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9. STAGE THREE:  ENVIRONMENTAL AND SOCIAL IMPACT 
 ANALYSIS (ESIAn) 
 
 
9.1 Objectives 
 

The main objective of the environmental and social impact analysis is to make a 
detailed quantitative evaluation of the probable adverse environmental and social impacts 
caused by road projects (figures 9.1 and 9.2, see following pages). It should include a 
comparison of the impacts of the preferred road project with the impacts of any possible 
alternative transport project. The analysis should focus on determining the significance of 
direct and where applicable, indirect environmental and social impacts of the proposed road 
project.  
 
 
 
9.2 Main tasks 
 

The main tasks to be performed at the environmental and social impact analysis 
stage are shown in figure 9.3. 
 
 
 To collect the baseline data from a variety of existing records, supplemented by 

site surveys and consultation with local residents, experts and professionals 
from universities and research institutions.  
To give due considerations not only to existing environmental and social 
conditions, but also to expected trends in the presence of the road project. 

 To analyze the environmental and social impacts utilizing the detailed 
information and data gathered in both environmental and social screening stage 
and initial environmental and social examination stage on specific substantive 
parameters covering the natural, human and social environments, and the 
activities involved in road construction, operation and maintenance. 

 To apply standard methods for analyzing, categorizing, ranking and comparing 
of the magnitude of different kinds of impacts both environmental and social. 

 To give due consideration to three approaches – avoidance, mitigation and 
compensation for dealing with the adverse impacts of the road development 
project. 

 Development of practical ESIA guidelines for each of the substantive 
parameters. 

 
 
Figure 9.3 Main tasks to be performed at the environmental and social impact 

analysis stage 
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 Substantive issues Environmental impacts  
  Soil erosion and modification of surface relief of borrow zones 
  Slope failure and mass movements 
  Sedimentation of roadside drains and water bodies 
  Loss of productive topsoil in borrow areas 
  Soil contamination  
  Modification of flowing surface water in borrow areas causing 

erosion and siltation 
  Modification of surface and groundwater during construction and 

consequent drying and flooding  
  Water quality degradation by waste materials, and equipment 

lubricants, fuels and detergents 
  Sedimentation of surface water bodies  
  Air quality degradation – caused by dust and vehicle emissions 

generated through construction activity, construction machinery and 
vehicular traffic 

  Adverse impacts on human health 
  Adverse impacts on flora and fauna 
  Adverse impacts on the built environment  
  Damage, fragmentation or loss of habitat and biodiversity 
  Destruction of vegetation 
  Disappearance of reproduction and food zones for fish, aquatic and 

migratory birds 
  Contamination of biota 
  Transmission of diseases 
  Increase in poaching and subsequent hunting   
  Destruction of natural relief (caused by major cut and fill) 
  Change in natural drainage patterns 
  Destruction of vegetation and trees 
  Deforestation and desertification  
  Split community 
  Disintegration of social activities 
  Disruption of traditional modes of transport 
  Loss of roadside community business 
  Degradation of roadside environment owing to ribbon development   
  Displacement of both private and public institutions and utilities 
  Displacement of families, businesses and properties 
  Poor resettlement arrangements for households, properties and 

utilities 
  Lack of basic utilities in resettlement areas, leading to decreased 

well-being of people  
  Damage of sites, structures and remains of archaeological, 

historical, religious and cultural values 
  Damage to social values (spiritual, political, national or other cultural 

significance to a majority or minority group) 
  Degradation of aesthetic values of historical and religious institutions 

(mosques, temples and churches) and cultural monuments  
  Noise disturbance caused by construction machinery, vehicles and 

road traffic 
 Degradation of human welfare 
  Vibration of structures 
  Wildlife disturbance  
  Transmission of diseases 
  Contamination of local water supplies 
  Air pollution 
  Noise disturbance 
  Road accidents owing to poor pavement and shoulder conditions 
  Obstructions/unsafe conditions owing to presence of roadside poles, 

ditches, trees, steep slopes and barriers 
  Poor road signs, markings, intersection layout and traffic control 

system 
  Poor roadside access, parking and bus stop arrangements 
  Poor or inadequate provisions for pedestrians, cyclists and other 

non-motorized road users 

Figure 9.1 Various adverse environmental and social impacts that may be caused 
by road development projects on major substantive parameters 
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Figure 9.2 Comprehensive flow chart showing various environmental and social impacts caused by road construction 
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Main construction 
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9.3 Consultation with the public and experts 
 

During the environmental and social impact analysis stage, consultation with the 
public and experts is required to gain the necessary input in order to analyse properly the 
potential environmental and social impacts of the proposed road project.  The consultation 
will also assist in developing practical ESIA guidelines to mitigate adverse environmental 
and social impacts that are anticipated. 
 
 
 
9.4 Standards and benchmarks 
 

Appropriate standards and benchmarks need to be established to provide the basis 
for environmental and social impact analysis. These include the benchmarks and standards 
for air and water quality and allowable noise levels.  Other standards should include design 
and construction standards, monitoring and regulatory standards, human health and safety 
standards. 
 
 
 
9.5 Development of practical guidelines 
 

Despite the efforts by international, regional and national agencies, the 
implementation of EIA guidelines in road projects has been rather unsatisfactory. A major 
reason is the lack of commitment by the relevant authorities to develop appropriate EIA 
operational guidelines tailored to local applications. Many countries of the ESCAP region 
directly adopted EIA guidelines from developed countries without making any changes to 
accommodate the local environmental and social conditions and needs.  Most existing EIA 
guidelines are too general in nature and are not very specific for implementation in road 
development projects.  There is, therefore, an urgent need to develop practical ESIA 
guidelines for ecologically harmonious, environmentally sound and socially acceptable road 
development. 

 
While developing practical ESIA guidelines, due consideration should be given to 

public consultation and public participation, national environmental and social laws and 
regulations, technical standards and benchmarks, consultation with technical, professional 
and environmental experts, and the responsibilities of respective agencies and the 
coordination between them. 
 

Recommended activities for environmental and social impact analysis of various 
substantive parameters in each stage of the ESIA process are shown in figure 9.4. 
 

Practical ESIA guidelines and recommendations for mitigating the adverse 
environmental and social impacts caused by road development on various substantive 
parameters are outlined in the following subsections 9.5.1 to 9.5.10. 
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 Stages of the ESIA process Recommendations 
 
 Conduct reconnaissance survey of relevant features 

the area. 
  Study existing conditions of substantive parameters.  
  Consult local residents. 
  Prepare an ESS report. 

 
  Collect information and field data to establish baseline 

conditions. 
  Quantify and characterize data collected. 
  Examine probable environmental impacts. 
  Consult local residents, experts and professionals. 
  Prepare an IESE report. 

 
  Make detailed analysis of field data collected. 
  Identify and quantify the magnitude of potential 

environmental impacts. 
  Prepare checklists of recommended mitigation 

measures. 
  Prepare an ESIAn report. 
 

  List the parameters to be monitored. 
  Prepare a detailed monitoring programme. 
  Select monitoring techniques and procedures. 
  Estimate manpower and resource requirements. 
  Prepare a MESM report. 

 
  List the parameters to be evaluated. 
  Prepare a detailed evaluation programme. 
  Select evaluation techniques and procedures. 
  Estimate manpower and resource requirements. 
  Prepare a PESE report. 
 
 
Figure 9.4 Recommended activities for environmental and social impacts analysis 

of substantive parameters in each stage of the ESIA process 
 

Environmental and social 
screening (ESS) 

Initial environmental  and 
social examination (IESE) 

Environmental and social 
impact analysis (ESIAn) 

Monitoring of environmental 
and social measures 
(MESM) during 

Post-construction environmental 
and social evaluation (PESE) 
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9.5.1 Soil-related ESIA guidelines  
 

Major soil-related adverse impacts are soil erosion and modification of surface relief 
of borrow zones, slope failure and mass movements, sedimentation of roadside drains and 
water bodies, loss of productive top soils in borrow areas and soil contamination (figure 9.1).  
Soil-related losses include farmers losing crops and land, fishers losing income because of 
sedimentation and pollution of water bodies (rivers, lakes and reservoirs) and roadside 
dwellers losing their households, properties and businesses when roadside slopes collapse 
and mass movements occur resulting in the damage of the road structure itself and roadside 
amenities.  
 

Recommended guidelines for the mitigation of soil-related adverse impacts caused 
by road development projects are given in figure 9.5. 
 
 

Follow recommended activities as shown in figure 9.4. 
 Avoid sensitive alignments, such as those, which encompass deep depressions 

or steep hillsides. 
Minimize areas of ground clearance. 
Balance filling and cutting requirements through route choice to avoid the 
production of excess spoil materials thereby reducing the need for borrow pits. 
Avoid the creation of deep cut slopes and high embankments. 
Carry out replantation of vegetation and trees in cleared areas and slopes as 
early as possible in the construction process before soil erosion and slope 
movement become advanced. 
Select vegetation and trees to serve specific bioengineering functions. 
Choose the right time of the year, taking advantage of the rainy season. 
Protect unstable slopes by shotcreting and geotextiles, reinforced earth 
retaining walls and gabions, depending upon the local conditions. 

 Shape the slope-surface for maximum stability and vegetation seeding 
survivability. 
Carry out sowing on slopes manually or mechanically (hydro seeding) in areas 
where access is difficult. 
Provide an appropriate drainage system and terraced or stepped slopes with 
vegetal cover to reduce soil erosion. 
Convert quarries and borrow pits into water reservoirs, aquaculture or wildlife 
habitat. 
Convert spoil dumps into roadside rest areas and picnic corners. 
Consult the public and encourage their participation in mitigating soil-related 
problems. 
Maintain close cooperation and coordination among road agencies, road 
engineers, environmental specialists and contractors. 
Encourage public participation. 
Prepare environmental specifications for contractors. 

 
 
Figure 9.5 Recommended guidelines for mitigating soil-related adverse impacts 

caused by road development projects 
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9.5.2 Water-related ESIA guidelines  
 

Road development projects usually intersect drainage basins and subsequently alter 
or modify the local hydrology.  Road development can lead to both alterations and 
modifications to the surface water and groundwater flows, water table fluctuations, and water 
quality degradation (figure 9.1). 
 

Recommended guidelines for mitigating water-resources-related adverse impacts 
caused by road projects are given in figure 9.6. 
 
 
 

Follow recommended activities as shown in figure 9.4. 
 Avoid, wherever possible, sensitive areas of water resources such as 

aquaculture areas, swimming and bathing areas, recreational areas, irrigation 
and domestic water supply intakes by using alterative routes. 

 Avoid alignments that are susceptible to erosion, such as those crossing steep 
slopes. 

 Adopt mitigation measures that are technically feasible and economically viable 
in sensitive areas. 
Prepare detailed plans for the implementation and monitoring of the EIA 
recommended measures during road construction and post-construction 
environmental evaluation for compliance. 
Consider relevant legislation and regulations as they affect drinking water 
intakes, irrigation water supply, wildlife habitat, flood control and drainage 
systems. 
Minimize the number of water crossings. 
Keep buffer zones of undisturbed vegetation between road sites and water 
bodies. 
Adopt appropriate protective measures such as vegetal cover, geotextiles, 
settling basins, paving, infiltration ditches, stepped slopes, riprap, crib walls, 
retaining walls and intercepting ditches to reduce the speed of surface run off. 
Drill the necessary number of wells for local residents who previously relied on 
surface water for drinking and other domestic uses. 
Create replacement habitats for wildlife. 
Design the road drainage system to retain water in small dams or maintain a 
high water table by raising the inlets to drainage culverts in order to increase 
the availability of water for agricultural and domestic uses for many species of 
flora and fauna, and for the recharge of local aquifers. 

 Design retarding basins that reduce run off peaks and improve the drainage of 
water in residential and farming areas and also in flood-prone areas. 

 Maintain close liaison among road engineers, environmental specialists, and 
contractors. 

 Prepare environmental specifications for contractors. 
 Enforce existing regulations for water quality control. 

 
 
Figure 9.6 Recommended guidelines for mitigating water-related adverse impacts 

caused by road development projects 
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9.5.3 Air-related ESIA guidelines  
 

Road development has tremendous potential for degrading the air quality of nearby 
air sheds if proper planning is not implemented.  The major sources of air pollutants are the 
emissions from construction machinery and vehicles.  Major air pollutants (dust, gaseous 
emissions and particulate matter) produce air pollution and impart adverse impacts on 
human health, flora and fauna and on the built environment (figure 9.1).   
 

Recommended guidelines for controlling air quality-related adverse impacts caused 
by road development projects are given in figure 9.7. 
 
 
 

Follow recommended activities as shown in figure 9.4. 
Select road alignment in such a way as to avoid passing close to housing 
estates, schools, hospitals and workplaces; 
Provide sufficient road capacity to avoid traffic congestion, even with projected 
increases in traffic flow; 
Manage the traffic in such a way as to ensure that vehicles operate at peak 
efficiency in populated areas; 
Avoid placement of busy intersections, tunnel vents and openings near 
housing, schools, hospitals, or workplaces; 
Avoid steep grades and sharp curves because these promote deceleration and 
acceleration; 
Plant tall, leafy, and dense vegetation between roads and roadside human 
settlements to filter pollutants; 
Adopt national and regional strategic and regulatory measures to control air 
pollution; 
Prepare an air quality management strategy which should include policies, 
regulations, and enforcement programmes covering (i) vehicle emissions 
standards as well as inspection and maintenance requirements; (ii) retirement 
or retrofitting of high-consumption and high-polluting vehicles; (iii) fuel quality; 
(iv) management of traffic efficiency; and (v) investment in better mass 
transport, such as buses and trains (mass rapid transit systems); 
Improve local health-care facilities to help treat pollution-related ailments; 
Maintain close liaison among road engineers, environmental specialists and 
contractors; 
Consult affected people and encourage their participation in the implementation 
of mitigating measures. 
Prepare environmental specifications for contractors. 
Enforce existing regulations for air quality control. 

 
 
Figure 9.7 Recommended guidelines for mitigating air quality related adverse 

impacts caused by road development projects 
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9.5.4 Ecosystem-related ESIA guidelines  
 

Road development if undertaken without proper understanding of the relationships of 
various components of the natural biophysical environment can be accompanied by serious 
disruption to the ecosystem. Major environmental impacts caused by road development on 
the ecosystem include damage to terrestrial and aquatic habitats, habitat fragmentation or 
loss, deforestation, loss of biodiversity, disappearance of reproduction and food zones for 
fish, aquatic and migrating birds, corridor restrictions, ecological disequilibrium, 
contamination of biota transmission of diseases and increases in poaching and subsequent 
hunting (figure 9.1).  
 

Recommended guidelines for mitigating adverse impacts to the ecosystem caused 
by road development projects are given in figure 9.8. 
 
 
 

Follow recommended activities as shown in figure 9.4. 
Take the necessary steps to accomplish the following:  (i) inventory of biotic 
and abiotic resources; (ii) estimation of the productivity of the ecosystem 
components (terrestrial and aquatic); (iii) description of flora and fauna; 
(iv) listing of rare or vulnerable species of flora and fauna; (v) estimation of the 
ecological significance of flora, fauna, wildlife and water bodies and ecosystem 
variables which are likely to experience changes; and (vi) listing of physical, 
chemical and biological indicators to determine quantitatively ecosystem 
function and health. 
Identify sensitive areas of the ecosystem early in the planning stage so that 
alternate routes and designs could be considered. 
Wherever possible, locate road development works more than 500 metres 
away from sensitive areas to avoid severe impacts on flora and fauna. 
Minimize water crossings wherever possible. 
Leave buffer zones of undisturbed vegetation between roads and watercourses. 
Avoid groundwater recharge areas. 
Avoid construction of major roads through national parks or other protected 
areas. 
Take advantage of opportunities to twin new road corridors with previously 
established transport rights-of-way, such as railway lines. 
Modify the road cross-section to reduce the impacts on the ecosystem. 
Plant trees and vegetation in the road’s right-of-way and adjacent areas to 
support local flora and fauna. 
Maintain close liaison with road engineers, construction supervisors, 
bioengineers, contractor and environmental specialists. 
Take steps to provide animal crossings at convenient locations to assist the 
migration of animals; fencing or barriers along the roadsides to reduce the risk 
of collisions between animals and vehicles; and water crossings (culverted or 
bridge crossings) for both standing and running waters. 
Prepare environmental specifications for contractors 
Enforce existing ecosystem-related protection regulations 

 
 
Figure 9.8 Recommended guidelines for mitigating adverse impacts to ecosystem 

caused by road development projects 
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9.5.5. Landscape-related ESIA guidelines  
 

Any road development project can affect the surrounding landscape, which 
encompasses natural relief, vegetation, watercourses, structures, and other objects of 
aesthetic value. A road development project may destroy natural relief (caused by major cut 
and fill), change natural drainage patterns, destroy vegetation and trees, and also cause 
deforestation and desertification (figure 9.1). 
 

A well-designed road should fit in well with its surrounding landscape if its design 
reflects the principles of roadside landscape design. These principles can and should be 
applied whether or not the area being considered is one of special physical beauty. The 
roadside landscaping will serve to minimize not just the visual disturbance to the landscape 
but also the disturbance to the physical functioning of the natural and human ecosystems. In 
fact, if applied well, they can contribute to the enhancement of environmental benefits. To 
the extent that a road's design is successful in reflecting these principles, it should prove to 
be aesthetically more appealing. Recommended guidelines for mitigating the adverse 
impacts of road development projects on the landscape are shown in figure 9.9.  
 
 
 

Follow recommended activities as shown in figure 9.4. 
Follow the natural relief as closely as possible to avoid major cut and fill zones 
in road construction. 
Reroute if possible to avoid sensitive areas. 
Minimize the cutting of trees and removal of vegetal cover. 
Avoid recreational and sensitive areas while selecting an alignment. 
Avoid  areas of historical interest or areas blocking or cutting off a scenic 
view of the landscape. 
Design the roadside landscaping to fit in well with local vegetation (trees, 
shrubs and hedges). 
Maintain roadside vegetation, slopes, and protective structures properly 
because they greatly affect the visual appearance. 
Reduce roadside eyesores by avoiding the use of too many different types of 
noise barriers. 
Enforce regulations to control littering, billboards, and storefront advertising 
along roads, especially at the entrance to cities or towns, in order to prevent 
unsightly proliferation. 
Draw separate environmental specifications for contractors to carry out re-
vegetation and other works related to roadside landscape. 
Consult local people and arrange for their participation in mitigation works to 
protect and preserve the landscape. 
Maintain close liaison among road engineers, environmental specialists, 
landscape architects, and contractors. 
Enforce existing landscape protection related regulations. 

 
 
Figure 9.9 Recommended guidelines for mitigating adverse impacts to landscape 

caused by road development projects 
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9.5.6 Community activities-related ESIA guidelines  
 

The construction of a new road, or the widening and improvement of an existing 
road, can cause split communities, disintegration of social activities, disruption of traditional 
modes of transport, loss of roadside community business and degradation of the roadside 
environment (figure 9.1).  
 

Recommended guidelines for avoiding/minimizing/mitigating adverse impacts of road 
development projects community activities are given in figure 9.10. 
 
 
 

Follow recommended activities as shown in figure 9.4. 
Avoid disruptions to social and economic activities that make the community 
vibrant and economically sound. 
Follow a route far from any human settlement and sensitive area or ensure 
changes made to existing roads are minimal. 
Minimize the splitting of a community by taking into account local movements at 
the road design stage and by making provision for improved crossings or 
alternative access routes for community interactions. 
Provide signals, intersections, pedestrian underpasses, overpasses, service 
roads, and alternate arrangements for local traffic circulation. 
Minimize the loss of roadside business activities through collaboration between 
the road agency and local organizations responsible for community activities 
and welfare. 
Provide alternative arrangements where road improvements require the 
removal of some local activities from the right-of-way. 
Cover roadside drains or purchase additional roadside land for the continued 
operation of roadside stalls, customer parking or pick-up areas for informal 
public transport services. 
Mitigate the effects of bypassing local community business activities by 
providing service areas adjacent to the new routes and by encouraging local 
communities to make use of the new opportunities provided. 
Take proper steps to discourage the migration of businesses that are essential 
for the passing traveller since such movement can drain the existing roadside 
community activities. 
Design roads to encourage long-distance travellers to continue to use local 
businesses. 
Identify various community activities areas early in the road project, planning 
the choice of alternative routes, the planning of temporary traffic diversions, and 
the location of work-site camps. 
Draft environmental specifications for contractors, ensuring that work-site 
camps, construction works, and the lifestyles of construction workers do not 
have any negative impacts on the social, cultural and economic activities of 
nearby communities. 
Give due consideration to legislation on property rights, expropriation 
procedures, and compensation requirements along with public participation. 
Arrange public hearings and encourage public participation. 

 
 
Figure 9.10 Recommended guidelines for avoiding/minimizing/mitigating adverse 

impacts on community activities caused by road development projects 
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9.5.7 Displacement and resettlement-related ESIA guidelines 
 

Road development often requires the procurement of privately owned land.  This 
procurement or acquisition of private land causes the displacement of families and 
households, resulting in economic loss and social psychological disruption for the affected 
individuals and their families (figure 9.1). Naturally, the greater the number of people 
involved, the greater the disruption and loss. The actual valuation of these losses often 
proves to be a difficult task. The social and psychological impacts of displacement and 
associated costs are more complex and more devastating than anticipated. Social 
interactions among neighbourhoods can be disrupted and, in worst instances, can be 
destroyed completely by road projects.  Typically, road projects cut across communities and 
thereby displace them; run through many government jurisdictions displacing many 
properties such as post offices, police stations and utilities; and tend to displace a 
disproportionately large number of squatters who occupied government-owned land. 
 

Monetary compensation poses a number of concerns in resettlement programmes. 
Most notable are the following: valuation of assets, property markets, timing of payments 
and manner in which compensation is paid.  
 

Recommended guidelines for mitigating the adverse impacts of displacement and 
resettlement caused by road development projects are given in figure 9.11. 
 
 
 

Follow recommended activities stated in figure 9.4. 
Restore or replace any assets expropriated with adequate financial 
compensation.  
Wherever possible, restore or replace the assets at a minimum distance from 
the previous location to ensure the continuation of their economic activities 
under safe conditions for both customers and vendors. 
Incorporate the cost of resettlement into the road project’s budget. 
Prepare guidelines for displacement and resettlement of the affected people.  
Prepare a resettlement action plan. 
Prepare carefully the terms and conditions of the contents of the resettlement 
plan. 
Consult the affected people and encourage their participation for the success of 
the resettlement plan. 
Draw environmental specifications in such a way as to ensure that construction 
works and traffic management do not disrupt nearby ecosystems. 
Give due consideration to legislation related to local property rights, 
expropriation procedures, compensation and resettlement requirements, public 
participation and appeal processes. 
Maintain close liaison among the affected people, road agency, engineers, 
contractors and environmental specialists. 

 
 
Figure 9.11 Recommended guidelines for mitigating adverse impacts of 

displacement and resettlement caused by road development projects 
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9.5.8 Cultural heritage-related ESIA guidelines  
 

A road development project may have the following impacts on cultural heritage:  
damage of sites, structures and remains of archaeological, historical, religious and cultural 
value; damage to social value (spiritual, political, national or other cultural significance to a 
majority or minority group); degradation of the aesthetic value of cultural and religious 
institutions (mosques, temples and churches) and historical monuments (figure 9.1).  

 
Recommended guidelines for mitigating the adverse impacts caused by road 

development projects on cultural heritage are given in figure 9.12. 
 
 
 

Follow recommended activities stated in figure 9.4. 
Identify and prioritize cultural heritage sites prior to route surveying. 
Pinpoint highly sensitive cultural heritage areas and archaeological sites. 
Avoid sensitive cultural heritage areas. 
Wherever possible, avoid any road alignment that cuts through known cultural 
heritage sites. 
Consider possible realignment of the road if an important cultural heritage site 
is uncovered during road works. 
Raise the level of the road if it is preferable to leave a cultural heritage site 
buried beneath the road in some unusual cases. 
Prepare a mitigation plan, which should include rules for archaeological 
supervision in the construction phase. 
Use common mitigative measures such as excavation, erosion control, 
restoration of structural elements and rerouting the traffic. 
In exceptional cases, if it proves impossible for an alignment to avoid a cultural 
heritage site, undertake salvage excavation to relocate artefacts or ruins from a 
site as a last alternative. 
Prepare a site management plan to identify conservation actions required and, 
where necessary, provide guidance on other measures such as salvage or 
relocation. 
Establish monitoring and evaluation procedures. 
Incorporate specific clauses in contract documents to define the responsibilities 
of contractors and workers who discover new cultural heritage sites or artefacts, 
or who damage known sites. 
Initiate dialogue between the road authority and the ministry in charge of 
cultural heritage to avoid situations, which either damage the cultural sites or 
delay the road project. 
To make the mitigation plan effective, include proposals for strengthening the 
legal framework and the institutional capacities for the ongoing management of 
cultural heritage sites. 
Include the necessary environmental specifications in the contract document for 
contractors specifying the actions required and the persons responsible. 
Incorporate additional clauses in the contract document with respect to any 
extra works that may be required for the protection and preservation of cultural 
heritage sites. 
Consult the local public and encourage their participation in protecting and 
preserving cultural heritage sites. 

 
 
Figure 9.12 Recommended guidelines for mitigating adverse impacts caused by 

road development projects on cultural heritage 
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9.5.9 Noise disturbance-related ESIA guidelines  
 

Road development has the potential to degrade the quality of life if noise disturbance 
is not properly dealt with. In road development activities and transport operations, noise is 
generated from (a) construction machinery, (b) vehicles, (c) friction between vehicles and the 
road surface, and (d) driver behaviour. Noise associated with road development and 
transport operation activities degrades human welfare, sonically vibrates structures, and 
disturbs wildlife (figure 9.1).   
 

Assessment of the impact of potential road noise relies on an accurate evaluation of 
the baseline conditions, a thorough knowledge of the characteristics of the proposed road 
development and a good understanding of the composition of roadside dwellers (human 
beings and wildlife) and institutions and facilities (schools, hospitals, workplaces and 
recreational centres).  
 

Recommended guidelines for reducing/eliminating adverse impacts of noise caused 
by road development projects and traffic operation are given in figure 9.13. 
 
 
 

Follow recommended activities stated in figure 9.4. 
Avoid the noise problem by moving the road alignment or diverting traffic away 
from noise-sensitive areas using bypass roads and choosing an alignment, 
which minimizes steep and sharp corners, especially at sensitive locations. 
Provide barriers around noisy construction machinery and equipment to reduce 
construction noise. 
Maintain a smooth road surface without grooves and cracks in order to keep the 
noise level to a minimum. 
While designing a road, avoid steep grades and sharp corners to reduce noise 
resulting from acceleration, braking, gear changes and use of engine brakes by 
heavy trucks at critical locations. 
Erect noise barriers along both sides of the road especially at sensitive areas 
containing residential buildings, schools and hospitals. 
Incorporate noise protection measures in the road design, construction and 
operation stages. 
Include environmental specifications in contract documents for contractors and 
machine operators for noise reduction in construction, quarrying and hours of 
operation, material haulage routes, and permissible noise standards.   
Maintain close cooperation and coordination among road engineers, 
contractors, machine operators and environmental specialists. 
Enforce legislation and regulatory measures to reduce noise impacts. 
Consult the local public and encourage their participation in noise mitigating 
measures. 

 
 
Figure 9.13 Recommended guidelines for reducing/eliminating adverse impacts of 

noise caused by road development projects and traffic operation 
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9.5.10 Human health and safety-related ESIA guidelines  
 

Road development is often instrumental in the transmission of diseases; the 
contamination of local water supplies; air pollution, noise disturbance, road accidents caused 
by poor pavement and shoulder conditions; the creation of obstructions/unsafe conditions 
owing to the presence of roadside poles, ditches, trees, steep slopes and barriers; accidents 
caused by poor road signs, markings, intersection layouts and traffic control system; poor 
roadside access and improper parking; and unsafe conditions owing to poor or inadequate 
provisions for pedestrians, cyclists and other non-motorized road users (figure 9.1). Safety is 
an issue that must be addressed since road construction and operation-related accidents 
result in deaths, injuries, and damage to property which are major public health problems 
and a significant factor to the national economy. 
 

Within the spectrum of road safety, unguarded construction machines, ill-planned 
construction activities, and the carelessness of the machine-operators may lead to fatal 
accidents. Landslides and collapse of unstable cuts above or below a road can prove fatal to 
road users who happen to be in the wrong place at the wrong time. In addition, there are 
many features of a road itself and its surroundings, which influence the risk of a road 
accident or the severity of accidents when they do occur. Examples of these features include 
poor pavement and shoulder conditions; presence of roadside poles, trees, ditches, steep 
slopes, and barriers; poor road signs, markings, intersection layouts and control; inadequate 
or poor roadside access, parking, and bus stop arrangements; and poor provisions for 
pedestrians, cyclists and other non-motorized road users. 
 

In order to mitigate the various adverse impacts caused by road development 
projects and transport operations on human health and safety, practical guidelines are 
needed for the road sector ESIA process.   
 

Recommended guidelines for the protection of human health and for ensuring safety 
from the negative impacts caused by road development projects and transport operations 
are outlined in figure 9.14. 
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Follow recommended activities stated in figure 9.4. 
Carry out a comprehensive health awareness campaign to prevent major outbreaks 
of communicable diseases. 
Include preventive measures such as immunizing the vulnerable population, and 
educating people about diseases, how they are contracted, and how to avoid them 
by using treated water and keeping living areas cleaner. 
Spray water on incoming and outgoing construction equipment and vehicles. 
Screen and treat affected local population and migrant workers. 
Control the adverse impacts of localized air pollution on human health by choosing 
road alignments which avoid human settlements. 
Control dust by spraying water during construction and control vehicular emissions 
during construction and operation stages. 
Take necessary steps to plant dense stands of vegetation and trees along the road 
to filter dust and other pollutants. 
Prepare a construction site management plan, which should explicitly focus on the 
elimination of casual water through “good housekeeping” practices. 
Assign higher priority to any accident preventive measures. 
Assign higher ranking to the proper design of safety features to prevent accidents. 
Examine road design standards and safety equipment specifications to ensure that 
design details take account of safety concerns and that specific safety features are 
correctly designed and installed. 
Draft a proper traffic management plan including details of road signs, markings, 
intersection layouts, canalisation of flows, access restrictions, footpaths, bus stops, 
and provisions for non-motorized vehicles. 
Enforce the mandatory use of seat belts; compulsory driver training and testing; 
prohibition and punishment of driving while impaired by drugs or alcohol; traffic 
safety education for children; and testing and inspection of all vehicles according to 
national vehicle safety standards. 
Improve road safety features for non-motorized vehicles. 
Provide proper safety features for vulnerable road users -pedestrians, cyclists, 
animals, rickshaws etc. – since these could be major sources of traffic congestion 
and could lead to a higher number of accidents. 
Provide rest areas on heavily travelled roads to ensure the safety of all road users. 
Develop a road safety programme, which should be able to teach people proper 
traffic safety rules. 
Follow strictly environmental specifications to cover correct practices for the 
installation of safety features such as guardrails, culvert end-walls, and road signs, 
as well as traffic safety requirements for the construction sites during operation and 
maintenance. 
Enforce good housekeeping practices on work sites and in workers’ camps. 
Enforce laws, regulations, and policies related to construction equipment and 
vehicle safety. 
Coordinate safety programmes, policies, regulations, and priorities with other 
agencies in the framework of the comprehensive safety action plan. 
Make awareness campaigns about the threats of communicable and vector-borne 
diseases associated with road construction. 
Enforce legislation to control air pollution and water contamination caused by 
various road construction activities and vehicular emissions. 
Consult local people and encourage their participation to protect public health and 
to ensure safety. 
Maintain close cooperation and coordination among local residents, road agencies, 
engineers, safety officers, and contractors. 

 
 
Figure 9.14 Recommended guidelines for the protection of human health and for 

ensuring safety from negative impacts caused by road development 
projects and transport operations 
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