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A Study of Index Selection and Application Plan
for Environment Friendly Road Construction Plan
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Abstract : Considerable amount of resources on roads, basic infrastructure, to promote economic
development and distribution of goods is invested. Despite the necessity, its undesirable side effects
are various environmental problems In order to efficiently evaluate these problems more than
before, planning indictors for environment-friendly road constructions is proposed in this study.
First, we make an investigation into real-life cases where the extracted planning indicators were
applied. Second, it is suggested that an alternative assessment method efficaciously evaluate and / or
adopt extracted planning indictors on road construction projects. Finally, criteria to determine
environmental impacts with respect to planning indicators and apply them into real cases is
proposed. This study has its significance in upgrading past pro-environmental indictors for road
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construction, suggesting reasonable applications of planning indicators, and setting criteria to

determine environmental impacts based on planning indicators.

Keywords : Environment-friendliness, Planning Indicators, Road construction plan, Basic conception,
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Table 1. Main contents of administrative rule

Criteria Main Contents Note
Upper Plan | Connectivity of mid-term and long term road plan A,B,C
Basic Function setting for routes considering traffic capacity B
concept S;fefhiréd Decision making for project priorities considering traffic volume A
Utilization of existing roads in a form of one-way or bi-directional way B
Preservation of areas which have their ecological preservation value (first grade zone in c
ecological zoning map, wildlife preservation area, etc.)
Biodiversity | Preservation of major plant species (protected species, old-growth(old-aged) and giant c
trees)
Preservation of habitats and animal passages for protected species, etc. C
Installation of Bridges and tunnels in areas of massive cutting and banking B
Landform Preservation of landform-geology heritage with conservative values C
Preservation of unique figure of landform (wetland, shoreline, valley, etc.) of an area C
Rout.e Maximum preservation of surrounding landscape resources B
Selection Natural Preservation of zoning related to landscape C
Landscape
Prevention of damage on view and visual block due to high landfill C
) Preservation of water source protection area, water-pollutant buffering zone, etc. B,C
Aguatlc Routes for preventing road from flooding B
environment
Preservation of ground water as water resource C
o Detour as possible when it exceeds environment standard C
[71V1ng Minimization of the separation of living sphere due to high landfill B,C
Environment
Minimization of the inclusion of obstacles and good farmlands B,C

Annot.: A: Road Design Standard, B: Route Plan and Design Guideline for National Road, C: Guideline for Environment-friendly Road
Construction
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Table 2. Main contents of review opinions on strategic environmental assessment

Criteria Environment-friendly planning factors Frequency
Upper plan | Conformity with upper plan 2
) Securement of economic feasibility (B/C Validity) 1
c]jr?s;; " Scale and Utilization of existing roads 6
methods Appropriateness of the scale of road facility (the number of road way) 2
Appropriateness of predicting traffic demand 2
Preservation area related to environment (ecosystem protection area, etc.) 3
Preservation of good vegetation area (first grade zone in ecological zoning map, first 5
and second grade in vegetation preservation grade, etc.)
Preservation of major plant species (protected species, old-growth (old-aged) and giant 5
o trees, etc.)
Biodiversity - - ; ; : - -
Preservation of habitats and passages of major animal species (habitats of migratory 1
bird, protected animal species, etc)
Preservation of the areas in good ecological status (intertidal zone, tideland, river 1
estuary, etc.)
Linking ecological network 9
Preservation of areas where goodgeological heritages are distributed 1
Preservation of major mountain range (Bakdu Daegan, mountain ridge, etc.) 7
Route Landform - -
Selection Preservation of unique natural landform (dune, sand beach, coast, etc.) 5
Minimization of excessive cutting and banking 6
Preservation of natural park 1
Natural Preservation of good landform and landscape (landform landscape V grade zone, etc.) 1
landscape Preservation of natural landscape resource (dune, lake, wetland, etc.) 2
Avoidance of view obstruction and blocking occurred by high landfill 1
Aguatlc Preservation of water source protection zone and water pollutant buffering zone, etc. 5
environment
Avoidance of areas exceeding air quality standard 2
Living Avoidance of areas exceeding noise standard 5
environment | Minimization of separation of living sphere 1
Minimization of inclusion of good farmland 1
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Table 3. Evaluation Indicators of existing research reports

Evaluation items Main contents Frequency
Upperplan | Reflecting on surrounding cites’ plans and development plan 6
Basic concept Sls/?;fh?:id Applicability of existing routes and validity of newly established intervals 5
Preservation of zoning related to environment 4
Preservation of areas with good ecological status (first grade zone in ecological zoning 9
map, etc.)
Biodiversity | Preservation of protected species such as endangered species 5
Natural and ecological resource (wetland, tideland, etc.) 1
Preservation for passages and habitats for animals and plants 3
Major plant species (old-growth and giant trees, etc.) and conservation of vegetation 1
Preservation of landform such as Bakdu Dagan and ecological network 3
Preservation of landform which has academic-cultural-conservative value 5
Landform Preservation of landform resource (dune, sand beach, etc.) which has its conservative |
Determination value
and Selection Cutting height: over 20m, height of one-sided slope: over 30m 7
of Areas Preservation of areas with good landscape such as ecological landscape conservation 1
area
Li\ililtsg:;)e Good natural landscape area which is precious and has aboriginality 3
Areas where Important remains and cultural assets are distributed 1
Disharmony with surrounding landscape due to massive cutting and banking 3
Aquatic Existence of water supply source such as water source protection area, water pollutant 6
Environment | buffering zone
During operation whether it exceeds air quality standard 8
Living During operation whether it exceeds noise standard 8
Environment | Minimization of cutting off area 4
Minimization of inclusion of good farmland 3
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Table 4. Planning indicator for environment-friendly road

Evaluation Items Main Contents 1 2 3
Upper Plan | Connectivity with upper plan and surrounding development plan o o o
. Scale of road considering traffic demand o
Basic concept | Scale and Applicability of existi 3
icability of existing roads o o o
Method | ~PPICaOlty g
Appropriateness of design rate considering function of road o
Diverse zoning related to environment-ecology conservation including o o o
ecosystem conservation area
Area where its ecological value is high including first grade zone in o o o
ecological zoning map, etc.
Protected species (endangered wild animals, plants, migratory birds, etc.) o o o
Biodiversity | and habitats
Good vegetation area including first and second grade zones in vegetation 5 o
preservation grade, etc.
Natural resources which has high ecological value (Intertidal zone, dune, tide o
land, wetland, etc.)
Ecological network conservation o
Unique landform and geological heritage which have conservative value o o o
Major mountain range such as Backdu Daegan and mountain ridge o
Route Area where it forms ecological axis- green corridor o
Alignment Landform - - - -
Major passages of wild animals and plants (ridge, valley, etc.) o
Areas where excessive landform demage is concerned due to continual o o o
cutting
Zoning such as a natural park, landscape zone, etc. o o
Landscape resource which has conservative value (dune, sand beach, valley,
Natural otc) o
Environment :
Areas where severe landscape disharmony is concerned due to massive o 5 o
cutting and banking
Aquatic Diverse Preservation area related to aquatic environment such as water source o 5 o
Environment | protection area, water-pollutant buffering zone, etc
Air quality-noise standard of residential facilities and etc. o o o
Living - - ;
. Prevention of living sphere separation o o o
Environment
Minimization inclusion of good farmland o o o

annot.: 1: administrative rule, 2: review opinion, 3: research report
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Table 5. Mitigation of Environmental Deterioration Due to Change of Road Scale

Criteria Existing (4-lane) Change (2+1-lane)
Width 20.0m 13.5m
Earth-volume 4,060,000m? 2,436,200m?
Inclusion area 1,074,737m? 818,988m?
Forest destruction 215,370m? 107,966m?
: B : 13.50
1000 3500 3500 2000 3500 3500 1000 50 3.25 3.25 3.50 1.5
1,000 1,000 ]
Road Function

| | ] 0l50
8.8

Source : Strategic Environmental Assessment report on Jusnag-Hangiri National Highway Construction, 2013
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Figure 3. Tunnel plan for preventing mountain range
discontinuity

Source: Environmental Impact Assessment Report on Chojeong-
Miwon Road Construction, 2012
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Figure 4. Route plan for preservation of landscape natural
resource

Source: Strategic Environmental Assessment report on Kwandong-
byeolkog history experience trail, 2014
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Table 6. Environmental Impact Assessment Criteria of Planning Indicators

Criteria Attribute Contents
Universality Generally-universally existing
Resource value Authenticity Existing exclusively in certain areas
Rarity Rare nationally or internationally
Insignificant No need of reduction plans
Impact Strength Normal Possible to be relieved by reduction plans
Severe Only few effect by reduction plans
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Table 6. Environmental Impact Assessment Criteria of Planning Indicators

Criteria Attribute Contents
Temporal Short-term
Impact Period Regular Continuously occurred within a certain period
Long-term Continuously occurred during operation
Project area Within project area
Impact Range Adjacent area Expand to adjacent arca
Large-scale Expand locally-largely
Short-term Resilience Recovery in short-term
Resilience Long-term Resilience Recovery in long-term
Unrecoverable State of irreversible
Acceptable Acceptable without extra consultations
Regional Acceptability Adjustable Acceptable through consultations
Conflict formation Conflict formation with local residents

Source: Choi et al., Environment-friendly planning method development research(Il), 2016, Ministry of Envrionment, pp.94-95 partial

adjustment
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Figure 5. Trade-off route between preservation of biodiversity
and water source
Source: Advance Consultations report about Examination of

Environmental Impact on Entry Road to 5th Gumi
National Industrial Complex, 2011
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