, sedimentation in rivers, causing flooding

iii. impoundment. of water, and creation of flooded borrow pits,
alffects groundwater levels

iv. excavation, construction, or reclamation work in coastal areas
can damage wetlands, including marshes, lagoons, mangrove, ete
which rank as particularly sensitive environments.

geotechnical

i. cutting the road or track can affect the stability of ground,
especially on a slope; this is particularly dangerous in an
area of present or recent landsiide activity.
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ii. landsllip ecan be hastened by soil erosion above cuttings, or in
any area where deforestation has taken place on slopes.

11i. the excavation of quarries and borrow pits can exhaust the
supply of local building materials.

iv, the use of disposal sites for surplus excavation and other
construction materials can affect surface drainage, ground
stabllity as well as disfigure the landscape and damage
vegetation.

2.2.6.1 There is no substitute for the careful planning and execution of
construction, in order to consciously avoid or minimize the above problems.
The need for care is greatest in mountalnous terrain, areas of potential
soll erosion, coastal wetlands and other reglons where the ecosystem is
particularly fragile.

2.2,6.2 Obvious practical measures include the proper maintenance of the
road or track to prevent deterloration or collapse {eg the embankments or
hard shoulders); formation of gabions and protective walls to arrest
landslips;reforestation to replace timber lost during constructlion or to
stabilize vulnerable slopes, etc. These are all canons of good civil
engineering.

2.2.7 land use/landscape

i. irretrievable damage to wetlands
ii. loss of forest and woodland through clearance or subsequent
fire,

iii. loss of agricultural land along the line of passage. {The
converse ls gains to cultivatable land through the opening up
of access to new areas, or the enhanced value of existing land
through access to markets).

iv, air pollution from vehicles or trains, affecting people,
animals and vegetation.

v, overcultivation and overgrazing through the regrouping of
population along the line or road or rail; localized pressure
on water supplies and water-table, affecting agriculture and
livestock.

2,.2.7.1 Many of these effects are unavoidable, being part and parcel of
social and economic change. Planning of the route can often be fine-tuned
to minimise damage to sensitive habitats or vegetation, and the provision
of basic services like power and water supplies can help avoid pressure
points,

2,.2.8 socio-economic effects

1. during the construction phase the presence of a large
temporary population of workers is bound to affect 1local
communities. There may be permanent migration effects,
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ii. there will be "cultural shock" from the exposure of secluded
communities to aggressive outside influence (eg. from
tourists),

iii. local health may suffer from the introduction and more rapig
spread of disease. Specifically, the creation of bodies of
stagnant water could encourage malaria, and other water-borne
vectors. :

iv. there could be increased risks to the safety of people and
their animals from increased vehicle movements.

V. increased transport could lead to more pollution from noise,
dirt, fumes and dust { the latter from earth roads).

2.2.8.1 Some of the worst of the above effects could be reduced through
planning routes to bypass settlements, provided that the latter had
adequate access to the improved transport system. This is not, however, a
practical solution for all kinds of rural access roads, or where the route
alignment is tightly constralned. The planned provision of housing and
basic social services, such as health clinies, schools, power and water can
mitigate problems and confer tangible benefits. In the last resort it is
impossible to shield a community from the effects of improved transport
access, without stifling many of the benefits that it Is intended to bring.
The art of the project planner is to minimise the one and maximise the
other,

2.2.9 Tfauna and flora

i. the callous routing of a road or railway llne through areas of
greatl natural wealth, such as a forest, or national part could
damage the habitat of sensitive specles, or even lead to their

extinction.

1i. . migration routes for animals and amphibians could be
interrupted; they may be separated from breeding or feeding
grounds.

i1i. in coastal areas reclamation, Infill, bridging or other works
could harm fish, seabirds, mangrove elc.

2.2.9.1 In developing countries the "wild 1ife" lobby is not usually

strong and 1ts case often loses out to more vociferous Interests. This
makes It even more Important to safeguard the interests of fauna and flora
in project design. ¥here there ls an element of choice, sensitive

ecological areas should be by-passed. Zoological and botanical advice
should be sought about vulnerable habitats and species, and solutions Tound
{eg. crossing polnts for larger animals, fencing in dangerous spots,
provision of game wardens etc}. In certaln cases allernative breeding or
feeding grounds could be created, though reallsm suggests that these
opportunities will be limited by cost. There is likely to be a complex
trade-off between the environmental impact of a road or railway, its
aesthetic impact, and the salfety of the local inhabitants.

2.2.10 The Transport and Road Research Laboratory and others may be
commissioned to provide specialist advice,
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A

abatment

acceleration lane
accessibility

ADB (Asian Development Bank)
added lane auxiliary lane
ATDB (African Development Bank)
agroforestory

air pollution

alignment

anual average daily traffic
approach

aquatic biota

aquatic fauna and flora
aquatic life

asphalt concrete

asphalt emulsion

sverage daily traffic

B

Basel Convention
hagic capacity

beach erosion
bed/stiratum
Betlagio Commission
biodiversity
biological diversity
BOD (Biochemical Oxygen Demand)
bottleneck

border 1ine

bridge

bridge length

C

California Bearing Ralio
cant

carbon dioxide (C03)
central island

channel

channelization
channelized intersection
channelizing island
¢chemical grovting
clearance

(0D (Chemical Oxygen Demand)
gommon duct

common property
community
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C |k

component of cross section
construction machine
control of access

control point

Convention for the Protection
of the World Cultural

end Natural Heritage
coordinated control

coral reef _
corner of intersection
¢rest

erossfall

cultural property

culvert

D

degree of congestion
delincator

design capacity

design speed

design wheel load
designed traffic volume
derectionsl isignd
distribution model
divisional island

dust

E

ecosysten

elastic wave survey

emission factor

enulsified aspfalt

end of curve

end of transition curve

endemic species

entry ramp

environmental protection zone,

buffer zone

environmental standard

ESCAP (Economic and Social
[Cammission for Asis ]

and the Pacific
eutrophication
exist ramp
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F

frontage road

G

grade, gradient
grate separation
gravity model
groundwater level

H

habitat

horizontal alignment
hydrological regime

hydrology

I

ineline

in-situ permeability test

indigenous people
infiltration
initial cost
interchange
intersection angle
island

K

K value

L

land ownership
landcreep
landscape
landslide

land subsidence
level of service
littoral drift

M

MEDErove

marginal strip
merging section
micro metecrology

ICBP ((International Couneil J
for Bird Preservation

- 140 —

&

HE BT B i

1::8 LIRVAT SV
T5EF 4 —€F I
T KA

A Ut
SEHTRRIE
o
KM E

WO BHERR

MEwT B

IR B K AR ER
FlER

sk

A=Yy VaA b
AV —F2 Y
RERMH

R

K {#

T HIER B i
i~ D

B

A8 AR

Mg

B K HE

B

Tvia—-7
FiiEs3
=X
AR



M | #EE

minimum curve length
Montreal Protocol

N

value

Wi &

N

nitrogen dioxide {NOj)
noise
noise barrier

0

(Organization for
Economic Co-cperation
.and Development
offensive odor

offset intersection

on ramp

on-site vehicles _
origin-destination survey
overlay

0ECD

|

P

parapet wall

. partial shoulder

passing sight distance
patching

peak factor

pedestrian island

person trip survey

piep

polluter pays principle(p. p. p)
pollution

possible traffic capacity
practical capacity
prevention for falling stone
and collapsing slope
Prl{profile index)

protector

R

Ramsar Convention
rate of paved road
Red Data Books
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R | ¥t

refuge island
replacing
resettlement
rest ares

right of common
ring road

river basin
rotary island

S

salt-wedge (salt-water intrusion)

section of highway ahead

vigible to the driver
semi-closed water area
set back

shifting cultivation
shoulder

gight distance

slope protection

slow lene

soil contamination
soil erosion

solid waste

standard design volume
superelevation cant
Superfund

survey

T

tapared lane
The World Bank
thickness of pavenment

thirtieth highest hourly volume

time benefits

top soil

traffic capacity
traffic control device
traffic control sysiem
traffic density
traffic assignment
traffic island

traffic safety device
transition curve
trangition part

travel benefits

tribal people

trip
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T |

Tropical Forest Action Plan

tropical forest
tropicel rain forest

U

under pass
UNEP (United Nations

v

veetor

verticl slignment
Vienna Treaties
vibration
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