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I.

INTRODUCTION

1.
The environmental impact assessment (EIA) for the Southern Sichuan Roads
Development Project was undertaken by the Highway Research Institute, Ministry of
Communications (MOC), and the Sichuan Provincial Design Institute (SPDI) in May 2001. The
consultant engaged under the technical assistance (TA)1 reviewed the report and visited
locations that could experience environmental impacts. This summary EIA (SEIA) was based on
the EIA report, with some modifications, following Asian Development Bank (ADB) guidelines
and format as indicated in the Environmental Assessment Requirements of the Asian
Development Bank, March 1998. The EIA and this SEIA are documents of the project
proponent and have not been evaluated by ADB. ADB’s evaluation and recommendation to the
Board of Directors will include relevant comments and suggestions received from the
stakeholders. The EIA report is available at the project office on request.
2.
The environmental assessment was conducted in accordance with relevant laws,
regulations, and standards applicable in the People’s Republic of China (PRC), including in
particular, (i) Technical Guidance on Environmental Impact Assessment and Environmental
Protection Standards of the PRC, and (ii) Standards for Environmental Impact Assessment of
Highway Construction Projects, MOC, January 1996.
II.

DESCRIPTION OF THE PROJECT

3.
The Project comprises expressway and local road components. The expressway
component consists of a 162 kilometer (km) access-controlled expressway, bridges, tunnels,
viaducts, and interchanges. The design capacities of the existing National Road (NR) 108 and
Chengdu-Kunming Railway in the project area have been exceeded, restricting the regional
economic development. Chengdu and Kunming need better road connections if the tourism and
natural resource development schemes are to be realized. The project expressway will provide
an important step toward this objective (Map 1).
4.
Alternative alignments were investigated (Map 2), and a recommended alignment was
selected based on minimizing (i) construction costs, (ii) use of productive agricultural lands, (iii)
loss of built environment, (iv) need for resettlement, and (v) loss of natural vegetation and trees.
The recommended alignment is the one on which the EIA is based and the one being taken to
the design stage. Environmental assessment of the alternatives is also provided in this SEIA.
5.
The main alignment includes approximately 17 km of tunnel and 34 km of large to
medium bridges/viaducts. The tunnels will be bored, blasted, and excavated, with waste being
deposited at specific sites near the portals. The bridge and viaduct construction is based on
pile-driven piers with poured-in-place reinforced concrete superstructures, minimizing land
requirements and land disturbance.
6.
To directly help the poor rural residents, 32 county and township roads, totaling about
558 km in length, were identified for improvement as part of the Project. The roads were
selected on the basis of community needs, population served, and presence of poor families.
The population served by these improvements was estimated at 120,000 people, at a total cost
of Y194 million. The local roads are currently mostly unpaved and in poor condition. They will be

1

TA 3546-PRC: Southern Sichuan Roads Development Project, for $800,000, approved on 16 November 2000.
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upgraded to Class III or IV roads2 mostly with asphalt surface, using the existing alignment,
and linked to the expressway. As the local roads will be upgraded mostly on the existing
alignment, land acquisition and resettlement impacts will be limited. While full EIA was not
carried out for the local road component as it is not required by the relevant national regulation,
a supplementary environmental assessment was made by the TA (footnote 1), identifying some
environmental concerns, including noise impacts, soil erosion, and air quality impacts.
III.
A.

Biophysical Environment
1.

7.

DESCRIPTION OF THE ENVIRONMENT

Assessment Boundaries

The boundaries shown in Table 1 were used for environmental assessment.
Table 1: Boundaries Used for Environmental Assessment

Terrestrial
Environment
300 m from center line
of carriageway, but
extending to any
borrow and materials
stockpiling sites

Aquatic
Environment
200 m from center
line of carriageway,
extending 500 m
downstream at large
water crossing sites

Air Quality
200 m from center
line of carriageway

Acoustic
Environment
200 m from center line
of road and extended
on sensitive areas
such as towns and
viaducts over settled
areas

m = meter.

The ecological boundary of the assessment was 300 meters (m) from the center line, with 1-2
km extensions, depending on the system affected and the type of impact.
2.

Meteorology

8.
The project area is in the southwestern PRC and has short arid and frost-free winters
(except in mountain areas above 1,500 m), and rainy hot summers. Its climate is classified as
subtropical monsoon-dominated. Of environmental concern is the intensive precipitation
between June and October when 90 percent or 990 millimeters of the annual rainfall takes
place, restricting construction activities and increasing the risks of siltation, erosion, and slope
slippage.
3.

Topography, Geology, and Soils

9.
The road alignment passes through an area dominated by the Anning River, which flows
from north to south and has cut a 3-7 km wide valley into the mountains (200-2,500 m high).
Tributary river confluences with the Anning occur at 20 km intervals along the main alignment.
These deep river valleys flanked by low mountains and the Anning floodplain dominate the
area’s topography.
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Class I road has four or more lanes and estimated daily traffic volume of at least 15,000 vehicles, Class II road has
daily volume of 3,000 to 7,500 vehicles, Class III road from 1,000 to 4,000 vehicles per day, and Class IV road less
than 1,000 vehicles.
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10.
The geology is characterized by the presence of metallic minerals, metamorphic
rock, magnetite and sandstone, an interlayering of sedimentary rock, and a high-level of
tectonic activity. This has led to serious instability along any steep slopes, causing mud slides
and slope slippages. Karst formations are found throughout the Anning valley, e.g. Xixi Karst
Caves and White Dragon Pond Karst Caves, including caves, underground canals, funnels,
blow wells, and subterranean rivers. As part of the detailed design work, karst formations will
be surveyed to establish presence and function as providers of potable water and as habitats
for unique fauna and flora.
11.
Highly unstable glacial-fluvial sediment, deposited by the Anning River and its
tributaries, is the most common soil in the project area. This soil is 12 percent loam, 54
percent clayey loam, 26 percent sandy-clayey loam, and 6.8 percent light clay. Through
centuries of terracing and paddy cultivation, considerable organic matter has been added to the
soil. These soil types and agricultural practices, combined with a lack of protective vegetation
have resulted in high annual erosion losses. Serious erosion affects about 5,080 square
kilometers (km2) or 46 percent of the general area. Soil loss in the Anning basin is about 2,688
tons (t)/km2/year, more than twice the regional average.
4.

Surface and Groundwater Quality

12.
The surface water drainage area consists of many tributaries emptying into the Anning
River, which flows south to meet the Jingsha (upper Yangze) River in Panzhihua. Seven large
tributaries flow through steep mountain areas and facilitate large rapid runoff exacerbated by
the steady deforestation and conversion of vegetated hillsides to terraced agricultural lands.
13.
Surface waters throughout the project area are contaminated with sewage and other
organic and inorganic effluent from local industrial enterprises. The Anning mainstream supplies
water for general-purpose use by industries and for irrigation, while its tributary waters are good
for drinking water source or national natural preserve.
14.
Groundwater flows, rising from 1-40 m depth in the valley floor discharge mostly into the
Anning River. At Miyi the average groundwater discharge in 2000 was 2.70 x 108 cubic meters
(m3) and is potable as it discharges into the river. There are two major springs (Mali and
Huangshui) in the area but they are not affected by the Project. Due to the project construction,
143 wells will have to be closed and replaced with new ones that will be dug outside the project
area.
15.
The karst formations found mainly between km 35 and km 100 of the alignment are also
sources of potable water, which, during dry season, contribute 20 percent of water resources to
the surface flow in the project area.
5.

Air Quality

16.
Baseline measurements indicate that the air quality at all sampling points is within the
upper limit of the national air quality standards for urban residential, mixed-use, and rural areas.
6.

Noise

17.
For nearly its entire length, the Project is in a quiet rural setting. Existing noise levels
measured at 31 locations, are well within the standards specified by the Sichuan Environmental
Protection Bureau.
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7.

Flora and Fauna

18.
The main alignment passes through primarily agricultural lands and a few broadleaf
evergreen forest stands. For its entire length, the alignment does not interfere with important or
reserved floral communities. All of the sensitive and restricted habitats are at higher elevations,
far above and away from the proposed alignment. No known sensitive or endangered fauna
exist along the alignment.
8.

Fisheries and Aquatic Biology

19.
The native aquatic community, mainly in the Anning River and its large tributaries, has
been severely disturbed by decades of unmanaged aggregate mining in the rivers, and
discharge of sewage, solid waste, and other effluents. The rivers support only a few native fish,
primarily catfish and minnows. Some tributaries have better water quality and likely a healthier
aquatic ecosystem.
9.

Land Uses

20.
More than 70 percent of the land use in the project areas (seven counties within one city
and one prefecture) is nonagricultural, such as woodland and steep mountain terrain. Cultivated
lands including orchards range from 12-14 percent of the total land area, while in the project
corridor, nearly 30 percent of the land is cultivated. The land of the immediate project area
includes community land allocated to groups of families. Of the 885 hectares (ha) of land to be
acquired, more than 76 percent is cultivated.
10.

Sites of Cultural and Historic Importance and Tourism Resources

21.
There are no important cultural or historic sites in the project corridor. The Tulin Clay
Forest Tourist Area is within 6 km of the proposed alignment. Its entrance is 3 km east of the
alignment, and will be relocated to improve the overall aesthetic appearance. The Sichuan
Provincial Communications Department (SPCD) and relevant authorities have discussed the
relocation of the entrance site.
11.

Mineral Resources

22.
The southern project area, Yanbian County, is rich in mineral resources and mining is an
important industry in the area. The proposed expressway is far from the mining operations and
should enhance the industry by improving the road transportation network. The proposed
expressway will not increase demand or production, but will reduce travel time, vehicle
breakdowns, and emissions.
B.

Socioeconomic Environment
1.

Boundaries

23.
Boundaries used to prepare the socioeconomic profile were Dechang, Huili, Miyi,
Panzhihua, Renhe, Xichang, and Yanbian counties, through which the proposed road will pass.
The boundary for establishing strict direct socioeconomic benefits was the 50 m wide right of
way (ROW) plus deviations for urban areas affected.
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24.
The proposed local road component will be an essential element in making the
expressway more useful for the local population. Higher quality roads may also attract new
roadside settlers and resource users, forcing county and village officials to enforce migration
controls to maintain population densities that do not stress the local environment and burden
community services.
2.

Social Profile of the Project Area

25.
The main features influencing the socioeconomic environment are demography,
differences in access to markets, and gross domestic product (GDP) per capita. The economy
is primarily driven by industry, with coal, cement, steel, noble metals, and agrochemical
industries leading the way. Agriculture is by far the main employer and dominates in Dechang,
Huili, and Miyi counties, but generates low revenues.
26.
In terms of GDP per capita, Sichuan ranks 26th of all provinces. Per capita income varies
from 8 to 17 percent below the national average. Sichuan’s service sector is growing, with
extensive commercial development in towns and counties, but is held back in part by poor
infrastructure and uncertain market-access conditions. With a new road and an average of one
interchange every 20 km plus upgraded local roads, the risks associated with transport will be
significantly reduced, stimulating industrial investment and economic growth in the region.
27.
When compared with the national average, health and education indicators for Sichuan
has a greater-than-average number of doctors and hospital beds per person. The adult illiteracy
rate for Sichuan (17 percent) is slightly above the national average of 15 percent. However,
education above the primary level is significantly below the national average (18 percent).
Sichuan has twice as many literate males as females: slightly better (in terms of gender
equality) than the national average.
28.
that

Based on 16 socioeconomic indicators examined, the three most relevant findings were

(i)

per capita GDP in 1999 was Y3,099 in 80 percent of the seven-county area,
placing this area among the poorest in the PRC;

(ii)

the populations in the valley bottoms have vastly higher GDPs than those (mostly
minorities) in the mountains, which cannot effectively grow high-income crops or
attract industry; and

(iii)

road and telephone infrastructure lags far behind other parts of the province,
explaining much of the production disparity with the rest of Sichuan and the PRC.
IV.

A.

ALTERNATIVES

Do Nothing

29.
The options of rail and shipping improvement were explored but rejected. Shipping was
also not viable because huge variations in flows render many sections of the Anning River
unnavigable during many months of the year. The rail option was discarded on the grounds that
it really would benefit only urban areas at the loading centers: the towns of Dechang, Miyi,
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Panzhihua, Xichang, and Yanbian. Getting the goods to a “farm gate” would not be improved
by upgrading the rail system alone.
30.
The do-nothing alternative was not assessed beyond establishing that NR 108 is already
congested and its widening would cause significant relocation and high costs that are
unacceptable to provincial and local authorities.
B.

Alternative Alignments

31.
The road corridor was divided into four sections (Map 2), with section III (38.2 km)
having no alternative alignment. The three options were then compared within sections only;
i.e., one optional alignment compared against a segment of preferred alignment found in that
section. The EIA assumed that the road alignment ended at Zongfa, 28.6 km beyond the end of
the alignment being considered for the Project. Therefore, all specifications for section IV’s main
and alternative alignment C assume a 65-66 km length as opposed to the 37-41 km lengths.
1.

Section I

32.
Alternative A runs along the west bank of the Anning River. It crosses the foot of the
Ayuegou, Caijigou, Shawangou, and Xiangshuigou mud slide zones. At such zones, the
alignment crosses 10o-30o transverse slopes, requiring large cuts and tunnels exceeding 4 km.
The confined conditions and lack of waste disposal sites would require dumping the waste rock
into the Anning River. About 15 km of the route requires cutting down at least 90 ha of relatively
isolated forest cover. Construction along this part of the alignment would also interfere with
scarce wildlife found in the area.
33.
The main alignment will require more land acquisition, but will need almost 17 percent
less earthworks, and just half the tunneling work. Slide areas, forests, and unstable geology will
not be disturbed by the main alignment. Given these assessments, the main alignment was
selected as the preferred route for section I.
2.

Section II

34.
Alternative B and the main alignment section both start at km 33, with alternative B 2.6
km shorter than the main route. The main alignment follows the flatter east valley terraces
along the Anning River just south of the Maniao River’s confluence with the Anning. At that
point it passes to the west shore and stays there wedged between the shore and the railway
until the Jinsha Bar Bridge, where it crosses a bow in the Anning, remaining on the west side of
the river through km 81 just north of the Reshui Bridge.
35.
Alternative B cuts across the Anning River just south of Dechang City and joins
alternative A at km 47 where the same problems as listed for alternative A are encountered.
Even though alternative B is shorter, tunnelling and associated problems of waste disposal will
be 73 percent higher than for the main alignment and the average cost per km will be 27
percent higher than for the main alignment. Therefore, environmental, engineering, and cost
data clearly favor the main alignment.
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3.

Section III

36.
The 38 km-long section III of the proposed alignment, starting from km 80 to km 118,
has no alternative due to the geographical characteristics.
4.

Section IV

37.
The main alignment for this section is considerably more costly, with tunnels and large
viaducts that will require more earthworks and will be visually highly intrusive than alternative C.
This route will significantly change the pastoral nature of the small remote valleys and villages it
must cross through or over. The main alignment will be almost 20 percent more expensive than
alternative C. The main alignment passes through remote agricultural and forest lands for its
entire length until it crosses over the Jinsha (Upper Yangtze) River east of Panzhihua.
Environmental issues include possible slope destabilization and potential for mud and debris
flows, disturbance of forested and stable vegetated slopes, and problems associated with
managing large amounts of waste from tunnel excavation.
38.
Alternative C begins at km 119 and remains on the west side of the river. Its construction
would mean a closure of NR 108 and the road to the Ertan power station during the construction
years. Where this alignment would cross the Jinsha River, it would interfere with Panzhihua’s
urban expansion plans, with huge social disruption and urban-land requirements. Even though
this segment is both environmentally less intrusive and cheaper than the main alignment, it
would conflict with existing infrastructure, have urban impacts for Panzhihua, cause long-term
blockages of NR 108 and the Ertan Power Station Road during construction. Thus, alternative C
is ruled out.
5.

Social Dimensions

39.
Based on data on land occupied and buildings dismantled for the main alignment within
both sections I and II of the corridor, a 12-37 percent increase in resettlement is expected for
the main alignment segments over the alternatives, making the social impact of the main
segments of sections I and II significantly greater than for the alternatives. For section IV, the
alternative alignment would require relocation of twice as many people as for the main
alignment. In sum, the main alignment has a slightly lower resettlement impact than the
alternatives.
6.

The Recommended Alignment

40.
The EIA indicates that the main alignment for all sections of the road corridor is the
preferred route. Provided that adequate mitigative actions, especially resettlement and
compensation and compliance monitoring are undertaken and maintained during the five-year
construction period and throughout the operating time, and that disturbed land is revegetated
immediately after work is completed, the adverse impacts of the mail alignment could be
minimized. The SEIA thus concurs with the EIA’s conclusion, which suggests that the main
alignment be selected as the basis of the preliminary design.
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V.
A.

ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES
Topography, Geology, and Soils
1.

Preconstruction

41.
An erosion protection plan (EPP) based on the feasibility study has been prepared for
the project expressway, and the EIA includes a general timetable as well as the institutional
arrangements for its implementation. The EPP is particularly important for this Project, given the
many debris flows, mud slides, and unstable soil conditions. In July 2001 the EPP was reviewed
by an expert panel and judged adequate with the exception of the proposed replanting
schemes. Suggested nonnative vegetation was replaced with local and regional species. The
EPP, along with a number of specific engineering solutions described in the EIA, will be
followed to mitigate erosion problems of the Project.
42.
The EPP indicate that the project area experiences soil erosion rates at around 1,750
t/km2/year in all but Miyi County, where it increases to 5,140 t/km2/year. Without any mitigative
measures, increased erosion due to the Project would range from 22 times higher during
construction than at present, to 2 times higher in 2007, the last construction year. Given that
erosion losses usually involve the most productive topsoil layer, unabated soil erosion at
Y1,000/t, could cost a loss of more than Y1.4 billion during project implementation.
Implementing and maintaining the EPP measures are therefore essential.
43.
Since the EPP is based on the feasibility study engineering data, updates will be
completed by SPDI as the detailed design is completed and later by the Sichuan Panxi
Expressway Company Limited (SPECL), which will also complete an implementation timetable
for the contractors prior to groundbreaking.
2.

During Construction

44.
Of the more than 16.5 million m3 of excavated materials, more than 8 million m3 of earth
and about 3.5 million m3 of rock will be reused. An estimated 5 million m3 will need to be
disposed of. More than 30 million m3 of materials will have to be moved with heavy equipment,
including trucks and construction machinery, requiring round-the-clock transportation and
thousands of vehicle operating hours. This traffic will take place mostly on small local roads,
creating dust, noise, congestion, and a rapid deterioration of the road surface. Mitigating the
impacts of such activity will involve maintaining and operating the vehicles according to
specifications, minimizing haul distances, restricting fleet operating times, and specifying and
enforcing an access/haul road maintenance and rehabilitation program.
45.
In areas where there are high volumes of fills and cuts, the contractor will construct bank
stabilization and retaining walls as the work progresses, based on the Design Specifications of
Highway and Technical Standards of Highway Projects.
46.
Thirty-nine materials extraction and/or storage sites have been identified along the main
alignment. The following process will be undertaken to implement a strict borrow-site
rehabilitation and restoration program:
(i)

Contractors must prepare a borrow site layout that defines where topsoil is to be
stored, and how and when the site will be operated and finally closed and/or
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revegetated. Sites in the Anning River and its tributaries will require a permit
from the river administration, according to PRC regulations.
(ii)

Existing and new access roads must be maintained and rehabilitated to ensure
that environmental problems such as soil erosion are minimized. Regular dust
suppression during the construction period must be carried out on all unpaved
access roads to avoid damage to any nearby crops and buildings and prevent
any serious health effects.

47.
Six large tunnels will require the disposal of between 180,000 and 1.7 million m3 of
waste rock and earth in confined spaces. A disposal plan for the tunnel wastes is prepared, with
most materials being dumped in nearby depressions, but this plan should be carefully
monitored. Ongoing maintenance, revegetation, and rehabilitation measures for all spoil sites
should be documented in an updated EPP.
48.
About 20 km of new temporary portal access roads to tunnel sites will be constructed. At
the time of the SEIA, their location was not known, and could not be detailed until award of
contracts; therefore specific environmental impacts could not be assessed. An environmental
screening of these roads will be prepared in compliance with the Government regulations before
construction begins.
3.

During Operations

49.
During the operation of the project expressway, no significant impacts are predicted
other than those resulting from neglected plantings or revegetation schemes. The scarcity of
useable land has forced farmers to cultivate all available arable land, including that close to and
in the ROW. Crops such as leafy cabbages and lettuces planted within 200 m of the pavement
could be contaminated with heavy metals from motor vehicle emissions. The expressway and
its proposed local road network pass through agricultural land and will reduce this already
scarce resource. To reduce the risk of this form of crop contamination, farming and crop
harvesting will not be permitted within the 50 m-wide expressway ROW.
B.

Groundwater and Surface Water
1.

Groundwater

50.
No significant effects on groundwater quantity and quality are expected since the work
will be mainly in the river valley and passing through raised and rocky geology. Wells in the
ROW will be capped and replaced. The operation of the highway should not affect the
groundwater system.
2.

Surface Water
a.

Construction Period

51.
The project expressway parallels the Anning River for two thirds of its length and passes
over it several times. The alignment also crosses a number of its tributaries (Caochang,
Guabang, Majia, Mali, Maniao, Namau, and Xiaogoujiao), which have a Class I or II water
quality designation and thus require protection during construction and operation to ensure that
good water quality is maintained. The piers will all go on dry land and as such no direct
construction waste will enter the rivers. Surface drainage from bridge construction sites should
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be intercepted and directed into temporary settling ponds (with 48 hour detention capacity),
either built by the contractor or rented from local landowners. A geotextile filter should be
provided at the pond outlet to catch suspended sand and mud, should it overflow.
52.
More than 18,900 people are expected to work approximately 300 days/year over a
construction period. Work camps will accommodate 500-600 people for tunnel and bridge
construction and 1,000-1,200 people per road section (each estimated to be about 25-30 km).
Daily sewage generation will be 25,000-30,000 liters/day for bridges and tunnels to 72,000
liters/day for a road section. Seven-day generation rates will be 17-50 m3. These generation
rates are small but will have a large cumulative impact if discharged into local watercourses
draining into the Anning River. The sewage will be managed by provision of sewage pits, with
sewage removal contracted with local farmers who mix it with soil and apply it as fertilizer. This
is an acceptable practice provided that demand is large enough. If local farmers cannot use the
sewage, at least primary treatment with oxidation ponds will be essential. All sewage wastes
should be managed according to the Government discharge standards.
53.
The workforce will generate about 23.6 t/day of garbage (vegetable scraps, meal
wastes, kitchen wastes, paper, and other solid waste), i.e., 3-5 t/day/work camp, or about 1
truck load/day/camp. On a weekly basis this equals 28 t/camp. Proper disposal of this waste is
essential and will include
(i)

the contractor providing multicompartment (for food waste, plastic, glass, and
paper/wood garbage) garbage collection bins per camp, facilitating the reuse and
recycling of the solid waste; and

(ii)

agreements signed with local people, prior to the commencement of work, to
take specific waste quantities, with the contractor collecting and trucking the
waste to a local site.

54.
A handling protocol, e.g., waste storage away from watercourses, and provision of
retention areas to contain accidental spills of toxic, hazardous, and harmful construction
materials such as caustic and acidic substances, oil and petroleum products, and asphalt
materials, should be prepared and applied.
55.
Irrigation channel (main or subcanals of the Baisha, Hongqi, Qianjin, and Tuanjie
systems) diversions and reconstruction must be completed prior to construction, before the
irrigation season starts, and based on consultation with stakeholders at all levels.
b.

Operating Period

56.
Operating period impacts will likely be limited to direct stormwater runoff from roadsurfaces into watercourses, failed erosion protection works, effluent leakage from solid and
liquid waste treatment facilities provided for the permanent offices and service centers along the
highway, and accidental spill. Under normal circumstances, and with good housekeeping
practices, there will be very little impact on water quality from the operation of the road.
Nevertheless, the following mitigative measures are recommended:
(i)

Divert roadway runoff waters over grassed or pervious areas permitting fine
materials to settle, oily water to be detained, and the volume and rate of flow to
be reduced. These measures will be necessary at the bridges that cross the
Anning River tributaries or where the expressway is beside the river.
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C.

(ii)

Inspect erosion protection works such as grassed or stablized slopes at least
twice during the first year the road is in operation to be sure that they are
maintained and function as designed.

(iii)

Monitor (a) waste and sewage treatment works of the expressway offices and
service centers, especially septic tanks that need maintenance to ensure
wastewater is properly treated before leaving the site; and (b) solid waste
management to ensure timely pick up, reuse, and recycling.

Flora and Fauna

57.
No sensitive flora or fauna exist within the 400 m wide road corridor of impact. The
higher mountain valleys have rich flora and fauna populations but will remain totally unaffected
by the Project. Intensive agricultural activities in some areas have resulted in the localized
elimination of all but the most common fauna. No significant impacts are anticipated. Aquatic
habitat along such sections of the Anning River are chronically degraded through aggregate
mining. Thus, only the most common and hardiest species such as catfish and minnows persist.
A number of the tributaries with a year-round flow are also heavily utilized but have better water
quality, likely sustaining natural fish populations. Bridges across these waters will need to be
constructed carefully to prevent flow restrictions or blockages.
58.
In addition to the compensation described in the resettlement plan and the EPP, trees
should be replanted along the ROW according to a formula whereby at least five times the
number of trees removed are replanted. Tree replacement should be an integral part of each
contract package and to that end the following procedure is suggested:
(i)

A vegetation planting layout should be prepared for each construction area
(including access roads) using a topographic map of the site, indicating
approximately the number of trees to be removed and replanted, where the
replanting will be located, and what sort of planting (numbers and species) and
maintenance is to occur.

(ii)

This work will be supervised by the chief construction engineer and implemented
by each contractor’s designated staff. Plantings must also be maintained during
the operating period.

(iii)

Work to undertake this revegetation should be contracted to local villages.

59.
While operating the road, the plantings must be maintained, paying particular attention
to watering, protection from grazing animals, and disease control. Trees outside the ROW but
within the corridor of impact will also need to be tended for at least three years until they are
mature enough to withstand full seasonal climatic conditions on their own.
D.

Air Quality
1.

Construction Period

60.
Air quality conditions along the alignment are presently above Class II standards and are
therefore good. During construction, dust plumes from aggregate plants, concrete plants, and all
truck traffic will usually spread to 400 m from the source. Truck traffic at unpaved construction
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sites and on materials haul roads may generate levels of total suspended particulate matter
(TSP) nearly 20 times higher than background levels.
61.
The EIA indicates that 32 percent of the construction site dust will consist of particles
less than 25 microns, with 8 percent of that being less than 5 microns. This has a considerable
health impact since particles less than 10 microns are known to irritate the lungs (leading to
lung disease) if inhaled over a few months. Southern Sichuan’s climate is quite humid with up
to four months with daily rainfalls; however the rest of the year is dry enough to permit serious
dust problems. Mitigative measures to overcome these potentially adverse localized dust
impacts over the five-year construction period include the following:
(i)

Site storage areas, concrete mixing stations, and asphalt plants more than 300 m
downwind from the nearest settlement.

(ii)

Install dust suppression equipment on the cement aggregate and concrete batch
plants. Construction roads should be watered, based on a set daily schedule
(considering weather conditions), using water trucks. Two watering trucks should
be provided for each 20-30 km long section. All truck loads of aggregates and
spoil will be covered during haulage.

(iii)

Properly maintain diesel equipment, based on a published maintenance
schedule and curtailment of unnecessary idling.

(iv)

Monitor at 12 sensitive building locations, quarterly during the construction
period. Monitoring will be coordinated by the construction management office,
with the contractors retaining the Liangshan and Pahzhihua environmental
monitoring stations to undertake the work. Any TSP readings above Class III
limits will require immediate remedial action by the contractors. Fines should be
imposed and remedial action costs charged to the contractor if the contractor
defaults in his duties to implement the environmental management action plan
(EMAP).

2.

Operating Period

62.
Future air quality conditions were estimated based on traffic forecasts from the feasibility
study report. Parameters modelled were carbon monoxide (CO) and nitrogen oxides (NOx)
along the proposed road corridor in three locations for years 2007, 2015, and 2026.
Background conditions for 1999 were used as the baseline levels.
63.
For all three locations and the three forecast years, CO and NOx will meet Class II
standards 10 m from the edge of the pavement. Beyond 10 m from the pavement, the air quality
was predicted to be suitable for residential areas. The Project will have only minor negative
effects on the air quality of the project corridor. Apart from the ongoing vehicle emission testing,
no other monitoring is required.
E.

Noise
1.

Construction Period

64.
Noise impacts during construction stemming from construction activities in general and
from the operation of heavy machinery such as excavators, bulldozers, graders, stabilizers,
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concrete mixing plants, drills, stone crushing and screening plants, and rollers can be severe.
Noise intensity from these activities ranges from 70 – 85 decibels (dB[A]) within 14-150 m of the
source during the day and 80-532 m during the night. Pile driving will produce daytime noise
levels exceeding 80 dB(A) at a distance of 150m from the source. Blasting, particularly for cut
areas and tunnels will occur often, creating periods of severe noise peaks (>100dB[A]) a
number of times per day and at up to 1 km from the blast site.
65.
Proper equipment maintenance and restriction of operating times to between 06002,000 hours will greatly reduce this problem. Minimum 2 km operating distances from residential
areas for the rock crushing, concrete mixing, and materials shipment yards will also help to
reduce noise levels in surrounding residential and farm communities. Sound suppression
methods will be applied where piling equipment is operating within 500 m of sensitive features
such as schools.
66.
A 12-13 hour/day work schedule for the 300 day/year construction season over nearly
five years will mean that millions of truckloads of waste materials will be transported to and from
the construction sites. Such haul roads passing near or through villages will experience frequent
noise in the 70-80 dB(A) range. Mitigative measures are therefore essential and are as follows:
(i)

To reduce night noise, work hours within 1 km of any settlement area will be
restricted to between 0600 to 2000 hours and, if possible, the movement of
heavy vehicles on urban and village roads will also be restricted during these
hours.

(ii)

Three noise-sensitive locations will need to be monitored by the Liangshan and
Panzhihua environmental monitoring stations for 24 hours each month. If noise
standards are exceeded, equipment and construction conditions should be
checked under supervision of the chief construction engineer and measures put
in place immediately to rectify the situation. Fines and payment of costs by the
contractors for mitigation done by others would be the final option.

2.

Operational Period

67.
If a Class IV limit is assumed, overall future daytime and night-time noise levels will be
acceptable, even after 20 years of operation. By 2015 and 2026, however, of the 32 specific
noise-sensitive sites (mostly residential, commercial buildings, schools and village centers) 13
sites will exceed the PRC’s Class IV levels. These must be monitored. The EIA recommended
that at least 4 sites (Fengjiawan Village, Nan’ning Middle School, Salian Town, and Xiaojiawuji)
will need specific noise reduction actions, consisting of plantings. Dongping Village (km 3.3-3.6)
has three houses that will not benefit from planting and will be relocated.
68.
In accordance with noise attenuation measures specified in the relevant Government
Guidelines and as suggested in the EIA, the following mitigation measures are proposed:
(i)

Provide options to construct noise barriers and other forms of screening for the
sensitive areas permanently. Relocate the facility if appropriate. The option of
relocation or barriers should be given to the people affected.

(ii)

Restrict new dwellings of any kind from locating within a 100 m band on either
side of the carriageway.
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F.

(iii)

Plant a variety of tree and shrub species as soon as possible after the
construction has finished in any construction working zone and within the 50 m
wide ROW.

(iv)

Ambient noise levels will be monitored at the 13 sites, including the 4 special
sites, twice per year for two days each, over the 10-20 years during operating
period, but will be adapted depending on annual reviews. Any significant
exceedences will require immediate mitigative actions.

Transport of Hazardous and Toxic Materials

69.
MOC Standard and related Regulations control the transport of hazardous goods by
motor vehicles. Hazardous goods are grouped into nine classes of which four (explosives,
flammable gas liquid and solids, toxics, and caustics) were identified as cargo on NR 108. In
1997 the fatal accident rate for NR 108 and Provincial Road
(PR) 214 between
Hunaglianguang and Panzhihua City was 0.52 occurrences per million vehicle-km. To assess
the accident risk associated with the transportation of hazardous materials, the EIA suggested
that the accident rate for hazardous and toxic goods carriers be 50 percent less as their drivers
would be much more careful than those of other vehicles. Of the total 76,611 t/year of cargo
transported over the existing NR 108, about 5,552 t/year or 7.24 percent are considered
hazardous. The risk of an accident involving hazardous and toxic materials on the route
between Huanglianguang and Panzhihua in 2000 ranged from one accidental spill every 4
years for the Dacheng-Yakou section to one every 10 years along the section from Yakou to
Pahzhihua. Significant spills would likely occur during about 30 percent of the accidents, thus
yielding spill rate ranging from once every 12-33 years.
70.
A spill contingency plan for cleaning up hazardous and toxic material spills should be
prepared if the threshold of one accident over four years is exceeded. At that point SPECL
should complete a written plan defining (i) who has authority to act, (ii) what actions are needed,
and (iii) who must act in the event of a spill of any hazardous materials carried on the
expressway. Until then, standard Expressway Maintenance Department procedures should be
followed.
G.

Local Roads

71.
No realignment or significant reconstruction is planned for any of the local roads. The
proposed widening and paving from 2 and 3.5 m to a 4.5 m carriageway (class IV road) will all
be done within the existing ROW and will not have any significant impact on the natural
environment. The work may improve conditions since sealing the roads will greatly reduce the
dust levels. Some road links will encourage improvements to river transport by upgrading key
access points to the Yalong River. These roads should provide poor remote communities in the
townships of Dechang, Miyi, and Yanbian counties with reliable all weather access routes to
markets, and savings in travel time. No resettlement is anticipated.
H.

Resettlement

72.
According to the resettlement plan (Appendix 1) prepared by SPDI with the assistance of
the TA consultant (footnote 1), expressway construction will result in loss of land, houses, and
other assets, affecting about 10,700 people (2,300 households). Those losing land will be
compensated, through their economic collectives, under the 1998 Land Administration Law and
the provincial guidelines, which set out the procedures, the compensation rates, and
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resettlement subsidies for acquiring land. The Project will acquire permanently about 885 ha,
plus about 121 ha of temporarily borrowed land for construction purposes. Villagers who will
lose housing will receive compensation directly and a replacement house site, with vulnerable
households receiving assistance to replace their houses. Those losing other assets, such as
crops, trees, and structures, will be compensated directly for their losses. People whose land
will be borrowed temporarily will be compensated for loss of production. The resettlement
budget estimate of Y529 million is included in the project cost estimates. The resettlement
impact from the local road component is expected to be small. The compensation framework for
local roads will be the same as that for the expressway.
73.
The SPCD will fund the resettlement costs according to the standards set out in the draft
resettlement plan. Compensation will be paid for housing and new housing will be made
available before relocation takes place. The 1998 Land Administration Law, which was drafted
with ADB assistance,3 provides for disclosure of information and consultation with affected
people. The resettlement information booklet, together with provincial compensation rates, was
released to affected people through local government offices on 6 February 2002. The booklet
contains sections on resettlement impacts, the resettlement policy, compensation rates and
policies, organizational arrangements, consultation and participation, and grievance procedures.
SPCD will be responsible for internally monitoring the resettlement process and for submitting
reports to ADB according to the monitoring and evaluation plan in the resettlement plan. A
regular reporting system will be established to ensure key resettlement activities are
implemented on time. SPCD will engage a local institute to independently monitor the
resettlement process. Further surveys will be done on completion of the resettlement and one
year later, and the findings reported to SPCD and ADB.
I.

Cultural and Social Environment

74.
The Project is not expected to have serious negative social impacts, other than the
possible diversion of the local labor force from farming activities to temporary higher paying
construction jobs. Given the five year duration of the Project, such long absences from farming,
will put great stress on their female partners to maintain the food production levels. The
benefits of higher family incomes will be outweighed by the community disruption by the Project
and stresses on the community services by the many temporary residents. Provision of work
rotations so that farmers can maintain their agricultural planting while keeping their jobs, would
be an excellent solution to this rather disruptive and stressful impact on individual families.
75.
As well as generating construction-period jobs, the expressway and the 556 km of local
roads will provide indirect benefits to communities by providing easier/shorter access routes to
markets.
J.

Environmental Management Action Plan

76
The mitigative measures defined in the EIA and enhanced in the SEIA’s EMAP
(Appendix 2) have been passed to the SPDI, which is responsible for the detailed design work.
The SPDI must incorporate the preconstruction mitigative measures into the final design. This
design plus the EMAP will then be passed to SPECL, which will prepare an EMAP execution
schedule. The SPECL will ensure that the contractors and the expressway operator comply at

3

TA 2735-PRC: Capacity Building for Natural Resources Legislation, for $800,000, approved on 24 December 1996.
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all stages of the Project. The SPECL will include environmental specifications in the bidding
documents and the contract documents for the successful contractors.
VI.
A.

ECONOMIC ASSESSMENT

Benefits

77.
Direct and indirect benefits from the project expressway and the mitigation measures are
manifested in many ways. A number of important benefits are:

B.

(i)

The project expressway will reduce the volume of traffic on NR 108, which
already has traffic that exceeds its design standards and will increase during the
next five years. The expressway will allow faster travel speeds and a steadier
traffic flow by reducing the frequency of speed changes, substantially reducing
CO, NOx, and TSP emissions to the local area.

(ii)

The cost of the erosion protection program and revegetation will be Y18.5 million
and is very small in relation to the more than Y1.5 billion cost of unchecked
erosion. This mitigation cost is primarily a one-time expense whereas eroded soil
never returns and economic losses continue every year in terms of lost
production and extra labor.

(i)

The investment in environmental training for all involved in the planning,
construction, and operation of the road will have a cumulative benefit in raising
the environmental management and technical skills of SPCD, SPECL
contractors, and local communities.

Costs

78.
Total environmental costs (both capital and recurrent costs) during construction are
estimated at Y29 million (Appendix 3). Environmental capital and operating costs of executing
the mitigative measures during construction are around Y7.6 million and the nonrecurring costs
are estimated at Y6.7 million. The recurrent operating-period costs for 20 years are around
Y14.7 million. Resettlement costs, estimated at Y529 million, are discussed in detail in the
resettlement plan.
C.

Environmental Costs and Benefits

79.
The EIA provided a qualitative benefit-cost analysis by assigning scalar values between
-3 and +3 for 13 environmental features. That evaluation yielded a benefit-cost ratio of 17/5; the
benefits outweighing the costs 3.4 to 1. If the cost of not providing erosion protection measures
alone is included, the costs in terms of soil loss and related indirect/cumulative impacts from
2003-2008 would be well over Y1.5 billion, which in relation to the Y29 million cost of mitigation
translates into more than 70 percent saving. Provided that the mitigative measures are
completed as designed and on time, the environmental costs of the Project should be
eliminated and enhancements will be likely.
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VII.
A.

INSTITUTIONAL REQUIREMENTS AND ENVIRONMENTAL MONITORING

Institutional Requirements

80.
To undertake a credible environmental compliance monitoring program, four elements
must be present within SPDI, the SPECL, their contractors, and local partners:
(i)

administrative and managerial commitment to mitigation and monitoring;

(ii)

a clear chain of command to deal with mitigation implementation and the
application of fines in noncompliance situations;

(iii)

skilled environmental monitors/analysts within SPECL (could be contracted
through the two environmental monitoring stations); and

(ii)

a systematic and credible data collection, organization, and reporting system.

81.
SPDI has at best 1-2 environmental specialists. The SPECL has no environmental
mitigation and monitoring skills. Training within these two units will follow the approach adopted
under the Chengdu-Nanchong Expressway Project4 being implemented also by SPCD. Training
of SPECL staff in environmental mitigation, monitoring, interpretation, and reporting methods
will be essential and is budgeted for in the EMAP. Additional funding is suggested for training
and retaining staff to oversee and audit all mitigation work.
82.
Monitoring of noise, air, and water quality should be contracted through the two
prefecture-level environmental monitoring stations (Liangshan and Panzhihua). The contractor
must ensure that mitigative measures are implemented and sustained throughout the
construction period. In turn, SPECL and its government counterparts at all levels must check
that contractors have environmental skills and are aware of their environmental protection
responsibilities. Therefore, SPECL must confirm that the contractors’ contract specifications
contain environmental mitigation and monitoring responsibilities as defined in the EMAP.
B.

Monitoring

83.
During the project design period, monitoring will ensure that design measures such as
noise attenuation materials and facilities are specified for sensitive areas, bidding documents
contain environmental requirements, and criteria for the selection of qualified contractors are
clearly defined and followed. SPDI will submit a preconstruction mitigation completion report to
ADB two months before the end of the design period.
84.
During construction, compliance monitoring should be completed as the work is carried
out. During the first two years of construction, monitoring should be monthly (using a monitoring
checklist) and an independent expert should complete audits once every three months.
Thereafter, and provided that all has gone well, monitoring should occur every four months and
audits will be completed semiannually.
4

The project implementation unit under Loan 1638-PRC: Chengdu-Nanchong Expressway Project, for $250 million,
approved on 10 November 1998 is receiving training and guidance on environmental mitigation and monitoring
from an international consultant retained for the duration of the construction period as part of the benefit and
monitoring evaluation work. An environmental specialist from that firm will conduct compliance audits throughout
the construction period.
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85.
Within six months of completing the construction work, SPECL’s Technical Department
must provide a construction mitigation completion report to SPECL’s chief construction engineer
and to ADB. The report should indicate the extent and success of mitigation completed and the
maintenance and monitoring needs during operations.
86.
Lessons learned from recent ADB-financed projects are reflected in the improved
mitigation and compliance monitoring process operating on the Chengdu-Nanchong
Expressway Project, now being constructed. These lessons will be transferred to the Project
and will be strengthened through training programs for SPECL staff well before the start of
construction, so that they are well aware of environmental requirements when the contractors
come on site.
87.
Operating period monitoring will focus on maintaining mitigative measures initiated
during the construction period, sampling noise, and testing vehicle emissions. These results will
be used to enhance future mitigative measures. Annual operating-period environmental reports
will be discussed with SPECL and local environmental protection bureaus.
VIII.

PUBLIC INVOLVEMENT

88.
Public involvement and consultation has been undertaken since April 1998. Participation
and consultation exercises consisted of a series of meetings with local government agencies,
people’s representatives, and institutions along the proposed alignment. Meetings were held
with village committees and individual project-affected-households were interviewed. Public
opinion polls, consisting of written sets of mostly yes-no or multiple-choice questions were also
conducted twice.
89.
Seventy individuals (selected from all administrative levels, and representing peasants,
workers, cadres, teachers, etc.) were given forms and 63 people responded. Another survey
consisted of group interviews of 43 individuals and focused on 12 administrative units within the
study area. The major opinions and concerns of the respondents are summarized as follows:
(i)

all indicated support for the Project and considered it a necessity;

(ii)

96 percent of the respondents agreed with the location of the alignment;

(iii)

all considered the road economically beneficial, while 78 percent said the road
would contribute to poverty reduction;

(iv)

94 percent of the respondents considered tree planting as the main
environmental mitigative action to reduce the impact of road construction; and

(v)

many felt that the road should be built as quickly as possible, with pedestrian
underpasses locations fixed only after specific consultation with communities.

90.
More extensive public involvement was implemented during the preparation of the
resettlement plan. During the detailed design period, consultation concerning the siting of
pedestrian underpasses should be discussed with local communities.
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VII.

CONCLUSIONS

91.
Provided that the measures defined in the EMAP and monitoring plan are carried out
credibly and on time throughout the preconstruction, construction, and operating period of the
Project, its impacts will be able to be minimized. No rare natural resources will be affected as a
result of the Project.
92.

The environmental gains of the Project include:
(i)

a reduction in vehicle emission volumes, particularly CO and NOx, compared to
the situation that the project expressway is not constructed;

(ii)

reduction in dust levels through paving of local roads and implementation of an
environmental clean-up of the cement factories in Dechang, Miyi, Panzhihua,
and Xichang supplying the Project, by requiring them to reinvest some profits
from increased production to air pollution abatement equipment and training in
their operations; and

(iii)

greatly improved environmental technical skills at the operating levels and
heightened environmental awareness at the management level within SPCD and
SPECL, bringing long-term benefits and a more environmentally responsible
provincial department.

93.
The EIA provided a qualitative benefit-cost analysis (para. 79) that showed the benefits
outweighing the costs 3.4 to 1, with much higher benefits if one includes the value of mitigating
soil loss and related indirect/cumulative impacts.
94.
The expressway construction will result in loss of land, houses, and other assets,
affecting about 10,700 people (2,300 households). All relocations will be within the home
village. The total costs for implementing the resettlement plan, including administration fees,
payments for land reinstatement/replacement, and fixed assets replacement costs will be Y529
million.
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SUMMARY RESETTLEMENT PLAN
A.

Background

1.
The People's Republic of China (PRC) has requested a loan from the Asian
Development Bank (ADB) to finance the Southern Sichuan Roads Development Project. The
Project includes two components: (i) construction of 162 kilometer (km) expressway connecting
Xichang and Panzhihua, and (ii) upgrading of 558 km of local roads providing access to poor
counties and townships.
2.
The feasibility studies for the Project and stakeholders consultation form the basis for
this summary. The expressway component is expected to cause extensive impacts on land and
buildings while the local road component is expected to bring little impacts as works will be on
the existing alignment. The approach adopted to satisfy the ADB policy on involuntary
resettlement (ADB's policy) is thus be different for each component. For the expressway
component, a full draft resettlement plan has been prepared. The plan is based on a
compensation strategy following the PRC's 1998 Land Administration Law, relevant provincial
regulations, and the ADB’s policy as detailed in the ADB Handbook on Resettlement: A Guide to
Good Practice.
3.
For the local road upgrading component, no resettlement plan will be prepared;
however, to guarantee that unforeseen impacts are treated in accordance with ADB's policy, the
same compensation framework for expressway impacts will be applied to the local roads. To
effectively inform the village of this provision and document eventual impacts of any
resettlement effects arising from this component, the following provisions have been established:
(i) a shorter version of the resettlement plan in Chinese detailing compensation policy and
procedures will be made available to all villages along the targeted local roads; (ii) if impacts
occur, an impact data sheet detailing quantity, area, and compensation will be sent to ADB as
soon as the impact is known; and (iii) independent monitoring activities will cover also local
roads.
B.

Policy Framework

4.
The resettlement plan outlines basic policy principles: (i) negative impacts will be
minimized as much as possible, (ii) resettlement/compensation will be carried out to improve or
at least restore the affected people to preproject living standards, (iii) affected people will be
thoroughly informed and consulted on compensation options and the resettlement plan's design,
(iv) affected assets will be compensated at replacement cost, and (v) compensation and
resettlement subsidies will be provided in full prior to ground leveling and demolition.
5.
The draft resettlement plan also stipulates generic eligibility/entitlement provisions for
people losing land, houses, and income, and provides rehabilitation subsidies. Permanent land
losses are dealt with through land reallocation within village domains and through cash
payments at rates 6-10 times the average annual output value (AAOV) as per the 1998 Land
Administration Law. Temporary land losses will be directly paid to the affected people at a rate
corresponding to 1 time the AAOV. House losses will be directly paid to the affected people in
cash at replacement cost free of demolition expenses and salvaged materials. Crop losses will
be directly paid to the affected people in cash at rates corresponding 1 time the AAOV. Affected
people will also receive various subsidies, including a land relocation subsidy of 4-6 times the
AAOV; a resettlement subsidy to be directly paid to each resettled household for transport costs,
work loss, transfer costs, medical expenses, and temporary housing; and a business losses
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allowance based on tax declarations to be paid to each person so affected for each month of
interruption of business activities.
6.
The resettlement plan addendum will indicate detailed compensation provisions for each
affected village. These include the definition of the AAOVs, relative land compensation and
resettlement subsidies multipliers, and entitlement options to be selected on the basis of village
consultation among various alternatives allowed by the law. Work for the above tasks is
currently in progress.
C.

Impact Assessment

7.
According to the feasibility study, the project expressway will involve permanent
acquisition of 885 hectares (ha) of land, including 367 ha of irrigated farmland, 343 ha of dry
farmland, 155 ha of barren land, and 20 ha of residential/service land. Temporary land impacts
amount to 121 ha. The Project will also require the demolition of 566 houses and several public
buildings for a total of 171,264 square meter of building floor spaces. Other losses include 23.8
kilometer of electricity or telecommunication lines. The total number of affected people is about
10,700 (2,300 households). Among these, 2,600 (566 households) and 950 (200 households)
will be affected by house and public building losses, respectively, and will be relocated.
D.

Resettlement Planning Issues

8.
Current resettlement plan impact data have a high level of reliability as they have been
assessed on the selected right-of-way. However, since detailed design may require minor
modifications to right-of-way width or minimal impact, modifications may occur. To fully assess
project impacts prior to their occurrence, resettlement plan impact data and resettlement
budgets will be reviewed as soon as detailed design is available through a detailed
measurement survey (DMS), and if necessary costs will be revised. As required by government
regulation, the DMS will be accompanied by a review of the village compensation rates and
options, a productive improvement plan for each village, and a rehabilitation plan for irrigation
schemes. The results of the DMS and review will be included in a resettlement plan addendum
comparing the resettlement plan and DMS review data and indicating eventual budget changes.
The addendum will be translated into English and sent to ADB prior to completion of project
preparation.
E.

Institutional Responsibilities

9.
The Sichuan Provincial Communications Department (SPCD) through Sichuan Panxi
Expressway Company Limited (SPECL) has overall responsibility for resettlement planning and
design tasks. Resettlement implementation and financing responsibilities will rest on SPECL
through the local governments. Prefectures and counties will be responsible for land
management tasks, assets valuation, consultation, and delivery of entitlements. Field tasks such
as actual payment of entitlements, replacement land selection, and provision of livelihood
support will be the responsibility of townships and villages.
F.

Vulnerable Groups

10.
Vulnerable households, defined for the Project as the "welfare poor" will receive special
assistance for house relocation/reconstruction and will be given particular attention for
postproject rehabilitation. Specific livelihood improvement strategies for their benefit are
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currently under study. These strategies may include provision of employment in project activities,
training, and microfinance loans, and will be clearly outlined in the resettlement plan.

G.

Disclosure and Public Consultation

11.
Resettlement plan preparation has been based on an intensive public consultation
process still partly in progress carried through questionnaires and community meetings and
involving implementing agencies, local governments, and affected people. An information
booklet summarizing the resettlement plan and entitlements was released to affected people
through government offices on 6 February 2002. The plan will be made available to the public in
each village and at SPCD and SPECL offices. It will also be disclosed at ADB's headquarters
and its resident mission in Beijing.
H.

Grievance procedures

12.
Complaints and grievance procedures are established in the resettlement plan.
Grievances will be first lodged with the village committee. If no agreement is reached within two
weeks, the complainant will have one month to raise the case with the county land
administration bureau or building demolition office. If still unresolved within two weeks, the case
can be sent to the subproject office. Final appeal will be available in civil courts.
I.

Monitoring and Evaluation

13.
SPECL will establish in collaboration with local governments a monthly reporting system
involving resettlement staff at county and township level. External monitoring will be assigned to
an independent agency. Internal monitoring reports will be sent quarterly to ADB. External
monitoring reports will be submitted to ADB twice a year.
J.

Budget

14.
Resettlement and land acquisition costs for the Project are estimated at Y529 million,
including land and buildings compensation, income restoration assistance, management costs,
monitoring, and taxes. Costs will be adjusted annually based on the previous years' inflation rate.

ENVIRONMENTAL MANAGEMENT ACTION AND MONITORING PLANS
Table A2.1: Environmental Management Action Plan
Environmental
Mitigative Measures
Location1
Time Frame
Responsibility
Impact/Issue
Implementation
Supervision
A. PRECONSTRUCTION PHASE
General: Prepare an overarching mitigative measures execution and monitoring plan (EMP), which will be provided to the successful contractors (see section D).
1. Soil Erosion
An EPP has been prepared using the feasibility study
Throughout the Before
SPDI and SPECL
SPCD and
Protection and
data. The EPP will be updated to match the detailed
project corridor construction starts
SPECL, and
Conservation
design, so that erosion protection actions match the
approval by WRB.
construction activity planned during construction.
2. Mitigation and
A mitigation measures execution and monitoring
Throughout the Before
Contractors during
SPCD and SPECL
Monitoring
timetable will be prepared based on this EMP, the
project corridor. construction starts. construction.
Implementation
summary environmental impact assessment,
Timetable
environmental impact assessment, and EPP.
3. Removal of Trees (i) Before any ground is broken, selected contractors
ROW width of
Before
Contractors in
SPCD and SPECL
must prepare a vegetation replanting layout on a
50 m
groundbreaking for consultation with local
topographic map of the site (e.g., detailed design
construction.
forestry department
basemap), showing replanting areas, type of plantings,
and local communities,
and maintenance program to be undertaken. Use the
if planting are outside
EPP as a guide.
the ROW
(ii)Trees will be removed from the ROW before
commencement of construction, but only after
consultation with the prefecture-level forestry dept. and
local community.
4. Taking of Land
Information dissemination and community consultation
The ROW as
Before
County-level
SPDI and SPECL
and Property
about the entitlements based on the Land Administration defined in the
construction starts communications dept.
Law will occur. All relocation and resettlement activities
resettlement
on any contract.
must be reasonably completed before the construction
plan
activity starts in any road subsection. Compensation will
occur as per the resettlement plan.
5. Utility Relocation
All utilities will be relocated with prior approval of the
Refer utility
Before
County
SPDI and SPECL
concerned agencies. Relocation will be reasonably
relocation
construction starts. communications dept.
complete before construction starts on any subsection of drawings.
and contractors
project roads.

EPP = erosion protection plan, m = meter, ROW = right of way, SPECL = Sichuan Panxi Expressway Company Limited, SPCD = Sichuan Provincial Communications Department,
SPDI = Sichuan Provincial Design Institute (part of SPCD), WRB = Water Resources Bureau (at county level).
The project site covers areas beyond the ROW, such as borrow areas, access roads, service roads, and equipment storage sites.
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Environmental
Impact/Issue
6. Removal of
Community Utilities

Mitigative Measures

Location

Responsibility
Implementation
Supervision
Before
County
SPDI and SPECL,
construction starts. communications dept. local community
and contractors
committees

Any water
source located
within
construction
zone.
7. Relocation of
Community meetings will be held to pinpoint tombs (>430 To be defined as Before
Ancestral Tombs
graves to be moved) and identify relocation sites.
part of detailed construction starts.
Relocation should be completed before construction
design surveys.
starts.
8. Subterranean Karst Survey to determine if subterranean karst formations
Km. 32-110 of
Before
Formations
such as caves and subsurface water reservoirs are in the the main
construction
work area, and if so prepare mitigative actions to
alignment.
begins.
conserve these features.
9. Relocation of
Irrigation systems for agricultural activities that will be
Any irrigation
Before
Irrigation Systems
affected by the Project will be relocated before
system within
construction starts
construction starts (particularly the Baisha, Hongqi,
construction
and before the
Qianjin, and Tuanjie channels). The relocation of the land zone or affected irrigation season
canals will be discussed and agreed with village
by the
commences.
committees and county WRBs prior to commencement of construction.
the works.
10. Environmental
(i) Before construction starts, training in environmental
Before
Protection Training
mitigation management protection and reporting for the
construction starts.
SPDI project engineer, SPECL staff, and key staff of the
construction contractors will be undertaken (min. 5 days).
(ii) On-the-job training of monitoring technicians and
specialists will be given for air, noise, and water quality
monitoring.
11. Environmental
Specifications for
Contractor
Prequalification; Bid
and Terms of
Reference
Specifications;
Environmental Clauses
for Contracts; and Loan
Covenant

All community utilities such as community water source
pipes will be replaced at appropriate and suitable
locations. Replacements will be reasonably complete
before construction starts.

Time Frame

(i) To assure environmental credibility among contractors, Entire project.
prepare environmental prequalification specifications to
be included in the prequalification package to contractors.
(ii) Prepare an environment section in the terms of
reference for bidders.
(iii) Prepare a bid evaluations section for environment,
according to the Asian Development Bank bid evaluation
format.
(iv) Prepare environmental contract clauses for
contractors, namely the special conditions and terms and
conditions, e.g. reference EMP and monitoring table.

Before
construction
begins.

County
communications dept.
and contractors

SPECL and local
community
committees

SPDI

SPDI

County
communications dept.
and contractors

SPDI in
cooperation with
local community
committees and
county WRB

State Environmental
Protection
Administration

SPCD and SPECL

State Environmental
Protection
Agency/foreign
consultants
For items (i)-(iii) SPDI
in consultation with
SPECL
For items (iv)-(v)
SPECL in consultation
with Liangshan EMS,
Panzhihua EMS, and
Sichuan Environmental
Protection Bureau and
the Benefit Monitoring
and Evaluation
consultant

For (i)-(iii)
SPCD,SPDI and
for (iv)-(v) SPCD,
SPDI, and SPECL

EMP = execution and monitoring plan, EMS = environmental monitoring station, km = kilometer, SPECL = Sichuan Panxi Expressway Company Limited, SPCD = Sichuan Provincial
Communications Department, SPDI = Sichuan Provincial Design Institute, WRB = Water Resources Bureau (at county level).

continuation
Environmental
Impact/Issue

Mitigative Measures

Location

Time Frame

Responsibility
Implementation
Supervision

(v) Prepare a covenant for loan agreement that requires
EMP implementation and monitoring.
12. Environmental
(i) Before groundbreaking, each contractor must
Construction
Before
Contractor working with SPECL and SPCD
Screening of New
complete an environmental screening of any new access sites, especially groundbreaking.
local and provincial
Construction Site
road (e.g., to the tunnel portal work sites) and provide a tunnel portals,
EPBs
Access Roads, e.g.
list of mitigative measures to be completed.
viaducts, and
tunnel portals and
(ii) Prepare a sketch map of all existing roads to be used remote road
existing roads
as access routes to construction sites. Indicate
sections.
upgrading, maintenance, mitigation, and rehabilitation.
These maps must be submitted as part of the first
mitigation completion report.
13. Access Restriction To avoid loss of access to farmers’ fields, neighbors, and Along the entire Detailed design
SPDI
SPDI and SPECL
the local villages by placement of the alignment,
alignment.
stage.
pedestrian underpasses need to be included into the
design every 300 m.
B. CONSTRUCTION PHASE
General: Using this table and the monitoring table as a basis, each contractor will prepare a mitigation time table and monitoring checklist, to be used throughout the
work as a compliance monitoring and reporting instrument (see section D).
1. Soil
Throughout
During
Contractor
CCE, SPECL
a. Disposal of
(i) Cut and fill managed, according to detailed design
project corridor construction.
assisted by the
Earthworks
specifications.
3
(excavation) Materials (ii) >5 million m of waste will be dumped in preselected at all
WRB
areas approved by the CCE. Residual spoils will be used, construction
as directed by the CCE and according to the EPP
sites.
prepared in June 2001.
b. Loss of Topsoil
(i) In agricultural areas, or in any other productive soil
Throughout the During
Contractor
SPCD with
areas, as directed by the CCE, the topsoil from all areas project corridor construction.
assistance of WRB
to be permanently covered will be stripped to a specified and all borrow
and SEPD
depth and stored in stockpiles of height not exceeding 2 and spoil areas.
m Maintenance of the stockpiles will be in accordance
with the EPP.
(ii) Topsoil will be returned to cover the disturbed area
and cut slopes. Excess will be distributed to local
community.
(iii) Topsoil will be minimally handled to avoid loss.
CCE = construction chief engineer, EMP = execution and monitoring plan, EPB = Environmental Protection Bureau, EPP = erosion protection plan, m = meter,
SEPD = Sichuan Environmental Protection Department, SPECL = Sichuan Panxi Expressway Company Limited, SPCD = Sichuan Provincial Communications Department, SPDI =
Sichuan Provincial Design Institute, WRB = Water Resources Bureau (at county level).

Environmental
Mitigative Measures
Impact/Issue
c. Compaction of Soil (i) Construction vehicles, machinery, and equipment will
move or be stationed in designated areas (ROW or as
applicable) only. While operating on temporarily acquired
land for traffic detours, storage, material handling, or any
other construction related or incidental activities, topsoil
from agricultural land will be preserved
(ii) The contractor will ensure that the method of
stockpiling materials, use of plants, or siting of temporary
buildings or structures does not adversely affect the
stability of excavation or fills.
d. Haphazard
(i) Borrowing within the ROW is prohibited under this
Borrowing of Rock
contract. However, rock available from excavation, e.g.
tunnels, for subgrades and roadside drains as per the
design, may be used if material is suitable, subject to
approval of the CCE within SPECL.
(ii) Rock quarry sites have been located in the feasibility
studies. Prior to using these sites the contractor will
prepare a conditions of purchase document, which will
include details on excavation, materials processing,
handling, transporting, and will define how environmental
impacts from these actions will be mitigated.
(iii) The contractor will facilitate inspection of all borrow
areas by the SEPD and WRB and satisfy the SPECL
within SPCD of the compliance with the EPP and EMP.
Any noncompliance will be made good by the contractor,
as directed by the SPECL in consultation with the SEPD
and WRB, at the contractor’s own cost.
(iv) No soil or aggregates will be borrowed from or spoil
dumped on tomb/graveyard sites.

Location

Time Frame

Throughout
During
project corridors construction.
and all
temporarily used
areas.
At all cut and fill
sites.

Throughout
project corridor
and all
construction
sites.

During
construction.

Responsibility
Implementation
Supervision
Contractor
CCE of SPECL
with assistance
from WRB

Contractor

SPECL

Contractor

SPECL with
assistance from
SEPD and WRB

Contractor

SPECL

Contractor

Community
SPECL with
community

CCE = construction chief engineer, EMP = execution and monitoring plan, EPP = erosion protection plan, ROW = right of way, SEPD = Sichuan Environmental Protection Department,
SPECL = Sichuan Panxi Expressway Company Limited, SPCD = Sichuan Provincial Communications Department, WRB = Water Resources Bureau (at county level).

Environmental
Impact/Issue
e. Degradation of
Borrow Areas

f. Soil Erosion and
Siltation

g. Contamination of
Soil by Fuel and
Lubricants

Mitigative Measures
Borrow pits will be redeveloped as per details found in
the site operations plans, the summary environmental
impact assessment and within the EPP. Spoils may be
dumped into the abandoned borrow areas but must be
rehabilitated and returned to productive farmland, as
demonstrated in the ChengNan Expressway work and in
accordance with regulations.
(i) On road embankment slopes, slopes of all cuts, etc.,
shrubs and grass will be planted. On sections with high
filling and deep cutting the side slopes will be graded and
protected, using, special plastic-sandwich fabric and
revegetation as per specifications given in the contract
terms, mandatory contractor planting plans, and the EPP.
(ii) In borrow pits, the depth of the pits is so regulated that
the sides of the excavation will have a slope not steeper
than 1 vertical to 4 horizontal, from the edge of the final
section of bank.
(iii) To control soil erosion and siltation stemming from
earthwork operations, berms, dikes, sediment basins,
fiber mats, mulches, grasses, and slope drains should be
used. All temporary measures and their maintenance will
be a part of the earthwork and costs should be included
in the contractors’ bids.
(i) Vehicle/machinery and equipment maintenance and
refueling will be carried out so that spilled materials do
not seep into the soil. An “oil interceptor” will be provided
for wash down and refueling areas. Fuel storage sites will
have adequate diking to contain spills. All spilled
materials and contaminated earth will be collected and
disposed off according to Sichuan EPB guidelines.
(ii) Fuel storage and refilling areas will be at least 300 m
from all cross drainage structures and important water
bodies.
(iii) In all fuel storage and refueling areas, particularly if
on agricultural land or areas supporting vegetation,
topsoil will be stripped, stockpiled, and returned after
completion of refueling activities.
(iv) Oil traps will be provided for service areas, toll station
administration areas, parking areas, and within drainage
systems for bridges over major rivers.

Location

Time Frame

All borrow areas. During
construction.

Responsibility
Implementation
Supervision
Contractor
SPECL and WRB

Within
During
construction
construction.
corridor and all
construction
sites, all borrow
and spoil areas,
service roads,
and equipment
storage sites.

Contractor

SPECL with
assistance from
SEPD and WRB.

Throughout
During
project corridors, construction.
all access roads,
sites temporarily
acquired, and all
borrow areas.

Contractor

SPECL in
cooperation with
Sichuan EPB and
the prefecturelevel EPBs.

EPB = Environmental Protection Bureau, EPP = erosion protection plan, SEPD = Sichuan Environmental Protection Department, SPECL = Sichuan Panxi Expressway Company Limited,
WRB = Water Resources Bureau (at county level).

Environmental
Impact/Issue
h. Contamination of
Soil by Construction
Materials Wastes

Mitigative Measures
All waste material will be completely disposed of as
defined and the site will be fully cleaned before handing
over to operating unit. This will be certified by the SPECL
after inspection by local and provincial EPBs.

2. Water Quantity and Quality
a. Loss of Water
Any source of water for the community such as wells and
Sources
ponds, incidentally lost will be replaced immediately. The
location and siting of the replaced source of water will be
as per the design, or as directed by the SPECL. In
general, the replacement will be ready prior to
demolition/dismantling of the existing source.
b. Flooding
In addition to the design requirements for peak flood
levels, the contractor will take all measures necessary,
and as directed by SPECL, to prevent temporary or
permanent flooding of the site or any adjacent area,
including prevention of loss of use, and/or access to any
land or property resulting from flowing or stagnant water
or direct/indirect impact of construction.
c. Siltation into Water Cofferdams will be constructed prior to bridge footings or
Bodies
pile drilling commencing in any major water course.

d. Revegetation to
Prevent Erosion and
Siltation

Revegetation will take place immediately after
construction ceases at a site and no tree or vegetation
other than those approved for removal by the Forestry
Dept. will be cut. Replanting will be according to a plan.

e. Alteration of
Drainage

(i) In sections along watercourses, and areas close to
cross-drainage channels, earth, stone, or any other
construction materials will be properly disposed of so as
not to block the flow/drainage of water.
(ii) All necessary measures will be taken to prevent
construction activities from impeding cross-drainage at
rivers, streams, water canals, and irrigation and drainage
systems.
(iii) Temporary irrigation and drainage systems should be
built before the permanent ones are blocked or removed
as part of construction.

Location

Time Frame

Throughout
During
project corridors, construction.
all access roads,
sites temporarily
acquired, and
borrow and spoil
areas.
Throughout
project corridors,
all access roads,
sites temporarily
acquired, and
borrow areas.
Throughout
project corridors,
all access roads,
sites temporarily
acquired, and
borrow areas.

Whenever
encountered
during
construction.

See Clause
B.1.f.

During
construction.

Entire project
corridors; all
access roads
and temporary
sites.
Throughout
project corridors,
all access roads,
sites temporarily
acquired, and
borrow areas.

During
construction.

Responsibility
Implementation
Supervision
Contractor with
SPECL with
monitoring by
assistance from
environmental
SEPD
monitoring stations.

Contractor

During
Contractor
construction and
the defects liability
period.

During
construction.

SPECL and county
WRB

SPECL

Contractor

SPECL with
assistance from
local and provincial
EPBs
Construction contractor SPECL assisted
and local unit retained by prefecture
to do replanting.
forestry dept.

Contractor

EPB = Environmental Protection Bureau, SEPD = Sichuan Environmental Protection Department, SPECL = Sichuan Panxi Expressway Company Limited,
WRB = Water Resources Bureau (at county level).

SPECL with
assistance from
SEPD

Environmental
Impact/Issue
f. Depletion of Karst
and Groundwater
Formations

Mitigative Measures
If groundwater supplies are found, the flow will be
rerouted by piping or leakage stopped by sealing
immediately to prevent leakage or contamination.

g. Contamination of
Water from
Construction Wastes

(i) All measures will be taken to prevent the wastewater
produced in construction from entering directly into
streams, water bodies, or the irrigation system, as
directed by the SPECL.
(ii) Construction work close to the streams or water
bodies will be avoided during heavy rain periods.
(iii) The discharge standards promulgated under PRC
regulation will be strictly adhered to and project wastes
disposed off in a manner acceptable to the SEPD and
SPECL.
h. Contamination from Waste petrochemicals must be collected, stored, and
Petrochemicals
taken to approve disposal sites in compliance with PRC
guidelines or any other relevant laws, and to the
satisfaction of the SPECL and local EPBs.
i. Sanitation and
Waste Disposal in
Construction Camps

(i) Laborers’ camps will be at least 200 m away from the
nearest habitation.
(ii) The sewage system for the construction laborers’
camps will be properly designed, built, and operated so
that ground or adjacent water bodies/watercourses are
not polluted. Garbage bins will be provided in the camps
and regularly emptied and the garbage disposed of in a
hygienic manner, to the satisfaction of the relevant norms
and the CCE and SPECL.
(iii) The contractor must arrange for proper disposal of
excreta, including, where possible, pick up and disposal
by local people. All such arrangements will be directed
by SPECL and the CCE.

Location

Time Frame

Responsibility
Implementation
Supervision
Contractor
SPECL and SEPD

Base on
drainage design.
Complete during
design and
implement
during construct.
Throughout
project corridors,
all access roads,
sites temporarily
acquired, and
cut/borrow sites.

During
construction.

During
construction.

Contractor with
monitoring assistance
from the local and
provincial EMSs.

SPECL with
assistance from
SEPD.

Throughout
project corridors
and at all
associated
worksites.
All construction
workers camps.

During
construction.

Contractor

SPECL with
assistance from
local EPBs.

During
establishment,
operation, and
dismantling of
such camps.

Contractor

SPECL/SPCD and
SEPD.

CCE = construction chief engineer, EMS = environmental monitoring station, EPB = Environmental Protection Bureau, GB = Chinese National Standards, m = meter,
PRC = People’s Republic of China, SEPD = Sichuan Environmental Protection Department, SPECL = Sichuan Panxi Expressway Company Limited,
SPCD = Sichuan Provincial Communications Department.

Environmental
Mitigative Measures
Impact/Issue
3. Air Quality
a. Generation of Dust (i) All vehicles delivering granular and/or fine materials to
the site will be covered to avoid spillage.
(ii) Material storage site should be 300 m from the
residential area and covered with canvas or sprayed with
water if possible and feasible.
(iii) Water will be sprayed on the construction sites and
major feeder roads twice a day during dry season.
(iv) All existing highways and roads used by vehicles of
the contractor or any subcontractor for supplies that are
part of the works will be kept clean and clear of all
dust/mud or other extraneous materials from such
vehicles or their tires.
(v) Dust from plants, machinery (rock crushing), and
3
equipment will not exceed 2.0 mg/m 150 m from source
at any time.
(vi) All earthworks will be protected to minimize the
generation of dust.
(vii) The concrete batching plants will be at least 500 m
from the nearest habitation and fitted with dust extraction
units in compliance with PRC and local standards.
(ix) Where practical dust screening vegetation will be
planted along perimeter of all existing roadside crushers.
b. Emission from
(i) The discharge standards under the 1989 Environment
Construction Vehicles, Protection Law will be strictly adhered to. All vehicles,
Equipment and
equipment, and machinery used for construction will be
Machinery
regularly maintained and correctly operated (including the
use of dust filters or hoods) to ensure that pollution
emission levels comply with PRC Regulation.
(ii) An inspection certification system should be initiated
so that all acceptable vehicles have inspection stickers
displayed in their windshield.
4. Noise Pollution
a. Noise from
(i) The plants and equipment used in construction
Vehicles, Plants, and
(including the aggregate crushing plant) will strictly
Equipment
conform to PRC and local noise standards by applying
good housekeeping and maintenance practices at all
times.

Location

Time Frame

Responsibility
Implementation
Supervision

Throughout
During
project corridors, construction.
all access roads,
sites temporarily
acquired, and
borrow areas.

Contractor with
monitoring assistance
from local and
provincial EMSs.

SPECL/SPCD with
assistance from
Sichuan EPB and
prefecture
departments

Throughout
During
project corridors, construction.
all access roads,
sites temporarily
acquired, and
borrow areas.

Contractor, via local
and provincial EMSs.

SPECL/SPCD with
assistance from
SEPD

Throughout
During
project corridors, construction.
all access roads,
sites temporarily
acquired, and
borrow areas.

Contractor with
monitoring assistance
from local and
provincial EMSs

SPECL/SPCD with
assistance from
SEPD

EMS = environmental monitoring station, EPB = Environmental Protection Bureau, m3 = cubic meter, m = meter, mg = milligram, PRC = People’s Republic of China, SEPD = Sichuan
Environmental Protection Department, SPECL = Sichuan Panxi Expressway Company Limited, SPCD = Sichuan Provincial Communications Department.

Continuation
Environmental
Impact/Issue

Mitigative Measures

(ii) At construction sites within 150 m of the nearest
habitation, noisy construction work such as crushing,
concrete mixing and batching, mechanical compaction
will be stopped between 2200 hours to 0600 hours. In
silence zones (areas up to 150 m around such premises
as hospitals, educational institutional, and courts) no hotmix batching or aggregate crushing plant will be allowed.
(iii) At schools, loud construction activities, and sustained
noise levels exceeding 80dB(A) will be restricted to hours
when classes are not in session, and, where possible, will
not be permitted within 400 m from the sensitive point.
b. Noise from Blasting (i) Blasting will be carried out only with permission of the
Operations
CCE of SPECL, using a preestablished schedule. All the
statutory laws, regulations, and rules pertaining to
acquisition, transport, storage, handling, and use of
explosives will be strictly followed; with blasting taking
place preferably during midday hours. The timing should
be made known to all the people within 200-500 m of the
blasting site in all directions, depending on the total
charge uses.
(ii) Blasting mats will be used to reduce noise levels when
blasting is carried out.
c. Erection of Noise
At sensitive sites, maintain 150-400 m distances from
Attenuation Structures noise sensitive areas, construct berms, and plant tree
belts. These features should be erected when noise at
site exceeds 75dB(A)-based on monthly noise monitoring
during construction. Noise attenuation structures must be
placed immediately. All such mitigative measures will be
inspected by SPECL and Sichuan EPB in response the
surpassing the 75dB(A) level.
5. Impact on Flora and Fauna
a. Loss of or Damage (i) All works will be carried out so that damage or
to Vegetation
disruption to the flora is minimized. Trees or shrubs will
only be removed if they impinge directly on the works and
with prior approval from the CCE of SPECL and
clearance from the forestry dept.
(ii) It is prohibited to borrow soil from or dump spoil on
farmlands directly adjoining the road corridor and outside
those nominated in the construction design drawings and
EPP.

Location

Time Frame

Responsibility
Implementation
Supervision

All blasting sites During
(cuts, rock, and preparation,
quarries).
operation, and
closure of such
sites.

Contractor with
monitoring assistance
from local and
provincial EMSs

SPECL/SPCD with
assistance from
SEPD

All nominated
sites as
designated in
the
environmental
impact
assessment.

Before closure of
the construction
sites.

Contractor with
monitoring assistance
from local and
provincial EMSs

SPECL/SPCD with
assistance from
SEPD

Entire project
site.

During
construction.

Contractor.
SPECL and forestry
dept.

SPECL/SPCD with
assistance from
the forestry dept.

CCE = construction chief engineer, dB(A) = decibel A (audible decibel), EMS = environmental monitoring station, EPB = Environmental Protection Bureau, m = meter,
SEPD = Sichuan Environmental Protection Department, SPECL = Sichuan Panxi Expressway Company Limited, SPCD = Sichuan Provincial Communications Department.

Environmental
Impact/Issue
b. Loss and Damage
to Fauna.

Mitigative Measures
Construction workers will be instructed to protect fauna
and flora. No harvesting of wild foods will be allowed
unless by permit from the CCE of SPECL.

6. Disruption to Users
Loss of Access
(i) Transport and security departments will be consulted
to control traffic during construction.
(ii) To decrease dust and noise and minimize impact on
existing transport, haulage routes will be carefully
preplanned and discussed with local communities
affected.
(iii) At all times, the contractor will provide safe and
convenient passage for vehicles, pedestrians, and
livestock to and from side roads and property accesses
connecting the project road.
(iv) The works will not interfere unnecessarily or
improperly with the convenience of the public or their
access to roads, railways, and footpaths.
7. Inappropriate Use of Hazardius and Toxic Materials
Use of Hazardous and Herbicides or other toxic chemicals will be used strictly in
Toxic Materials
accordance with the manufacturer’s instructions and
according to PRC regulations. SPECL will be given at
least 6 working days notice of the proposed use of any
herbicide or toxic chemical. A register of all herbicides
and other toxic chemicals delivered to the site will be kept
and maintained up to date by the contractor.
8. Damage and Loss to Graveyards and Tombs
Conservation of
Impact on cultural properties, which in this project
Religious Structures
involves only tombs and as identified during detailed
and Tombs
design by local communities, will be protected and
respected. Tombs needing to be moved will be relocated
only after consultation and approval of local communities
and an agreement signed by the CCE.

Location

Time Frame

Responsibility
Implementation
Supervision
Contractor
CCE of SPECL
and forestry dept.

Entire project
area.

During
construction.

All project
corridors and
construction
sites.

During
construction.

Contractor

SPECL/SPCD
transport and
security depts.

Entire
construction
corridor.

During
construction.

Contractor

SPECL/SPCD with
assistance from
SEPD.

Entire project
site.

During
construction.

Contractor

SPECL/SPCD and
county cultural
relics bureau.

CCE = construction chief engineer, EPP = erosion protection plan, PRC = People’s Republic of China, SEPD = Sichuan Environmental Protection Department, SPECL = Sichuan Panxi
Expressway Company Limited, SPCD = Sichuan Provincial Communications Department.

Environmental
Mitigative Measures
Location
Time Frame
Responsibility
Impact/Issue
Implementation
Supervision
C. OPERATION PHASE
General: Expressway operators will receive the mitigation completion reports from the contractors. Based on that plus the EMAP and monitoring schedule, SPECL
should maintain all mitigation activities as specified, updated, adapt any measures and implement new ones as specified in EMAP.
1. Maintenance and
Stormwater should not be drained directly into Class I
All project
Beginning and end County depts.
SPECL with input
Management of Storm and II tributary rivers but must pass through detention
corridors,
of each monsoon. Responsible for
from EPBs
Water
ponds, or as a minimum grassed pervious runoff paths.
especially the
drainage maintenance
All storm drains must be periodically cleared to maintain urban stretches.
storm water flow.
2. Atmospheric
Vehicle emission inspection program will be encouraged Project corridors Starting
SPECL with local
SPECL, SPCD in
Pollution from Vehicles by SPECL and a vehicle certification system
immediately after forestry units
cooperation with
implemented.
completion of
SPECL with assistance the police
construction.
from local and
provincial EMSs
3. Noise Pollution
(i) Noise pollution will be monitored at the 13 sites
Refer noise
Throughout
SPECL with monitoring SPECL and SPCD
designated in the EIA, and monitored quarterly during 1st, pollution
operation phase.
by local and provincial
rd
th
monitoring
EMSs
3 , and 5 operating years and if exceedences >15
percent of readings are found at any time, mitigative
program of the
measures must be taken and monitoring continued.
EIA.
Otherwise, monitoring may be reduced.
(ii) “No blowing of horn permitted” signs should be set at
road sections near schools.
(iii) At access points to the expressway, vehicles will be
weighed randomly to stop overloaded, noisy, and unroadworthy vehicles from using the expressway.
4. Accidents Involving In case of a spill of hazardous materials or an accident
All project
SPCD, SEPD, and
Hazardous and Toxic
involving hazardous substances, the relevant emergency corridors and
police
Materials
procedures team will be called at once to deal the
surroundings.
situation as well as a spill-management plan will be
prepared.
5. Water Pollution
(i) Domestic sewage at toll stations will be treated by
All service areas Throughout
Rest and toll area
SPECL
from Sewage and
septic tanks, and then used as fertilizer.
and toll gates.
operation phase.
operators
Garbage
(ii) Solid waste will be sorted using multicompartment
collection bins, recycled, and reused wherever possible,
via contract with maintenance company.
(iii) Oil traps will be maintained and monitored regularly.

EIA = environmental impact assessment, EMAP = environmental management action plan, EMS = environmental monitoring station, EPB = Environmental Protection Bureau, SEPD =
Sichuan Environmental Protection Department, SPECL = Sichuan Panxi Expressway Company Limited, SPCD = Sichuan Provincial Communications Department.

Environmental
Impact/Issue
6. Failure to Maintain
Mitigative Measures

Mitigative Measures
Roadside tree plantations will be maintained.

D. ENVIRONMENTAL MONITORING
Environmental
Monitoring will be based on relevant specifications or
Monitoring
standards issued by State Environmental Protection
Administration and using the schedule set out in EIA.

Location

Time Frame

Entire project
corridor.

To be developed
as part of the
detailed design
activity.

Monitoring
stations selected
as defined in
tables and
verified in field.

Throughout
operating period
as defined in the
monitoring table.

Responsibility
Implementation
Supervision
SPECL
SPCD

Local and provincial
EMSs, plus data
technician trainees
from SPECL

SPECL with
technical input
from SEPD

EIA = environmental impact assessment, EMS = environmental monitoring station, SEPD = Sichuan Environmental Protection Department, SPECL = Sichuan Panxi Expressway Company
Limited, SPCD = Sichuan Provincial Communications Department.
Note: Table A2.1 provides the environmental management action plan and Table A2.2 the monitoring plan.

Table A2.2: Monitoring Program for Preconstruction, Construction, and Operating Period
Item
1. Preconstruction
(Design) Period
Soil Erosion Protection
and Conservation
Mitigation and Monitoring
Implementation
Timetable
Plan to Remove Trees

Relocation of Ancestral
Tombs
Subterranean Karst
formations
Relocation of Irrigation
Systems

Environmental Protection
Training

Environmental
Specifications for
Contractor
Prequalification; Bidding
Documents;
Environmental Clauses for
Contracts; and Loan
Covenant
Environmental Screening
of New Construction Site
Access roads, e.g. tunnel
portals and existing roads.

Monitoring Details

Timing

Executing Unit

Reporting
Responsibility

Confirm that the EPP has been undated according to the
detailed design

For use by
Contractors

Specialists on
behalf of SPDI

SPDI

Sign-off that mitigation and monitoring implementation
timetable has been prepared and will become part of the
contracts
Confirm that vegetation removal and replanting sketchplans have been submitted to SPECL CCE and that tree
removal is proceeding according to that plan
Confirm that community consultation re relocation site has
been completed and that move is agreed to
Undertake a rapid ecological survey to establish the
location and extent of any subterranean karst formations
within the RoW, and prepare report and sketchmap.
CCE to obtain necessary signoff that irrigation system
dismantling, reconstruction and rehabilitation has been
discussed, planned and executed in communities
affected, before irrigation period.
Confirmation that training provided to staff as designated,
via a listing of the people and training received

Before
groundbreaking

Specialists on
behalf of the SPDI

SPDI

Prior to
groundbreaking

Contractors

SPECL and SPDI

Within 4 months of
needed move
Prior to start of
construction

Contractors

SPECL

SPDI and specialist

SPDI

Before existing
system is rendered
incapable of irrigating

SPECL, local
communities and
SPECL

SPECL

Before construction
begins

SPECL

SPDI to provide drafts of the 5 key environmental inputs
for inclusion in bidding documents and contractor
selection.

For inclusion as part
of bidder selection,
proposal preparation
and environmental
clauses in contracts
and loan

Outside agency to
train staff within
SPECL and
contractors
SPECL with
assistance from
environmental
institution specialist

Prepare a short environmental screening table identifying
environmental impact, mitigative actions and any residual
effects from the access road construction and use.

Prior to
groundbreaking

Contractor in
consultation with
the local
communities

Contractor

CCE = construction chief engineer, EPP = erosion protection plan, ROW = right of way, SPECL = Sichuan Panxi Expressway Company Limited,
SPDI = Sichuan Provincial Design Institute.

SPECL/SPDI

Item

Monitoring Details

Timing

Prevention of Access
Restriction

Inclusion of pedestrian underpass in detailed design and
specification of location, based on community input and
design team in drawings

By end of design
period

Mitigation Reporting

Prepare and submit Preconstruction mitigation report to
SPECL and ADB

Preconstruction
period end

Undertake good housekeeping activities and provide
monthly monitoring checklist results to SPECL and EPDs.

Every day throughout
construction period &
monthly report
Throughout the
construction period

2. Construction Period
prepare and use a
monitoring checklist
Good housekeeping
matters
Construction Noise

Undertake noise monitoring as defined in EMAP and
provide certification that operating times for noisy
equipment as defined in the EIA

Water Quality

Monitor Anning River at Aqi Bridge, Laowagou Bridge,
Puba, Xiji Bridge, and Rushui: BOD5, COD, oil, and fecal
coliform bacteria
Inspect and file report on whether erosion control
measures are in place and functioning as specified in the
EPP
Inspect sewage treatment systems installed as per
contract, confirming compliance with specifications

Measure twice yearly

Inspect if dust suppression, i.e. watering of roads at least
twice per day during dry season and clean up of mud on
paved community roads used as access roads is
maintained and is effective at specific point sources.
Undertake sampling of TSP at a set of sites (3 per
construction contract) in a random schedule during the
working day, as well as at Nanning Middle School, Puba,
and Salian.
Confirm maintenance schedule for all haul/access roads
and verification that road has been rehabilitated and/or left
in as good a condition as when work started, when not
needed.

Inspect daily as part
of construction
monitoring a report
observations of dust
Twice a year
randomly but during
work times

Erosion protection

Sewage treatment

Dust Suppression

Air Quality Monitoring

Maintenance of all
construction access and
haul roads

Inspect sites monthly

Inspect once a month

Monthly during
construction with an
audit within 4 months
of end of construction

Executing Unit
SPDI and
contractor, with
input from
communities
SPDI

Contractor and
specialist hired
Contractor
Trainees and
LEMS/PEMS and
SPECL
Same as above

Reporting
Responsibility
SPDI

SPDI

SPECL to receive monthly
compliance monitoring
checklist from Contractors
SPECL according to
schedule defined in EMAP

Report prepared by EPBs
for SPECL

Contractors
SPECL’s and WRB
experts
Contractors SPECL
and EMS with input
from EPBs
SPECL and two
EMSs and
contractors

SPECL with initial help from
outside specialist

Local and
provincial EMSs
working for
contractors
Contractors

SPECL

SPECL in cooperation with
the EMS’s
SPECL

SPECL

ADB = Asian Development Bank, BOD5 = biochemical oxygen demand, COD = chemical oxygen demand, EIA = environmental impact assessment, EMAP = environmental management
action plan, EMS = environmental monitoring station, EPB = Environmental Protection Bureau, EPD = Environmental Protection Department, EPP = erosion protection plan,
km = kilometer, LEMS = Liangshan Environmental Protection Bureau, PEMS = Panzhihua Environmental Protection Bureau, SPECL = Sichuan Panxi Expressway Company Limited,
SPDI = Sichuan Provincial Design Institute (part of SPCD), TSP = total suspended particulate matter, WRB = Water Resources Bureau (at county level).

Item
Construction vehicle and
machinery fleet emission
control
3. Operational Period
update and continue to
use checklist
Noise

Monitoring Details

Timing

Executing Unit

Monthly check on vehicle emission certification and visual
observations on visible smoke from machinery. Vehicle
emission spit checks

Monthly, as port of
project inspection

Contractor working
with EPBs

Monitoring daytime and nighttime noise levels at
Huanglianguan, Dongping, Puba, Guabang and Salian
Villages.

Twice each year

Local and
provincial EMSs

Vehicle Emission Testing

Continue an ad hoc emission testing program, providing
economic incentives to owners to make certain that their
vehicles meet PRC emission standards.

Every 4 months.

Construction Access/Haul
Road Rehabilitation
Completion
Sewage and Water

Submission of a short report table consisting of all access
roads built and all major haul roads used and the
rehabilitation completed and status of that road.
Monitoring the sewage discharge from septic tanks in
service areas, toll stations, and administration buildings.
Monitoring of vegetation of slopes, clearance of drainage
ditches and compliance with EIA and summary EIA.

Prior to final payment
to contractors.

Local and
provincial EMSs
working with
SPECL technicians
Contractors

Reforestation program to be monitored to determine
compliance and maintenance in terms of numbers and
tree survival. Revegetation sketches prepared by
contractors should be used as the basis of the reporting.

Once per year,
starting 6 months
after planting for 4
years.

Soil Conservation

Revegetation Program
and Trees

Twice a year (dry and
wet season).
Twice a year.

Local and
provincial EMSs
County erosion
protection dept. of
WRBs
SPECL and local
forestry bureau

Reporting
Responsibility
SPECL

SPECL to prepare annual
monitoring report, copy
SEPD, municipal, county,
village heads
Local and provincial EMSs
to submit report to SPECL
and SEPD
Contractors each supply
report to SPECL and all
local communities affected
Same as above
SPECL prep. annual
monitoring report to SPCD
Annual monitoring report to
SPCD

EIA = environmental impact assessment, EMS = environmental monitoring station, EPB = Environmental Protection Bureau, PRC = People’s Republic of China, SEPD = Sichuan
Environmental Protection Department, SPECL = Sichuan Panxi Expressway Company Limited, SPCD = Sichuan Provincial Communications Department, TSP = total suspended
particulate matter, WRB = Water Resources Bureau (at county level).
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ENVIRONMENTAL COST ESTIMATES
Table A3.1: Summary of Environmental Costs
Cost Category
Nonrecurring Project Costs
Recurring Construction-Period Costs (5 years)
Recurring Operating Costs @ 740,000/yeara
Total
a

Amount
(Y)
7,643,000
6,664,500
14,700,000
29,007,500

Costs over 20 years.
Note: Table A3.1 summarizes the environmental costs estimated for the project. The nonrecurring costs are
estimated in Table A3.2, nonrecurring costs during construction in Table A3.3, and recurring costs during
operation in Table A3.4.
Source: Sichuan Provincial Design Institute.

Table A3.2: Estimated Nonrecurring Costs
Protection Measure

Details

Unit Cost
(Y)

Total

Updating of soil erosion protection plan (EPP), through the design
period as specified by special government evaluators in June 2001
mitigation/monitoring measures execution plan and timetable prep.

400,000

400,000

100,000

100,000

Replanting, Including Slope
a
Cover

Trees and grass for 163 km
2
Tree planting at 3 villages and 1 school = 106,000 m

85,000/KM
2
4/m

13,872,000*
424,000*

Soil Conservation and Silt
Control

Approximately 50 stormwater settling ponds as silt traps
Rehabilitation of 38 spoil sites including access roads

10,000
96,000/site

500,000
3,648,000

Relocation of Residences
Due to Noise

Demolition and reconstruction of 3 farmhouses due to noise
problems

25,000/home

Rehabilitation of Existing
b
Local Road

150 km of road damaged by construction vehicles

10,000/km

1,500,000*

Sewage Treatment
a
Facilities
Training of Personnel

Construction At Work Camps (16 camps 5 septic tank/camp)

20,000/tank

1,600,000

Design and Construction
Environmental Plans

Monitoring
Operating Period
Sewage Treatment
a
Facilities

440,000
520,000

400,000*
520,000

Technical equipment for water, noise and air quality monitoring
d
Monitoring Vehicles 2 @ Y200,000 per vehicle

700,000
400,000

700,000
400,000*

At Toll Gates – one septic tank per toll station, for 10 stations

10,000/station

100,000*

At Service Areas (3) and including vegetation

50,000/station

150,000*

Highway Construction Units, Management Units, Emergency Units
Environmental Protection Units

Spill Management Plan
Toxic and hazardous materials spill prevention plan preparation
Total (excludes amounts with asterisks, accounted for elsewhere)
a

Included as environmental protection in contract costs
Included in other consulting services costs
c
Included in other contract items
d
Included as equipment in contract costs
Source: Sichuan Provincial Design Institute.
b

c

75,000

100,000

100,000
7,643,000
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Table A3.3: Estimated Recurring Environmental Costs:
Construction Period during 2003-2007
Item

Details

Unit Cost
(Y)
27,000/year

Total (Y)
2003-2007
135,000

Air Quality
Monitoring

Air quality at 6 sites (concrete batching
sites/labour camp) randomly selected and 3
additional sensitive sites—Nan’ning Middle
School, Puba Village, and Salian Township.
Sample 2 times/year @ Y300 per sample for 5
years. TSP @2 times/day

Noise
Monitoring

Noise where construction sites are within 100
m of residential areas and other sensitive sites
for total of 35, once quarterly, at Y80 a sample
location during a five-year period.

80/sample

42,000

Water Quality
Monitoring

Water monitoring along Anning River, Jinsha
Bar, Salian Crossing, each 3 times/year as per
EPB standards for a five-year period

250/sample

7,500

Septic Tanks

Maintenance of 16 septic tanks for 5 years

Solid Waste
Management

Maintenance of recycling/reuse program at 16
work camps, each with 5 recycling bins

2,400/tank/year

192,000

35,000/camp/year

2,800,000

Dust suppress Water truck operations road dust spraying 217
days/year and 3 times/day for 5 years
construction: managed by each contract: 7
contracts

400/day/contract

3,038,000

Environmental Supervision of each contract for 7 proposed
Supervision
contracts.
Other operating costs per year, including
audits.

10,000/contract/
year
20,000/year

350,000

Total

100,000

6,664,500

EPB = Environmental Protection Bureau, km = kilometer, m = meter, TSP = total suspended particulate matter.
Source: Sichuan Provincial Design Institute.
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Table A3.4: Estimated Recurring Costs During Operation
Item

Description

Annual Maintenance
Cost

For protection of environmental
facilities and mitigative measures
installed during construction
Noise monitoring at 5 locations twice a
year; and water quality at 3 service
locations twice a year including
reporting.
Implementing mitigative measures
scheduled for operating period and
maintenance of equipment, including
solid waste management
Updating of environmental procedures
10 staff at Y16,000/year for
maintenance
4 staff at Y30,000/year for supervision

Annual Monitoring
Cost

Environmental
Operations

Training
Environmental Staff
Salaries

Total per Year
Total Operating Period of 20 Years
Source: Sichuan Provincial Design Institute.

Per Year
(Y)
50,000

No. of Total Cost
Years
(Y)
20
1,000,000

100,000

20

2,000,000

300,000

20

6,000,000

10,000
160,000

10
20

100,000
3,200,000

120,000
740,000

20

2,400,000
14,700,000

