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ABBREVIATIONS

ADB - Asian Development Bank

BODs - biological oxygen demand (measured over 5 days)
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COD — chemical oxygen demand
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EMP — environmental management plan

EMS - environmental monitoring station

ErPP - erosion protection plan

FS - feasibility study

GB - national standard

IEE - initial environmental examination

NO, - nitrogen dioxide

PRC - People’s Republic of China

ROW - right-of-way
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SEIA — summary environmental impact assessment
SEPA - State Environmental Protection Administration
SEPB - Sichuan Environmental Protection Bureau
SEPP - soil erosion prevention plan

SPCD - Sichuan Provincial Communications Department
SPDI - Sichuan Provincial Design Institute
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t - ton
NOTE
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I INTRODUCTION

1. This summary environmental impact assessment (SEIA) describes possible
environmental impacts of the proposed Eastern Sichuan Roads Development Project (the
Project) in the People’s Republic of China (PRC). It also recommends mitigation and monitoring
measures for reducing adverse impacts from the construction and operation of the Project.! This
SEIA is based primarily on the full environmental impact assessment (EIA)? prepared by
Chinese Research Academy of Environmental Sciences; and additional information from (i) the
project feasibility study (FS)® prepared by Sichuan Provincial Design Institute (SPDI); (ii) the
consultant’s field surveys and public consultations under the project preparatory technical
assistance (TA);* and (iii) the work® of the team under the project preparatory TA. The executing
agency (EA) of the Project is Sichuan Provincial Communications Department (SPCD).

Il DESCRIPTION OF THE PROJECT

2. The Project entails the construction of a new access-controlled four-lane expressway. By
completing the section of the expressway network, the Project will be the only expressway
linking northeast Sichuan with another province. The project expressway will be part of the
“vertical axis” of the national highway network, and part of the highway corridor for the Western
Development Strategy. Furthermore, this Project will benefit a wide range of local residents in
Tongzhou District of Dazhou, Xuanhan County, and Wanyuan City.

3. The Project contains three main components: (i) construction of a new 138-kilometer
(km), four-lane expressway; (ii) upgrading of local roads; and (iii) construction of 10
transportation service centers.

4. The Expressway. The alignment starts from Xujiaba at the north entrance of Dazhou,
then follows the existing expressway, where the subgrades will be widened from 21.5 meters
(m) to 24.50 m up to Yangtianwan, and crosses over National Highway 201. The Sunjiagou
tunnel is at the border of Tongchuan District and Xuanhan County. The alignment has
interchanges in Xuanhan town, Puguang town, Huangji town, and Xinhua town. The Laofangzi
tunnel is at the border of Wanyuan. The interchange in Tiekuang village, Shizizhai tunnel,
interchange for Baisha town, interchange for Wanyuan City, Qijia tunnel, interchange for
Guandu village, and Daba tunnel are in Wanyuan. In the Daba tunnel, the alignment reaches
the border of Shaanxi Province (Map 1). This section has 8 interchanges and 26 tunnels, with a
total length of 19.8 km; 158 bridges and viaducts, with a total length of 34.2 km; and 360
culverts. Of the 158 bridges, only the Liaojiagou Bridge is super large (more than 1,000 m); 85
bridges are large (more than 100 m); and 72 are medium or small. For the eight interchanges in
this Project, about 6 km of new access roads will be built.

An environmental assessment and review procedure will be undertaken to guide environmental assessment of local
roads and transport centers during Project implementation, and an initial environmental examination of a sample
local road section and a transport center will be prepared.

The EIA and the soil erosion prevention plan (SEPP) are planned for approval in July 2006.

Sichuan Provincial Design Institute. 2005. Feasibility Study for Dazhou to Shaanxi Border Expressway. Chendu.
Asian Development Bank (ADB). 2005. Technical Assistance to the People’'s Republic of China for Preparing the
Western Roads Development Project. Manila.

ADB. 2006. Technical Assistance Consultant’s Final Report for Western Roads Development Project. Manila.



people’s archeological relics could be encountered during the construction in most sections of
the expressway.

4, Mineral Resources

22. The project area has ample mineral deposits, including coal, iron, more than 10 kinds of
nonmetallic minerals, marble, and the second largest reserve of natural gas in the PRC, which
distribute between Chainage AK40 and AK80. At Chainage K30, China Petroleum and
Chemical Corporation is building a new factory in Puguang Town.

23. The proposed expressway generally passes far from the mining industry, which will
benefit from the Project. However, the impact of the Project on the mining industry is indirect,
and can be positive and negative. Environmental assessments, which will be conducted by the
entities developing the minerals, will alleviate the adverse environmental impacts caused by
development of mining industry.

C. Socioeconomic Environment

24, The project area has two cities (Dazhou and Wanyuan) and one county (Xuanhan).
Compared with other regions of Sichuan, the economy of the project area is underdeveloped.
The project expressway passes through farming fields in the low hilly area between CKO and
CK40, where the major crops are rice, wheat, and corn. From CK40 to AK130, the route passes
through a mountainous area, where the major corps are potato and corn planted in dry land.
Between AK130 and AK137, the project expressway passes along the outer edge of Huae
Mountain Nature reserve in a high mountain area. Although the area is rural, the people engage
in some nonagricultural economic activities, including coal mining, quarrying for marble and
granite, and exploitation of resources for the metallurgical and petrochemical industries. Still,
the project area is poor and rural, and agriculture is the main industry.

25. The per capita gross domestic product is CNY9,976 per year in Tongchuan District,
CNY4,628 per year in Xuanhan County, and CNY5,539 per year in Wanyuan. While the per
capita gross domestic product in the center districts of the cities and towns is high, it is low in
the mountainous areas due to the lack of arable land for productive crops or industry.

26. In the project area, 77% of the cities and towns have at least one poverty village. Most of
these poverty villages are in mountainous or remote areas. Of the total population of 806,000,
about 153,000 live in the poverty villages—and more than 80% of them live in Xuanhan County
and Wanyuan along the proposed expressway.

27. The villages in the project area have their own primary schools, and towns and cities
have their own secondary schools. Compared with the provincial average, the level of health
services in Xuanhan County and Wanyuan is extremely low.

V. ALTERNATIVES

28. No Action Plan and Upgrading of Existing Road. The existing road, G210, passes
directly through center districts of towns and villages, where ftraffic congestion is common
because of the rapid growth in urban and countryside economic activities and increasing traffic
volume. In addition, some parts of the existing road in the rural area is below class Il with a
single carriageway. This has caused congestion on the road for many years. Without the
Project, the traffic safety situation on G210 will continue to deteriorate as the traffic increases.



The hilly and winding topography precludes improving G210 to a class | or class Il road. Further,
the provincial and local governments, as well as the people in the community, will not accept the
high cost and extensive resettlement required to improve the existing road.

29. Alternate Transport Modes. Xiangyu Railway will travel along the same project corridor
as the expressway. The capacity expansion of Xiangyu railway will improve the transportation of
bulk goods, such as coal, oil, minerals, and industrial and agricultural products, between big
cities. However, the development of Xiangyu railway can complement the expressway. The
effects of all railways are incorporated into the traffic volume estimation.

30. Alternative Expressway Alignments. The project corridor is divided into three major
sections, and each major section has several subsections. As the first section is to expand the
existing expressway, it did not have any alternative alignments. The second section has three
alternative alignments from Luojiang to Puguang. Finally, the third section has five alternatives
from Xinhua to Maliu. The alternative alignments were compared in terms of cost, engineering,
poverty reduction, and land protection.

31. During the detailed analysis of the alternatives, the selection process prioritized
geological risks, which are closely related to the soil erosion risk, and engineering costs. The
selected alignment is about 138.41 km and avoids passing the Sichuan Huaeshan nature
reserve, thereby eliminating any direct impacts on the nature reserves.

Table 5: Comparison and Selection of the Alternative Alignments

. . Soil . Nature . . Earth Geological
Section  Option Erosion Water Quality reserve Noise Air Works Risks
. Minor 50 m from A feVY. Minor  Large Soft base, mud
A Serious . Luojiaba sensitive . L
interference . . impact amount flow, big impact.
cultural relics  points
Minor 300 m from Run Minor  Small Across the hilly
B+C Medium . Luojiaba across the . areas, the impact
interference . . impact amount .
Il cultural relics  village is gentle.
The alignment 20 km Many
runs along the sensitive Bi Large Across the hilly
D Serious river, with large points run . 9 9 areas, the impact
. impact amount .
interference to by the is gentle.
the water. alignment
Recommended Alignment: B+C
Pass nearby Passes the
. the Hua’eshan Less . hollow excavated
. Cross the rivers i Minor  Large
] A Minor ) nature reserve sensitive . area, the
several times . impact amount .
points affected scope is
minor.
Relatively far Man Passes the
. Minor away from the v Minor ~ Small landslide and
E Serious . sensitive .
interference nature reserve oints impact amount area, the coal
P excavation area
Pass through Passes the soft
. Cross the rivers  the core area  Minor Minor  Small ;
F Serious . . . base, landslide
several times of the nature impact impact amount area
reserve
Pass the core Small
. . Passes the soft
. . area of the Minor Minor  amount ;
| Serious Minor , . . base, landslide
Hua’eshan impact impact

area
nature reserve




Relatively far Small Pass two
away from the Serious Minor amount landslide
H Minor Minor nature reserve developed

impact impact valley, complex

land formation
Recommended Alignment A

km = kilometer, m = meter.
Source: Environmental Impact Assessment Report, 2005.

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

32. Excavation and Filling Activities. The earthwork will include more than 4.3 million
cubic meters (m®) of soil and more than 20.0 m® of stone and rock. The expressway alignment
needs 19.8 km of tunnels, and 152 bridges and viaducts, totaling 34.2 km. An estimated 10
million m® of waste earth. Despite the expected waste earth, about 2 million borrow pits are
planned. Some embankment sections are far from any cutting sections, and adequate borrow
pits are available near the embankment section. The excavation and disposal of wastes might
affect the ecosystem, natural drainage and agricultural irrigation systems, and water quality.
This, in turn, could lead to soil erosion. In the EIA, 27 borrow pits were identified in hillocks
where vegetation is low, and productive farmland and cash crop orchards do not exist. In
addition, 31 disposal sites were identified in valleys and depressions. These will not be visible
from the road, will not interfere with farmlands or forestland, and will not block the existing
drainage system. The following measures will be employed for borrow and disposal sites to
protect the environment:

(i) As much spoil as possible from tunneling or cutting will be used as fill for
subgrade to reduce the amount of disposal.

(i) Topsoil will be stripped and stockpiled, and retaining walls will be built where
necessary before dumping.

(iii) Intercepting ditches and chutes will be constructed to prevent outside runoff from
entering disposal sites, or to prevent soil erosion from borrow sites; and runoff
will be diverted from sites to existing drainage system or ponds.

(iv) The disposal sites will be rehabilitated into grassland, woodland, or farmland
after closing.

33. The FS identified 27 sites for procuring rock, quarry, sand, and gravel along the road
corridor. Revegetation and other restoration measures will be included in contract documents as
the responsibility of the contractors, and the EA or designated entity for expressway
construction will supervise these activities.

34. Geology. The proposed expressway passes through landslide zones in the lower and
middle mountain areas south of Xinhua and Wangjiaba. Landslides and mudflows are likely
where the alignment goes into landslide-prone areas. Engineering protection measures will be
used to mitigate risks from unstable geology, such as landslides, mudflows, and soft base.
These measures will include anchor colt, earth wall with nail, anti-landslide pile, dam to hold
debris, plastic drainage board, and broken stone pile.
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b. Operation Period

35. During operation of Dashan Expressway, no significant adverse impacts are expected,
unless the rehabilitation plan and maintenance of slope protection works are neglected.

2. Water Quality
a. Construction Period

36. During construction, impacts on the surface water will be caused mainly by bridge and
tunnel construction, runoff from unstable earthworks, vehicle and equipment servicing,
maintenance and cleaning, and activities associated with operation of construction camps (e.g.,
sewage and waste disposal).

37. Tunnels. The Project will build 26 tunnels, with a total length of 19.8 km, and will
produce 5 million m® of tunneling waste. Inappropriate treatment could cause flooding and
debris flow, disturbing irrigation. The main pollutant of tunneling wastewater is suspended solids
(SS) with a concentration of 800—10,000 milligrams (mg) per liter (1). Wastewater from tunneling
will be collected in sediment tanks, retention ponds, and filter tanks to remove silt. It then will be
reused for the tunneling operation. At tunnel portals, an SS removal system will be installed,
which will include one sediment tank, one retention tank, and one small filter tank. The capacity
of the sediment and retention ponds will be 250-350 m®, depending on the size of each tunnel.

38. Silt pollutes the rainfall runoff and surplus spoil from the construction sites. The runoff
water will be stabilized and discharged through sediment ponds. Settlement ponds will be
constructed as part of the soil erosion prevention plan (SEPP) to ensure that the runoff does not
impact the local water quality directly. The sections where the alignment is close to Yuezhou
River, Qian River, Zhong River, and Hou River—as well as their tributaries, which are
designated class | rivers—will receive particular attention.™

39. Bridges. The Project will build 152 bridges and viaducts, with a total length of 34.2 km,
along Dashan expressway. No construction is planned in the rivers. Therefore, no significant
impacts on water quality are expected, if boring waste is hauled properly to disposal sites.

40. Soil Erosion. A SEPP and the cost of SEPP measures have been prepared for the
Project. Appendix 1 contains the plan, while Appendix 2 shows the costs. The mitigation
measures for soil erosion include:

(i) For embankment sections of the expressway, the slopes of the subgrade will be
susceptible to erosion without proper compaction and consolidation. Thus, during
construction, temporary longitudinal drainage ditches will be built every 50 m
down the side slope. In addition, before subgrade completion, temporary side
drainage ditches will be set at the edges of subgrade. Runoff will lead into
settlement ponds to trap soil from the slope during construction. The effluent from
the ponds will be discharged into natural water courses, or diverted to grassland.

% Clause 4.1.5 of Integrated Waste Water Discharge Standard of PRC (GB8978-1996) states that no discharge
related to the project operation and construction will be allowed into rivers designated to class | and class II.
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(i) Slope protection works, as well as grass and tree planting in the right-of-way
(ROW), will be conducted concurrently with the construction. If slope protection
works cannot be built in time, plastic film or similar material will be placed over
the subgrade slope to minimize erosion caused by rainfall and runoff during the
rainy season.

(iii) In borrow and disposal sites, a drainage system will be constructed to minimize
erosion. Topsoil should be stocked before the cutting and embankment, so it can
be reused for revegetation and restoration of the sites after the construction

(iv) Temporarily occupied land will be restored or revegetated.

(v) Major earthworks will be halted during the rainy season.

41. Construction Camps. During construction, more than 16,000 workers will work 300
days a year for nearly 5 years. Each camp will have 500-800 workers for tunnel and bridge
construction, and 1,000-1,200 for highway construction."' For large tunnels and long span
bridge sites, contractors will have their own workers’ camp. Construction workers will produce
1,736,000 liters (I) of domestic sewage daily. The proposed expressway will cross Yuezhou
River, Qian River, Zhong River, and Hou River, which are designated as class |. In compliance
with PRC GB8978-96 discharge standard, construction wastewater will not be discharged into
these rivers, nor will runoff from steel workshops and pre-cast yards areas.

42. To protect water quality, the wastewater for each workers’ camp will be collected in
waste pitches equipped with pumps. Contractors will be encouraged to sign wastewater
discharge contracts with local farmers, who can use the wastewater and solid waste as fertilizer.

43. Grey water produced by workers’ camps, such as washing water and cleaning water, will
be recycled and used for the irrigation of fields and planting areas. The pipelines in the workers’
camp will be planned adequately to suit this requirement.

44, The construction camps will produce 35 tons of solid waste daily. The proper treatment
will include two key measures:

(i) The contractors or contracted waste collection firms should prepare 10
multifunction garbage boxes for each workers’ camp to facilitate recycling, reuse,
and composting.

(i) For each workers’ camp, five waste composting sites will be provided to reuse
wastes. Food waste will be collected to feed pigs, or to be used as fertilizer. The
contractors will be encouraged to contract local farmers to collect, compost, and
dispose of wastes. The contractor will provide vehicles for waste transportation.
The contract with local residents for solid waste disposal will be signed before
construction begins.

45. Toxic hazards and harmful materials (i.e., rusty and acid substances, oil and petroleum,
and asphalt) will be stored away from watercourses.

46. Groundwater. No wells for drinking water have been dug around the project
expressway. However, the tunnel construction could affect the local underground water supply,

" The number of workers is calculated assuming average 30 km length for each contract package.
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especially in Karst formulation.' To prevent this, a two-step groundwater protection protocol will
be implemented for the tunneling. First, probes will be drilled. This involves drilling 70-80 m test
holes before the main tunneling. These are set just above the tunnel excavation face to
intercept any abrupt groundwater leaks. Two or more holes will be drilled in parallel above the
tunnel, and water discharged from these holes will be measured. Depending on the volume, the
characteristics of groundwater will be detected. Based on local groundwater conditions, the
hydrologist will establish the trigger flow volume for special measures. The second step
addresses the possibility of abrupt groundwater increases. Pre-injection grouting will be carried
out, and a series of shafts around the main tunnel will be drilled. The shafts then will be filled
with a concrete slurry or concrete grout to prevent groundwater leaks. This process will be
repeated when groundwater continues to flow into tunnel at an unacceptable rate.

b. Operation Period

47. Adverse impacts during operation are linked to soil erosion caused by heavy rain; failure
of soil erosion protection measures; wastewater from the expressway administration office, toll
gates, services centers, and solid treatment facilities; and accidental leaks. To mitigate the
impacts, the following mitigation measures will be conducted:

(i) Runoff water will be discharged to lawn and grassland in the ROW to retain oil
and soil before reaching the water bodies.
(i) During the first year of operation, planted grasslands and trees, as well as

erosion protection work on slopes, will be inspected at least twice.

(iii) Water treatment and waste disposal facilities will be inspected regularly to ensure
that waste is properly stored, recycled, and disposed of; and that wastewater is
treated to meet PRC discharge standards.

3. Air Quality
a. Construction Period

48. The air quality is good along the proposed highway, satisfying class |l standard. During
the construction stage, pollution will be caused mainly by (i) dust from preparation of aggregate,
mixing of concrete, earthwork, and waste transportation; (ii) smoke from melting asphalt; and (iii)
exhaust gas and dust from heavy equipment and vehicles in the construction site, and along the
haul roads.

49. Traffic on the construction site will generate more than 50% of the total dust. The TSP
concentration is higher than 5 mg/m® within 150 m of the roadside. The particles less than 10
microns are harmful to health. Continuous exposure of these particles can cause pulmonary
disease. To mitigate the impact, the following mitigation measures will be adopted:

(i) Cement mixing plants, asphalt mixing workshops, and material storage sites will
be at least 300 m from residential areas.

(i) Cement mixing plants will be equipped with dust control equipment. Watering
trucks will water haul roads according to a daily schedule. Trucks will be covered
when transporting wastes.

"?Karst formulation is in the limestone landmass. Inside the landmass groundwater seepages and create caves inside.
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(iii) Diesel equipment will be maintained periodically.
(iv) During the 5 years of construction, the four established environment sensitive
points will be monitored quarterly.

b. Operation Period

50. Air quality during operation is estimated based on the traffic forecast in the FS report.
The base year for air quality impact assessment is 2001.

51. The main contaminations during operation are NO, and CO from vehicle emission. NO,
and CO will meet the class Il of Ambient Air Quality Standard (GB3095-1996) along the
alignment over the short, medium, and long term.

4. Noise
a. Construction Period

52. A significant increase in noise levels is expected during construction. Construction and
transportation activities will be the primary sources of noise. Construction activities will involve
operation of heavy machinery, bulldozers, graders, stabilizers, concrete mixing plants, drills,
stone crushing and screening plants, and rollers. While noise levels might be severe, they are
considered temporary and localized. Noise intensity from these activities is estimated to range
from 70 dB(A) to 85 dB(A), and will meet the PRC Noise Limits for Construction Site (GB12524-
90) until 150 m away from the sources during the day and 480 m during the night.

53. The situation could become more severe if several activities occur simultaneously.
Blasting, particularly for borrow, cut, and tunneling operations, is expected to occur frequently,
creating periods of severe noise peaks of more than 100 dB(A) up to 1 km from a blast site. In
addition, large amounts of borrow and waste material will be transported to and from the
construction sites. This is likely to take place frequently during the 12—13 hours per day work
schedule for 300 days per year over 4 years. As a result, villages through which haul roads
pass, or those that are adjacent, frequently would experience noises at 70-80 dB(A). The
expressway passes through mountainous topography, which affords minimal opportunities to
construct alternative haul roads to avoid villages. In addition to affecting the nearby residences,
activities with intensive noise levels might damage the health of construction workers operating
the equipment.

54. Mitigation measures are essential for construction activities to meet the PRC Noise
Limits for Construction Site (GB12524-90), and to protect sensitive receptors. The measures
include the following:

(i) Equipment generating low noise levels will be prioritized, and all machinery
should be maintained properly to minimize noise. Noise reduction devices or
methods should be applied where piling equipment is operating within 500 m of
sensitive sites, such as schools.

(i) The sites for rock crushing, concrete mixing plants, etc. will be at least 1 km from
sensitive areas, such as residences, schools, and hospitals, in accordance with
PRC Standard (GB125232-90).

(i) To reduce noise at night, loud machinery, such as pilling, will be operated only
between 0600 and 2200 hours, according to PRC regulation on Noise Limits for
Construction Site (GB125232-90) and PRC Standard of Environmental Noise
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(GB3096-93)." The movement of heavy vehicles along urban and village roads
also will be restricted to the same hours.

(iv) If schools are nearby, the construction unit will reach an agreement with schools
regarding heavy machinery work to avoid any unnecessary disturbance. If some
construction activities must be continued during the day and night, the
construction unit will reach an agreement with nearby residents. This could
include compensation payments to the most severely affected residents.

(v) Blasting will be carried out only with the permission of the construction chief
engineer, using a pre-established schedule. People within 200-500 m of the
blasting site in all directions (depending on the charge used) will be informed of
this schedule. Blasting mats will be used to reduce flying debris, and to help
suppress noise.

(vi) Local environmental authorities or contracted environmental supervisors will
monitor construction sites near sensitive areas regularly and irregularly. If noise
standards are exceeded, equipment and construction conditions will be checked
and mitigation measures will be implemented.

(vii) 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.

b. Operation Period

55. The State Environmental Protection Administration (SEPA) regulation No. 94-2003"
requires that the noise level within 30 m of the ROW should meet class IV of the PRC standard
(GB3096-93)—or 70 dB(A) in the day, 55 dB(A) at night. For the areas 30 m outside the ROW,
class Il standard applies—or 60 dB(A) in the day, 50 dB(A) at night. In addition, for all schools
and hospitals, 60 dB(A) during the day and 50 dB(A) at night should be applied within or outside
30 m of the ROW.

56. In the short term (to 2010), all residential areas will meet the standard. In the medium
term (to 2020), all residential areas will meet the daytime standard, except for Shanlinwan
village and Jingjiaopu village, where noise levels will exceed the standard by 0.5and 0.7 dB(A),
respectively. In the long term (to 2025), all the residential areas will meet the daytime standard.
In the evening, however, Pingdeng village, Tie Kuang village, Changtianba village, Liushu
village, Shanlinwan village, Jinggiaopu village, and Chayia village will exceed the standard by
0.22, 0.38, 2.03, 0.05, 3.15, 3.3, and 0.32 dB(A), respectively.

57. In the short term (2010), the primary school of Pingdeng village will exceed the standard
by 0.79 dB(A) in the evening, while all the others will meet the standard. In the medium term
(2020), the primary school of Pingdeng village will exceed the standard by 0.88 dB(A) in the
daytime, while the primary school of Pingdeng village and Qizhaixing primary school will exceed
the standard by 5.22 and 2.14 dB(A), respectively. All the others, however, will meet the
standard. In the long term (2025), the primary school of Changba village, primary school of
Pingdeng village, and Qizhaixing primary school will exceed the standard by 0.08, 3.87, and 0.5

'3 Noise Limits for Construction Site (GB125232-90) forbids some construction activities at night that generate high
levels of noise. Standard of Environmental Noise of Urban Area (GB3096-93) suggests the night and day period be
defined according to local life pattern, and should be determined after consultation with local environmental
protection bureau. The EIA considers 2200 to 0600 as night time.

" SEPA’s Regulation No. 94, 2003, the Noise Standard for Schools and Hospitals for Road Construction Projects.
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dB(A), respectively, in the daytime. The primary school of Changba village, primary school of
pingdeng village, center school of Tie Kuang County, primary school of Changtianba village
Shitang County, Qizhaixing primary school, and Xiaogiwan private primary school will exceed
the standard by 1.78, 7.62, 0.48, 1.21, 4.97, and 0.79 dB(A), respectively.

58. One of the following measures will be applied to sites whose estimated noise levels
exceed the standards:

(i) Build sound barriers at the nine severe impact areas.

(i) Prohibit the construction of new residential areas within 100 m of the road.

(iii) Upon completion of construction of each section, immediately plant trees and
shrubs within the 50 m wide road reserve.

5. Transport of Hazardous and Toxic Materials

59. Four kinds of dangerous goods occasionally are transported on the Dashan expressway.
Construction vehicles pose the greatest risk of accidents during construction.

60. Though the risk is small, it should not be neglected. If a vehicle carrying dangerous
products overturns on the bridge, serious damage to the environment can be expected. The
management of the expressway, local government, and other relevant government units should
prepare emergency plans. In the emergency action plan, communication among entities is one
of the key areas to develop. Law enforcement efforts focusing on vehicles transporting such
materials can minimize the risk of accidents.

61. The Dashan Expressway Company should prepare the emergency action plan,
employing an experienced consultant. Sichuan Environmental Protection Bureau (SEPB) and
Sichuan provincial traffic authorities should be consulted. SPCD will approve the plan, which
then will be distributed to key staff of the maintenance department. An emergency plan will
define (i) who has authority to act, (ii) what actions are needed to deal with a spill, and (iii) who
will implement these actions.

6. Vehicle Emission

62. With rapid economic development and the rising number of vehicles, vehicle emissions
have become a major cause of air pollution. To mitigate the impact of vehicle emissions, SEPB
will follow the National Vehicle Emission Control Strategy specified by SEPA. The strategy
includes:

(i) Introducing stricter emission standards, step Il of GB 18352-3-2005 and GB
17691-2005 by July 2007, and step IV by July 2010." These are equivalent to
step Ill and step IV of European Emission Standards, respectively. By adopting
step Ill and IV, new vehicle emissions can be reduced to around 50% and 30%,
respectively, of the current standards, which are equivalent to step Il of European
standards.

(i) Adopting an inspection and maintenance program for all vehicles, including

' SEPA. 2005. Limits and Measurement Methods for Emission from Light-Duty Vehicles (lll, VI) of PRC (GB18532-
3); and SEPA. 2005. Limits and Measurement Methods for Exhaust Pollutants from Compression Ignition and Gas-
Fueled Positive Ignition Engines of Vehicles (lll, IV, V) of PRC (GB17691).
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annual emission checks and roadside testing. If a vehicle cannot meet the standards,
emission control devices will have to be repaired, updated, and installed.

(iif)
(iv)

Encouraging the use of alternative or cleaner fuels.
Retiring obsolete vehicles.

63. To reduce vehicle emissions related to the operation of the expressway, the expressway
operator will adopt the following measures with SPCD and SEPB:

(iii)

Motor vehicle emissions control provisions will be included in the tendering
documents for gas stations along the expressway, such as petrol, diesel, and
compressed natural gas refueling facilities. Contractors that include such
facilities in their bids will be considered favorably and given preferential
consideration, if all other conditions are equal.

Similar provisions will be included in the tendering documents for bus companies
operating between Dazhou and Ghuanshan. Bidders proposing buses with
cleaner fuels and better emissions control systems installed will be given
preferential consideration, if all other conditions are equal. Bus companies that
cannot meet the provincial emissions control standards will not be allowed to bid
for expressway bus services.

The expressway operator will engage a qualified environmental monitoring
institution to monitor ambient air quality along the expressway; particularly at
sensitive receptors, such as school, hospital, and residential sites. Such
monitoring will be used to determine whether any mitigation measures should be
included in the vehicle emission control program.

Training programs will be provided during project implementation to strengthen
the capacity of SPCD and the Implementing Agency regarding general
knowledge, various programs, mitigation planning, and other relevant aspects of
motor vehicle emissions control.

B. Ecological Environment

64. Flora and Fauna. Natural vegetation in the project area has been decreasing since
1958, when people started destroying the forests and developing more farmland in Tongchuan
District of Dazhou, Xuanhan County, and Wanyuan. Natural vegetation land coverage has
dropped from 56.0% to 34.6%. Since construction of the expressway will destroy some
vegetation, the entities responsible for building and operating the expressway must implement
the following mitigation measures:

Before felling any trees, a formal application must be submitted to—and
approved by—the county forestry administration.

Every contractor must submit a logging and replanting plan to—and receive
approval from—the county forestry administrations.

A vegetation layout based on the topographic drawing of the project site must be
provided. This will illustrate the approximate area of forest restoration and the
amount, location of restoration, and the type of removed trees and maintenance.
Plants and trees will be maintained during the operation stage. When appropriate,
vegetation restoration work can be subcontracted to local villagers.

65. Nature reserves and Giant Salamander Habitat Area. From AK125 to 137, the
expressway passes within 300 m of the nature reserve in the nearest section of the
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experimental zone of Huaeshan Nature Reserve. In the reserve, more than 370 kinds of wild
vertebrates have been found, including 30 species of wildlife that are on national protection lists.

66. After several consultations with the local forest bureau in charge of the nature reserve,
the alignment was selected and construction restrictions were agreed upon to prevent any
project impact on the reserve. In accordance with this agreement, all construction will be outside
the experimental zone, and quarries and blasting will not be allowed near the experimental
zone.

67. The Giant Salamander Habitat Area on Zhonghe River is about 4.5 km upstream from
the nearest section of the alignment. Adverse environmental impacts are not expected as long
as no quarries, blasting, borrow sites, and disposal pits are near the habitat.

C. Sociocultural and Economic Development
1. Social and Economic Development

68. The construction of the expressway will provide construction jobs, as well as convenient
and quick access to markets. This will create indirect benefits, such as opportunities to increase
income by providing food and local agricultural products. An estimated 2.2 million people,
including 1.5 million poor, will benefit directly from the expressway, local roads, and
transportation centers. An additional 4 million people will benefit indirectly.

69. The local male population will be attracted to higher wages at the construction sites. As
a result, the workload at home on the female population will increase. During the 5-year
construction period, if males are not available to farm, the work pressure on the female
population will be immense. They will have to support their families on their own, though higher
household income might offset the adverse impact on the family and community. Construction
workers from the local agricultural communities will be allowed to return home during busy
farming seasons to reduce women’s farming workload.

2. Impact on Cultural Heritage

70. Luojiaba relics is a national cultural protection site, as well as one of the most important
Ba people cultural relics. The project alignment is northwest of the relics, about 4.5 km from the
relics’ boundary. As such, no direct impact on the relics is expected. However, the existing
protection zone might not cover all the unknown underground relics. Therefore, the county
Cultural Relics Bureau should review the construction area, particularly in Puguang town, after
the detailed design for the alignment has been completed to ensure that expressway
construction will not conflict with any cultural relics. The Culture Protection Department also
must conduct an intensive survey within the construction boundary before construction begins.
Rescue excavation, or alignment changes, will be adopted if necessary.

71. During construction, the county Cultural Relics Bureau will conduct a survey of relics
before excavation work starts. Dashan Expressway Company and Sichuan Provincial Cultural
Relics Bureau will provide the contractors with a procedure for handling any relics encountered
during excavation.
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3. Resettlement

72. The expressway will require the relocation of 1,148 households (5,279 people), including
those whose access to farmland is restricted or cut off. The Project will severely and negatively
impact these local residents. However, the affected people will be resettled in their own village.
Special care needs to be provided to a few vulnerable people, including single elders, disabled,
and households headed by women.

73. Road construction will require acquisition of about 779 ha, of which 49.5% is arable land,
49% forestry land, and 1.5% residential area. The land acquisition will involve 3 counties, 18
townships, and 49 administrative villages. During construction, 240 ha will be acquired
temporarily, of which 50% is paddy field and 50% is dry land. Most affected farmers will lose a
small portion of their land so that they can continue farming. Compensation will be paid to local
residents, as stipulated in the Land Law.

74. The resettlement cost includes administration cost, land recovery and restoration cost,
and fixed asset restoration cost.

4. Induced Environmental Impacts From Mining Activities

75. Construction of the expressway, and the resulting reduction in vehicle operation costs,
will stimulate the exploitation of minerals and the tourism industry. Wanyuan has abundant
mineral resources, such as barium, coal, iron, vanadium, gesso, and cement rock. New mining
and tourism activities might affect the environment in the region. In addition, the project area,
with the Pa people’s culture and well-preserved natural environment, has tourism potential.
Generally, development projects increase the number of vehicles, which leads to a rise in
emissions. However, the traffic volume forecast, which is based on economic growth in the
region, has taken this increase into account. An EIA for each mining development project, in
accordance with PRC laws and regulations, should mitigate the environmental impact of such
developments. An environmental assessment conducted during the planning of each
development project, should assess the potential adverse impacts of tourism.

D. Environmental Impacts of Local Roads

76. Rehabilitation work proposed for the candidate local roads will mostly involve upgrading
of the earth tracks or gravel roads to asphalt concrete pavement. Based on the experience of
similar ADB-financed road projects in Sichuan, and the preliminary study done by SPDI, the
environmental impact of the local roads is expected to be small, given that upgrading work will
mostly be carried out on the existing alignment, and therefore it will not require significant land
acquisition. The improvement of pavement will have a positive impact by reducing the dust level
and vehicle emissions. In case the subgrade requires widening, it might involve a small amount
of earthwork, which would result in soil erosion and removal of some vegetation. Such impacts
are localized and limited. However, revegetation, soil erosion control, and water pollution
prevention measures similar to those used in the expressway construction will also be applied
to minimize the impacts.

77. In accordance with the government regulations and ADB’s Environment Policy, the EA
will conduct environmental assessment for the local roads component. If an initial environmental
examination identifies any potentially significant environmental impact related to this
component, an EIA with environmental management plans (EMP) will be prepared.
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78. These proposed local roads serve one of the poor areas in the PRC. More than 23% of
the rural population lives in poverty, with per capita incomes below CNY1,800 per year. The
main objectives of the local road components are to reduce poverty and promote economic
development in this area. Village surveys by the TA team indicated that the average per capita
income of people in areas with access to paved roads is CNY1,250 higher than for people in
areas without access to paved roads. This suggests that the local roads upgrading component
can increase significantly the incomes of people living in the area.

79. Road access improvement also has many unquantifiable benefits, such as increased
farming knowledge or know-how; and better access to education, medical services, and
markets. Overall, the positive socioeconomic impacts of the local road upgrading are significant.

E. Environmental Impacts of Transportation Centers

80. Passenger transportation centers are normally in urbanized areas. Upgrading passenger
transportation centers includes renovation of buildings, which will involve construction vehicles
and equipments. The construction vehicles and equipment will emit fumes, such as nitrogen
oxides, CO, and hydrocarbons, and increase noise significantly. The impacts on residents will
depend on the nature of the upgrading and sensitive sites, such as residential areas around
these centers. Therefore, the EA will conduct environmental assessment for upgrading of these
passenger transportation centers. If it identifies any potentially significant environmental impact
related to upgrading of any of these centers, EIAs with environmental management plans (EMP)
for the identified centers will be prepared in accordance with PRC regulation.

81. With the expressway and local roads, the upgrading of transportation centers will benefit
the local population directly.

F. Possible Change in Alignment
82. If the alignment changes, the following steps will be taken:
(i) The EA will determine whether the deviation is minor or major, in consultation with
the Asian Development Bank (ADB).
(i) For a minor deviation, the environmental design engineer will propose mitigation

measures and incorporate them into the detailed design drawings.

(iii) For a major deviation that might cause significant environmental impacts or affect
additional people, the EA will conduct additional environmental assessment,
including public consultations. The revised EIA report will be submitted to SEPA, in
accordance with Government procedures.

VI. ECONOMIC ASSESSMENT

83. Environmental Cost. The construction cost of the Project is estimated at CNY9,100
million. Environment protection investment is CNY49.5 million—or 0.5% of the total project
investment—including capital investment (Appendix 2, Table A2.2) and inspection during
construction (Appendix 2, Table A2.4). The operation cost will total CNY17.9 million during the
operation period.
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84. Environment Benefit. By shortening the distance and implementing the mitigation
measures specified in the EMP (Appendix 3), the Project Expressway will have the following
benefits:

(i) The FS estimated that the reduction in fuel consumption due to improvement of
transportation capability and the shorter distance will save 7.58 million—29.8
million | per year. That translates into a savings of CNY645 million—-CNY2,539
million per year. In terms of pollution, the fuel savings will decrease greatly the
amount of CO and nitrogen oxide discharges. To expressway users, the cost
saving will be CNY0.68—CNY1.85 per km.

(i) Based on market prices, the total economic value of planted and replanted trees
and bush, grassland, and restored arable land is estimated at CNY25.0 million."®

(iii) Planted and replanted trees, bush, and grassland will have environmental
functions, such as water conservation, soil erosion prevention, release of oxygen,
and adsorption of air pollutants. By using shadow project, compensating wage
differentials, preventive expenditures, or replacement cost approach, the total
ecological benefit of water conservation of afforested land is estimated at
CNYO0.21 million, benefit of soil erosion in terms of fertilizer saving is CNY7.9
million, benefit of oxygen release and removal of air pollutants is CYN603.4
million, and benefit of improving views is CNY239.5 million."

85. Economic Analysis of Environmental Impacts. The construction and operation of the
expressway will cause some environmental damage, such as loss of forest and arable land,
increase in traffic noise, and soil erosion. The economic loss of such environmental damage is
estimated at CNY46.2 million. ®® Combining this environmental damage cost with the
environmental investment for mitigation measures, net environmental benefit will be CNY728
million over the 15-year operation period. If oil savings are considered, the environmental
benefit of the Project will be even greater.

VII. ENVIRONMENTAL MANAGEMENT PLAN
A. Environmental Management Plan

86. The SPDI and the appointed expressway company will adopt the EMP specified in the
SEIA and EIA for the implementation of all mitigation measures. SPDI will include
preconstruction mitigation measures in the final design. SPDI will deliver these measures with
the EMP to the expressway company, which then will prepare the construction program for the
contractors. During construction, the expressway company will ensure that the contractors

'® The assumed market prices are CNY20 for a tree, CNY10 for a bush, and CNY15 for 1 square meter of grassland;
and CNY22,500 per ha of arable land, based on the market survey conducted under the EIA.

' The value of soil loss is calculated based on the loss of total nutrient elements. Fertility of mountain soil along the
alignment is assumed to be 0.439 gram (g) per kg (g/kg), 0.02 g/kg, 5.80 g/kg. The market price for such elements
is respectively CNY3.0/kg, CNY3.2/kg, and CNY1.1/kg. Thus, the cost of soil loss per ton is about CNY7.76. The
environmental benefit of oxygen release is estimated based on the oxygen release rate of arbor, which is assumed
to be 759.3 m*/ha per year by arbor. The market price for oxygen is assumed to be CNY630 per kilo gram. The
economic benefit of view is assumed to be CNY0.1 for each passenger using the expressway. Health endpoint
impacts, such as respiratory symptoms or iliness, are estimated to increase yearly by 0.94% for the 4,000 people
along the alignment. The hospital fee for curing the disease is about CNY2,000 per case. The loss of working days
is included in the health cost estimation.

'® The cost of environmental damage was estimated using the same unit costs defined in footnotes 16 and 17.
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implement the EMP. During operations, the comprehensive monitoring program defined in the
EMP will be undertaken.

87. SPDI and the appointed expressway company will prepare at least two environmental
specifications, which they will include in all tendering documents and operation contracts:

(i Terms and conditions in the contract, and environmental terms and conditions in
the specifications. For example, this can be the EMP, which can be included as
an executable attachment in the contract.

(i) Environmental agreements in the equipment and machinery loan contract, which
describe the environmental responsibilities of the lender and the borrower (based
on the EMP).

88. The EMP in the SEIA will be updated during the detailed design stage, and will form part
of the standard International Federation of Consulting Engineers (FIDIC) contractual terms and
conditions to be adopted for the Project.

B. Institutional Requirements
89. For a reliable and coherent environmental monitoring plan, the following steps will be
taken:

(i) Administrative and management commitments will be made to the mitigation and

monitoring plan.

(i) A copy of the translated SEIA, including the EMP, will be provided to SPCD, the
contractors, and their site offices.

(iii) Clear instructions on the implementation of the mitigation measures and the
application of penalties will be provided in case of non-compliance of regulations.

(iv) Experienced environmental monitoring and analysis staff will be engaged in the
appointed expressway company, and this staff can be subcontracted to the
Dazhou, Xuanhan, and Wanyuan environmental monitoring stations.

(v) Systematic and reliable data collection, organization, and reporting should be
provided, based on the monitoring reports of the Project.

90. The appointed expressway company will implement these five measures. The training
can be based on the model of Chengnan Expressway project.

91. The monitoring of noise, air, and water quality impacts can be sub-contracted to three
local environmental monitoring stations (Dazhou, Xuanhan, and Wanyuan), or to licensed
consultants. They will provide on-the-job training for the contractors and the expressway
company, and also undertake sampling and laboratory analysis work. At the end of the second
year of the construction, the monitoring staff will hand over the responsibilities of data collection
to the expressway company, while completing the laboratory analysis work by themselves.

92. Training the staff of the appointed expressway company on environmental mitigation
measures, monitoring, and reporting is essential. The cost of the training should be included in
the project budget.

93. The contractor must ensure that the mitigation measures during the construction are
implemented and maintained. The appointed expressway company will take the lead among all
levels of government departments to
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(i) ensure that the mitigation and monitoring responsibilities have been included in
the contracts and specifications;

(i) distribute to the contractors copies of the SEIA, EMP, and monitoring plan;

(iii) organize domestic training on environmental monitoring, information analysis,
and reporting with the SEPA, the Highway Scientific Study Institute of the
Communication Ministry, or the international consultants;

(iv) appoint independent environmental monitoring specialists; and

(v) ensure reliable and timely preparation and submission to ADB of semiannual
inspection and monitoring reports.

C. Monitoring

94. At the design stage, before construction, the main monitoring work is to decide whether
(i) any measures for reducing noise in the sensitive areas have been stipulated, (ii) the visits to
the cultural relic sites have been conducted, and (iii) the mitigation and monitoring tasks have
been included in the tendering and contractual documents.

95. During construction, conformity monitoring should be conducted concurrently with the
construction work. During the first 2 years of construction, monitoring should be conducted once
a month using the monitoring checking forms in the EMP. An independent specialist will audit
the Project every 4 months. If the monitoring results are satisfactory during the first 2 years, the
monitoring can be reduced to every 4 months and the audit to every 6 months.

96. Within 6 months after construction is completed, the technical department of the
expressway company will collect documents and materials from all the contractors, and provide
a construction mitigation accomplishment report to the project manager of the appointed
expressway company and to ADB. The report will show the time, scope, and achievements of
the mitigation completed, as well as the maintenance and monitoring results during operation.
Since the expressway company is also responsible for the road operation, it should ensure a
smooth transfer of the environmental responsibilities.

97. From the lessons learned in previous ADB projects (e.g., Chengnan Expressway and
Panxi Expressway), SPCD has improved its mitigation and conformity monitoring procedures
steadily.

98. The monitoring work (Appendix 3) during operation should concentrate on the
performance of the mitigation measures, noise sampling, and vehicle emission testing.

VIIl.  PUBLIC CONSULTATION AND DISCLOSURE

99. During EIA preparation, public participation and information disclosure were conducted
by liaising with local government and visiting families affected by the Project (mostly through
questionnaires). As a part of the EIA, 143 public questionnaires were sent, which were
completed and returned. The survey subjects were selected from administration units, such as
farmers, workers, and teachers, etc. The results are as follows:

(i) Everyone who responded to a questionnaire expressed support for the Project.
About 99% thought that the expressway project was necessary to promote local
economic development. Respondents thought that the main adverse
environmental impacts would be noise, dust, and vehicle emissions.

(i) Respondents were concerned mainly about land acquisition and resettlement,
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especially those whose property might be acquired due to expressway
construction. However, the survey found that most of them knew nothing or very
little about resettlement or compensation policies, and were worried about the
transparency and fairness of these policies.

100. The SEIA included three roundtable meetings 9-11 January 2006, which 37
representatives from local county government attended. While most of them expressed support
for the Project, they also concluded that this might bring some negative effects to the
environment. A fourth meeting was held through telephone conference in January 2005.
Surveyors also visited officials of Xuanhan County, and asked for their advice on several topics.

101. The officials agreed that (i) the expressway should be constructed as soon as possible,
as this will bring great benefits, mainly by providing reliable transportation services; (ii) soll
erosion control is the most important issue during expressway construction, followed by dealing
with the construction wastes from the tunneling operation and earth excavation, and cultural
heritage protection; (iii) land acquisition and resettlement should be addressed carefully; (iv)
greening works should be implemented once a section of highway is completed; and (v) SPCD
and onsite units should consult with local officials at this stage and during construction,
especially on waste disposal matters. They should try to find the disposal sites that are
acceptable to local officials. This should be finished before the other work starts.

102. None of the participants in the public consultations raised any serious problems. All the
issues and mitigation measures discussed in these meetings have been considered in the EMP
(Appendix 3).

103. The EIA and SEIA will be made available for public review at the SPCD and SEPB, and
will be placed in public libraries, before the final approval from SEPA.

IX. CONCLUSIONS

104. To implement the EMP effectively, environmental training, environmental supervision,
and monitoring will be crucial aspects of project implementation. Therefore, all training costs
associated with the implementation and maintenance of environmental mitigation measures are
included in the estimates. The SPDI and the Implementing Agency are recommended to
contract SEPB, SEPA, professional companies, or individual consultants to conduct a
preconstruction training workshop for the contractors

105. If the measures defined in the EMP and monitoring plan are carried out on time and
properly throughout preconstruction, construction, and operation, the Project can proceed
without serious environmental effects.
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SUMMARY SOIL EROSION PREVENTION PLAN
A. General

1. In December 2005, the Sichuan Provincial Design Institute (SPDI) completed the
draft soil erosion prevention plan for the Project. The plan was made with reference to the
following regulations and technical reports:

(i) Laws. Soil Erosion Control Law and the other 14 related laws passed by the
National People’s Congress on 29 June 1991.

(i) Statutes. The 12th and the other eight related documents 2001 of the Soil
Erosion Control Plan for Highway Construction Projects, issued by the water
resources and communications departments.

(iii) Technical regulations and design requirements. Technical Regulation on
the Soil Erosion Control Plan for Development and Construction Projects
(SLL204-98), issued by the Water Resources Department.

B. Soil Erosion Situation

2. The Project expressway will cover Tongchuan District and Xuanhan County in
Tongchuan City, and Wanyuan City. The soil erosion situation is described in paras. 3-9, in
accordance with the second remote sensing information.

3. The soil erosion area in Tongchuan District is 177.74 square kilometers (km?),
covering 26.61% of the district. The lightly eroded area is 59.64 km?, or 33.55% of the loss
area. The moderately eroded area is 99.81 km?, or 56.16% of the loss area. The intensively
eroded area is 18.29 km? or 10.29% of the loss area. The annual average soil loss is
798,900 tons (t), while the average soil erosion modulus’ is 1,805 t/km? per year.

4. The soil erosion area in Xuhan county is 1,451.83 km?, covering 33.98% of the total
area of the county. The lightly eroded area is 486.11 km?, or 33.48% of the loss area. The
moderately eroded area is 408.12 km?, or 28.11% of the loss area. The intensively eroded
area is 422.57 km?, or 29.11% of the loss area. The high-intensively eroded area is 135.03
km?, or 9.3% of the loss area. The annual average soil loss is 8,900,000 t, while the average
soil erosion modulus is 2,083 t/km?-per year.

5. The soil erosion area in Wanyuan City is 2,438.23 km?, covering 60.27% of the total
area of the city. The lightly eroded area is 20.60 km?, or 0.84% of the loss area. The
moderately eroded area is 824.82 km?, or 33.83% of the loss area. The intensively eroded
area is 1,394.18 km?, or 57.18% of the loss area. The high-intensively eroded area is 198.63
km?, or 8.25% of the loss area. The annual average soil loss is 14,586,900 t, while the
average soil erosion modulus is 3,606 t/km?*per year.

6. The Sichuan provincial government's announcement on the classification of key
prevention and control areas categorized the areas along the road as Key Controlling Areas
in Sichuan Province. The permitted amount of soil loss is 500 t/km?per year.

7. The soil erosion survey and the soil erosion remote sensing information analysis
found that the Project spans different soil types, and that the vegetation and soil utilizing
status are different. Thus, the type and form of soil erosion are also different. Characteristics
of soil erosion are described in paras. 8-9.

' Soil erosion modulus indicate amount of annual soil loss per square kilometre of the land.
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8. The physiognomy in Dazhou (Luojiang)-Changxi highway is erosion landform with
low mountains and foothills. This highway section goes through western Tongchuan District,
which is moderately and slightly loss areas with low mountains and deep hills. The
physiognomy in this area is low mountains and deep hills, and the vegetation is good. The
soil erosion is mainly slightly and moderately erosion type. The highway section goes
through central and northern Xuanhan County. The central part is moderately and intensively
loss areas with middle mountains and foothills. The landforms are complicated, the
population density and cultivated rate is high, and the vegetation is separate with low
coverage. Thus, soil erosion is serious. The northern part is “slightly loss areas with middle
mountains and foothills.” The population density is low, vegetation coverage is high, and
production activities are less. Thus, soil erosion is relatively slight.

9. The physiognomy in Changxi to the end of the highway is erosion landform with low
to high middle mountains. The highway section goes through Tiekuang, Shitang, Taiping
(town), Guandu, and other towns, which belong to “moderately and intensively loss areas
with middle mountains and narrow valleys.” Other towns, such as Baisha and Lishu, belong
to “intensively loss areas with lots of mountains and valleys.” Because of the steep
landforms, soil erosion includes gravitational erosion, in addition to water erosion. The forms
of soil erosion are mainly surface erosion, gully erosion, landslip, etc.

C. Soil Erosion Forecast

10. The Project will affect 973.55 hectares of primary surface area. Losses will reach
680,600 t if no conservation measures are implemented. By adopting preventive measures,
more than 95% of existing and new losses will be controlled. The average modulus of soil
erosion will be reduced to 500 t/km? per year.

11. To avoid serious soil and water losses during construction and operation, the
company and contractor will adopt the special measures identified in the water conservation
report and environmental management action plan (EMP) in the environmental impact
assessment (EIA) and summary environmental impact assessment (SEIA).

Table Al.1: Soil Erosion Forecast

Soil Primary . . Ratio to
. . Soil New Soil
. Area . Erosion Erosion New
Period Project Loss Loss
Property Area (t) t) 0 Losses
(km?) (%)
Roadbed, 58096 | 38,868 | 310,096 | 271228 44.31
Road Surface
Permanent | Bridge 78.32 3,700 42,380 38,680 6.32
Site Interchange 92.66 4,395 44,594 40,199 6.57
Tunnel 1.55 38 220 182 0.03
Service Area 4.00 119 966 847 0.14
'l\:"atﬁf'a's for 14.37 633 2,153 1,520 0.25
Construction Cee 'tng :
Period E°”S ruction 45.25 1,843 2,825 982 0.16
ncampment
Temporary | Construction 10.43 257 1,357 1,101 0.18
Site Access
Slag Dum 101.60 6,827 231,452 224,625 36.70
Temporary
Materials 35.41 821 18,652 17,832 2.91
Storage
Subtotal 973.55 57,501 654,696 597,196 97.57
Primary Permanent | Roadbed,
Operation Site Road Surface 410.57 6,821 19,237 12,416 2.03
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Period Materials for 14.37 469 634 166 0.03
Feeding
Construction
Temsri)tzrary Encampment 45.25 1843 2,119 276 0.05
Construction 10.43 257 380 123 0.02
Access
Slag Dump 101.60 1,683 3,580 1,897 0.31
Subtotal 58222 | 11072 | 25949 14,877 244
Total 155577 | 68573 | 680,645 | 612,073 100.00

km2 = square kilometer, t = ton.
Source: Environmental Impact Assessment Report, 2005.

D. Mitigation Measures

12. The soil erosion control report refers to soil erosion in the main project, including
roadbed, road surface, and tunnel works. It highlights some protection measures for soil
borrow areas, disposal sites, and temporary sites. The report also provides soil erosion
control design for different slops, borrow areas, and disposal sites.

1. Disposal Sites Protection

13. Along the highway are 30 disposal sites, dealing with about 6,470,100 cubic meters
of waste during the construction. It occupies primary area of 973.55 hectares. The measures
for water conservation include landscaping, retaining wall, drainage system, and cofferdam.
The following technical criteria are recommended in the report:

(i) A blocking dam and retaining wall should be established in front of soil
disposal sites. The retaining wall should be able to endure a flood of 20 years
return period. An intercepting drain and chute should be built 0.5 m above the
design level to block the water upriver, and then connect upstream flow into
natural drain or drainage system via the chute.

(i) Spoil compaction should be higher than 85%. The gradient of spoil on
retaining wall should be 1.1-1.2-meter height. In view of the drainage, the
gradient of the surface should be more than 2%.

(iii) The surface of the spoil area should be covered with a thin layer of topsoil for
plantation. Spoil area that used to be agricultural land can be reinstated for
agricultural use.

2. Engineering Protection

(i) Slope protection should be designed adequately using, retaining wall,
landslide, spraying protection, and landscaping.

(ii) Drainage system should be designed adequately using, catch-work, barrel-
drain, French drain, road, and pipelines. The water in pipelines will flow into
river through the drainage system to protect the roadbed.

(iii) For bridge and tunnel, the drainage system should include depositing pool
and retaining wall.

(iv) Road should be paved as soon as possible.

(v) For slope protection, site leveling and landscaping of interchanges should be
applied as soon as possible.

3. Planting

14. Planting will be provided to areas where it is unsuitable for cultivating, such as
roadside, central isolation belt, interchanges, service area, administrative area, soil field, and
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wasted soil field. The planted area is about 95% of plantable area. The planted ratio of
interchanges, service area, and administrative area should be more than 30%.

15. The road pavement and drainage system will stop operating after construction is
completed. The site and temporary road will be furbished with plants after construction.

E. Implementation
1. Schedule
16. Table A1.2 shows the implementation schedule.

Table A1.2: Schedule for Implementing Soil Erosion Prevention Measures

Project Construction Period Post-construction
Period
Year 2007 2008 2009 2010 2011
Roadbed Project
Road Surface Project
Measures for Water Conservation
Drainage
L S|ope -
Principal Protection
Part of
Project Temporary
Protection
Virescence
Wasted Slag | Blocking
Field Residue Dam
Retaining Wall
Upriver
Intercepting
Drainage
Berm Drainage o
Land
Renovation
Virescence
Temporary Land
Construction | Renovation
and
Influenced Virescence
Area
Tending after young plantation
Principal Part of Project — Water Conservation Project

Source: Soil Erosion Prevention Plan, 2005.
2. Design

17. Combining the water conservation plan approved by Sichuan Water Bureau with
construction drawings in primary design and construction design stages. All changes to
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water conservation plan and engineering design by Communication Bureau and Design
Institute shall be approved by Sichuan Water Bureau.

3. Clarify Construction Responsibilities

18. Soil erosion control requirements in the tendering document should be included in
the construction contract. The contractor’s responsibilities on soil erosion control should be
clearly specified. The responsibility also covers soil and stone purchased from external
sources.

4, Supervision

19. The construction site supervision team should have licensed soil erosion control
supervision experts. Only such licensed experts can supervise soil erosion items identified in
the report. After each section is completed, the supervision engineer will check and accept
the implementation situation, and make sure the quantity and quality of each measure.
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ENVIRONMENTAL COST AND BENEFIT

Table A2.1: Summary Environmental Costs and Benefits

29

(CNY)
Items Cost
Project investment 336,470,600
Environmental investment during construction 49,533,500
Environmental operation costs ( 2010 ~ 2025 ) 23,900,000
Environmental monitoring and inspection 1,580,600
Relevant environmental investment 261,456,500
Quantifiable environmental damage during construction
and operation 36,338,000
Loss of trees, grassland, and arable land 17,270,000
Loss of functionalities of water conservation due to the
loss of vegetation 965,000
Increase of soil erosion in term of loss of soil nutrients 18,460,000
Decrease of oxygen release from plants 68,000
Increase of noise impacts on residences and schools 75,000

Quantifiable environmental benefits
Economic gain of reclaiming arable land, planting
and/or replanting trees, grassland
Economic gain of functionalities of water conservation
due to vegetation
Economic gain from soil erosion prevention in term of
saving soil nutrients
Increase of oxygen release from plants and removal of
air pollutants by plants
Improving views of the expressway

Net environmental benefit

1,101,345,590
250,270,000
216,590
7,920,000

603,409,000
239,530,000

728,036,990

Source: Environmental Impact Assessment Report, 2005.
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Table A2.2: Environmental Cost for Mitigation Measures

During Design and Construction

(CNY)
Environmental Issue Mitigation Measures Amount
Acoustic environment 1. Control construction time
2. The construction site, material site, and mixing station
are more than 100 meters from sensitive point
3. Selection and maintenance of construction equipment 100,000
4. Health protection of the equipment operators and the
site supervisors
Water environment 1. Cesspool, rubbish transport, and setting cesspit at the
site
2. Construction of wastewater treatment
ﬁ;/eF:reventlon of bridge construction from polluting the 4,400,000
4. Prevention of runoff from flushing the construction
materials
5. Cleaning up of the construction site
Air environment 1. Prepare four watering carts at construction site
2. Powder materials, bag or container transportation, and
covers of the pile 2,200,000
3. Health protection of the operators at cement mixing
station and asphaltum mixing station
Safety 1. Safety facilities and safety supervision at construction
area
2. Transportation of construction materials in rush hours 1,500,000
should be avoided to reduce the traffic jams and prevent
traffic accidents
Environmental management Environmental inspection and management during 1.000.000
preconstruction and construction ’ ’
Wastewater collection system For 111 large- and medium-scale bridges (CNY50,000
. . per bridge on the average) 5,550,000
of bridges over the river
Landscape Slope, center reservation, and interchange area 24,583,500
Landscape design of parking 5 parking lots (CNY300,000 each) 1,500,000
ots at service area
Wastewater treatment of 5 sets (CNY300,000 each) 1,500,000
parking lots at service area
Three fee treatment at toll
station and management 11, including 9 toll stations (CNY300,000 each) 3,300,000
department
Install ecological sound
insulation wall at sound 13 sets (CNY30,000 each) 3,900,000
environmental sensitive points
during operation
Total 49,533,500

Source: Environmental Impact Assessment Report, 2005.
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Table A2.3: Environmental Operation Cost During Operation
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Item Detail Contents Ur(]gNC\?)St A(nc;lc\)luYr)\t
Daily environmental protection management 60,000 1,200,000

Environmental (staff salary and office expenses, etc.)

protection Virescence maintenance expenses 1,000,000 20,000,000

management Solid waste collection and environment 60,000 1,200,000
sanitation maintenance expenses

Environmental Environmental inspection expenses during 20,000 400,000

inspection construction and operation

Staff training Staff training expenses 10,000 200,000

Contingency fee 45,000 900,000

Total Operating 15 years 1,195,000 23,900,000

Source: Environmental Impact Assessment Report, 2005.

Table A2.4: Environmental Cost for Inspection During Construction and Operation

Period Contents Times Unit Cost Amount
(CNY) (CNY)

Construction Air quality 2x2x5=120 15,000 300,000

(5 years) Noise onag1alo = 300 80,600

Subtotal 380,600

Operation Air quality 2x15 =30 12,000 360,000

(15 years) Noise 2x5%15 =150 800 120,000

Water quality 12x15 =180 4,000 720,000

Subtotal 1,200,000

Total 1,580,600

Source: Environmental Impact Assessment Report, 2005.

Table A2.5: Additional Environmental Cost Including Construction Costs

Environmental

. Amount Unit Price Amount Remarks
Protection Measure
Landscape along the Soil erosion
road 86.21 km 285,200/km 24,583,500 prevention,
vegetation
compensation,
E%?gged defense 8621km  1978000km 170,543,000  |andocane of the
road
Compensation fee for 2 2 Reduce the effect
i 14.74 km 450/ m 66,330,000 of road construction
relocation and land use .
on the environment
Total 261,456,500

km = kilometer, km? = square kilometer.
Source: Environmental Impact Assessment Report, 2005.



ENVIRONMENTAL MANAGEMENT ACTION AND MONITORING PLAN

Table A3.1: Environmental Management Action Plan

References in

Responsibilities

E:‘;ggtr;l?:un;al Mitigation Measures Ct?\%gi:t Location Time Frame Exec_utin_g Monit_orir)g
Documents Organization | Organization
1. Preconstruction
1.1. Soil Erosion Draft soil protection plan has been compiled, Legal Entire project | Before Design Departments
according to the feasibility study. However, an requirement corridor construction Department ratified by
amendment will be needed in accordance with the starts and Expressway
construction method to be adopted. Expressway | Company and
Company Water
Resources
Bureau (WRB)
12 Ti Prepare the time schedule for implementing mitigation | Contract Entire project | Before Construction | Expressway
.2. Time Schedule . o PR . . . .
for Implementin measures and rpomtormg 'to address all mitigation specification corridor construction units in design| Company
p 9
Mitigation Measures mea;urgs mentloned'ln thIS. table, as well as the starts and .
and Monitoring monitoring plan mentlpned in Table A2.1. Each con'structlon
schedule should specify the work required and the period;
responsible party. Expressway
Company in
operation
period.
1.3. Removal of (i) Before construction starts, the contractor should Legal Road Before If trees are out| Communications
Trees prepare a landscape and replanting layout plan (e.g., requirement acquisition construction of the area of | Department and
construction design draft plan), which must be width = 50 starts ROW, the Expressway
designed according to the topography. It should meters (m) contractor Company
highlight the transplanting area, plant species, and the should consult
maintenance plan. The soil erosion prevention plan with local
(SEPP) should be used as a guide. forest
(i) Tree felling or removal of trees from the road area department
right-of-way (ROW) can be carried out only with the and
permission of Government. community.
1.4. Land and Information dissemination and community consultation | RP and project Road Before County-level | Sichuan
Property Acquisition | on entitlements, in accordance with Land requirements acquisition implementation | communica- | Provincial

A
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References in

Responsibilities

Fr:l];\)/gc(:)tr/]lrsnseunéal Mitigation Measures C';i?gét Location Time Frame Exec_utin_g Monit_orir_lg
Documents Organization | Organization
and Utilities Administration Law. All resettlement work should be ROW as of contracts tions Design Institute
Relocation finished before construction starts, and compensation defined in RP department (SPDI) and
will comply with the Resettlement Plan (RP). All Expressway
utilities, such as water mains, will be relocated to Company
suitable locations before construction starts.
1.5. Irrigation Project will affect the irrigation systems in the Contract terms Any irrigation Before County-level | Expressway
System following areas: Tongchuan District, Xuanhan County, d ditions system within | construction communica- | Company in
and Wanyuan City. Relocation of irrigation systems an d RF():on construction irrigation tions cooperation
will be finished before construction, and will be an zone or season department with local
discussed and agreed with village committees and affected and village
County WRB. Expressway | committee and
Company county WRB.
1.6. Environment (i) Before construction starts, provide training on Contract terms Expressway Before State Sichuan
Protection Training | environment mitigation management protection and and conditions, Company construction Environmental| Provincial
reporting (at least 2 days) to SPDI project engineers, see section V of starts Protection Design Institute
Expressway Company employees, and key staff of the | summary Administration | (SPDI) and
contractor. environmental (SEPA)/ Expressway
(i) Provincial air, noise, and water quality monitoring impact domestic Company
training to technical monitoring staff and specialists. assessment training
(SEIA) specialists/
international
consulting
specialists
1.7. Environmental | (i) Prepare prequalification specifications for bidders See SEIA Entire project | Before (i)-(iii) SPDI Sichuan
Specifications for to ensure their environmental management planning construction consult with Provincial
Contractor capability. starts Expressway Communication
Prequalification, (i) Provide environment input in accordance with Company; s Department
Technical Asian Development Bank (ADB) evaluation format for (iv) (SPCD) and
Specifications, bids that require evaluation. Expressway SPDI will
Environmental (iii) Prepare environmental clauses for tenders. Use Company handle items
Clauses for environmental management and monitoring plan as consult with (iy—(iii); SPCD
Contracts and Loan | guides. benefits and
Covenant (iv) Loan agreement should include environmental monitoring Expressway
management plan (EMP), monitoring plan, and report and Company will
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References in

Responsibilities

Fr:;ggt?lgjseunéal Mitigation Measures C';i?gét Location Time Frame Exec_utin_g Monit_orir_lg
Documents Organization | Organization
preparation of final inspection for completed evaluation handle items
environment protection measure. (iv)—(v).
1.8. Environment (i) Before construction starts, each contractor should SEIA Construction Before Stockholders | Expressway
Selection of complete environmental selection of construction field, construction and Dazhou Company and
Construction access (e.g., the location of tunnel exit), and provide especially the | starts Environmen- | SPCD
Access (e.g., tunnel | the environment protection measure lists. tunnel exit, tal Protection
exit and existing (i) Prepare a draft access plan based on existing viaduct, and Bureau
road) road, and highlight the content of renovation, remote road (DEPB)
maintenance, mitigation, and rehabilitation. This draft section
should be a part of final inspection report for
environment protection measures.
1.9. Construction To avoid farmers losing access to their fields, Contract Entire route Construction SPDI SPDI and
Access Limitations neighbors, and local village road, pedestrian access specification design period Expressway
should be set up at 300 m intervals. Their detailed Company
locations should be shown in the design.
1.10. Cultural SPDI and Expressway Company should commit SEIA Along the Construction Sichuan Sichuan
Heritage Sites archaeological managing committee of Sichuan route design period | Provincial Provincial
Province to carry out archaeological survey at least Cultural Cultural Relics
within 10 kilometers (km) along the proposed road. Relics Bureau and
Provide the survey report to project contractor. Bureau in SPDI
cooperation
with the
county
1.11. Huaeshan Between K125 and K137, the proposed expressway According to Special area Construction SPDI SPDI and
Nature Reserve passes through the periphery of Huaeshan nature relevant level of | defined in design period Expressway
reserves. Tunnel and bridge are designed by SPDI to | regulation in Sichuan Company
go through the section. strange species | Environmental
principle within Protection
the nature Bureau(SEPB)
reserve area
1.12. Environmental | (i) To determine whether the deviation is slight or SEIA, EIA law Entire project | When Environment | Ministry of
Impact Analysis substantial, SPCD should consult with ADB. corridor alignment specialists in | Communica-
Due to Deviation of | (ii) In case of slight deviation, mitigation measures deviation cooperation tions, SEPA,
Alignment should be proposed and incorporated into the detailed with SPDI and | and ADB

125
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Responsibilities

Fr:;ggt?lgjseunéal Mitigation Measures C';i?gét Location Time Frame Exec_utin_g Monit_orir_lg
Documents Organization | Organization
design drawings by the environmental engineer. Implementing
(iii) In case of substantial deviation that might cause Agency
substantial environmental impacts or involve
additional affected people, SPCD should form an
environmental impact assessment (EIA) team to
conduct additional environmental assessment and
public consultations. The revised EIA reports should
be submitted to Ministry of Communications for
review, and then to SEPA for approval.
2. Construction
2.1. Soil Erosion Control
2.1.1. Disposal of As approved by construction chief engineer, up to Contract Throughout During Contractor WRB in
Spoil (excavated 647,000,000 cubic meters (m®) of waste is allowed to | specification project construction cooperation
soil) fill into selected areas. The remaining spoil should be corridor and with chief
dealt with in accordance with the prepared SEPP. construction construction
field engineer (CCE)
and
Expressway
Company
2.1.2. Loss of (i) Topsoil of permanent stockpiles on fields and fertile | Soil Erosion Throughout During Expressway | WRB and
Topsoil soil area will be stockpiled and maintained in Protection Law project construction Company SEPB in
accordance with the depth specified by the Provincial | No.49-91, and | corridor and and cooperation
Agriculture Authority. The stockpiled height should not | Reg. No. 120 of | all borrow and contractor with SPCD
exceed 2 m. The stocks should be protected in the People’s spoil areas.
accordance with the SEPP or related agriculture Republic of
authority’s specification. China (PRC)
(ii) Using the topsoil to backfill, provide extra topsoil to
local community.
(iii) To avoid erosion, dealing with topsoil should be as
limited as possible.
2.1.3. Compaction (i) Construction vehicles, machinery, and equipment Contract Throughout During Contractor CCE of
of Soil will be allowed to move or be stationed in designated | specification project construction Expressway
areas (with suitable road access rights). The topsoil corridor and Company will

from temporary land acquisition, such as parking and

all borrow and

take charge
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References in

Responsibilities

Fr:l];\)/gc(:)tr/]lrsnseunéal Mitigation Measures C';i?gét Location Time Frame Exec_utin_g Monit_orir_lg
Documents Organization | Organization
stockpile area, will be refilled according to 2.1.2. spoil areas, with
(i) Ensure that the method of stockpiling materials, Contract e.g., operation cooperation of
use of plant, and silting of temporary buildings or specification field and cut or WRB
structures do not adversely affect the stability of cut or fill of tunnel
fill. exit
2.1.4. Rock (i) In the contract, the excavation of rock within the Contract Throughout During Contractor Expressway
Quarries range of road use is forbidden. If the stone from specification project construction Company will
cutting could be used as road basement and side corridor and take charge
slope, it should be used in the works, provided the construction with
approval of CCB and DSBC is obtained before using. field cooperation of
(ii) The location of quarries has been listed in the Soil Erosion Contractor SEPB and
feasibility study report. Before using the stones from Protection Law WRB
the quarries, the contractor should sign a contract with | No. 49-91 and
the quarries. It should include how to mitigate Reg. No. 120 of
negative environmental effect during quarrying, PRC
process and transportation in related terms and
conditions of specification.
(iii) The contractor should cooperate with SEPB and Contract Contractor
WRB to satisfy requirements of the water protection specification
plan and checking for soil borrow areas. When
problems are found, the contractor is responsible for
carrying out remediation work at his own cost.
2.1.5. Reduce The borrow pit should be restored in accordance with | Soil Erosion All borrow soil | During Contractor Expressway
Cutting Area the requirement of site practical plan, EIA, and water Protection Law area construction Company and
protection plan. Waste soil can be filled into the No. 49-91, and WRB, in
borrow pit, but should follow the restoration Reg. No. 120 of consultation
requirement of section 2.1.8. PRC and with Chengnan
Chengnan Road Road
Plan
2.1.6. Soil Erosion (i) Plant on all earth banks, side slope, and cut slope. | Design All During Contractor Expressway
and Siltation The slope of the section of high and ills or deep requirement construction construction Company will
cutting should be formed in echelon with slope Contract fields, borrow take charge
protection. Using the structure like sandwich to carry specification pit, spoil with the
out reforest protection. These requirements should be | PRC reg.: 49-91 | ground and cooperation of

9¢
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References in

Responsibilities

Fr:;ggt?lgjseunéal Mitigation Measures C';i?gét Location Time Frame Exec_utin_g Monit_orir_lg
Documents Organization | Organization
included in contract terms and conditions, referringto | and 120 PG temporary SEPB and
section 1.3, and water protection plan relating to road WRB
reforest protection. construction,
(ii) To minimize soil erosion and siltation, the following and
measures should be carried out: road shoulder, stockpiling
protection bank, depositing tank, fiber bedding, materials field
slipcover, planting grass, side ditch, etc. All temporary
measures and protection should be considered as
part of the earthwork, and its cost should be deemed
covered in the contract with contractor.
2.1.7. Soil (i) Vehicle, machinery, and equipment maintenance Contract All During Contractor Expressway
Contamination by and refueling will be carried out so that spills do not specification construction construction Company in
Fuel and Lubricants | seep into soil. Oil traps will be provided for roadside Federation fields, borrow cooperation
flush and oil station. Spill protection measures should | International des | pit, spoil with SEPB and
be provided for fuel storage. Prompt treatment for Ingenieurs- ground local
spills and contaminated ground is necessary in conseils environmental
accordance with related SEPB specifications. (FIDIC):19.1(c) protection
(i) Fuel storage and refueling areas will be at least bureaus (EPB)
300 m from drainage structures and important water
bodies.
(i) Fuel storage and refueling areas on agricultural
land or vegetated areas will have topsoil stripped,
stockpiled, and returned after completion of refueling
activities.
(iv) Oil traps will be provided for oil station, toll station,
car parks areas, and within drainage systems for
bridges.
2.1.8. Soil Polluted | (i) All waste should be dealt with in accordance with FIDIC: 32.1 All During Contractor Expressway
Caused by section 2.1.1. It cannot be stockpiled at other place construction construction or consultant | Company in
Construction Waste | before reaching an agreement with CCE. fields, borrow implement cooperation
(ii) Before completion, all waste soil dump should be pit, spoil monitoring with SEPB
processed, inspected, and accepted by county EPBs, ground

and must be approved by Expressway Company. Any
part not conforming to the required of waste treatment
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Responsibilities

Fr:l];\)/gc(:)tr/]lrsnseunéal Mitigation Measures C';i?gét Location Time Frame Exec_utin_g Monit_orir_lg
Documents Organization | Organization
should be rectified to meet the requirement at the
contractor’s own cost.
2.2. Water Quality
2.2.1. Loss of Water | Large-scale cutting of roadbed and tunnel is likely to Entire project | If this issue Contractor Expressway
Resource cause soil erosion. To avoid it, pre-drilling is area and occurs in Company and
necessary for tunnel work. construction construction County WRB
pavement
2.2.2. Flooding In addition to flood prevention measures adopted in FIDIC:19.1(c) Entire project | During Contractor Expressway
the design, the contractor should follow the instruction | FIDIC:29.1 corridor, construction Company
of WRB, adopting all necessary measures to prevent | and contract temporary and special
temporary or permanent flooding. specification land periods
acquisition,
and borrow pit
2.2.3. Water See item 2.1.6. FIDIC:19.1(c) See item During Contractor Expressway
Siltation 2.1.6. construction Company
2.2.4. Revegetation | Revegetation will be done immediately after FIDIC:19.1(c) Entire project | During Construction | Expressway
to Prevent Erosion construction ceases at a site. No tree or vegetation, PRC reg. 49- corridor, construction contractor Company and
and Siltation other than those approved for removal by Forestry 91and No. 120 temporary and local unit | local forestry
Department, will be cut. See 1.3. (i). land retained to department
acquisition, do
and borrow pit revegetation
2.2.5. Alteration of (i) For works along watercourses, all waste FIDIC:19.1(c) Entire project | During Contractor Expressway
Drainage construction materials will be disposed of properly to corridor, construction Company in
avoid blocking the watercourses. temporary cooperation
(ii) Adopt all possible measures to avoid damaging land with
river, aqueduct, and irrigation systems. acquisition, SEPB
(iii) Temporary irrigation and drainage systems will be and borrow pit
built before permanent systems are blocked or
removed.
2.2.6. Water (i) Measures will be taken to prevent contamination by | FIDIC:19.1(c) Entire project | During Contractor Expressway
Contamination wastewater during construction. FIDIC:26.1 corridor, construction Company in
From Construction (ii) Construction work close to water bodies will be GB:8978-1996 temporary cooperation
Wastes avoided during rainy period. Other construction should land with
follow item 2.2.3 to adopt proper preventive acquisition, SEPB
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Responsibilities

Fr:;ggt?gseungal Mitigation Measures Claigt’gi:t Location Time Frame Exec_utin_g Monit_orir_lg
Documents Organization | Organization
measures. and cutting
(iii) Discharge standards in PRC regulation will be section
complied with strictly, and the sewage method should
have the permission of EPBs and Expressway
Company.
2.27. (i) See 2.1.7. (i orii). FIDIC:19.1(c) Entire project | During Contractor Expressway
Contamination (i) Petrochemical wastes should be collected, FIDIC:26.1 area and work | construction Company in
From stocked, and transported on time in compliance with field cooperation
Petrochemicals PRC regulations. with
EPB
2.2.8. Asbestos See item 1.5. and 1.6.
Gangue Washing
Waste Water
Treatment
2.2.9. Sanitation (i) Work camps must be at least 200 m from the FIDIC:19.1(c) All During Contractor Expressway
and Waste Disposal | nearest residential area. GB: 8978-1996 | construction operation and Company and
in Construction (ii) Proper disposal of sewage must be arranged to workers’ removal of the SPCD
Camps avoid water pollution. Ash bins should be set up near | FIDIC:26.1 camps work camps
work camps and cleared up on time. It should meet
the requirement of CCE and Expressway Company.
(iii) The contractor should adopt proper method to
deal with dejection. The arrangement should follow
the introduction of Expressway Company and CCE.
2.3. Air Quality
2.3.1. Generation of | (i) Vehicles delivering granular and/or fine materials FIDIC:19.1(c) Entire project | During Contractor Expressway
Dust will be covered. corridor, construction commits local | Company,
(ii) Materials storage sites should be 300 m from temporary EMSs to SEPB, and
residential areas and covered with canvas or sprayed land carry out. local
with water. acquisition, environment
(iif) Water will be sprayed on construction sites and and borrow pit protection
unpaved roads at least twice a day during the dry bureaus

season.
(iv) All related activities of the project (including
contractor, subcontractor, other transportation, etc.)
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Environmental
Impact/Issue

Mitigation Measures

References in
Legal/
Contract
Documents

Location

Time Frame

Responsibilities

Executing
Organization

Monitoring
Organization

are responsible for keeping roads clean after using
them. Leftover has to be cleaned up on time.

(v) Dust from work sites, rock crushing machinery,
and equipment will not exceed 2.0 milligram(mg)/m®
within 150 m of the work sites.

(vi) Possible measures should be adopted to reduce
dust pollution.

(vii) The place for mixing lime soil should be at least
500 m from surrounding residents, and its waste
discharge should comply with related national and
regional specifications.

(viii) Plant dust absorbs plantings around the place of
smashing.

2.4. Noise Pollution

2.4.1. Noise from
Vehicles, Plant, and
Equipment

(i) Construction equipment and machinery need to be
maintained on time, and strictly conform

(i) At construction sites within 150 m of residential
areas, noisy construction work will be stopped
between 2200-0600 hours, especially in areas such
as hospitals, schools, courts, etc. Very noisy
machines, such as crash machines, are forbidden.
(iii) During school time, continuous noise should be
less than 60 dB(A), if possible. Noisy equipments is
better placed 400 m from sensitive areas.

FIDIC:19.1(c)
PRC-GB:
12523-90
FIDIC:26.1
FIDIC:19.1(c)

FIDIC:45.1

All project
corridor,
temporary
land
acquisition,
and borrow pit

During
construction

EMSs carry
out with the
commitment
from
contractor

Expressway
Company in
cooperation

with SPCD and

SEPB

2.4.2. Blasting
Noise

(i) Without the agreement of CCE and Expressway
Company, no blasting is allowed. Before blasting, a
plan should be prepared in advance, and blasting
should comply strictly with related blast law,
regulations, specifications, etc. When blasting is
carried out in day time, 24-hour notice should be
provided to persons within 350 m.

(i) Using blasting bed could reduce noise level.

PRC reg.

All blasting
sites (soil cut,
quarry, tunnel,
etc.)

During
preparation,
operation and
closure of
sites

EMSs will
carry out with
commitment
of contractor

SEPB and
townships and
villages

2.4.3. Construction
Noise Barriers

Section 8.3.2 of the EIA report lists measures for all
sensitive receivers: being 150—400 m far away from

SEIA

Monitoring
sites listed in

Before
completion of

Contractor
commit

Cooperation
among

ov
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Fr:l];\)/gc(:)tr/]lrsnseunéal Mitigation Measures C';i?gét Location Time Frame Exec_utin_g Monit_orir_lg
Documents Organization | Organization
sensitive receivers, building planting band and noise EIA report the project EMSs to Expressway
precaution wall. If monthly noise monitoring level is carry out Company and
over 75 dB(A) during construction, immediate noise local
protection measures need to be adopted. Dashan Ltd environment
and EPBs will inspect noise protection measures. protection
bureaus
2.5. Impact on Plants
2.5.1. Decreased or | (i) All project work should avoid destruction of plants. Design Entire project | During Contractor Cooperation
Destroyed Plant People can cut trees only with the permission of CCE | requirements area construction among
and Forest Department. SEIA Expressway
(ii) Borrowing soil from productive farmland or other Company,
areas banned by the design plan and by SEPP is SPCD, and
forbidden. Depositing waste in these areas also is Forest
forbidden. Department
2.6. Impact on Animals
2.6.1. Feed or Construction workers should be trained on animal FIDIC:19.1(c) Entire project | During Contractor CCE of
Destroy Animals protection. People should hunt and pick wild plants area construction Expressway
only with the permission of CCE. Company and
Forest
Department
2.6.2. Impact on Impact on plant and animals during construction and AK125-137 During Contractor
Huaershan Nature | the waste dump impact on soil erosion will be construction
Reserve prevented by SEPP.
2.7. Impact on Residents
2.7.1. Impact on (i) Coordinate with transport safety authority to reduce | Required, Entire project | During Contractor Expressway
Byway traffic accidents. FIDIC:29.1 area construction Company,
(ii) Keep in touch with local people to reduce impact of SPCD, and
dust and noise, as well as existing transportation road. transportation
(iii) Provide temporary byway to facilitate the travels of security
local residents and animals. department
2.8. Improper Use of Hazardous and Toxic Materials
Use of Hazardous Herbicides or other toxic chemicals will be used strictly | PRC Reg. No. Entire project During Contractor Expressway
and Toxic Materials | in accordance with the manufacturer’s instructions and | 3130-88 area construction Company and
according to PRC regulations. Expressway Company SPCD in
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Fr:;ggt?gseungal Mitigation Measures Claigt’gi:t Location Time Frame Exec_utin_g Monit_orir_lg
Documents Organization | Organization
should provide a notice 6 working days before using cooperation
hazardous or toxic materials. The transportation, with SEPB
reservation, maintenance, and use of toxic chemicals
should be recorded strictly.
2.9. Minimize Damage to Ba People Site
Protection of Ba To avoid destroying Ba People Ancestral Site, an Law on the All corridors in | During county Expressway
People Ancestral archaeological survey is necessary before protection of project area construction Cultural Company and
Sites construction starts. cultural relics Relics Cultural Relics
Bureaus Bureaus
3. Operation
3.1. Maintenance Storm water should not be drained directly into class | Entire project | At the start County Expressway
and Management of | and Il rivers. A buffer pool or purified ponds is area, and end of department Company in
Storm Water necessary. Drains need to be cleaned up on time to especially city | raining season | take charge cooperation
ensure its normal use. area of with WRB
maintenance
of barrel-
drains
3.2. Air Pollution (i) EIA shows that air quality will not worsen during EIA Certain Implement Expressway | Cooperation
From Vehicles operation period. GB14761.1- villages when project Company among
(ii) Vehicle exhaust should be checked without notice | 14761.7-93 throughout finishing and traffic Expressway
and warnings should be given to vehicles whose project area department Company,
carbon monoxide (CO), nitrogen dioxide, and total SPCD, and
suspended particles TSP exceed the standard. traffic police
3.3. Noise Pollution | (i) In Table 9.2.1 of EIA report, 13 sensitive receivers SEIA See noise Entire Expressway | Expressway
during construction and 5 sensitive receivers during monitoring operation Company will | Company and
operation are to be monitored for environmental noise. plan table A-2 | period take charge; | SPCD
2 times a month, 3 days every time, once each day EMSs to
and night. If noise is more than 15% above acceptable implement
level, noise mitigation measure must be implemented. monitoring

(ii) NO BLOWING OF HORNS signs will be set up
near schools.

(iii) Weighing machines will be set up to check
passing cars without notice. To decrease noise
pollution, overweight cars are forbidden.
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References in

Responsibilities

Fr:;ggt?lgjseunéal Mitigation Measures C';i?gét Location Time Frame Exec_utin_g Monit_orir_lg
Documents Organization | Organization

3.4. Handling and (i) Expressway Company should make sure all PRC Reg. Entire project Expressway SPCD, SEPB,
Transport of incoming and outgoing vehicles comply with PRC JT3130-88 corridor and Company or traffic police
Hazardous and transportation regulations. Local Transport | surroundings
Toxic Materials (ii) A hazardous substances leak management plan Reg. on

should be formulated, and a dedicated team Hazardous

appointed to be in charge of the matter. If a hazardous | SEIA

substance leaks, the team should be informed

immediately to deal with the emergency according to

the plan.
3.5. Contamination | (i) Toll station sewage needs to be treated through EIA Entire service | Entire Service area | Expressway
From Sewage and sewage tanks, and then used as fertilizer. area and toll operation and toll Company
Garbage (i) Solid waste will be classified and recycled. If station period station

possible, an agreement should be signed with

garbage disposal factory.

(iii) Qil traps will be maintained and monitored.
3.6. Maintenance of | Trees on roadsides should be maintained regularly. Expressway Entire project | Detailed Garden Expressway
Trees on Roadsides | An agreement should be signed with planting Company, area design part department Company,

department to ensure maintenance of trees and viable | SEPP, and SEIA of SPCD, and

survival rate. Expressway | WRB

Company

4. Environmental Monitoring
Environmental Monitoring will be conducted based on relevant EIA and SEIA Selected Entire project | Expressway SEPB technical
Monitoring specifications or standards issued by SEPA, and monitoring site | area, Company staff

using the schedule set out in the EIA and SEIA. according to

monitoring
regulations

Source: Environmental Impact Assessment Report, 2005.
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Table 3.2: Monitoring Plan for Construction Preparation Period and Operation Period

EMP Reference
Number and Project

Detailed Monitoring Data

Period

Effective Unit

Report
Responsibility

1. Construction Prepar

ation (Design) Period

1.1. Environmental

According to listed staff and training standard provided by chief

Before construction

Contractor appointed by

Sichuan Provincial

Protection Training construction engineer (CCE) to carry out trainings in starts State Environmental Design Institute
accordance with the plan. Protection Administration | (SPDI) and
(SEPA) to Expressway Expressway
Company Company
1.2. Time Table for Schedule for the implementation of measures to mitigate Before construction Specialists on behalf of SPDI
Implementation of negative environment impact. The table will be one part of starts SPDI
Mitigation and contract.
Monitoring
1.3. Removal of Trees | Before removal and revegetation of trees, a plan should be Before construction Contractor SPDI and
formulated for approval of County Forest Bureau. Prior to starts Expressway
that, comments on the plan should be sought from the Company
Forest Authority of Hanyuan, Shimian, and Guangning
counties.
1.4. Groundwater To avoid water resource erosion, some measures need to During construction Contractor Inspection during

Protection be carried out, such as pre-drilling. excavation of the
tunnel and
Expressway
Company

1.5. Removal of Before irrigation season, CCE needs to discuss with local Before the removal of Expressway Company Expressway

Irrigation System people the removal and rebuilding of the irrigation system, existing irrigation system | and local community Company

and provide a detailed plan.

1.9. Water Resources, | The environmental protection plan must be formulated in During the period the SPDI specialists SPDI

and Soil Erosion and accordance with construction design, and updated on time. | contractor uses it

Siltation

1.10. Tendering SPDI will make sure that five key environment inputs are Preparation of tendering | Expressway Company in | Expressway

Document, Loan
Contract Terms, and
Conditions

listed in tendering document.

document,
environmental and loan
terms and conditions

coordination with
environmental authority

Company and SPDI

14%4

¢ xipuaddy



Etﬂgkierf;%ngfoject Detailed Monitoring Data Period Effective Unit ResI;SrF:girkgility
1.11. Environmental Prepare environmental impact selection list and identify Before breaking ground | Contractor to discuss with | Contractor
Selection, Such as environmental effect, mitigation measures, and additional or early stage of local community
Byway, Tunnel Exit, effect due to road construction and operation. construction
and Existing Road
During Construction
Site Address Selection
1.12. Byway Building During detailed design and site selection period, identify At the end of design Input of SPDI contractor SPDI
travel equipment, such as passenger way and underground | stage and removal community
way according to travel size.
1.13. Mitigation Before construction, prepare mitigation measure report on At the end of SPDI SPDI and
Measure Report negative impact and submit to Expressway Company and construction Expressway
the Asian Development Bank (ADB). Company

2. Construction Period

2.1. Resettlement and compensation monitoring (referring to resettlement plan [RP])

2.1.1. Equipment
Maintenance

Referring to sections 2.1.1-2.2.10 of environmental
management plan (EMP), prepare equipment maintenance,
and submit monthly inspection report to Expressway
Company and environmental protection bureaus (EPB)
based on EMP.

Entire construction
period

Contractor and employed
specialist

Contractor should
submit report
monthly, as required
in EMP

2.1.2. Construction
Noise

Implement environment noise monitoring according to EMP
item 2.4.1. Loud equipment should have operation license.

Entire construction
period

Staff accept training of
contractor and
environmental monitoring
stations (EMS) and
Expressway Company

Expressway
Company will be in
accordance with
EMP

2.2. Water Quality

2.2.1. Soll
Maintenance

Check soil maintenance effectiveness in erosion protection
plan (SEPP), and fill out form report including planting
survival rate, etc.

Check construction site
monthly

Contractor, Expressway
Company, and specialists
of water department

Engage international
specialists

2.2.2. Sewage Check setup and operation of sewage disposal system, and | Annually Contractor with Contractor and

Disposal make sure the infrastructure can meet the requirement of monitoring of Expressway | Expressway
technical principle and agreement, such as drain water Company Company
quality monitoring.

2.3. Avoidance of Dust | Check implementation of dust-proof measures (e.g., Daily check and record Contractor Expressway
spraying water twice a day, clean road, etc.). Company and
Water environmental monitoring elements: SS, Ph, contractor

¢ xipuaddy
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Etﬂgkierf;%ngfoject Detailed Monitoring Data Period Effective Unit ResI;SrF:girkgility
Air Quality Monitoring | chemical oxygen demand (COD) oil. Spot check twice a year | Contractor will engage Expressway
EIA Table 9.2-2 Air environment monitoring elements: nitrogen dioxide during construction EMSs Company
(NO,), total suspended particles (TSP), carbon monoxide
(CO).
Sound environment monitoring elements: Equivalent Sound
Level
24. Construction Maintain normal operation of construction access. Monthly check during Contractor Expressway
Pavement Maintenance construction, and audit 4 Company
months before project
conclusion
2.5. Control Check vehicles and equipment monthly, and their Monthly check as part of | Contractor, EPBs Expressway
Contamination From qualifications. Monitor level of black smoke from the vehicle | the project check Company
Construction Vehicles | exhaust at the same time.
and Equipment
2.6. Construction Maintain normal operation of construction access. Monthly check during Contractor Expressway
Pavement construction, and audit 4 Company
Maintenance months before project
conclusion
3. Operation Period
3.1. Noise Monitor noise in day and night (see EIA report). Twice a year 1:00-23:00 | EMSs Prepare for annual

monitoring report;
send to Sichuan
Environmental
Protection Bureau
(SEPB); city, county,
and village level
leaders

3.2. Vehicles Check vehicles’ exhaust to make sure it meets the standards | Check annually Police in cooperation with | Police submit report
Exhausted Gas of PRC. Expressway Company to Expressway
Monitoring technicians Company and SEPB
3.3. Restoration of Submit road restoration statue table of roads occupied for Before the last payment | Contractor Contractor submits

Temporary Road and
Byway Used for
Construction

construction, and describe current situation of each road.

of the contract of civil
works

report to Expressway
Company and the
community of
affected area
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Etﬂgkierf;%ngfoject Detailed Monitoring Data Period Effective Unit ResI;SrF:girkgility
3.4. Sewage Monitor sewage quality of all service stations, tall station, and | Twice a year (rich water Expressway Company Expressway
management center. and dry water seasons) Company
3.5. Water Resources | Check whether planting statues of slope protection and Twice a year Water protection office of | Expressway Company
and Soil Maintenance | drainage channels meet EIA requirement. county level water to prepare annual
resources authority report to SPCD

3.6. Restoration of
Land and Planting

According to tree’s survival percentage, check the
landscaping work. Contractor should prepare a report in
accordance with the requirements of section 1.3 in EMP.

Once a year, 6 months
after planning

Expressway Company
maintenance department
and local forest authority

Submit report to
SPCD annually

Source: Environmental Impact Assessment Report, 2005.
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