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I INTRODUCTION

1. This summary environmental impact assessment (SEIA) reviews the environmental
issues relating to the Central Yunnan Roads Development Project (the Project), in Yunnan
Province in the People’s Republic of China (PRC). The SEIA was prepared in accordance with
the Environmental Assessment Guidelines® and the Environment Policy (2002)? of the Asian
Development Bank (ADB). The Project is classified category A in ADB environmental
classification criteria. The construction is anticipated to take 3.5 years to complete.

2. This SEIA is primarily based on: (i) the environmental impact assessment (EIA)® for the
Wuding—Kunming Expressway, which includes three interchange linking roads;* (ii) the
feasibility study report for the Wuding—Kunming Expressway® and its supplemental report;®
(iii) the initial environmental examination (IEE) of seven local roads; and (iv) the work’ of the
technical assistance consulting team under the project preparatory technical assistance (PPTA).

3. The EIA was conducted in accordance with relevant laws, regulations, and standards,
including, in particular: (i) PRC Technical Guidelines on Environmental Impact Assessment and
Environmental Protection Standards,? and (ii) Ministry of Communications (MOC) Standards for
Environmental Impact Assessment of Highway Construction Projects.’ The EIA was issued by
the MOC Highway Research Institute in March 2006; it was updated in October 2006,
incorporating the technical review comments from the Environmental Division of MOC and the
State Environmental Protection Administration (SEPA). The EIA was submitted to SEPA in
November 2006, and is anticipated to be approved by May 2007. The soil erosion prevention
plan (SEPP)* was completed by Chongqing Highway Research and Design Institute in
May 2006. The SEPP was reviewed in April 2006 by the Ministry of Water Resources. The final
SEPP was submitted to the Ministry of Water Resources in April 2006, and is anticipated to be
approved by May 2007.

4. An |[EE™ was carried out by the PPTA consultant for seven local roads under the Project.
The summary IEE (SIEE) is in Appendix 1.
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remains of a road from Ming Dynasty, (vi) two tomb sites from the Qing Dynasty, and (vii) a
stone bridge from the Qing Dynasty. Currently, these sites are not designated protection sites at
any level. The proposed alignment has been carefully selected to avoid crossing any known
cultural relics or scenic spots.

28. There are many tourism resources in the region of the Wuding—Kunming Expressway.
Kunming City has several national level scenery spots such as Dianchi Lake; Stone Forest;
Jiuxiang; Golden Temple; Yangzonghai; and the Expo '99 garden, where the international
horticultural exhibition took place. Fumin County has 26 scenery spots and Wuding has seven.

29. Mining Resources. The project area is abundant in mineral resources. The major
minerals include salt, limonite, and iron. However, the mineral exploration and processing
industries are still relatively undeveloped because of poor transportation and lack of investment.
Soils from the tunnels will not include any heavy metals because of the distance from the known
deposits to the alignment.

V. ALTERNATIVES

30. No Action Alternative. Kunming and Wuding are currently linked by a class Il national
highway (NH 108), which is in fair condition. However, it does not meet projections for increased
traffic volumes in the future, and safety is currently substandard. The alignment passes through
many townships and villages without access control, and many buildings are adjacent to the
roadway. It is common to find pedestrians, bicycles, carts, three-wheel vehicles, tractors, and
automobiles mixed together, crowding the road, and substantially slowing traffic. This seriously
affects local communities through congestion problems and accidents, so the no-action
alternative is unacceptable. In addition, the expressway is planned as part of the national trunk
expressway for the Western Region Development—Ilinking the northwest, southwest, and south
of the PRC, and serving as an important gateway to coastal areas—so the no-action alternative
is eliminated.

31. Alternative Transport Modes. An inland waterway is not feasible because there is no
large river flowing from north to south. There is a railway from Kunming to Sichuan Province,
passing through Lufeng and Yuanmou counties located to the west of the project counties.
However, there is no plan to construct a new railway from Wuding—Kunming, so this option was
not explored further. Since there is no airport at Wuding County, the air transportation option
was eliminated.

32. Existing Highway Improvement. Because of the terrain and future traffic volume, the
cost of improvements to NH 108 would be equivalent to the cost of constructing the new
expressway—the improved NH 108 should have at least four lanes in terrain similar to the
planned project expressway. In addition, the NH 108 passes through many townships and
villages, so plans to expand the highway capacity would cause significant impacts on these
communities, particularly for resettlement. Even if the alignment passed around the
communities, the Project would have to compensate for the loss of land, which is mainly good
farmland. Finally, during the operational period, increased traffic would pass through the
communities, causing serious noise and air pollution to local communities. Therefore, improving
the existing highway is a less desirable option than the recommended expressway construction
option.



33. Alternative Alighments. The alignment was selected considering: (i) geological risks,
(i) technical feasibility, (iii) environmental impacts, (iv) resettlement need, (v) farmland
conservation, and (vi) construction costs.

34. Route location was conducted into two steps. First, two major routes were compared in a
broad view. Then, in the selected route, a few options were studied in many smaller sections,
and the recommended alignment was selected. Both ends of the project expressway are fixed—
the starting point connects with Yongren—Wuding Expressway, under construction south of
central Wuding County; and the end point connects with the existing Taoyuan Expressway
(Second Ring Road) in Kunming City. Figure 1 shows the relationship between the expressways,
Kunming City, and county centers.

\& Figure 1: The Project Expressway Route Location
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NH = National Highway, K = kilometer.
Source: Yunnan Provincial Planning and Design Institute. 2006. Supplemental Feasibility Study Report for
Wuding—Kunming Expressway Project. Kunming.

35. Given the topographical situation, no major alignment deviation is possible from the
starting point to the north of Fumin County (Km28.5). In this section, the route along NH 108 is
significantly longer and more expensive than the recommended alignment because of a detour.
After Km28.5, there are two possible routes: (i) going through the western edge of Fumin county
center and the west side of Laoshi Mountain (west route), and (ii) going by a hillside about 4 km
east of Fumin county center (east route). There is a mountainous area between Fumin County
and Kunming City, from Km40 to Km60. The east route goes along the existing NH 108, and the
west route passes the area using a 4.5 km tunnel. The west route, in difficult terrain, was
studied as it provides direct access to Fumin county center. The east route requires a linking
road between the expressway and the county center. The routes were compared and the results
are in Table 8. The east route was recommended as it has less environmental impacts on
Fumin county center and the construction would be easy. The recommended alignment also
affects fewer people in terms of resettlement.



Table 8: Major Alternative Route Comparison

. Soil Water Quality . Air .L"?“.‘d Engineering
Alignment Erosion and Noise Quality Acquisition and Geological Conditions
Disturbance Resettlement

East route Less More sensitive Less Less Less and easy Easy

West route More Less sensitive More More More and difficult One 4,300 m tunnel and
complicated geology
condition

m = meter.
Source: Yunnan Provincial Planning and Design Institute. 2006. Supplemental Feasibility Study Report for Wuding—
Kunming Expressway Project. Kunming.

36. Detailed alignment studies were carried out in several sections in the selected corridor.
Among them, two sections—between Jigjia interchange (around Km20) and Zhebei interchange,
and around Wuguishan interchange (around Km60)—required serious studies.

37. For the first section, two major options were studied: (i) an alignment along NH 108
(NH option), and (ii) an alignment west of NH 108 with a longer tunnel (west option). The west
option was studied to avoid the large bridges due to terrain in the NH option. The result of the
comparison is in Table 9. The NH option was selected less farmland would be affected and
there would be fewer noise sensitive sites. Engineering difficulties are similar—the NH option is
in difficult terrain but it requires less earthworks because of bridges, while the west option
requires a longer tunnel.

Table 9: Alternative Comparison near Starting Point

. Water . N Engineering
Alignment So!l Quality and Noise A'r. Land Acquisition Geological
Erosion . Quality and Resettlement .

Disturbance Conditions

Along NH 108 Less Similar 1 sensitive 1 sensitive Less and easy to Two tunnels
option sites sites resettle (0.7 km)

West of NH 108 More Similar 4 sensitive 4 sensitive More and difficult One tunnel

option sites sites (0.8 km) for both

directions

km = kilometer, NH = national highway.
Source: Yunnan Provincial Planning and Design Institute. 2006. Supplemental Feasibility Study Report for Wuding—
Kunming Expressway Project. Kunming.

38. In the second major section, near the planned Northwest Kunming Expressway, there
are two major options: (i) an option with direct access to the planned expressway through
Zhebei interchange (interchange option), and (i) an option with access to the planned
expressway through a linking road (linking road option). The linking road option has no direct
access to the planned expressway because the alignment goes in a tunnel under the planned
expressway. For each option, a few sub-options were studied. The interchange option requires
more earthworks for the interchange, but the linking road option requires tunnel and bridges,
and the linking road passes by a village with resettlement requirements. As a result, the
interchange option was selected. The evaluation summary is in Table 10.
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Table 10: Alternative Comparison

Water Land Acquisition Engineering
Alignment Soil Erosion  Quality and Noise Air Quality q Geological
. and Resettlement By
Disturbance Conditions
Inte_rchange More because Sensitive 1 sensitive 1 sensitive site Easier Easier
option of interchange site
Linking road Less . 3 sensitive 3 sensitive - . Dificult
: Sensitive . . 2 difficult villages (a tunnel and
option measures sites sites

large bridges)

Source: Yunnan Provincial Planning and Design Institute. 2006. Supplemental Feasibility Study Report for Wuding—
Kunming Expressway Project. Kunming.

V. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES
A. Physical Environment
1. Topography, Geology, and Soils
a. Construction Period

39. General Construction Activities and Access Roads. According to the supplemental
feasibility study report for the Wuding—Kunming Expressway Project,*® construction of the
expressway will require 10.84 million m? of earthworks, excavation of 6.41 million m?, filling of
5.74 million m*, and spoil earthwork of 1.36 million m*®. About 5.05 million m® of soil will be
reused, or 78.71% of the total excavation; 0.69 million m* soil will be filled for road subgrades. It
is estimated that a total area of 473.60 hectares (ha) will be disturbed. The borrow pits and spoil
sites will be rehabilitated in accordance with the SEPP.**

40. Quarries, Borrow Pits, and Sand and Gravel Sites. There are many existing quarries
along the alignment, but the civil works contractors will seek local government approval for
development if a new quarry is required.

41. The SEPP indicated 3 borrow pits and 12 spoil sites. Most of them are located in the
shrubby area, and avoid the sections where paddy field, forest, and cultural relics exist. Two of
the spoil sites (at Km5+450 and Km55+500) are close to the water head and will require
stringent management. Borrow sites, spoil sites, and materials storage site rehabilitation will be
implemented; the rehabilitation works will be included in the civil works contracts. The
contractors will prepare detailed work programs indicating the sequence of construction activity,
topsoil storage areas, and borrow pit restoration measures. Rehabilitation will include surface
compaction and stabilization as well as planting grasses, which stabilize soil.

42. Specific sand and gravel extraction sites are yet to be identified, as most soil for
embankments will be supplied by the expressway cutting sites (para. 40), and sand and gravel
for concrete mixing plants will be procured from licensed quarries. The expressway construction
soil supply plan, with no external borrow sites, will be developed in the detailed design. If sand
and gravel from rivers are required under an unexpected situation, permits will be obtained from
the provincial river management office.

'3 Yunnan Provincial Planning and Design Institute. 2005. Feasibility Study Report for Wuding—Kunming Expressway
Project. Kunming.

14 Chongqging Highway Research and Design Institute. 2003. Soil Erosion Prevention Plan for Wuding—Kunming
Expressway Project. Chongging.



11

43. Materials Haulage for Construction. The soil transport will require the use of trucks.
Damage to access roads, elevated emission of dust, and noise associated with haulage are
expected. Access roads will be maintained to minimize disruption to residents and other road
users. A proper haulage operation plan will be developed, so that peak hours do not coincide
with school hours.

44, The establishment of temporary construction camps and storage yards will be handled to
minimize soil erosion and temporary land acquisition. Abandoned public properties will be used
if available.

45, Slope Protection during the Construction Period. Slope protection works will involve
a variety of standard bioengineering and structural measures to reduce erosion and landslides,
using the PRC'’s standards.™

46. Regular supervision and monitoring of erosion prevention measures during the
construction phase will be undertaken by the construction supervision consultants (CSCs),
YEPB, and Yunnan Provincial Water Resources Bureau.

b. Operation Period

47. During the operation of the project expressway, no significant impacts on soils are
expected other than those caused by neglected maintenance, incorrectly installed drainage and
other erosion prevention structures in erosion prone areas, and failure to maintain revegetation.
To prevent unexpected impacts, regular monitoring inspections will be undertaken to ensure
that drainage structures and revegetated areas are maintained, following the SEPP.

48. Maintenance of road slopes cuts and embankments—such as watering, fertilizing, pest
control, and replanting when needed—will be continued during operation of the expressway.
Such maintenance will be budgeted as part of periodic expressway maintenance programs.

49, The installed erosion prevention facility’s regular monitoring during the operation phase
will be undertaken by the county environmental monitoring stations and Water Resources
Bureau.

2. Air Quality and Vehicle Emissions
a. Construction Period

50. In general, the air quality along the alignment is good, except Km33-K41 and Km61-end
where flour factories, chemical factories, and fertilizer factories are located. Sources of air
pollution during construction are: (i) dust generated by vehicles and heavy machinery on
unpaved access roads and haul roads; (ii) dust emissions from aggregate preparation, concrete
mixing plants, and haulage activities; (iii) odor emissions from asphalt melting and mixing; and
(iv) exhaust emissions from vehicles, especially in the Kunming City section where traffic
congestion is likely during rush hours.

51. Construction roads™® will be watered to limit dust from construction activities. Particular
attention will be paid to village areas. The watering will be based on a daily schedule, taking

> MOcC. 1998. Highway Environment Protection Design Standards. Beijing.
'8 Construction road is a road temporarily used for the construction works.
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weather conditions into consideration, using water trucks. All powdered or granular materials
(e.g., lime), aggregates, and soil will be covered during haulage.

52. Aggregate preparation and storage areas and concrete mixing plants will be located
more than 300 m downwind of the nearest residential area, and asphalt plants will be located
more than 500 m downwind in such areas. Dust suppression equipment will be installed on the
concrete batching plants.

53. For construction vehicles and diesel equipment, proper maintenance and a ban on
unnecessary running engines will reduce vehicle emissions. No vehicle that emits visible black
smoke will be allowed to operate on site. Traffic police need to be hired to guide traffic at the
Kunming City section during rush hours.

54, Ambient air quality will be measured on a quarterly basis during the construction period,
at the sensitive sites where the baseline was measured during EIA preparation. Additional
monitoring will be undertaken when necessary (e.g., if complaints are made by the local
community). Monitoring will be undertaken by the Yunnan Environment Monitoring Station and
hired environment supervision consultants (ESCs). Fines will be imposed and remedial action
costs charged to the contractor if it defaults on its duty to implement the environmental
management plan (EMP).

b. Operation Period

55. The EIA predicts a future ambient air quality, estimated by a mathematical model.'’” The
major air pollutants, nitrogen dioxide, will meet national class Il standard 20 m from the
centerline of the expressway. Considering that the nitrogen dioxide background is quite low, and
that the PRC will enforce much stricter vehicle emission standards, no significant impacts on air
guality are expected during the operation period.

56. The Project includes 11 tunnels totaling 9 km. Each tunnel is less than 1,200 m, except
Madiging tunnel (3,030 m). Experience in similar tunnels indicates that the PRC’s air quality
standard will be exceeded only near the Madiging tunnel portals, where there are no residential
areas. Although no significant impact is anticipated, ventilation systems and dust traps will be
designed following PRC standards to prevent pollution inside the tunnels and near tunnel
portals.

57. There will be no boiler heating system in the service areas and toll stations because the
climate is warm.

58. Vehicle Emissions Control. The main air quality impacts during the operation period
will come from traffic on the expressway. The Government of the PRC has taken several steps
to control vehicle emissions—imposing regulations on the vehicle industry, requiring an annual
vehicle test, and drafting a vehicle inspection and maintenance program. These measures set
emissions and fuel efficiency targets and offer tax incentives for manufacturing more
“environmentally friendly” cars.

59. Yunnan Provincial Government has a vehicle emissions control program. All vehicles are
required to take emission tests as part of the annual vehicle safety inspection.

" MOC. 2006. Highway Construction Project Environmental Impacts Assessment Methods. Beijing.
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60. The Public Security Bureau has the power to stop vehicles randomly and enforce
emissions testing. There is a CNY200 fine is for a vehicle that fails to comply, and the vehicle
owner is required to repair the vehicle within a certain period.

61. The Project will have positive impacts on air pollution, as emissions with the project
expressway are expected to be lower than without the project expressway. This is due to better
traffic flows and shorter distance. Without the project expressway, the travel speed on NH 108 is
less than 40 km/hour because of congestion. With the project expressway, more than half of the
traffic will be diverted onto the expressway, and the congestion on NH 108 will be eliminated.
The travel distance from Kunming City to Wuding will be shortened by 22 km. As a result,
estimated emissions of carbon dioxide (CO;) emissions will be reduced by 44,000 t in the first
year of operation.®

3. Water Quality
a. Construction Period

62. During the construction period, impacts on water quality will be caused mainly by bridge
and tunnel construction, runoff from un-stabilized earthworks, vehicles and equipment
maintenance and cleaning, as well as activities associated with construction camps
(e.g., sewage and waste disposal). Some sections of the alignment run near rivers and
reservoirs, in particular, near the Shibei River reservoir at section Km4+400-Km6+200 and
Shalang River. These are designated drinking water sources, and no waste or wastewater
discharge is allowed. At near the starting point, Km5+800-Km5+950, a dam is planned to create
a new reservoir to replace the existing Shibei River reservoir. At section Km54+430-Km55+190,
a drainage system will be installed so as not to affect the potable water intake in Shalang River.

63. There is a possibility of groundwater contamination and surface water contamination
from slurries from bridge and culvert construction, particularly during drilling and grouting.
Surface water or groundwater may be contaminated by improper utilization or storage of
construction materials that are toxic or hazardous, such as chemicals or petroleum products.
Lime used in ground stabilization is known to be toxic to fish.

64. The sewage from work camps and the construction wastewater will affect the two water
sources. Improper operation of borrow and spoil pits will also impact on water quality.

65. Unless hydrological studies for design are adequate, there are possible impacts on
natural surface water flow, which could result in soil erosion as well as flooding. For a rice paddy,
irrigation is critical for amount of crop produced. Any water interruption that affects farming will
be avoided.

66. The project design was carried out in consultation with county water resources and
agriculture bureaus, and considering the river system in the area. The construction will improve
some of the current drainage structures. Temporary irrigation and drainage channels will
function prior to road construction or the irrigation season starts. The implementation plan will
be based on consultation with relevant stakeholders.

'8 Yunnan Provincial Planning and Design Institute. 2005. Feasibility Study Report for Wuding—Kunming Expressway
Project. Kunming.
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67. With regard to groundwater and surface water protection, measures will include the
following: (i) slurries from bridge and culvert construction will be stored in tanks, and will be
dried before being disposed of at designated sites; and (ii) toxic and hazardous material will be
managed in accordance with relevant regulations.

68. Bridge Construction. The Project includes 85 bridges, including 2 extra-large bridges
and 45 large bridges—crossing Caiyuan River at Km0+900, Puxi River at Km9+500, Longna
River at Km22+350 and Km23+800, Tanglangchuan River at Km28+800 and Km32+350,
Daying River at Km42+800 and Km45+700, Shanglang River at Km48+600, and Xinyunliang
River at Km63+350. Of these bridges crossing rivers, only the bridge at Km63+350 is extra-
large with a length of 4,905 m and a span of 163 m. It crosses Xinyunliang River, which needs
specific measures for water quality. Most of the cast-in-place and precast piers for supporting
bridge decks will go on dry land (terrace or flood plain), but some will be installed in the
watercourses; this may impact on water quality. During boring, cofferdams will be installed to
prevent silt from mixing with river water. The cofferdams will need to be 0.5-0.7 m higher than
the normal highest water level. When a large amount of boring slag is produced, it will be hauled
to spoil designated disposal areas, which will have retaining walls and vegetation cover.
Measures will be taken to ensure that short temporary water deviation for bridge construction is
properly designed and constructed to avoid future bank erosion.

69. Surface drainage at major bridge construction sites will be intercepted and directed into
temporary settling ponds. A geo-textile filter will be provided at pond outlets to intercept
suspended sand and silt.

70. At section Km54+430-Km55+190, a higher and intensified guardrail will be set up to
prevent vehicles turning over into the Shalang River. The drainage system will be carefully
designed to protect drinking water intake from the bridge surface runoff.

71. The water quality of five rivers and two reservoirs, where baseline measurements were
made during the EIA preparation, will be monitored by Yunnan Environmental Monitoring
Station (YEMS). Additional monitoring will also be undertaken when necessary (e.g., if
complaints are made by the local community).

72. There are 11 tunnels along the alignment, and tunnel construction will produce
wastewater of maximum 300 m*® per day for each tunnel. Suspended solids are the main
pollutant of tunneling wastewater, with a concentration ranging from 800 to 10,000 milligrams
per liter. Wastewater from tunneling will be collected in sediment tanks, retention ponds, and
filter tanks to remove silts and then be reused for tunneling operations. At tunnel portals, a
suspended solids removal system will be installed that includes one sediment tank, one
retention tank, and one small filter tank. The capacity of sediment and retention ponds will be
from 150 m® to 250 m®, depending on the size of tunnel.

73. Impact on the Groundwater Flow and Supply. The preliminary design and detailed
design will select an alignment that avoids impacts on groundwater used for drinking and
irrigation water. According to the feasibility study report, the geological conditions of the tunnels
are good, and extraction of groundwater is unlikely. Moreover, the rivers near the portals of the
tunnels are not used for drinking water, and there is no residential area near the portals.
Although the possibility is small, prevention measures will be taken. If tunnel construction
extracts an unexpected amount of groundwater, the contractor will take measures such as
grouting to prevent an abnormal level of groundwater extraction. If impacts for groundwater are
suspected, adequate action will be taken by the contractor or the Implementing Agency (l1A).
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74. Soil Erosion. The SEPP has been prepared (para. 3). It estimates that the Project
impacts on 473 ha of virgin land and green area. Without soil erosion protection measures, it is
estimated that soil loss would be up to 148,168 t, which is 130,146 t more than would occur in
the area without construction activities.

75. The SEPP includes targets for soil erosion control, mitigation measures, implementation,
supervision, and reporting. It proposes a three-pronged approach to reducing soil erosion that
includes soil stabilization, run-on control, and sediment control measures.

76. Soil stabilization is designed to prevent soil particles from detaching and becoming
transported in storm water runoff. Soil stabilization measures in the SEPP include: (i) preserving
existing vegetation where no construction activity is planned, or temporarily preserving
vegetation where activity is planned for a later date; (ii) applying temporary soil stabilization,
such as covering subgrade slopes with plastic film, geo-textiles, or similar materials if
permanent protection works fail to be installed before the rainy season; (iii) if necessary,
applying erosion control blankets and checking dams to control erosion in concentrated flow
paths; and (iv) applying permanent soil stabilization measures, such as vegetation, revegetation,
and concrete pavement, upon completion of construction or when closing borrow sites, disposal
sites, and temporary access roads.

77. Run-on control measures divert storm water flows around disturbed soil areas or convey
flows through disturbed areas in a non-erosive manner. Run-on control measures in the SEPP
include: (i) earthen dikes, (ii) surface and slope drains, (iii) lined ditches, (iv) interception ditches,
(v) retaining walls to prevent excess earth from entering existing drainage systems, (vi) diverting
runoff from road surfaces and slopes, and (vii) preventing runoff from entering the borrow sites.

78. Sediment control measures are used to reduce the inflow of further sediment to the
storm drain system, or to receive water to prevent water pollution. Sediment control measures in
the SEPP include de-silting basins or sediment tanks at construction sites where runoff can
enter drainage systems or receiving water bodies.

79. Waste Management. Construction waste typically includes surplus rock, sand and
gravel, lime, asphalt, cement, steel products, wood and prefabricated components in addition to
liquid wastes, such as petroleum products, other chemicals, and sewage.

80. A waste management plan will be prepared and implemented by the contractors. A
hazard and emergency action plan—to deal with incidents such as accidents involving injuries,
fires, and spills of chemicals or other materials—will also be prepared and implemented by the
contractors.

81. Construction workers and work camps will be provided with safe drinking and cooking
water, and waste disposal facilities. To protect sensitive water bodies, especially the two water
heads stated above (para. 62), camps will not be set up within 100 m of Shibei River Resevoir
and Shalang River, and effluent from septic tanks will not be directly discharged into the rivers
following the standards.™ Effluent from septic tanks should be used for agricultural irrigation or
watering plants. Latrines that do not use water for flushing will be installed to collect human
wastes, which will be dried naturally or composted to be used as fertilizers.

19 SEPA. 1996. Integrated Waste Water Discharge Standard of PRC. Beijing.
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82. The contractors will ensure that solid waste generated by work camps will be properly
stored and disposed of. Recycling and reuse of materials will be encouraged to minimize waste.
The contractors will provide appropriate waste storage containers, which will be emptied
regularly. The contractors will sign agreements with local villages for waste disposal through
village facilities. These arrangements will be made before construction starts.

83. All waste will be stored away from water bodies, including rivers and ponds. Toxic,
hazardous, and harmful construction materials—such as caustic and acidic substances, oil and
waste oil, diesel, and bitumen—will be stored in paved, bounded areas to reduce the impacts of
accidental spills. Monitoring will be carried out to observe whether hazardous materials,
including petroleum products, are being transported, handled, and stored properly.

84. Any use of lime, cement, and petroleum products close to watercourses will be carefully
regulated to minimize adverse impacts on fish.

b. Operation Period

85. During the operation period, impacts will be limited to storm water runoff from paved
road surfaces into watercourses, failed erosion protection works, effluent leakage from solid and
liquid waste treatment facilities provided for toll stations and service centers, and accidental
spills, if any. Under normal circumstances, with good management procedures, there will be
little impact on water quality.

86. Hazardous Goods. Explosions, spillage of materials, or fire caused by traffic accidents
could contaminate the environment and damage the road. PRC regulations control the transport
of hazardous goods by motor vehicles. All vehicles carrying dangerous goods will be inspected
at the toll station to ensure that the carrier is a certified operator of “dangerous goods transport”
and that proper consignment documentation is on board. The accident rate for hazardous and
toxic goods carriers is much lower than for other goods carriers, since drivers tend to be better
trained and more cautious.

87. Effective mitigation of hazardous materials spills during the operational period will be
prepared for emergencies of any type or spill magnitude at any time. According to PRC
regulations on drinking water protection, no hazardous transportation vehicle is allowed to pass
through the water head protection area. Therefore, vehicles transporting hazardous materials
will be prohibited to enter the section between Fumin interchange and Wuguishan interchange.

88. Even with a low probability of a spill, the EIA prepared a spill contingency plan for
cleaning up hazardous and toxic materials, covering: (i) organizations, including transport
departments, Kunming government, and Wuha district government department; (ii) what actions
are needed to deal with a spill, and (iii) who will implement these actions. The plan was
accepted by experts and officials during the SEPA technical review meeting. It will be finalized
before operation and further reviewed by YEPB and traffic authorities, and approved by YPCD.
It will be kept at all toll stations and provide information on: (i) the acting authority and
responsible persons; (ii) required actions and sequence of actions; (iii) materials and equipment
required, storage location, and how to use them; and (iv) reporting responsibility. Firefighting
and spill control equipment and necessary medicament will be stored at strategic locations
along the expressway. Training will be given to maintenance and operations personnel in
implementation of the plan; and management, supervisory, and administrative personnel must
be trained in their emergency roles.
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4, Noise
a. Construction Period

89. A significant increase in noise levels is expected temporarily during the construction
period. The primary sources of noise are various construction activities with heavy machinery
operation such as excavators, bulldozers, graders, stabilizers, concrete mixing plants, drills,
stone crushing and screening plants, and rollers. While noise levels may be high, they will be
temporary and localized. Noise intensity from these activiies may be 80-100 decibels
(measured in audible noise bands) (dB[A]) at the source. Sustained noise levels during
construction are expected to exceed 70 dB(A) at a distance of 130 m from the source during
daytime and 480 m at night.

90. Reduction of noise levels and potential adverse effects will be achieved with proper
equipment maintenance and a restriction on contractors from operating during the night (22:00—
06:00 hours). Other measures that will be implemented include siting rock crushing, concrete,
asphalt hot-mix plans, and materials storage yards at least 2 km from sensitive sites such as
residential areas and schools. Sound suppression methods will be applied where piling
equipment will be operating within 150 m of residential areas and schools.

91. Large volumes of borrow materials will be transported to the construction sites. As a
result, haul roads passing through or near villages will experience frequent noise in the 70—
80 dB(A) range.

92. To reduce nighttime noise, work hours within 1 km of any residential area will be
restricted to 06:00-22:00 hours, and movement of heavy vehicles along urban and village roads
will be restricted during the night. If nighttime transportation is necessary, vehicle speeds will be
restricted to less than 30 km/hour and no honking of horns will be allowed.

93. Noise levels at the seven sensitive sites will be monitored by YEMS during the
construction period. Additional monitoring will be undertaken when necessary, e.g., if complaints
are made by the local community. If noise standards are exceeded, equipment and construction
conditions will be checked under the supervision of the chief construction engineer, and
measures will be put in place immediately to solve the problem. Fines and payment of costs by
contractors for mitigation done by others will be the final option.

94. Blasting will be carried out only with the permission of the construction chief engineer,
using a preestablished schedule which will be made known to everyone within 200-500 m of the
blasting site in all directions, depending on the total amount of charging used. Blasting mats will
be used to reduce flying debris and assist in suppressing noise levels.

95. A unit for dealing with complaints from nearby residents will be set up to facilitate
communication with residents and to solve any conflicts between the construction unit and
nearby residents.

96. Other specific mitigation measures are as follows:
0] If an alternative route avoiding settlements is available, such a route will be used.
(i) If noisy civil works are carried out near a sensitive site, temporary noise barriers
will be installed to meet noise standards.
(iii) To reduce noise at night, the operation of machines generating high levels of
noise, such as pilling, will be restricted to 06:00-22:00 hours according to PRC
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regulations.?® The operation of heavy vehicles along urban and village roads will
also be restricted to 06:00-22:00 hours.

(iv) Construction sites near sensitive areas will be monitored both scheduled and
random monitoring by contracted CSCs. If noise standards are exceeded,
equipment and construction conditions will be checked and mitigation measures
will be implemented to rectify the situation. Temporary noise barriers will be
installed if applicable.

b. Operation Period

97. During the operating phase, noise will be generated by passing vehicles. In open areas,
traffic noise will be dispersed as distance increased, and will only have a minor impact. Traffic
noise modeling for impacts at 37 noise sensitive sites was undertaken, using traffic volumes
indicated in the feasibility study report. These results show that daytime and/or nighttime noise
levels will exceed PRC standards by 0.1-14.4 dB(A) at 32 of 37 sensitive receptor locations in
the initial period of operation, 0.7-14.5 dB(A) at 34 receptor locations in the medium term, and
1.5-14.5 dB(A) at 36 receptor locations in the long term.

98. Monitoring during operations will be carried out for the operational stage at Da’aozi of
Pingtian village, Enlu village, Dashitoufang, Yangliuhe, Leng, Jiejiaying, Caoxishao, Tian,
Dasanlong, and Kuinan villages. Double glazed windows should be installed for Dacun,
Zhang'er, Maitianjing, Xiaozhebei, Zhaofangying, Beiying, Zhanshang, Hedong, Longdong,
Daba, Xinggong, Damailong, Xiaomailong, Xiaojiaying, Shaguo, Dongchang, Sancun, Ercun,
Duyangtian, Liujiaying villages, Mailong primary school, Yunnan Tourist English Training
College, and Hedong Primary School. If noise standards are exceeded, mitigation measures
such as noise barrier installation will be carried out.

99. In the long term, Tianxin and Xiaosanlong sites will only very slightly exceed the PRC
noise standards (by less than 3 dB[A]). Therefore, noise monitoring will be mandated to
determine whether mitigation measures will be required. Monitoring will be conducted once a
year for 1 day on each occasion. Mitigation measures will be implemented if infringements of
PRC standards are observed.

100. In future, the planning department should prohibit new construction of hospitals, schools,
and other buildings that require tranquility in the following areas: (i) at Km0—-Km60, within 300 m
of the expressway center line along the embankment sections and within 140 m along cutting
sections; (i) at Km60—-Km65, within 65 m of the expressway center line along the embankment
sections and within 38 m along the cutting sections; (iii) along Zhebei interchange linking road,
within 65 m of the road center line along the embankment sections and within 55 m along the
cutting sections.

5. Ecological Environment
a. Flora
101. No protected species have been found in the area of the expressway alignment. In the

low terrain of this area, there is little natural vegetation because of human activities. Most areas
are cultivated land with crops and orchards such as rice, wheat, bean, potatoes, tobacco, oil-

2 SEPA. 1990. Noise Limits for Construction Site (GB12524-90). Beijing; and SEPA. 1993. Standard of
Environmental Noise (GB3096-93). Beijing.
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bearing crops, vegetables, grape, oil flax, chestnut, waxberry, and fast growing bamboo. The
land required for constructing the highway will result in the permanent loss of approximately
413.0 ha, of which 181.2 ha is paddy field, 135.1 ha dry farm land, and 14.7 ha orchard.
Together, these account for about 80% of total occupied land (Table 11).

Table 11: Permanent Loss of Land (ha)

Type Permanent Loss Composition Surveyed Permanent Loss Rate
(%) Area (%)

Rice Patty 181.18 43.87 617.50 29.34

Dry Farmland 135.06 32.70 1,381.00 9.78

Limestone Wasteland 59.52 14.41 474.36 12.55

Coniferous Forest 18.10 4.38 132.41 13.67

Deciduous Forest 4.42 1.07 50.82 8.70

Orchard 14.70 3.56 21.19 69.37

Total 412.98 100.00 2,677.28
ha = hectare.

Source: Highway Research Institute of the Ministry of Communications. 2006. Environmental Impact Assessment
Report for Wuding—Kunming Expressway Project, Beijing.

102. In compliance with PRC forestry law, Wuding—Kunming Expressway Co. Ltd. (WKEC)
will be responsible for compensatory planting of an equivalent or larger area of affected forest
trees. This will be done through greening contractors under the supervision of Yunnan
Provincial Forestry Department. The revegetation will comprise a selection of species that is
suitable for this area and have the most appropriate attributes to survive and serve their
designated functions.

103. Activities associated with constructing the expressway will also destroy the vegetation at
construction sites, especially in disposal and borrow sites. All disposal sites and borrow sites will
be restored, where possible, to productive agricultural land or grass and woodland.

104. New plantings must be maintained during the operation period of the expressway. This
will be done through regular watering, protection from grazing animals, and disease control.
Trees outside the right-of-way but within the corridor of impact—including those replanted in
erosion-prone areas—will need to be tended for at least 3 years, until they are mature enough
to withstand seasonal climatic conditions.

b. Fauna

105. There are 129 types of vertebrate animals recorded in the region, including nine national
class Il protected species: Catopuma temminckii, Viverricula indica, Falco tinnunculus, Milvus
migrans, Accipiter nisus, Buteo buteo, Strix leptogrammica, Glaucidium cuculoides, and
Bubo bubo. Among the nine protected species, the first two are reptiles that lived in the big
forest area and are not found in the environmental assessment scope; the others are birds.
The Project mainly passes through agricultural land and lower mountain areas. It is unlikely
for the birds to nest in these areas because of human activities. These birds look for food at
the agricultural land and roadside areas along the expressway alignment. However, the road
construction will be limited to a relatively small area compared with the areas in which birds
look for food. Therefore, the impact on birds will be slight.

106. Although there are no protected animals in the environmental impact area, the
expressway may limit the habitat area and movement of other small wild animals along the
alignment, and increase the death rate when slow moving animals attempt to cross the road. In
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mountainous areas, the expressway includes 11 tunnels (totaling more than 9 km), 86 bridges
(with a combined length of more than 22 km), and 82 culverts, which will be constructed in the
rugged terrain where animals live. These structures will allow freedom to cross the expressway,
for the wild animals.

B. Land Resources, Land Use, and Crops

107. Allland in the PRC is the property of the state, and land use is controlled by local village
communities. Loss of use of permanently occupied agricultural land will be compensated for in
accordance with procedures outlined in the resettlement plan (RP). Temporarily occupied
agricultural land will be rehabilitated, e.g., topsoil applied, and returned to agricultural use
following completion of use at that particular site. Permanent loss of forestland will be
compensated by planting trees elsewhere.

108. Prime Farmland. Prime farmland is defined as a type of farmland required to be
preserved permanently or in a given period, specified in a prime farmland protection plan. The
Project will acquire 331 ha of cultivated land, 223 ha of which is prime farmland. This amounts
to about 1.75% of the total 12,801 ha of prime farmland in the affected towns and villages.
Therefore, the impacts on prime farmland are considered to be minor. However, under PRC
regulations, the acquisition of more than 33.3 ha of prime farmland requires the permission of
the state council. PRC regulations also include the “net loss of prime farmland principle,” which
means that the project developer should reclaim the same amount of prime farmland as that
permanently occupied by the Project to compensate that loss of land. Yunnan Provincial Land
and Resource Bureau is responsible for the prime farmland management. During the feasibility
study stage, YPCD and WKEC revised the alignment to reduce land taken, cutting by 48 ha of
paddy land and by 16 ha of dry land. Under PRC regulations, YPCD and WKEC as |IAs—along
with provincial, municipal, and county bureaus of land and resources—will modify the current
land use plan and designate the land for reclamation in order to mitigate the impacts on prime
farmland. The land acquisition permit from the state council will be obtained before construction.

C. Mineral Resources

109. Materials required by construction works include stone, gravel, sand, cement, steel, and
oil. Stone, gravel, and sand will be acquired from licensed borrow pits and existing quarries
along the alignment, mainly in Zhebei township, Fumin county, and Shalang township. Asphalt,
cement, steel, wood, and others will be acquired from Kunming City.

D. Social and Economic Development
1. Introduction

110. The Project will temporarily divert some of the local male labor force from farming
activities to higher paying construction jobs. Given the 3-year duration of the Project, absences
from farming of even 1 year will put great stress on female partners, since women will have to
maintain households without men’s help. The benefits of higher family incomes may be
outweighed by the community disruption and strain on local infrastructure. Provision of work
rotations, so that farmers can take time off to maintain their crops while keeping their jobs, will
be discussed with contractors and implemented on a pilot basis on two contracts for the first
two construction years.
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111. The expressway, together with the local roads under the Project, will expand the road
network in the rural villages. It is expected that the Project will provide poverty reduction for local
people in the project area, which, in turn, will narrow the gap between the eastern and western
areas of the PRC. More specifically, the Project will: (i) help rural agricultural produce to reach
markets, (ii) allow farmers to upgrade farming practices, (iii) stimulate cash-crop farming,
(iv) promote the tourism industry, and (v) broaden access to off-farm employment opportunities.

112. Some social impacts result from separation from neighbors and families, and disruption
in patterns of social interaction. Therefore, local governments will be consulted to determine the
exact places and number of overpasses and underpasses, so that, in the detailed design, these
facilities will be designed to cope with people’s needs. Some temporary disruption will occur to
schools and other community facilities near the proposed alignment during construction, which
will be solved by temporary passages for affected persons. When the project road is opened,
some institutions may experience continuing impacts because of noise disturbance and impact
from air pollution.

113. The construction work force will be housed temporarily at various sites. The presence of
large numbers of workers from outside the local villages is expected to have both positive and
negative impacts on the communities. There will be benefits to local residents as they provide
food, goods, and services to construction workers; and construction contractors make incidental
purchases in the local economies. The civil works will create an estimated 393,134 person-
months of construction labor. It is anticipated that thousands of jobs in laborer classifications will
be created annually during the construction period. It is anticipated that villagers will be provided
job opportunities in this labor category, and approximately 32,761 households will benefit from
the Project. Each laborer will be paid about CNY450 per month, so their living standard will be
improved (refer to para. 25 for current income). Negative impacts could occur in terms of petty
crime and transmission of diseases such as HIV/AIDS and sexually transmitted illness. In
addition to environmental awareness and site safety training for all members of the construction
team, including management and administrative staff, workers and local communities will be
given health and hygiene education.

114. During construction, there will be temporary traffic diversions in the existing road network,
and access to roadside areas will sometimes be blocked. Safe alternative access to village
facilities and fields will be provided at all times. In linking roads, to minimize the impact on the
communities by relatively fast moving traffic during the operation phase, warning signs and
speed bumps will be provided in advance of market areas, and schools.

2. Resettlement

115. Land acquisition and resettlement will be the largest and most significant impact caused
by the Project. YPCD will continue to make all efforts to minimize the land acquisition, and
reduce resettlement impacts as much as possible by (i) acquiring the absolute minimum
farmland, (ii) demolishing as few houses as possible, and (iii) bypassing major villages and
townships. The route has been aligned to keep away from densely populated residential areas.

116. YPCD prepared a draft RP in June 2006. The objective of the plan is to ensure that
people unavoidably affected by the Project will achieve equal or better livelihoods in line with the
PRC Land Administration Law, 1998, and ADB’s Involuntary Resettlement Policy (1995). An RP
includes a detailed description of land acquisition needs, resettlement procedure policies,
compensation (including relocation and income restoration program), institutional requirements,
consultation, grievance procedures, and requirements for monitoring and evaluation.
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117. The expressway will affect 21 villages and 8 townships in Wuding County of Chuxiong
Prefecture and Fumin County and Wuhua District of Kunming City. The field survey indicated
that the project expressway and connector roads will require 5996 mu of land to be
permanently acquired, of which 32.84% is paddy, 26.77% dry land, 2.25% vegetable plot,
3.05% orchard, 8.45% forestland, 20.91% shrubbery land, 2.16% barren, and 3.57% house
plots. There are 183,445 square meters (m?) of buildings to be demolished, most of which are
storehouse, factory fields, workshops, shops. Based on the PRC standard for impact
assessment, the equivalent of 1,524 persons would lose all their land and agricultural
livelihoods. However, since the expressway will actually cross many parcels of scattered
farmland, it is estimated that the average loss of land per household would be 20%, which
means that there would be about 7,600 partially affected persons. The Project will also
temporarily occupy 27 ha during construction activities. Three hundred thirty households with
1,319 persons will be relocated. The number of affected enterprises and workers has not yet
been calculated, pending review of the proposed alignment by Wuhua district government.
About 18% of the affected people are ethnic minorities and about 11% are poor or vulnerable.

118. All land acquisition and resettlement will be carried out following the requirements of the
RP. People losing the use of land and assets, either permanently or temporarily, will be
compensated. The resettlement budget estimate of CNY337.6 million is currently included in the
cost estimates for the Project. YPCD will fund the resettlement costs according to the standards
and procedures in the RP. A land acquisition and resettlement coordination agency will be
established in each of the affected counties.

119. Compensation will be paid for housing, and new housing will be made available before
demolishing the housing. A resettlement information booklet, together with provincial
compensation rates, will be made available to project affected persons through local
government offices. The booklet will contain information on resettlement impacts, the RP,
compensation rates and policies, organizational arrangements, consultation and participation,
and grievance procedures. YPCD will be responsible for monitoring the resettlement process
internally and for submitting reports to ADB according to the monitoring and evaluation
requirements of the RP. YPCD will engage a local institute to monitor the resettlement process
independently.

3. Economic Conditions and Quality of Life

120. The Project will inevitably have both positive and negative impacts on different sectors of
the local communities. Providing the commitments made in the EIA and RP are fully
implemented—in terms of compensation, relocation of affected people, reconstruction of
demolished properties in the local area, rehabilitation of degraded areas, and provision of
replacement agricultural land or reestablishment of livelihood—the directly affected households
will be better off as a result of project implementation.

121. Overall housing quality will be improved as older houses are demolished and replaced
by new houses built to higher standards. In general, households whose houses are demolished
will be able to relocate to new houses within their own villages. Resettled persons will be given
cash payments to aid in resettlement. More diversified employment opportunities are expected
to result from project implementation. It is anticipated that some people affected by land
acquisition and/or resettlement will acquire improved skill levels from training in improved
agricultural techniques, household management, and vehicle driving.
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122. The regional economy is expected to improve because of improved transport access
and increased efficiency, with benefits accruing to the local population. The anticipated
economic impacts from the Project are increases in: (i) the profitability of cash crops (such as
fruit and vegetables) because of increased marketing opportunities and improved efficiency of
distribution; (ii) crop and livestock production, because of improved inputs of supply and
technical services; (iii) nonfarm incomes, because of improved information services and
traveling convenience; and (iv) land prices along the roadside.

123. Access will be improved for consumer goods health care and other social services.
Response times for emergency services for medical emergencies and fighting forest fires will be
improved. The income levels of local residents will rise as a result of improved transport
efficiency and reduced vehicle operation costs. The improved transport situation will also induce
new bus routes.

E. Cultural, Historical, and Tourism Sites

124. The Cultural Relic Survey Report?! identified seven historic protection sites along the
expressway alignment: (i) Testaceous fossil of the late Paleozoic period, (ii) a Bronze Age tomb,
(iii) a Yuan Dynasty tomb, (iv) remains of road from the Yuan Dynasty, (v) remains of road from
the Ming Dynasty, (vi) two tomb sites from the Qing Dynasty, and (vii) a stone bridge from the
Qing Dynasty. None of them are designated cultural relic protection units at any level. The
report indicated that no further survey is needed before road construction. The proposed
alignment in the above sections will be approved by Yunnan Cultural Relic Management Bureau.
No borrow and quarry sites, explosion activity, storage of toxic materials, or construction access
roads will be permitted in the area near these sections. Strong vibration construction activity will
also be avoided.

125. Attention will be given to archaeological relics during construction. Site clearance,
excavations, and other earthworks may lead to the discovery of unknown archaeological
artifacts. Cultural relic experts will be recruited by YPCD to supervise the site clearance and
excavation. If any historical or cultural artifacts are found, work will be stopped immediately until
authorities have a chance to evaluate the significance and nature of such findings.

126. Itis anticipated that improvement of the roads will increase the number of visitors to local
cultural, historical, and tourism sites. It is recommended that at least basic facilities be provided
at tourist sites, such as signs and information boards, toilets, and waste bins (to be emptied on
a regular basis).

F. Aesthetic Impacts

127. During the construction phase, storage of construction materials, borrow pits, and the
temporary placement of waste soil areas could create negative visual impacts unless properly
managed and supervised. These will be managed with sensitivity to topographic and visual
aspects and will be carried out so that these areas enhance rather than detract from the visual
guality of the project area.

128. No operational aesthetic impacts are anticipated if proper landscaping maintenance care
is implemented.

% yunnan Provincial Archaeological Research Institute. 2006. Wuding—Kunming Expressway Cultural Relic Survey
Report. Yunnan.
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G. Induced Development

129. The project area is abundant in mineral resources and tourist resources. Development of
the expressway and local roads will provide opportunities for accelerating the development of
various industries and tourism. Industrial development will promote the regional economy.
However, such development—especially mining activities—could lead to adverse environmental
impacts such as damage to the ecosystem; air, noise, and water pollution; and increased soil
erosion. To minimize potential direct or indirect impacts from induced industrial growth, it is
recommended that the total pollutant emission quantity control strategy be strictly implemented;
an EIA is carried out for each industrial project, based on PRC laws; and, in particular, mining
activities follow the PRC regulations for preventing pollution from mining activities.

H. Possible Change in Alignment

130. In case of a possible change in alignment, the following measures will be taken: (i) for a
minor deviation in the alignment, the environmental design engineer will propose mitigation
measures and incorporate these into the detailed design drawings; (i) in case of a major
deviation that may cause significant environmental impacts or affect additional people, the 1A
will conduct additional environmental assessment, including public consultation. The revised
EIA report will be submitted to MOC for review and then to SEPA for approval, following
government procedures; and (iii) YPCD, in consultation with ADB, will determine whether a
deviation is minor or major.

l. Environmental Impacts of Local Roads

131. An IEE was carried out by PPTA consultants, and the SIEE is in Appendix 1.
Construction of all local roads will be carried out along the existing alignment. The upgrading
works will improve mainly pavement and drainage systems. Earthworks, such as cutting and
filling, will be minimal. No sensitive areas—such as protected and endangered species, nature
reserves, and protected water resources—were found along these local roads. Improvement of
these local roads will not bring new environmental issues. In fact, it will reduce adverse impacts
on the air, water, and acoustic environment, since: (i) paved road surfaces will reduce air dust
from the existing unpaved road surfaces; (i) new pavement will improve vehicle efficiency,
reducing vehicle emissions; and (iii) runoff will be collected by newly built or improved drainage
systems, and then channeled to grassland before going to the water bodies. Anticipated
adverse impacts on the environment and the environmental protection measures are prescribed
in the IEE.

J. Environmental Impacts of Passenger Transport Stations
1. Introduction

132. No transportation centers are located in any ecological sensitive area, and none involves
extensive tree felling during construction. During the operation period, the main impacts will be
noise and air pollutant emissions from vehicles passing in and out of the transport centers.
There will also be sewage from staff and wastewater from vehicle cleaning and maintenance.
The proposed passenger transport stations are unlikely to cause any significant environmental
impacts as described below.
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2. Resettlement

133. The upgrading work of Dongcun and Gaogiao transport stations will not acquire any land
and no houses will be relocated. It is estimated that approximately 0.13 ha of land will be
acquired by Luomian Transport Center, and 0.27 ha of land by Sayingpan Transport Center.
The compensation framework or RP for the land acquisition will be prepared and implemented
by local communication bureaus/transportation administrative bureaus in line with the Land
Administration Law, 1998, of the PRC; and ADB’s policies. A land acquisition and compensation
information booklet will be released to affected persons through local government offices. The
booklet contains sections on land acquisition impacts, the land acquisition policy, compensation
rates, organizational arrangements, consultation and participation, and grievance procedures.
Compensation will be paid directly to those whose land will be acquired before construction
begins. Yunnan Provincial Transport Administration Bureau and local governments will monitor
and evaluate the implementation of the land acquisition plan.

3. Construction Period

134. Air Quality. During construction, the construction equipment and transport vehicles will
emit fumes such as nitrogen oxides, carbon monoxide, and hydrocarbons. Activities involving
heavy vehicles will be particularly intense during site preparation and construction. The level of
emissions from these vehicles will be managed through an appropriate maintenance schedule
for all vehicles, engine tuning, and a reduction in the numbers of diesel driven equipment.

135. Dust from construction activities cannot be avoided completely because of the nature of
the activities during site preparation and construction. However, it can be minimized by:
(i) regularly spraying the site with water (particularly during the dry season), (ii) washing down
vehicles as they leave the site, (iii) covering the construction materials or wetting them during
storage, and (iv) sealing surfaces as soon as practical to minimize the dust.

136. Noise. A significant increase in noise levels is expected during construction. Primary
sources of noise will be the various construction and transportation activities. Construction
activities will involve heavy machinery such as cranes, but noise levels will not be severe in
normal operation. There are residential buildings near the four transport centers, so mitigation
measures are essential for construction activities to meet relevant PRC standards.? The
mitigation measures are as follows: (i) equipment generating low levels of noise should be
utilized as the first priority; (ii) the operation of machinery generating high levels of noise (such
as pilling) and movement of heavy vehicles should be restricted to 06:00-22:00 hours,
according to the PRC regulations; and (iii) noise levels will be monitored by local environmental
authorities or contracted environmental supervisors. If noise standards are exceeded,
equipment and construction conditions will be checked and mitigation measures will be
implemented to rectify the situation.

137. Water Quality. Wastewater is mainly produced by workers staying in temporary facilities
near the site and from vehicles and equipment cleaning. The amount of wastewater is small.
There are currently no existing sewer systems around the stations, and wastewater will be
collected and treated by assembly waste treatment facilities to meet the relevant PRC
standards.?® The design of wastewater treatment facilities should take into consideration the

22 SEPA. 1990. Noise Limits for Construction Site (GB12524-90). Beijing.
%3 SEPA. 1992. Standard for Irrigation Water Quality (GB5084-92). Beijing.
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future demand of wastewater treatment during the operation period since similar mitigation
measures will be taken during the operation period.

4, Operation Period

138. During the operation period, the main impacts will be noise and air pollutant emission
from (i) vehicles traveling in and out of the passenger transport stations, (ii) equipment for
loading and unloading of goods, and (ii) sewage from staff and vehicle cleaning and
maintenance.

139. Air Quality. Buses and trucks traveling in and out and equipment for loading and
unloading in the stations, will emit fumes such as nitrogen oxides, carbon monoxide, and
hydrocarbons. To mitigate adverse impacts, all equipment procured by the passenger transport
stations will meet national emission standards and will be properly maintained. With the
enforcement of stricter vehicle emission standards,? the vehicle emission from buses in and out
of these stations will also be reduced. No significant impacts will be expected during operation.

140. Noise. Noise impacts are mainly from buses traveling in and out of the stations, and
equipment for loading and uploading. The noise intensive level of these vehicles and equipment
may range from 60 to 75 dB(A). To meet class Il of the PRC noise standard® (daytime 60 dB(A),
55 db(A) night time),?® the following mitigation measures are recommended: (i) produced by
equipment generating low levels of noise should be prioritized; (ii) trees will be planted around
the centers; and (iii) vehicle horns will be restricted, especially during nighttime (22:00-06:00).

141. Water Quality. Wastewater will be mainly from staff working at the centers, and from
vehicle maintenance and cleaning.

142. Sewage from office buildings will be treated in a septic tank before being discharged to
farmland. Wastewater from vehicle maintenance and cleaning contains oil and solid wastes that
need to be treated in a setting pit and oil separation tank, to remove oil before being discharged.
An alternative option is that domestic and vehicle cleaning wastewater be collected together and
treated by an assembly waste treatment facility to class | of the PRC standard,?’ then diverted
into a retention tank for plant watering around the center.

VI. ECONOMIC ASSESSMENT

143. The Kuming to Wuding Expressway will permanently acquire 181 ha of rice paddy,
135 ha of dry farmland, 15 ha of orchards, and 23 ha of forests. According to the EIA, the total
financial value of the agricultural land and forestland lost from land acquisition is CNY111 million
for a total of 23 years (3 years for construction and 20 years for operation). The financial value
of the ecological function of these lands is estimated at CNY64 million, considering the
ecological functions of absorption of CO, (which will be reduced by 3,000 t per year) and
emission of O, (which will be reduced by 2,000 t per year), flood control, retaining of water
sources, soil, and soil nutrients. The total environmental investment of the Project is CNY58

2 Step Il of GB 18352-3-2005 and GB 17691-2005 (equivalent to step Il of the European Emission Standards) will
be implemented by July 2007, and step IV (equivalent to step IV of the European Emission Standards) by
July 2010.

% SEPA. 1990. Standard of Noise at Boundary of Industrial Enterprises of PRC (GB12348-90). Beijing.

% Class Il of GB 12348-90 applies to the boundaries of industrial enterprises located in mixed urban, residential, and
business areas.

%" SEPA. 1996. Wastewater Discharge Standard (GB8978-1996). Beijing.
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million, accounting for 1.1% of the total project investment. The environmental investment
covers temporary environmental protection measures, permanent environmental protection
measures, environmental monitoring, and environmental management costs included in the civil
works. Estimated costs are in Table 12.

Table 12: Estimated Environmental Management Costs

No. Item CNY (‘000)
A. Pollution Control Mitigation Measures 27,966
1. Noise reduction measures 22,610
2. Dust reduction measures 2,928
3. Water quality protection measures 2,428
B. Water and Soil Conservation Measures 17,124
C. Monitoring 6,378
1. During construction 600
2. During operation 2,000
3. Environmental inspection 3,778
D. Training 300
E. Environmental Consultation 5,820
1. Environmental impact assessment preparation 760
2. Environmental design 800
3. Environmental research 3,760
4. Post-project environmental compliance investigation 500

Total 57,588

Source: Environmental Impact Assessment Center, Ministry of Communications. 2006. Environmental Impact
Assessment Report for Wuding—Kunming Expressway Project. Beijing (November).

144. Based on the environmental economic assessment, the environmental gains justifying
the Project include the following.

0] Given fuel savings of 17 million liters per year in the first operation year, CO,
reduction will result about 44,000 t per year.
(i) Emission of other pollutants—such as sulfur dioxide, nitrogen oxides, and carbon

monoxide—will be reduced by several tons per year in the first year of operation,
although available data for quantitative analysis is insufficient.

(iii) Environmental technical skills at the operating levels and increased
environmental awareness will be greatly improved at management levels within
YPCD.

VII. ENVIRONMENTAL MANAGEMENT PLAN

145. Environmental Management Plan. The EMP is in Appendix 2. YPCD will ensure that
the EMP (also included in the final EIA report) and the SEPP are included in all civil works
bidding documents and operating contracts.

146. As the preliminary design is yet to be completed by YPCD, mitigation measures
recommended in the EIA and enhanced in the SEIA’'s EMP are based on the feasibility stage
design. As such, the EMP will be revised by WKEC after the detailed design. During the detailed
engineering stage, WKEC will prepare a detailed EMP together with clauses and specifications
in the bidding documents for civil works. YPCD will ensure full compliance with the EMP by
contractors during the construction and operation periods. An environmental covenant
specifying the borrower’s responsibility based on the EMP will be included in the Loan
Agreement.

147. To ensure that contractors comply with the EMP, the following aspects should be
incorporated into the bidding procedures: (i) a set of environmental prequalification conditions
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for potential bidders; (ii) a list of environmental items to be budgeted by bidders in their proposal,
and environmental evaluation criteria for bid reviewers; (iii) environmental clauses for contract
conditions and environmental specifications; and (iv) an environmental covenant for insertion
into the loan agreement, specifying the Borrower’s environmental responsibility based on the
EMP.

148. Monitoring. During the construction period, two types of monitoring will be undertaken:
(i) compliance monitoring, and (ii) periodic monitoring. The compliance monitoring will determine
whether the contractor is complying with the EMP provisions stipulated in the conditions of the
contract and specifications. The periodic monitoring will measure the environmental attributes to
ensure that critical parameters (such as dust or noise levels) do not exceed standards. It will
also determine the efficacy and effectiveness of the mitigation measures, and will help in the
evaluation of impacts as an input to planning and engineering decisions on future similar
projects. The recommended monitoring plan, as part of the EMP, is in Table A2.2.

149. The periodic monitoring during the operation period will focus on maintaining the
mitigation measures implemented during the construction period and initiating any additional
mitigation measures, as necessary.

150. YPCD will submit to ADB a semiannual environmental monitoring report, during the
construction period and annually for 2 years after completion. The reports will include a
summary of the revised EMP, monitoring results, mitigation measures, and any other issues on
environmental protection for the expressway, local roads, and passenger transport stations. The
project completion report will indicate the extent and success of mitigation measures undertaken
and the operation phase maintenance and monitoring requirements.

151. Institutional Arrangements. The organization chart for environmental management
and monitoring is Figure A2 in Appendix 2. YPCD, as the Executing Agency for the Project, will
be responsible for implementation of the environmental management and monitoring plan, and
reporting to ADB. YPCD will work directly with provincial and local government agencies as well
as contractors to ensure compliance with PRC statutory environmental requirements and EMP
provisions. YPCD has established WKEC as the IA of the expressway. A project implementation
unit will be established under WKEC. The CSC will be hired by WKEC for compliance
monitoring and ESC will be hired for periodic monitoring. The main task of the CSC will be civil
works supervision but it also will also dispatch environment supervision specialists and carry out
day-to-day environmental supervision. The ESC will be selected among qualified consulting
firms for environmental protection that have environmental monitoring specialists and facilities.
The ESC will also help develop the revised EMP and its monitoring plan.

152. To ensure effective and timely EMP implementation of the Project and to undertake a
credible environmental monitoring program, the project administration memorandum will include
the following elements:

0] YPCD will designate a suitably qualified and experienced senior environmental
officer within the project implementation unit.

(i) The construction contract documents will define the contractor’'s environmental
management responsibilities and will include provisions for imposing penalties for
noncompliance.

(iii) The contractors will assign a suitably qualified, experienced, and skilled
environmental supervisor to the site for the entire duration of the contract.

(iv) YPCD will establish and maintain a systematic and credible data collection,
organization, and reporting system.
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153. The CSC will ensure that the contractor implements the environmental management
measures stipulated in the contract documents correctly and on time. The contractor will ensure
that the protection measures are sustained throughout the construction period. In turn, WKEC
will check that the CSC and contractors have environmental skills and are aware of their
environmental protection responsibilities.

154. YPCD has a qualified and experienced environmental officer who will monitor and
manage the environmental activities for the Project. The officer will be provided with additional
environmental management training to manage the environmental management aspects of the
Project better.

VIIl.  PUBLIC CONSULTATION AND INFORMATION DISCLOSURE
A. Stakeholder Consultation before the Environmental Impact Assessment

155. The first round public consultation was carried out from January to April 2006 to gather
information on public concerns about the Project prior to finalization of the draft EIA. A concise
project description was prepared and distributed to the public prior to or at the time of the
consultation. The results of the consultation were used to modify the EIA and the project design.
The stakeholder consultation and disclosure exercises have been carried out as follows:

0] Disseminating project information through the Yunnan Daily and Yunnan
government website.”®
(i) Distributing 100 public consultation questionnaires (95 valid responses) in 39

villages of the project area.

(iii) Holding consultation meetings with government agencies, including YEPB,
Kunming Environmental Protection Bureau (EPB), and county level EPBs, county
level land administration bureaus, county and prefecture communication bureaus,
township government officials, and county level forest bureaus.

(iv)  Holding public consultation meetings with groups directly impacted by the Project,
including Kunnan village group of Fumin County; Xiejiaying village group of
Wuding County; Longqing village group of Wuhua district; and Kunming Xinyu
Water Resource Company, which is operating Tianshenggiao Pump Station.
Four separate meetings were held with about 15 participants in each meeting.

B. Stakeholder Consultation after the Environmental Impact Assessment

156. The second round of consultations was conducted in May 2006 to communicate the
findings from the draft EIA and receive public feedback. The stakeholder consultation and
disclosure exercises comprised project information, a brief description of EIA results, and
proposed mitigation measures; and the EIA team’s contact hotlines were publicly disclosed on
the Government’s website.?®

C. Consultation Results

157. Questionnaire respondents include 68 farmers, 4 doctors, 4 drivers, 4 retailers,
5 laborers, 4 teachers, 1 official, and 1 student. The education level of these respondents

%8 http://www.ynitt.gov.cn.
2 http://www.ccppn.com.
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includes 31% of primary school level, 33% of junior high school, 28% of senior high school level,
4% of junior college lever or above, and 4% unspecified.

158. From the results of the public consultation, the major opinions and concerns on the
Project can be summarized as follows:

0] About 92% of respondents considered the Project important and support project
construction.

(i) About 83% of the respondents agreed with the alignment and 0.3% disagreed.

(i) About 23% of affected persons expressed their willingness to accept land
acquisition and housing relocation, if necessary, while another 64% accept with
preconditions. Those who would be affected wanted the compensation to be fair,
in compliance with relevant state and provincial policies, and paid on time and in
full. About 45% want to relocate locally; 24% want assistance in changing their
occupation.

(iv) About 38% of the respondents do not understand the national policies regarding
environmental protection and resettlement compensation.

(V) Regarding environmental impact, about 41% of the concerns are mostly related
to construction noise, 21% to vehicle emissions, 29% to traffic noise, 33% to dust,
55% to detour due to construction, and 39% to traffic accidents. To reduce the
noise impact, 69% of affected persons consider that a noise barrier and greening
are necessary.

(vi) The public surveyed, particularly those who would be directly affected by the
project construction activities, demanded sound environmental management
during construction to minimize impacts to the surrounding communities.

159. In general, affected persons are mainly concerned about land taken, resettlement, and
compensation. YPCD and the design institute will further adjust the alignment during the
detailed design stage to reduce the land taken where possible. About 38% of affected persons
do not understand the compensation policy, so information will be disclosed before taking land
or removing houses. About 58% consider inconvenience during construction a big problem, so
the construction schedule will be properly arranged and environmental inspection will be
conducted to regulate the construction activities. Traffic police will be recruited to relieve traffic
congestion and ensure traffic safety.

160. Comments and responses from the public have been used in finalizing EIA documents.
After approval, the EIA will be made available for public review at offices of the Executing
Agency, YEPB, local EPBs, and public libraries in Kunming City. Local EPBs maintain hotlines
for environmental complaints, which will also be made available for continued public inputs for
the Project.

D. Additional Consultation

161. The PPTA consultants conducted another round of stakeholder consultation in
September to December 2006. This included meetings in Kunming City, Fumin, Wuding, and
Luguan County with representatives of the county government and county level organizations—
including EPB, Forest Bureau, Land Administration Bureau, Cultural Relics Bureau, Planning
Committee, Agricultural Bureau, and Water Resource Bureau.
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IX. CONCLUSIONS

162. Provided that the measures defined in the EMP are carried out adequately and on
time—throughout the pre-construction, construction, and operation periods—the Project can be
carried out without serious environmental effects. Based on the environmental economic
assessment, the environmental gains justifying the project include the following.

163. YPCD and WKEC have sufficient capacity to carry out the EMP and its monitoring plan,
and they will engage a qualified ESC and CSC. Organization for the expressway construction is
adequate.

164. The proposed 190 km of local roads will have limited negative impacts on the
environment, as all local road civil works will be carried out within the existing right-of-way.

165. Four passenger transport stations will be improved without significant negative impacts
on the environment due to the nature of the works.

166. Public consultations were carried out and all major comments and suggestions were
incorporated in planning the expressway. The general public view of the project expressway is
positive.
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SUMMARY INITIAL ENVIRONMENTAL EXAMINATION ON LOCAL ROADS
A. Introduction

1. This summary initial environmental examination (SIEE) reviews the assessment of
environmental issues relating to local roads in the Central Yunnan Roads Development Project
(the Project), located in Yunnan Province in the People’s Republic of China (PRC). The SIEE
was prepared under the Environmental Assessment Guidelines® and Environment Policy
(2002)? of the Asian Development Bank (ADB).

2. This SIEE is primarily based on the initial environmental examination (IEE) for seven
local roads, which was provided by the project preparatory technical assistance (PPTA)?3
consultants for Yunnan Provincial Communications Department (YPCD), the Executing Agency
(EA) of the Project. An IEE was prepared to examine whether the components have potential
significant environmental impacts and whether full environmental impact assessment (EIAs) are
needed to further consideration of these impacts and mitigation measures.

B. Description of the Project

3. The local road improvement component is to provide a rural road network improvement
which extends accessibility benefits to the poor from the trunk and expressway network. Rural
roads are important for rural development. Roads improve mobility and access to economic and
social opportunities. The provincial government provides a poverty alleviation program for the
project area, in which the rural road network improvement was included as a major component.

4. All seven roads (Table A1.1) will be improved to class IV standard with asphalt concrete
pavement. By providing all-weather, higher standard roads, the improvement will benefit about
0.33 million people in the areas covering Wuhua and Xishan District, Anning City, Wuding, and
Fumin counties. Construction is planned from 2008 to 2011.

Table A1.1: Local Roads Components under the Project

Length

Road Name (km) After Improvement Beneficially Population
Changchong—Fawo 45.0 Asphalt Pavement Class-IV 95,423
Shalaging—Dongpo 51.0 Asphalt Pavement Class-1V 42,869
Dongyuan—Sadan 22.0 Asphalt Pavement Class-1V 22,712
Changpo—Maomaoging—Tuomu 215 Asphalt Pavement Class-1V 46,512
Jiuchang—Maojie 33.3 Asphalt Pavement Class-1V 102,169
Kuinan—Maiyidian 10.0 Asphalt Pavement Class-IV 9,329
Wagong—Kunxiao Road 7.2 Asphalt Pavement Class-IV 13,383

Total 190.0 332,397
km = kilometer.
Source: Yunnan Provincial Communications Department.
5. Changchong—Fawo Road. The alignment, located in Wuding County, starts from

Changchong Village, about 22 kilometers (km) west of Wuding County, then goes northward,
passes through Chadian Township; Ande, Gupu, Laomuba, and Kangzhao villages; and Fawo
Township; and ends at Fawo Township. The subgrade width of the existing road is 6-8 meters
(m), with an unsealed gravel surface sufficient for class IV standards. The improvement work

! MOC. 1998. Guideline on Environmental Protection of Roads. Beijing.

2 ADB. 2002. Environmental Policy of the Asian Development Bank. Manila.
¥ ADB. 2007. Technical Assistance Consultant’s Final Report for Central Yunnan Roads Development Project.
Manila.
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includes road pavement, improvement of the drainage system, and setup of traffic signs and
guardrails; no earthworks are planned.

6. Shalaging—Dongpo Road. The alignment, located in Wuding County, starts from
Shalangqing village at Km3535+300 of G108, about 30 km west of Wuding County, then goes
northward, passes Shilata Township and Dongpo Township, and ends at Dongpo Township
linking the Tianxin—Dongpo road at Km27+490. The subgrade width of the existing road is 6—
8 m, which is sufficient for class IV standards. The road surface is currently unsealed, and
improvement work will include road pavement and a drainage system, and setup of traffic signs
and guardrails; no earthworks are planned.

7. Dongyuan—Sadan Road. The alignment, located in Fumin County, starts at Dongyuan
Village located 3 km east of Fumin County Town; passing through Suke, Xiaoshuijing,
Baishuitang villages, and ends at Sudan Township. The improvement work will include road
pavement and a drainage system, and setup of traffic signs and guardrails; no earthworks are
planned.

8. Changpo—Maomaoqing—Tuomu Road. The Changpo to Maomaoging to Tuomu road
will be upgraded from substandard to a class IV asphalt paved road. The alignment passes
through Xiahuashao, Biji, Ma’anshan, Maomaoqing, and Chisongping villages of Biji Township
(Xishan District), and Laowuoshan and Tumu villages of Taiping township (Anning City). The
improvement work will include road pavement and a drainage system, and setup of traffic signs
and guardrails; no earthworks are planned.

9. Jiuchang—Maojie Road. The Jiuchang to Maojie road will be upgraded from a
substandard gravel road to a class IV asphalt paved road, employing alignment improvement.
The entire section is parallel to the ongoing Yong—Wu expressway and it will provide Jiuchang
and Maojie people access to the expressway. The width of the road will be 6-8 m and the
improvement includes subgrade, pavement, and drainage.

10. Kuinan—Maiyidina Road. The Kuinan to Maiyidian road will be upgraded from a
substandard road to class IV asphalt pavement road, employing alignment improvement. The
road will pass through Mailong, Ganging, Maiyidian Hamotang, and Zhoujiabaobao villages; and
a substandard access road extends to Shizepo village. This road is a village road serving the
poverty villages. All works will take place within the existing right-of-way.

11. Wagong—-Kunxiao Road. The alignment, located in Wuhua District of Kunming City,
starts at Wagong Village, passes through Wuhua District and Sadan Township, and ends at the
border of Wuhua District and Fumin County, connecting with the Kunxiao road. Improvement
work will include pavement, a drainage system, and setup of traffic signs and guardrails; no
earthworks are planned.

C. Description of the Environment
1. Ecological Environment
12. Most of the alignment passes through mountainous terrain of secondary growth forests,

agricultural lands, and near primary broadleaf evergreen forests. The major vegetation is mostly
mountain-type plants, such as Yunnan pine, China armand pine, ketelearia, robur, and
eucalyptus. There are no plant and animal species of national protection or endangered within
300 m of the alignment of these local roads.
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2. Socioeconomic Environment

13. According to statistics (Table Al.2), 35% of beneficiaries fall in the rural poor category,
i.e., income less than CNY944 per year. The purpose of improving the seven local roads is to
promote economic development and reduce poverty.

Table A1.2: Population and Poverty Incidence along Local Roads

Road Population Affected

No. Local Road Total Poverty Poverty Ratio

1. Changchong—Fawo 95,423 54,466 57.08%

2. Shalaging—Dongpo 42,869 20,094 46.87%

3. Dongyuan—Sadan 22,712 1,780 7.91%

4. Changpo—Maomaoging—Tuomu 46,512 2,950 6.34%

5. Jiuchang—Maojie 102,169 36,080 35.31%

6. Kuinan—Maiyidian 9,329 475 5.09%

7. Wagpong—Kunxiao 13,383 1,305 6.20%
Total 332,397 117,150 35.24%

Source: Consultant’s field interview and observation.
3. Cultural and Archaeological Sites

14, The local road alignments do not cross or pass any nature reserve, forest park, or
cultural heritage site. Wan Shou Temple, constructed in 2003, is located 100 m north of the road
near Mailong village.

D. Screening of Potential Environmental Impacts and Mitigation Measures
1. Resettlement

15. There will be no resettlement or land taken, as improvement of all seven roads involves
no alignment change, and will be carried out within the existing right-of-way.

2. Construction Period

16. Soil Erosion. The upgrading work will include surface pavement and a drainage system,
and setup of traffic signs and guardrails. The upgrading will follow the existing alignment. For
five local roads, no earthworks (such as cutting and filling) are planned, no land acquisition will
be required, and no tree will be cut. Therefore, the upgrading works will have no potential
significant impacts on farmland and property, vegetation, and soil erosion. The other two local
roads’ earthworks are sporadic and minor, and all works will carried out within the existing right-
of-way, so no potential significant impacts are expected.

17. Ecological Impacts. There are no protected areas, virgin forest, or known endangered
or rare species of flora or fauna in the project affected area because of human activities.

18. Water Quality. There are several reservoirs and irrigation systems near the alignments.
No wastewater will be discharged directly into reservoirs and irrigation systems. Road
improvement works will have no significant impacts on water quality because of the nature of
the works. During construction, borrow from the dam will be prohibited.
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19. The Jiuchang—Maojie Road will pass near Guanyi reservoir, which is used for irrigation,
100 m away from the road at Km1+000, and Qiliging reservoir, which is used for irrigation, 20—
100 m away from the road at Km3+100. Fish species include grass carp, chub, and carp. No
protected or endangered species are recorded, based on consultation with local fishers and
township officials. During the construction period, potential impacts on the water quality will be
caused mainly by runoff from vehicle and equipment servicing, maintenance and cleaning, and
activities associated with operation of construction camps (e.g., sewage and waste disposal). To
address these issues, the following mitigation measures are recommended.

0] Sediment traps will be installed in construction sites where runoff can enter
receiving reservoir.
(i) Latrines that do not use water for flushing will be installed to collect manure, and

collected manure will be dried naturally or composted to be used as fertilizers.

(i) A handling protocol for construction materials (e.g., storage away from
watercourses and provision of retention areas to contain accidental spills of toxic,
hazardous, and harmful construction materials such as caustic and acidic
substances, oil and petroleum products, and asphalt materials) will be prepared
and applied.

(iv) Waste collection bins, if possible multi-compartment garbage collection bins, will
be provided to facilitate the reuse, recycling, and composting of the solid waste.

20. Air Quality. During construction, air pollution sources are: (i) dust caused by aggregate
preparation, material storage, transportation of the construction material, and soil dust from the
disturbed and uncovered construction area; (ii) emissions from asphalt melting and mixing; and
(i) vehicle emissions from truck traffic and heavy equipment operation at the construction sites.
The impacts from these emissions are limited to the area within 300 m downwind of the sources.
Mitigation measures are as follows:

0] Material storage sites and asphalt plants will be set up more than 300 m
downwind from the nearest settlement or school.

(i) Construction roads and construction areas will be watered on a set daily
schedule (considering weather conditions), using water trucks. In the dry
seasons, areas will be watered at least twice a day.

(i) Trucks transporting fine materials, especially from material storage sites, will be
covered by canvas to prevent dust emission.

(iv) Vehicles for construction activities will be properly maintained and pass the
annual inspection test supervised by Yunnan Environmental Protection Bureau
(YEPB).

21. Noise. The possible adverse environmental impacts are mainly noise from equipment.
There are several schools near the alignments, and the alignment passes through villages.
Special attention will be paid to noise-sensitive sites, while the improvement works are mainly
pavement; earthworks are sporadic and minor. The noise impacts will be limited and can be
minimized by taking the following mitigation measures:

@ Construction methods and machines will be selected for environmental protection;
small tools and equipment, such as hand-guided rollers, will be used instead of
heavy asphalt finishers.

(i) The operation of machinery generating high levels of noise will be restricted to
06:00—22:00 hours, according to PRC regulations.

(i) Near schools, the construction unit will come to an agreement with schools
regarding heavy machinery work to avoid any unnecessary disturbance; if
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construction activities have to be continued during the day and night, the
construction unit will come to an agreement with residents nearby and may give
compensation to those most severely affected residents.

3. Operation Period

22. The improvement of the local roads will bring no new environmental issues. In fact, the
improvement of the road will reduce adverse impacts on the air and water environment:

0] The new paved road surface will reduce air dust from existing unpaved road
surfaces.
(i) The new pavement will improve vehicle efficiency, reducing vehicle emissions.

(iii) Runoff will be collected by a newly built drainage system and channeled to
grassland before going to the water bodies, to prevent water pollution.

E. Institutional Requirements and Environmental Management Plan

23. YPCD will be responsible for setting up the environmental management plan (EMP) in
Table A1.3 and its monitoring plan (Table Al.4). In the design stage, EMP will be revised in
detail and incorporated into the detailed design of the local roads.

24, An environmental protection unit under YPCD will recruit a supervision company to
conduct environmental inspections to ensure that environmental mitigation measures defined in
the EMP are properly and implemented in a timely manner. The supervision company will
monitor implementation on regular occasions, combined with spot checks; observations will
generally be documented and contractors informed of the outcome. County environmental
protection bureaus will also conduct spot checks to ensure that the mitigation measures are
properly implemented according to the PRC regulations.

25. An inspection and monitoring report will be prepared and submitted to YPCD. The
results of these environmental inspection and monitoring activities will be used for assessing the
(i) performance or effectiveness of the environmental protection measures or compliance with
pertinent rules and regulations, and (ii) need for taking further mitigation measures. YPCD wiill
report to ADB on the local road environment monitoring result twice a year.
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Table A1.3: Environmental Management Plan for Local Roads

37

Issue

Mitigation Measures

Location

Time Frame

Responsibility

Implementation]

Supervision

A. Pre-Construction

1. Destruction of
Irrigation
Structure from
Road Works

(i) Incorporate adequate design to
ensure continued effective operation of
irrigation

(i) Rehabilitate any affected irrigation
structure

Right-of-
way,
temporary
local road

Before and
during
construction

Implementation
Agency (IA)

Yunnan
Provincial
Communications
Department
(YPCD)

2. Updating
Environmental
Management
Plan (EMP)

At the end of detailed design, the EMP
will be reviewed and updated so that it
will be consistent with the detailed
design.

All seven
local
roads

During final
detail design

Environment
supervision
consultant
(ESC)

YPCD

B. Construction

1. Water Pollution

(i) Sediment traps will be constructed
in construction sites where run-off can
enter receiving waters

(i) Latrines that do not use water for
flushing will be installed to collect
manure, and collected manure will be
dried naturally or composted to be used
as fertilizer

(iii) A construction materials handling
protocol (e.g., storage away from
watercourses and provision of retention
areas to contain accidental spills of
toxic, hazardous, and harmful
construction materials—such as caustic
and acidic substances, oil and
petroleum products, and asphalt
materials) will be prepared and applied
(iv) Waste collection bins will be
provided for reuse and recycling and
composting of the solid waste

All seven
local
roads

During
construction

Contractors and
construction
supervision
consultant
(CSC)

IAand ESC

2. Air Pollution

(i) Material storage sites and asphalt
plants will be set up more than

300 meters (m) downwind from the
nearest settlement or school

(i) Construction roads and
construction areas will be watered on a
set daily schedule (considering weather
conditions) using water trucks. In the
dry seasons, areas will be watered at
least twice a day

(iii) Trucks transporting fine materials
will be covered by canvas to prevent
dust emission

(iv) Vehicles should be properly
maintained and pass the annual
inspection test supervised by Yunnan
Environmental Protection Bureau

All seven
local
roads

During
construction

Contractors and
CSsC

IAand ESC

3. Noise

(i) Use of equipment generating low
noise levels will be prioritized and all
machinery will be properly maintained
to minimize noise levels. Noise
reduction measures, such as noise
barriers, will be applied where required
to prevent adverse impacts on schools
or residential areas.

(ii) If there are schools nearby, the
construction unit will come to an

All seven
local
roads

During
construction

Contractors and
CSsC

IAand ESC
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Issue

Mitigation Measures

Location

Responsibility

Time Frame

Implementation

Supervision

agreement with schools regarding
heavy machinery work to avoid any
disturbance.

(iii) If construction activities have to be
continued throughout day and night,
the construction unit will also come to
an agreement with nearby residents
and may give compensation to the
most severely affected residents

4. Loss or
Damage to Flora
and Fauna

All works will be carried out in such a
manner that minimizes damage or
disruption to flora and fauna

All seven
local
roads

During

construction

CsC

Contractors and

IAand ESC

5. Environmental
Supervision and
Monitoring

(i) The Executing Agency (EA) and IA
will contract a professional
environmental supervision company to
supervise the environmental practices
externally during construction

(i) Local county/municipal
environmental protection bureaus will
conduct spot checks on the
implementation of mitigation measures

All seven
local
roads

During

construction

IAs and ESC

YPCD

C. Operation

Monitoring and
inspection

(i)  Monitoring will be carried out by
the County Environmental Protection
Bureau

(i) If unexpected adverse
environmental impacts are associated
with roads, the County Highway Bureau
will carry out mitigation measures

All seven
local
roads

During
operation

IAs and ESC

YPCD

Source: ADB. 2007. Technical Assistance Consultant’s Final Report on Central Yunnan Roads Development Project. Manila.

Table A1.4: Monitoring Program for Local Roads

L - . o Executing Reporting
Item Monitoring and Supervision Details Timing Unit Responsibility
A. Construction
1. Water (i) Inspect whether water quality During construction Environment Yunnan
Quality prevention measures are in place Daily supervision supervision Provincial
(i) Determine any future mitigation Semiannual reporting consultant Communications
measures, if necessary (ESC) Department
(YPCD)
2. Air Quality | Inspect if dust suppression and cleanup During construction ESC YPCD
of mud on paved community roads (used | Daily supervision
as access roads) are being conducted Semiannual reporting
and are effective at specific point sources
3. Noise Inspect if noise suppression measures During construction ESC YPCD
are implemented as defined in Daily supervision
environmental management plan Semiannual reporting
B. Operation
Monitoring/ Environmental monitoring/audit for At completion ESC Yunnan
Inspection project completion Environmental
Protection
Bureau

Source: ADB. 2007. Technical Assistance Consultant’s Final Report on Central Yunnan Roads Development Project.

Manila.
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F. Public Consultations and Disclosure

26. Public consultations were conducted by the PPTA consultant from November 2006 to
February 2007 during site visits. Local stakeholders—including farmers, village leaders, local
officials of different agencies, villagers, manufacturers, wholesalers, and vendors along/near
local roads—were consulted. The focus of the public consultation was to assess the general
attitude to upgrading the roads and to consider the major environmental concerns of local
affected persons. Villagers and village leaders were generally positive about upgrading the local
roads; they believe that better local roads would provide a better public transportation service
and a better chance to access markets and social services. The main environmental concerns
of upgrading are noise and dust pollution.

G. Conclusions
27. All seven local roads found no significant potential adverse environmental impacts,

provided that adequate mitigation measures are properly implemented, and no further EIA will
be required.
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ENVIRONMENTAL MANAGEMENT PLAN

Table A2.1: Environmental Management Plan

Responsibility

Issue Mitigation Measures References | Location | Time Frame - —
Implementat|0n| Supervision
A. Pre-Construction
1. Mitigation and | A timetable for mitigation measures Project Throughout | Before Yunnan Wuding—
Monitoring and monitoring will be prepared based |administration| project construction |Provincial Kunming
Implementation on the environmental management memorandum|corridor starts Planning and Expressway
Timetable plan (EMP), summary environmental area Design Institute |Co. Ltd.
impact assessment (SEIA), (YPDI) (WKEC)
environmental impact assessment
(EIA), and soil erosion prevention plan
(SEPP). Roles and responsibilities will
be allocated to each task.
2. Dissemination of | Prepare adequate translated copies of |Direct action |Not Before YPDI WKEC
SEIA and EMP the SEIA and the EMP for use by by YPDI applicable |construction
contractors and monitors. begins
3. Taking of Land |Information dissemination and RP The right- |Before WKEC Yunnan
and Property community consultation about the of-way as |construction Provincial
entitlements based on the land defined in |starts on any Communica-
administration law will occur. All the RP contract tions
relocation and resettlement activities Department
must be reasonably completed before (YPCD)
the construction activity starts in any
road subsection. Compensation will
occur in accordance with the
resettlement plan (RP).
4. Loss of Irrigation | For irrigation systems that will be RP Throughout | Before WKEC YPCD
Systems through [damaged by the civil works will be construction| construction
Poor Design identified. The design of relocation of affected starts
irrigation canals will be discussed and area
agreed with village committees and
county water resource bureaus, prior
to commencement of the works.
5. Lack of Capacity | Before construction starts, training will |SEIA Not Before WKEC YPCD
of WKEC be undertaken in environmental applicable |construction
mitigation management, monitoring, starts
and reporting for the project engineer,
WKEC project manager, and staff
assigned to environmental tasks.
6. Lack of Capacity | On-the-job training of monitoring SEIA Not Before Project WKEC
of On-Site Staff technicians and specialists will occur applicable |construction |implementation
for air, noise, and water quality starts unit (PIU)
monitoring.
7. Specification of |Specification of civil works contract Project Not Before PIU WKEC and
the Civil Works should include measures listed in this [administration|applicable |procurement YPDI
Contract EMP. memorandum of civil works
and EMP
8. Loss of Cultural |Cultural relic survey report should be [EIA Along Detailed PIU, county WKEC and
Relics provided to contractors. WKEC will entire design stage |cultural relics Yunnan
contract the cultural relic specialist to alignment bureaus Cultural Relics
undertake a cultural relic inspection (CRBs), and Bureau
during site clearing and excavation. YPDI (YCRB)
9. Removal of All community utilities will be replaced |Contract Refer to Detailed PIU WKEC with
Community at suitable locations. specifications | utility design stage local
Utilities location communities
drawings in

the
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Issue

Mitigation Measures

References

Location

Time Frame

Responsibility

Implementation

Supervision

communi-
ties

10. Identification of
Borrow Pits

Spoil sites at Km5+450 and
Km55+500 identified in the SEPP
should be cancelled for protection of
Shibei River and Shanlang River water
heads or stringent site management
plan should be prepared.

EIA

Detailed
design stage

YPDI

WKEC

11. Optimize
Design to Reduce
Land Taken

(i) At productive land section (Km0—-
Km2, Km11-Km14+700, Km29—
Km33+500, Km40—Km42+800,
Km44+200-Km51), vertical bank wall
or lower subgrade will be designed to
reduce productive land taken.

(ii) At height fill section of
Km10+800-Km11, Km11-Km11+200,
Km48-Km48+200, Km49+450—
Km50+300, preliminary design will be
revised for replacing height fill with
bridge to reduce land taken.

EIA

Detailed
design stage

YPDI

WKEC

12. Water Head
Protection

(i) Entrust design institute to conduct
a new reservoir design for Yangliuhe
New Bridge drinking water.

(ii) At section of Km54+430—
Km55+190, drainage system should
be designed to pipe the runoff of the
road and bridge to downstream of
Shanlang water head.

EIA

Detailed
design stage

Reservoir
design institute
and YPDI

WKEC

B. Construction

1. Soil

a. Disposal of Soil

All materials will be stored in secure
temporary locations and permanent
placements protected from erosion
losses.

Contract
terms and
conditions

Throughout
construction
area

During
construction

Contractors

WKEC

b. Loss of Topsoil

(i) Topsoil from all areas to be
permanently used will be stripped to a
specified depth and stored in
stockpiles not exceeding 2 meters (m)
in height.

(ii) Topsail will be returned to cover
the disturbed area and cut slopes.

(iii) Excess will be distributed to local
community.

(iv) Topsoil will be handled minimally,
avoiding loss.

Soil Erosion
Protection
Law*

Throughout
construction
area

During
construction

Contractors

WKEC

¢. Machines for
Compaction of Sail

Construction vehicles, machinery, and
equipment will move or stationed in
designated areas only.

Contract
terms and
conditions

Throughout
construction
area

During
construction

Contractors

WKEC

d. Compaction of
Soil

The contractor will ensure that the
compaction of soil does not adversely
affect the stability of excavation or fills.

Contract
terms and
conditions

Throughout
construction
area

During
construction

Contractors

WKEC

e. Borrowing of
Rock

Ensure quarries identified in the
feasibility study are all existing
licensed locations.

Contract
terms and
conditions of
Soil Erosion

Throughout
construction
area

During
construction

Contractors

WKEC

1

PRC. 1991. Soil Erosion Protection Law. Beijing.
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Responsibility

Issue Mitigation Measures References | Location | Time Frame - —
Implementation| Supervision
Protection
Law (see
footnote 1)
f. Soil Erosion and |On road embankment slopes and SEPP Throughout | During Contractors WKEC
Siltation slopes of all cuts, shrubs and grass will construction| construction
be planted. On sections with high filling area
and deep cutting, the side slopes will
be graded and protected using
standard engineering methods as
recommended in the SEIA.
g. Contamination |Vehicle, machinery, and equipment Contract Throughout | During Contractors WKEC
of Soil by Fuel and |maintenance and refueling will be terms and construction| construction
Lubricants during |carried out so that spill does not seep |conditions area
Construction into the soil.
h. Contamination |In all fuel storage and refueling areas, |Contract Throughout | During Contractors WKEC
of Soil by Fuel and |topsoil will be stripped, stockpiled, and [terms and construction| construction
Lubricants after returned after completion of refueling |conditions area
Construction activities.
2. Water Quality
a. Siltation into See B.1.f of EMP. Contract Throughout | During Contractors WKEC
Water Bodies terms and construction| construction
conditions area
b. Revegetation to |Revegetation will start immediately Soil Erosion |Throughout |During Contractors WKEC
Prevent Erosion after construction ceases at a site. Protection construction| construction
and Siltation Law (see area
footnote 1)
c. Alteration of All necessary measures will be taken |Contract Throughout | During Contractors WKEC
Drainage to prevent construction activities from |terms and construction|construction
impeding cross-drainage. conditions area
d. Installation and | Temporarily irrigation and drainage Contract Throughout | During Contractors WKEC
Maintenance of systems will be built before the terms and construction| construction
Temporarily permanent drainage system is blocked |conditions area
Drainage or removed as part of construction;
contractors must replace/repair these
facilities.
e. Contamination | All measures will be taken to prevent |Contract Throughout | During Contractors WKEC
of Irrigation from  |the wastewater produced in terms and construction| construction
Construction construction from entering directly into |conditions area
Wastes streams, water bodies, or the irrigation
system.
f. Contamination of | Construction work close to the streams | Contract Throughout | During Contractors WKEC
Water from or water bodies will be avoided during |terms and construction| construction
Construction heavy rain periods. conditions area
Wastes
g. Discharge of Discharge standards in PRC regulation|Contract Throughout | During Contractors WKEC
Water from national standard (GB): 8978-1996 will |{terms and construction| construction
Construction Site |be strictly adhered to. conditions area
and GB:
8978-1996°
h. Contamination |Fuel storage and refilling areas will be |Contract Throughout | During Contractors WKEC
by Fuel and located at least 300 m from all cross- |terms and construction| construction
Lubricants drainage structures and important conditions area
water bodies.
i. Contamination  |Waste petrochemicals will be The PRC’s | Throughout |During Contractors WKEC
from Waste collected, stored, and taken to be Guidelines construction| construction

2 SEPA. 1996. Water Discharge Standard (GB8978-1996). Beijing.
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Responsibility

Issue Mitigation Measures References | Location | Time Frame - —
Implementation| Supervision
Petrochemicals approved disposal sites in compliance |Contract area
with PRC guidelines. Terms and
Conditions
j- Waste Disposal |Construction of laborers’ camps will be |Contract All During Contractors WKEC
in Construction located at least 200 m away from the |terms and construction| construction
Camps nearest habitation. conditions workers
camps
k. Construction The sewage system for the Contract All During Contractors WKEC
Camp Sewage construction laborers’ camps will be terms and construction| construction
properly designed, built, and operated |conditions workers
to avoid pollution to groundwater or and GB: camps
adjacent water bodies/watercourses. |8978-1996
(see footnote
2)
|. Construction Garbage bins will be provided in the Contract All During Contractors WKEC
Camp Garbage camps and regularly emptied. The terms and construction| construction
garbage will be disposed of in a conditions workers
hygienic manner based on relevant camps
norms.
m. Drinking Water |Drain following Shibei River reservoir |Contract Shibeihe During Contractors WKEC
Intake and Shalang River will be discharged |terms and reservoir  |construction
Drainage after water passes through detention |conditions and
ponds, or as a minimum, grassed Shalang
pervious runoff paths. River
n. Drinking Water |A higher and intensified guardrail will  |Contract At section |During Contractors WKEC
Intake be set up to prevent vehicles turning  |terms and K54+430- |construction
Accident over. conditions K55+190,
and
Shalang
River
3. Air Quality
a. Generation of | All vehicles delivering granular or fine |Contract Throughout | During Contractors WKEC
Dust during materials to the site shall be covered |terms and construction| construction
Material Delivery |to avoid spillage. conditions area
b. Generation of Material storage site should be 300 m |Contract Throughout | During Contractors WKEC
Dust from Storage |away from the residential area and terms and construction|construction
covered with canvas or sprayed with | conditions area
water if possible and feasible.
c. Generation of Water will be sprayed on the Contract Throughout | During Contractors WKEC
Dust from the Site |construction sites and major feeder terms and construction| construction
roads twice a day during dry seasons. |conditions area
d. Generation of  |All existing paved roads used will be  |Contract Throughout | During Contractors WKEC
Dust from Roads |kept clean and clear of all dust/mud or |terms and construction| construction
other extraneous materials dropped by |conditions area
such vehicles or their tires. Cleaning
will be done immediately and all dust,
mud, and other debris shall be
removed completely.
e. Generation of | All earthworks will be carried outina |Contract Throughout | During Contractors WKEC
Dust from manner to minimize the generation of |terms and construction| construction
Earthworks dust. conditions area
f. Generation of Concrete batching plants and crushing |Contract Throughout | During Contractors WKEC
Dust from Plant plants will be sited at least 500 m from |terms and construction| construction
the nearest habitation. conditions area
g. Emission from  |Discharge standards will be strictly Contract Throughout | During Contractors WKEC and
Construction adhered to. terms and construction| construction Yunnan
Machinery conditions area Environmental
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Issue Mitigation Measures References | Location | Time Frame Respon5|blllty —
Implementation| Supervision
and PRC- Protection
GB: 14761.7- Bureau
1993°
4. Noise
a. Noise from The plants and equipment used in Contract Throughout | During Contractors WKEC
Vehicles, Plants, construction will strictly conform to the |terms and construction| construction
and Equipment PRC and local noise standards, by conditions area
applying good housekeeping and and GB3096-
maintenance at all times. 1993*
b. Noise (i) Within 200 m of the nearest Contract Throughout | During Contractors WKEC
Prevention for habitation, noisy construction work terms and construction| construction
Residential Areas |such as crushing, concrete mixing, and|conditions area
batching should be prohibited. If it is
inevitable, measures such as
temporary noise barriers will be
adopted.
(i) Mechanical compaction will be
stopped from 18:00 to 06:30.
c. Noise Near schools, loud construction Contract Throughout | During Contractors WKEC
Prevention for activities, sustained noise levels terms and construction| construction
Sensitive Sites exceeding 80 decibel (measured in conditions area
audible noise bands) (dB[A]), will be
restricted to hours when classes are
not in session. If it is inevitable,
measures such as temporary noise
barriers will be adopted so that noise
reduces to the permissible level.
5. Impact on Flora
a. Damage to All works shall be carried out to Contract Throughout | During Contractors County Forest
Vegetation minimize damage or disruption to the |terms and construction| construction Bureau (CFB)
flora. conditions, |area and WKEC
SEIA, and
EIA
b. Damage to It is prohibited to borrow soil from or Contract Throughout | During Contractors CFB and
Vegetation Caused |dump spoil on farmlands directly terms and construction| construction WKEC
by Dumping Soil  |adjoining the road corridor and outside |conditions, |area
those specified in the construction SEIA, and
design drawings. EIA
c. Loss of WKEC will carry out compensatory Contract Throughout | During Contractors and |CFB and
Vegetation planting of an equivalent or larger area |terms and construction| construction |CFB WKEC
of affected forest trees. conditions, area
SEIA, and
EIA
6. Impact on Fauna
a. Loss and Construction workers will be instructed |Contract Entire During Contractors CFB and
Damage to Fauna |to protect natural resources, fauna, terms and project construction WKEC
by Workers and flora—no harvesting of wild foods |conditions area
will be possible anywhere along the
road.
b. Loss and (i) A written code on the protection of |Contract Entire During Contractors CFB and
Damage to Catopuma temminckii, Viverricula terms and project construction WKEC
Protected Fauna |indica, Falco tinnunculus, Milvus conditions area

migrans, Accipiter nisus, Buteo
buteo, Strix leptogrammica,
Glaucidium cuculoides, Bubo bubo
will be given to each person when

3 SEPA. 1993. Emission Standard for Smoke at Full Load Diesel Engine of Vehicles (GB14761.7-1993). Beijing.
* SEPA. 1993. Standard of Noise in Urban Area (GB3096-1993). Beijing.
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Issue

Mitigation Measures

References

Location

Time Frame

Responsibility

Implementation| Supervision
hired to work in the Project.
(i) No hunting of animals is allowed.
7. Disruption to Users
Loss of Access At all times, the contractor will provide |Contract Throughout | During Contractors WKEC
safe and convenient passage for terms and construction| construction
vehicles, pedestrians, and livestock to |conditions area
and from side roads and property
accesses connecting the project road.
8. Inappropriate Use of Hazardous and Toxic Materials
a. Use of Toxic chemicals will be used strictly in [PRC Throughout | During Contractors WKEC
Hazardous and accordance with the manufacturer’s regulation5 construction| construction
Toxic Materials instructions and according to PRC area
regulations. A register of all other toxic
chemicals delivered to the site will be
kept and maintained up to date by the
contractor.
b. Use of Use of herbicides is prohibited unless |Contract Throughout | During Contractors WKEC
Herbicides prior written permits are issued by the |terms and construction| construction
chief construction engineer. conditions area
9. Damage and Loss to Cultural Relics
a. Damage to Seven cultural relic sites at PRC Cultural | The seven |During Contractors and |YCRB and
Cultural Relics Damaolong, Bijiashan, Daying, Dacun, |Relics cultural construction |county CRB WKEC
Dagaocang as well as the Zhongging |Protection relic sites
ancient expressway and Enhui Bridge |Law and
should be protected. Signs and cultural relics
information boards should be provided. |report
No borrow and spoil is allowed in
these areas.
b. Encounter with |To avoid damage or loss, cultural PRC Cultural |Entire During Contractors and |YCRB and
Cultural Relics relics monitoring will be undertaken at |Relics corridor at |construction |county CRB WKEC
all work sites and will be completed Protection work sites
ahead of any excavations. Contractors |Law and
will be required to wait to start work cultural relics
until a specific survey has been report
undertaken at any location where the
pre-construction survey indicated
presence of relics.
C. Operation
1. Maintenance Storm water will not be drained directly All project |Beginning County WKEC with
and Management |into the tributary rivers classified corridors, |and end of |departments input from
of Storm Water class | and Il but must pass through especially |each responsible for |County
detention ponds, or as a minimum the urban |monsoon drainage Environmental
grassed pervious runoff paths. All stretches maintenance Protection
storm drains will be periodically Bureaus
cleared to maintain storm water flow.
Drainage system at section of
Km54+430-Km55+190 will be
maintained in a timely manner.
a. Noise Standards | Noise will be monitored at the seven  |EIA noise Refer noise | Throughout |WKEC with WKEC and
Exceedance sensitive sites designated in the EIA,; if [section and |pollution operation monitoring by Yunnan
exceedance is found, mitigation SEIA monitoring |phase Environmental |Environmental
measures will be taken and monitoring program in Monitoring Protection
continued. the EIA® Stations (EMSs |Bureau
Sites in paras. 98 and 99 of main text and (YEPB)
will be monitored to determine the locations in

> MOC. 1999. Regulation on Freight (Order Number 5 in 1999). Beijing.
6 Highway Research Institute of the Ministry of Communications. 2006. Environmental Impact Assessment Report for

Kunming to Wuding Expressway Project. Beijing.
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Issue

Mitigation Measures

References

Location

Time Frame

Responsibility

Implementation| Supervision
need for mitigation measures. paras. 99
and 100 of
main text
b. Noise Protection [“NO HORNS” signs will be set at road |EIA noise Refer noise | Throughout |WKEC with WKEC and
for Sensitive Sites |sections near schools and hospitals.  |section and |pollution operation monitoring by YEPB
SEIA monitoring |phase EMSs
program in
the EIA
(see
footnote 5)
c¢. Overloading At access points to the expressway, EIA noise Refer to Throughout |WKEC with WKEC and
Control the random weighing of vehicles will section (see |noise operation monitoring by YEPB
occur to stop and discourage footnote 4)  |pollution phase EMSs
overloaded vehicles using the monitoring
expressway. This should discourage program in
noisy vehicles from using the EIA
expressway, and encourage vehicle
maintenance.
d. Accidents (i) In case of a spill of hazardous PRC All project |Throughout |WKEC YEPB, YPCD,,
Involving the materials or an accident involving regulation: corridors  |operation and Traffic
Handling and hazardous substances, the relevant JT3130-88 |and phase Police
Transport of emergency procedures team (as (see footnote |surrounding
Hazardous and specified in the expressway operating |5)
Toxic Materials process) will be called at once to deal
the situation; a spill management plan
will also be prepared.
(i) A “No Entrance of Hazardous
Material Transportation Vehicle” sign
at Fumin and Wuguishan interchange
should be maintained regularly.
(iii) Call box and phone number of
police station should be posted at
several places on the Km54+430—
Km55+190 section.
(iv) Vehicles are not allowed to park at
section of Km54+430-Km55+190; in
case of accident, vehicles should be
hauled to other places for repair.
2. Water Pollution (i) Sewage at toll stations will be EIA All service |Throughout |Rest and toll WKEC
from Sewage and |treated by the use of septic tanks and areas and |operation area operators
Garbage then used as fertilizer. toll gates  |phase
(ii) Solid waste (garbage) will be
sorted using multi-compartment
collection bins, recycled, and reused
where possible via contract with
maintenance company.
(iii) Oil traps will be maintained and
monitored regularly.
3. Failure to Tree plantations will be maintained. Based on Entire Early Maintenance WKEC and
Maintain Mitigation |Maintenance will be contracted to local | SEPP and project operation Department of |YPCD
Measures communities. SEIA corridor phase WKEC
4. Local Master During preparation of the local master |Based on Entire Throughout |Local Planning |YPCD
Plan development plan, environmental EIA project operation Department
sensitive constructions (such as corridor phase

schools and hospitals) should be
within 300 m of the road center line at
filling areas of section Km0O—Km60,
140 m of the road at cutting areas of
the section. From Km60-Km&65+800,
the distance is 65 m for the filling
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Issue

Mitigation Measures

References

Location

Time Frame

Responsibility

Implementation| Supervision

areas and 38 m for the cutting areas,
65 m for the Zhebei interchange linking
road, and 55 m for the Fumin
interchange linking road.

Sources: Asian Development Bank staff recommendation and environmental impact assessment (EIA) report, 2006.
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Table A2.2: Environmental Monitoring Plan

Item

Monitoring Details

Timing

Executing Unit

Reporting/
Responsibility

A. Construction Phase

1. Noise
(Compliance)

Construction supervision consultant
(CSC) will carry out monitoring near
residential areas and sensitive sites.

Random monitoring

Contractors and
CsC

Project
implementation unit
(PIU) and
Wuding—Kunming
Expressway Co. Ltd.

(WKECQC)
2. Noise At Yangliuhe, Xiejiaying, Beiying, Quarterly Environment PIU and WKEC
(Periodic) Xiaojiaying, Sancun, Yinjiacun and construction noise supervision
Hedong primary school, noise will be monitoring consultant (ESC)
monitored.
3, Water Quality | Undertake compliance monitoring of Daily monitoring Contractors and PIU and WKEC
(Compliance) noise mitigation measures as defined. throughout the CsC
construction period
4. Water Quality | Measure of acidity/alkalinity, chemical During dry season, | ESC and Yunnan | PIU and WKEC
(Periodic) oxygen demand, suspended solids, sample twice a day, | Environmental
petroleum monitoring at 50 meters (m) four times a year Monitoring
upstream of Liziping pump station of Station
Shalang River and 100 m downstream
of Tanglangchuan bridge.
5. Sewage Inspect sewage treatment systems Inspect; report to Contractors and PIU and WKEC
Treatment installed, and confirm compliance with be submitted once CSC
(Compliance) specifications of effluent quality. a month
6. Dust Inspect for dust associated with Inspect daily as Contractors PIU and Road
Suppression construction. part of construction, Construction
(Compliance) inspection, and Administration Office
reporting
7. Air Quality Periodic monitoring will be carried out Semiannual for ESC PIU and WKEC
Sulfur Dioxide, at concrete and asphalt mixing plants sulfur dioxide,
Nitrogen Oxides, | and Kuinan, Sancun, and Yangliuhe. nitrogen oxides,
Carbon and carbon
Monoxide, and monoxide; quarterly
Total Suspended for total suspended
Particles particles; and
(Periodic) monitoring
throughout the
construction period
8. Monitoring Contractors to provide vehicle Semiannual vehicle | Contractors and PIU and WKEC
Construction inspection certificates to PIU to verify inspection reports CsC
Vehicle that all equipment and vehicles are
Emissions properly tuned and emit no more than
(Compliance) the permitted level of pollutants.
9. Maintenance Confirm maintenance schedule for all Monthly during Contractors and PIU and WKEC
of all haul/access roads, and verify that road construction CSC
Construction has been rehabilitated and/or left in as
Access and Haul | good a condition as when work started.
Roads
(Compliance)
10. Construction | Monthly check on vehicle emission Monthly, as part of Contractor and PIU and WKEC
vehicle and certification and visual observations on | project inspection CsC
machinery fleet visible smoke from machinery and
emission control | vehicle emission spot checks will be
(Compliance) carried out.
11. Construction | Undertake compliance monitoring of Daily monitoring Contractor and PIU and WKEC

Noise
(Compliance)

noise mitigation measures as defined.

throughout the
construction period

CsC
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construction period

o . - . . Reporting/
Item Monitoring Details Timing Executing Unit Responsibility
12. Construction | Periodical noise monitoring using Quarterly ESC PIU and WKEC
Noise equipment should be carried out once a | monitoring
(Periodic) month. throughout the

B. Operational Phase

1. Saoil
Conservation

Monitor vegetation of slopes, clearance
of drainage ditches, and compliance
with environmental impact assessment
and summary environmental impact
assessment.

Twice a year

WKEC

Yunnan Provincial
Communications
Department (YPCD)

2. Noise

(i) Noise level at the sensitive sites will
be monitored by contracted monitoring
specialists for compliance with
standards.

(ii) At Yangliuhe, Xiejiaying, Beiying,
Xiaojiaying, Sancun, Yinjiacun, and
Hedong primary school, noise will be
monitored.

Twice a day, once
per year

WKEC

YPCD

3. Water Quality

Petroleum, suspended matter, chemical
oxygen demand, and oil at Fumin
service area will be monitored.

Once per year, two
samples each day

WKEC

YPCD

4. Air Quality

Nitrogen dioxide will be monitored at
Kuinam, Sancun, and Yangliuhe.

24-hour continuous
for 5 days, once
per year

WKEC

YPCD

Source: Asian Development Bank staff recommendation and environmental impact assessment (EIA) report, 2006.
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Figure A2: Environmental Management Organization Chart

ADB YPCD YEPB
I
WKEC

|

PIU YEMS

CSsC ESC
I [
Contractors

ADB = Asian Development Bank, CSC = construction supervision consultant,
ESC = environment supervision consultant, PIU = project implementation unit,
WKEC = Wuding—Kunming Expressway Co. Ltd., YEMS = Yunnan Environmental

Monitoring Station, YEPB = Yunnan Environment Protection Bureau, YPCD = Yunnan
Provincial Communications Department.

Source: Yunnan Provincial Communications Department.






