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1 PROPOSED CHANGES 
 
1. According to the Article 20 in the Memorandum of Understanding under ADB Loan 
3211-PRC dated May 28, 2018, Jilin Provincial Government suggested to cancel the 
composting and landfill of municipal solid waste of Baicheng and Baishan cities and change 
the treatment method to solid waste incineration. ADB mission also agreed to cancel the 
municipal solid waste composting and the landfill components, including CBSSW2 MSW 
sorting and composting center civil works, EBSSW3 MSW sorting and composting center 
equipment, and CBSSW3 sanitary landfill. The change will not cause any change for waste 
classification and collection source. During the appraisal, the ADB financed Baishan Solid 
Waste Project includes: (i) construction of a new MSW sanitary landfill with a daily capacity of 
330 t/d; (ii) construction of a 30 t/d kitchen waste sorting including a 20 t/d composting facility; 
(iii) provision for two construction waste recycling machines; (iv) upgrading of 15 MSW 
transfer stations and 21 recyclate collection points; and (v) upgrading of MSW handling 
equipment, city cleaning, and maintenance of vehicles and equipment. Up to date, there is no 
change in the project scope and the waste classification and collection source, but to change 
the waste treatment method from composting and landfill to WTE incineration. The 
components of (iii), (iv) and (v) for the above mentioned project scope have been completed. 
 
2. For the above changes and the “Request for Scope Change under Jilin Urban 
Development Project”, the Consultants have mobilized the national environmental expert of 
project implementation consultants (PIC) prepared the “Environmental Due Diligence Report 
for Contract Variation of WTE Incineration Plant as Associated Facility in Baishan City”. 
 
3. The methodology adopted for the environmental due diligence is based on the 
requirements of the site environmental investigation phase I in HJ25.1-2014, the Technical 
Guidelines for Environmental Site Investigation and ASTM Technical Standards for Site 
Environmental Assessment. 
 
4. According to the work content and procedures for the site environmental investigation 
in HJ25.1-2014, the Technical Guidelines for Environmental Site Investigation, we adopted 
the phase I environmental investigation to the length. For Phase I environmental site 
investigation, the pollution status and related environmental responsibilities and risks have 
been identified based on the data collection, site survey and personnel interview. In principle, 
on-site sampling analysis is not required to be carried out. If phase I investigation confirms 
that there is no possible pollution source in the site and surrounding areas currently and 
historically, it is considered that the environmental condition of the site is acceptable and the 
investigation can be ended. 
 
5. The ASTM technical standard divides the site environmental assessment into two 
phases: Phase I and Phase II. Phase I evaluation is to identify potential pollution problems on 
the site through field surveys and investigations, interviews with the clients and related 
stakeholders, examination of historical records, and on-site environmental information. Phase 
II is to conduct field investigation and sampling, analysis and evaluation of soil and 
groundwater for the potential pollution problems identified during Phase I. The results are 
used to establish the baseline environmental conditions of the site, determine the potential 



pollution risks, define the relevant responsibilities and obligations, and evaluate the 
investment risks and countermeasures. 
 
6. The main purposes of the report are to identify the pollution status and related 
environmental responsibilities and risks through the site environmental investigation, predict 
and evaluate the impact degree and scope of the project on the environment in the 
assessment area, and take those as the basis for project change decision. 
 

 

2  RATIONALITY ANALYSIS OF THE CONTRACT VARIATION 
 
2.1  The Reasons to Cancel the CBSSW2 MSW Sorting and Composting Center Civil 

Works, EBSSW3 MSW Sorting and Composting Center Equipment, and 
CBSSW3 Sanitary Landfill. 

 
2.1.1   Effective improvement of the treatment and status of municipal solid waste in 

Baishan City 
 

7. Currently, the solid waste in Baishan City is mainly treated by sanitary landfills. With 
the increasing amount of solid waste in Baishan City and the counties under its jurisdiction, 
the existing solid waste treatment facilities are difficult to meet the future needs. In 
surrounding counties and cities, a large amount of collected and transported solid waste is 
treated by simple stacking or landfilling. Landfill methane gas and landfill leachate have not 
been effectively controlled, which poses a potential threat to the environment. 
 
8. The landfill treatment method occupies a large amount of land. There exist potential 
pollution and safety concerns. Some landfill sites have inadequate anti-seepage measures. 
Also, the amount of leachate is large, the cost of treatment is high, and the technology is 
difficult. After treatment, the concentrated liquid continues to be transported back into the 
landfill, causing the accumulation of pollutants, which is easy to pollute the groundwater. If the 
harmful gas generated after landfilling is not properly controlled, there is also a risk of 
explosion. 
 
9. By the requirements of the Jilin Province Solid Waste Incineration Treatment Facility 
Construction Plan (2013-2020) and the Baishan City Master Plan, Baishan City will construct 
a municipal solid waste incineration plant to dispose solid waste in Baishan City, Linjiang City 
and Jingyu County. This will reduce pollution caused by the landfill and fundamentally improve 
the environmental quality of Baishan City. The existing landfill site can be used as an 
emergency site and a flying ash yard to extend the life span of the landfill. This will completely 
solve the problem of the harmless treatment of the solid waste and treatment level in Baishan 
City, and implement the principle of "Reduction, Harmless and Resource Reuse". 
 
2.1.2 Efficient saving of land resource 
 
10. With the rapid development of the economy and urban construction, the available land 
resources in Baishan city are gradually decreasing. The original landfill treatment method 
occupied a large amount of land. Long-term waste accumulation will cause heavy metal 
contamination of groundwater, which is not conducive to soil reuse and has negative impacts 
on urban development and social progress. 

 
11. Although the investment of modern waste incineration treatment method is relatively 
high, the advantages are significant: less land occupation, easy site location selection, short 
processing time, significant reduction of waste, harmless is relatively thorough and relatively 
easy solid waste odor control. With the advanced exhaust gas treatment method and pollution 



control technology, it can also effectively prevent environmental pollution. Moreover, the 
waste heat from incineration can be used to generate electricity or heating. With these 
advantages, the modern waste incineration treatment method has become the first preference 
of waste treatment method in China.  
 
2.1.3  Compliance with relevant industry policies 
 
12. In May 2010, the National Ministry of Housing and Urban-Rural Development 
(NMOHURD) and the Ministry of Environmental Protection and the National Development and 
Reform Commission (NDRC) jointly issued (JC[2010]No. 61) the Technical Guide for the Solid 
Waste Treatment, which provides a clear guidance and suggestions for solid wastes 
treatment method that “Incineration facilities occupy a relatively small area. The rapid quantity 
reduction of stabilization is obvious. It is relatively easy to control the solid waste odor. The 
waste heat from incineration can be utilized. For these reasons, incineration treatment 
technology can be adopted for areas with limited land resources and meet the requirements of 
the solid waste caloricity”. 
 
13. According to the requirements of expanding the control scope of facilities in the 
Opinions on Further Strengthening the Work of Municipal Solid Waste Incineration (JC [2016] 
No. 227) issued by the Ministry of Housing and Urban-Rural Development and other 
departments, the control area of incineration facilities should be divided into core area, 
protection zone, and buffer zone. The construction of the core area includes the main projects, 
supporting projects, production management, and living service facilities of the incineration 
project, and the occupied area is in accordance with the requirements of the Construction 
Standards for MSW Incineration Projects. The construction of the protection zone is included 
in landscaping and other construction projects, and the occupied area should be considered 
not less than 300 meters around the core area. 
 
14. There is no specific requirement for a buffer zone in the opinions mentioned above, so 
there is no specific requirement in the environmental due diligence report. 
 
15. In April 2011, the NMOHURD, the Ministry of Environmental Protection, the NDRC, 
and other committees jointly issued (Guofa [2011] No. 9) Opinions on Further Strengthening 
the Treatment of Municipal Solid Waste. It clearly points out the integrated promotion of 
incineration power generation. 
 
16. The 13th Five-Years Plan for the Construction of Harmless Treatment Facilities for 
Municipal Solid Waste requires that eco-friendly and harmless incineration treatment capacity 
should decrease over 50% at least by the end of 2020. 
 
17. The waste incineration technology of the project complies with relevant national 
policies. 
 
2.1.4  Better socioeconomic benefits 
 
(1) Conducive to achieve the standardization and scaling of municipal solid waste treatment 
facilities 
 
18. The completion of this project will change the existing waste treatment status of 
Baishan City and achieve the centralized treatment of solid waste, standardization and scaling 
of treatment facilities, advanced treatment technology, and scientific management. 
 
(2) Conducive to save land resources 
 
19. The completion of this project will save land resources. After adopting the incineration 
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method to dispose solid waste, the waste reduction will reach to about 85%, which will relief 
the pressure of the solid waste disposal in Baishan City. 
 
(3) Conducive to improve the living environment of local residents 
 
20. The completion of this project will eliminate secondary pollution such as sewage and 
exhaust gas from the original simple composting, further improves the quality of the living 
environment and the health of the local residents. 
 
(4) Conducive to the sustainable development of local economy  
 
21. By the completion of this project, it will enable Baishan City built on the foundation of 
sustainable resources and an eco-friendly environment. Furthermore, by protecting the 
natural resources and maintaining sustainable supply capacity, it will gradually coordinate our 
natural resources, environment, and social economy. 
 
22. The heat generated after incineration provides a large number of high-quality powers. 
The residue produced after incineration is dense and sterile, and it can also become road 
construction materials. Therefore, the completion of this project has protected the ecological 
environment, resources saving and created wealth for society. 
 
2.2  Original Design of the Project 
 
23. Construction scale: the solid waste composting treatment scale is 20 tons/d (excluding 
food waste from canteens and catering companies), the landfill treatment scale is 330 tons/d, 
and the transfer scale is 455 tons/d. 
 
24. Construction content: construct a new integrated municipal solid waste treatment 
center in Baishan City, with a construction area of 1,311 m2, with sorting and aerobic 
composting facilities; expand the Tangzigou solid waste sanitary landfill site in Baishan with a 
new storage capacity of 530,000 m3; construct reservoir, water-retaining dam, flood 
interception ditch, and associated ancillary facilities, etc.; develop solid waste classification in 
Baishan urban area and 21 demonstration communities: allocates 1,466 classified and sorting 
waste bins, 1,560 garbage bins, and 126 recycle bins; reconstruct 15 waste collection stations 
in Baishan City, and purchase 76 vehicles and equipment. 
 
25. Total investment: CNY 209.6759 million. Of which, the construction investment is CNY 
203.8437 million (CNY 20.9118 million for the comprehensive municipal solid waste treatment 
center, and CNY 18.335 million for expanded sanitary landfill site). 
 
 
2.3  Basic Contents of the Contract Variation 
 
26. Currently, a professional cleaning team is mainly responsible for the cleaning and 
transportation of solid waste in Baishan City, which has covered all urban areas, counties and 
more than 60% of the towns and villages. This will achieve the "household collection, village 
collection, town transportation, and district and county centralized treatment" of the solid 
waste. The integrated treatment of the urban-rural solid waste has made great progress; 
nonetheless, 40% of the towns and villages still haven’t been included in, and even for those 
who are included, the volume of collected and transported solid waste only accounts for 30% 
of the total output of the solid waste. 
 
27. According to the statistics, in 2017, the average per capita of solid waste production in 
Baishan City is roughly 0.60 kg/ person/ per day. Based on GB50337 Urban Environmental 
Sanitation Facilities Planning Standard, the economic development level and the 



characteristics of waste production are different in all districts and counties. Per capita 
indicator of solid waste production should be determined separately. Considering that the 
population of Baishan City has hardly increased in recent years, and even has a negative 
growth in 2017, the prediction of the short-term and long-term population will base on the 
population in 2017, and the urbanization rate will increase accordingly. Based on the per 
capita index method, the predicted solid waste production in the service area is about 600 
tons/d. 
 
28. Based on the above analysis, the recently construction scale of the project is 
determined as follows: 650t/d in-plant solid waste treatment capacity, supporting facilities 
construction of 1 × 650t / d mechanical pretreatment facilities + 1 × 500t / d CFB waste 
incineration boiler (circulating sulfurized bed) + 1 × N12MW turbine generator sets, and 
reserve an expansion land for future use. 
 
29. The total construction cost (dynamic investment in the project) is about CNY 271.81 
million, and the static investment in the project is CNY 261.55 million. 
 
 
2.4  Rationality Analysis of Contract Variation 

 
2.4.1 Comparison of waste treatment schemes before and after contract variation 
 

30. Currently, the five most commonly used treatment methods include classified recycling, 
sanitary landfill, composting, incineration and chemical / biochemical treatment.  
 

31. Classified recycling is not an independent treatment method, it must be combined with 
composting, incineration or other treatment methods. The comprehensive utilization of 
chemical and biochemical methods is high and reasonable, which is one of its major 
advantages, and the cost of waste treatment is low. However, this method only started 
industrialization or completed the workshop test in 1990s, and has not yet had rich operation 
experience in handling with solid waste, and needs to sort the waste. The practical effect of 
this method remains to be confirmed. 
 

32. The three most suitable waste treatment methods for Baishan City are sanitary landfill, 
incineration and composting. The comparison of the main technical and economic 
characteristics of the three waste treatments is presented in Table 2-1. 
 

Table 2-1: Comparison of Waste Treatment Schemes 
Content Security Landfill Incineration Composting 

Operation 
Safety 

Good Good Good 

Technical 
Reliability 

Reliable, a 
traditional 
processing 
method 

Reliable, matured technology 
Relatively reliable with practical 
experience 

Project Scale 

Depend on the 
operation site and 
service life, the 
general storage 
capacity is larger 

General install 2~4 stations, 
single furnace should not be 
less than 150t/d 

Dynamic intermittent type/ continuous 
type, 100~200 t/d for each line, generally 
install 2~5 stations. 

Location 
Difficulty 

Difficulty 

Relatively easy; (in 
comparison with landfill and 
composting), can be built near 
urban areas; should avoid the 
prevailing upwind direction; 
short transportation distance 

Relatively difficult; can be built in the 
suburbs, just need to avoid the densely 
populated areas; odor influence radius is 
less than 200 m; moderate transportation 
distance 



Land 
Occupation 

Large, 150~500 
m2/t 

Small, 60~100 m2/t Medium, 100~150 m2/t  

Construction 
Period 

12~18 months 16~28 months 12~18 months 

Applicable 
Conditions of 
Waste 

No strict 
requirement for 
waste 
composition 

Requires low waste heating 
value > 5,000 kj / kg 

From the harmless perspective, the 
biodegradable organics in the waste 
should be ≥10%. From the perspective of 
fertilizer efficiency, the biodegradable 
organics in the waste should be> 40%. 

Operation 
Safety 

Relatively good, 
smooth biogas 
drainage 

Relatively good, strictly follow 
the standard. Relatively good 

Management 
Level General High Relatively high 

Suitable Area 
Enough for landfill 
site. 

Areas with economic 
conditions, waste heat value 
conditions, and lack of sanitary 
landfill sites. 

Close to farmland 

Product 
Market 

Biogas power 
generation 

Heating and electricity supply; 
good economic benefits; 
national policy support. 

Difficult to promote composting products 

Resource 
Utilization 

Land resumption 
after closure 

Comprehensive utilization of 
incinerator slag 

Composting for landscaping 

Final Disposal Landfill is the final 
disposal 

The residue must be landfilled, 
which accounts for about 10%- 
25% of the initial amount. 

Non-composting materials must be 
landfilled, accounting for about 30% of the 
total. 

Surface Water 
Pollution 

Probably, the 
leachate should 
be properly 
treated. 

None in the disposal plant 
area; compare with the sanitary 
landfill, ash landfill is less likely 
to pollute surface water. 

Similar to the sanitary landfill with 
non-composting landfill 

Groundwater 
Pollution 

Probably, 
impervious 
facilities are 
required. 

There are no pollutants such as 
organic substance in the ash 
residue, and only solidification 
measures need to be taken to 
prevent pollution while landfill. 

Heavy metals may contaminate 
groundwater with composting products 

Air Pollution 
Odor pollution is 
difficult to control. 

Exhaust gas pollutants can be 
controlled 

Relatively small with a slight odor 

Soil Pollution 
Confined to 
landfill sites 

No 
Control the quantities of heavy metals in 
composting products 

Major 
Environmental 
Protection 
Measures 

Field impervious / 
daily coverage / 
landfill gas 
drainage / 
leachate 
treatment 

Exhaust gas purification / noise 
control / ash disposal / odor 
control 

Odor control / dust control / residue 
disposal 

Construction 
Investment 
(Excluding 
Land 
Acquisition) 

CNY 200~350 
thousand / t 

CNY 300~600 thousand / t CNY 230~350 thousand / t  

Operation 
Cost 

CNY 30~65 / t 
(excluding 
depreciation) 

CNY 30~65 / t (excluding 
depreciation) 

CNY 30~65 / t (excluding depreciation)  

CNY 40~130 / t 
(with 
depreciation) 

CNY 40~130 / t (with 
depreciation) 

CNY 40~130 / t (with depreciation)  

Technical 
Characteristics 

Simple operation, 
low investment 
and operation 
cost 

Small area, stable and reliable 
operation, good reduction 
effect 

Mature technology and good effect of 
reducing resources 

Main Risks 

Explosion caused 
by methane 
accumulation, 
bottom leakage or 
water pollution 

The cost is relatively high, and 
the exhaust gas will produce 
secondary pollution during the 
start-up and shutdown period. 

Product sales are affected by high 
production costs or poor composting 
quality 

 



 

33. The following table provides the proportion of solid waste treatment methods in the 
developed countries of the world. 
 

Table 2-2: Proportion of Solid Waste Treatment Methods  
in Developed Countries of the World 

Unit: % 

 

 
 
34. Throughout the development trend of solid waste treatment technology in China and 
overseas, under the condition that land resources are becoming more and more intense, 
incineration technology of solid waste has been increasingly favored by many cities in China 
and overseas due to its advantages of good harmless effect, high reduction degree, 
convenient resources and small area of land occupation.  
 
35. According to the consideration of economic and environmental benefits, incineration 
power generation is the best after the heat value of urban solid waste reaches a certain level. 
It has obvious advantages of "Capacity Reduction, Stability, Harmlessness and Resourcing". 
In this report, waste incineration power generation is recommended to handle the solid waste 
in Baishan City, and the original landfill is reserved as a backup scheme. 
 
36. Based on the analysis of Table 2-1 and Table 2-2, the incineration is a reasonable and 
justifiable alternative scheme for this change. 
 
37. The construction unit of the project is Baishan Green Energy New Energy Co., Ltd, 
wholly owned by Hangzhou Jinjiang Group and registered in December 2014 for the MSW 
incineration power generation construction project in Baishan City. The MSW incineration 
power generation project is of great significance to save resources, improve the environment 
and realize sustainable development, with obvious environmental and social benefits. As 
Baishan City has set up a solid waste incineration power generation project which can fully 
meet the harmless treatment of the city's daily solid waste, according to the opinions of 
Baishan City Government‘s opinions and discussion with ADB, in the memorandum of ADB 
middle-term review mission in 2018, it has been agreed to cancel the municipal solid waste 
composting and the landfill components. 
 
2.4.2 Analysis of the Site Selection 
 
38. The following table provides the comparison of the basic conditions for the proposed 
site selection.  

Country Incineration Landfill Composting Other Methods 
Austria 24 48 8 20 

Belgium 54 43 0 3 

Canada 8 80 2 10 

Denmark 71 16 4 20 

Finland 4 65 15 16 

France 42 45 10 5 
Germany 36 61 3 0 

Italy 16 74 7 3 

Japan 75 20 5 — 

Luxembourg 75 22 1 2 

Netherlands 35 45 5 15 

Norway 22 67 5 6 
Spain 6 64 17 13 

Sweden 60 30 0 10 

Switzerland 76 11 13 0 

Britain 13 83 0 4 

U.S.A 19 67 2 12 

Singapore 85 15 0 0 



 
Table 2-3: Comparison of Basic Conditions for the Proposed Site Selection 

No. 
Basic 

Conditions 

Site 1. Paozigou, 
Linzitou village, Shiren 

town 
Site 2. Banjiegou Site 3. Babao 

1 
 

Geographical 
Position 

Paozigou, Linzitou 
Village, Shiren Town, 
Jiangyuan District, 
Baishan City, is 30 km 
away from the downtown 
of Baishan city, 3.3 km 
away from S303 National 
Road in the South and 3.6 
km away from Linbai Line. 
 

The site is located in Banjiegou 
Village, Zhazi Town, Jiangyuan 
District, Baishan City, 2.1 km from 
303 National Highway and 5.2 km 
from 201 National Highway. 

The site is located in Babao Village, 
Zhazi Town, Jiangyuan District, 
Baishan City, 0.5 km from 303 
National Highway and 4 km from 201 
National Highway. 

2 Urban Master  
Plan  
 

According  to the urban 
master plan of Baishan 
City, the site is located 
outside the planning area. 
It does not belong to the 
urban built-up area or 
urban planning land of 
Baishan City, which 
meets the requirements of 
the plan.  
 

According to the urban master plan 
of Baishan City, the site is located 
outside the planning area. It does not 
belong to the urban built-up area or 
urban planning land of Baishan City, 
which meets the requirements of the 
plan.  

According to the urban master plan 
of Baishan City, the site is located 
outside the planning area. It does not 
belong to the urban built-up area or 
urban planning land of Baishan City, 
which meets the requirements of the 
plan.  

4 Environmental 
Function Zoning  

The site is located in the 
area with Class II of 
ambient air, Class III and 
IV of surface water area, 
and Class III of acoustic 
environment, which meets 
the requirements of 
environmental function 
zoning. 
 

The site is located in the area with 
Class II of ambient air, Class III and 
IV of surface water area, and Class I 
of acoustic environment, which 
meets the requirements of 
environmental function zoning.  
 

The site is located in the area with 
Class II of ambient air, Class III and 
IV of surface water area, and Class I 
of acoustic environment, which 
meets the requirements of 
environmental function zoning. 

5 Environment in 
the Site Area 

The site is located in the 
northeast of the main area 
of Baishan City. It belongs 
to the downwind side of 
the perennial dominant 
wind direction in the main 
area. From the 
perspective of 
atmospheric diffusion, the 
site has little adverse 
impact on the ambient air 
in the main area of 
Baishan City. 
 

The site is located in the northeast of 
the main area of Baishan City. It 
belongs to the downwind side of the 
perennial dominant wind direction in 
the main area. From the perspective 
of atmospheric diffusion, the site has 
little adverse impact on the ambient 
air in the main area of Baishan City. 

The site is located in the northeast of 
the main area of Baishan City. It 
belongs to the downwind side of the 
perennial dominant wind direction in 
the main area. From the perspective 
of atmospheric diffusion, the site has 
little adverse impact on the ambient 
air in the main area of Baishan City. 
 
 
 

6 Site Occupation  
 

The land of the site is 
industrial land with a small 
amount of woodland, and 
the terrain is a rectangular 
block with a length of 300 
m and a width of 200 m, 
which can meet the 
requirements of plant 
construction and reserved 
expansion of the project.  
The site has no 
unfavorable geological 
conditions such as 
landslides, mudslides, 
swamps, quicksands, 
and no hidden dangers of 
floods or waterlogging. 
The site is relatively flat. 
  

The land of the site is woodland, the 
terrain is rectangular with a length of 
300 m in east-west direction and a 
width of 190m in north-south 
direction, which can meet the 
requirements of plant construction 
and reserved expansion of the 
project.  
The site has no unfavorable 
geological conditions such as 
landslides, mudslides, swamps, 
quick sands, and no hidden dangers 
of floods or waterlogging. The site is 
relatively flat. 

The land of the site is woodland, the 
terrain is rectangular with a length of 
300 m in east-west direction and a 
width of 180m in north-south 
direction, which can meet the 
requirements of plant construction 
and reserved expansion of the 
project.  
The site has no unfavorable 
geological conditions such as 
landslides, mudslides, swamps, 
quicksands, and no hidden dangers 
of floods or waterlogging. The site is 
relatively flat. 

7 Environmental 
Sensitive Area 
and Demolition 
around the Site 
 

There are no sensitive 
areas such as airports, 
cultural sites, and scenic 
spots around the site. 
There are no residential 
areas within 300 m of the 

There are no sensitive areas such as 
airports, cultural relics, and scenic 
spots around the site. There are 15 
households within 300 m of the site. 

There are no sensitive areas such as 
airports, cultural relics, and scenic 
spots around the site. There are 3 
households and 1 nursing home 
within 300 m of the site. 



site. 
 

8 Waste 
Transportation  
 

The comprehensive 
transportation distance is 
about 10 km, which is 
beneficial to shorten the 
distance and cost of 
waste transportation in 
the city. 

The estimated comprehensive 
transportation distance is about 16 
km. The distance and cost of waste 
transportation are higher than those 
of the site one.  

The estimated comprehensive 
transportation distance is about 15 
km. The distance and cost of waste 
transportation are higher than those 
of the site one.  
 
 
 

9 Supporting 
facilities 

Water supply and 
drainage facilities need to 
be built. The distance of 
water supply pipelines is 
about 1.6 km, and the 
distance of drainage 
pipelines is about  0.2 
km. The overall distance 
to the water source is 
relatively short, and the 
pipeline length is 
relatively short.  
The ash and slag can be 
treated in the Jiangyuan 
municipal solid waste 
landfill nearby. 
 

Water supply and drainage facilities 
need to be built. The distance of 
water supply pipelines is about 4.8 
km, and the distance of drainage 
pipelines is about 0.3 km. The 
overall distance to the water source 
is relatively short, and the pipeline 
length is relatively short.  
The ash and slag can be treated in 
the Jiangyuan municipal solid waste 
landfill nearby. The site is located in 
Shiren Town, which has complete 
roads and power access, so the 
construction costs of supporting 
facilities are relatively high. 

Water supply and drainage facilities 
need to be built. The distance of 
water supply pipelines is about 
4.6km, and the distance of drainage 
pipelines is about 0.2 km. The 
overall distance to the water source 
is relatively short, and the pipeline 
length is relatively short.  
The ash and slag can be treated in 
the Jiangyuan municipal solid waste 
landfill nearby. The site is located in 
Shiren Town, which has complete 
roads and power access, so the 
construction costs of supporting 
facilities are relatively high. 

 
 
39. In summary, three sites’ locations conform to the requirements of Baishan City's urban 
master plan, environmental protection plan and environmental function zone, and they all 
located in the downwind side of the perennial dominant wind direction in the main area. 
 
40. However, from the comparative analysis results in Table 2-3, it can be seen that there 
are no residents within 300m of site 1, and there are environmentally sensitive areas such as 
residents within 300m of site 2 and site 3. Besides, from the perspective of supporting facilities, 
site 1 is also better than site 2 and site 3. Therefore, site 1 is more environmentally feasible. 
 
41. The Project site is located in Paozigou, Linzitou Village, Shiren Town, Jiangyuan 
District, Baishan City, and it is in the east of the Shiren medical waste treatment plant, 30 km 
away from the northeast of Hunjiang District, Baishan City, 3.3 km away from S303 national 
highway in the south, 3.6 km away from Linbai line and 13.2 km away from the landfill. 
 
42. The proposed land area within the red line of the project is about 57,143 m2, about 
85.71 acres. The site is basically rectangular with a length of 270 m from east to west and a 
width of 213 m from north to south. The current plant area is mountainous, and there are no 
crops. There is a brick and tile factory in the site. According to the meteorological data in 2017, 
the prevailing wind direction in Baishan City is SSE. The seismic fortification intensity is 6 
degrees, and the basic design earthquake acceleration value is 0.05 g. The terrain is 
composed of two slopes and a ditch, and the direction is from the southeast to the northwest, 
with high in the southeast and low in the northwest. It is surrounded by mountains on three 
sides. There is a road about 4 m wide outside the plant. 
 
 



 

Figure 1-1: Wind Rose of Baishan City 

 
 
 
43. The landform unit of the proposed site is mountainous, with certain ups and downs and 
some parts are relatively flat. The minimum orifice elevation is 594.80 m, the maximum is 
610.56 m, and the maximum difference is 15.76 m.  
 
 

 

Figure 2-1: Geographical Location of the Plant 



 

44. There is no exploration right and mining right under the site. There is a brick factory 
within the site. There are a building material factory and a hazardous waste treatment plant 
around the site. There are no important facilities such as cultural relics, ecological bases, 
military facilities, and airports. Within 1.0km of the proposed site, there are 3 villages. Within 
300m of the proposed site, there are no concentrated residential villages, schools, hospitals 
and other sensitive points. 
 
45. According to the “Reply to the Preliminary Comments on the Land Use of Solid Waste 
Incineration Power Generation Project in Baishan City” issued by the Baishan City Land and 
Resources Administration Department, it can be seen that the project conforms to the master 
plan of land use of Baishan City with 4.3262 hectares of state-owned land and 1.3881 
hectares of state-owned construction land. 
 
 



 

Figure 2-2: Current Situation of Surrounding Environment around the Plant Site 

 
  



2.4.3 The flow chart of the project process is presented in Figure 2-3. 

 
Figure 2-3: The Flow Chart of Process and the Node Diagram of Production  

and Waste Discharge of the Project 
 
 
 

2.4.4 The waste in the plant of this project is not classified. 
 
 
2.5  Relationships before and after Contract Variations between the Proposed 

Change and the Whole ADB Financed Project Change 
 
2.5.1 The change will not cause any change for waste classification, collection 
source and transfer station 
 
2.5.2 Only the waste treatment methods have changed from municipal solid waste 
composting and landfill to WTE incineration in Baishan City 
 
46. There is no change in waste classification and collection source, but the waste 
treatment method changed from composting and landfill to WTE incineration.  
 
 
2.6  Correlation of Landfill after Change 
 
47. After stabilization treatment, the flying ash of this project can be safely landfilled into 
the solid waste landfill in Jiangyuan District of Baishan City. The feasibility analysis is as 
follows: 
 
48. The solid waste landfill in Jiangyuan District of Baishan City has been completed and is 



currently operating normally. It has passed the acceptance of the Environmental Protection 
Bureau of Jiangyuan District, Baishan City. A self-built flying ash stabilization system is built in 
the plant, using flying ash and the chelating agent, cement and water for stabilization 
treatment, which meets the corresponding admission requirements of the Pollution Control 
Standard for Solid Waste Landfill Sites (GB16889-2008). 
 
49. The Baishan City Jiangyuan District Solid Waste Landfill currently has a remaining 
storage capacity of 400,000 m3; after the project is completed, the landfill will no longer 
receive solid waste. It is expected that the remaining storage capacity of the landfill will be 
about 300,000 m3 when the project is put into operation in 2020; The annual slag volume of 
the incineration plant is about 16,880 ta and flying ash is 21,399 ta (the solidified amount of 
flying ash after stabilization is about 30,500 ta). A self-built flying ash stabilization system is 
built in the plant, using flying ash and the chelating agent, cement and water for stabilization 
treatment, which meets the corresponding admission requirements of the Pollution Control 
Standard for Solid Waste Landfill Sites (GB16889-2008). This will allow the solidified flying 
ash blocks of this project to be stored for more than 10 years. According to the agreement on 
the treatment of solidified flying ash signed by the construction unit and Baishan City 
Jiangyuan District solid waste landfill, during the 30-years franchise period of the construction 
unit, after the flying ash of the project is stabilized and meets the standard, the sealed tank will 
be used to transport the solidified flying ash to the solid waste landfill in Jiangyuan District for 
separated landfilling. Therefore, the project does not need to build another ash yard 
within 10 years. After 10 years, the existing landfill site should be reconstructed or 
expanded based on the volume of the flying ash.  
 
50. Based on the above analysis, the Baishan City Jiangyuan District Solid Waste Landfill 
can be used as the solidified flying ash treatment site of this project, which meets the relevant 
requirements of the Solid Waste Landfill Pollution Control Standards (GB16889-2008), and 
the site is reasonable and feasible. 
 
 
2.7  Conclusion of the Contract Variation 
 
51. Based on the above reasons, the municipal solid waste composting and the landfill l 
can be canceled in Baishan city. 
 

 

3  ENVIRONMENTAL DUE DILIGENCE 
 
52. Through field investigation, the environmental consultant has consulted the project 
implementation agency, Baishan Green Energy New Energy Co., Ltd, the preparation unit of 
the project feasibility study report, China United Engineering Co., Ltd., the preparation unit of 
the environmental impact assessment report, Northeast Normal University Environmental 
Science Institute, and the design institute, West China Energy Industry Co., Ltd., on the Solid 
Waste Incineration Power Generation Project in Baishan City. 
 
 
3.1  Project Overview 
 
3.1.1  Construction scale 
 

53. The recently construction scale of the project is determined as follows: 650t/d in-plant 
solid waste treatment capacity, construction of supporting facilities of 1 × 650t/d mechanical 
pretreatment facilities + 1 × 500t/d CFB waste incineration boiler (circulating sulfurized bed) + 
1 × N12MW turbine generator sets, and reserve an expansion land for future use. 
 



3.1.2 Technological process 
 
54. After entering the site, the solid waste enters the furnace and is fully burned through 
three stages of drying, burning and burnout. A large number of high-temperature exhaust gas 
generated by the waste combustion is transferred into the waste heat boiler for heat exchange, 
and superheated steam enters the steam turbine generator set for power generation. The 
project adopts the exhaust gas purification process of "semi-dry method + activated carbon 
injection + bag filter". The exhaust gas discharged through the bag filter is clean exhaust gas, 
which is discharged into the atmosphere through the chimney by induced draft fan. The flow 
chart of the process and the node diagram of production and waste discharge of the project are 
presented in Figure 2-3. 
 
3.1.3 EIA approval status 
 
55. Jilin Provincial Environmental Protection Department approved the JHSZ [2017] No. 2 
EIA Report of Baishan City Municipal Solid Waste Incineration Power Generation Project on 9 
January 2017. 
 
3.1.4 Surrounding environment of the site 
 
(1) Geographical location 
 
56. The project site is located in Paozigou, Linzitou Village, Shiren Town, Jiangyuan 
District, Baishan City, and it is 30 km away from the Baishan City, 3.3 km away from S303 
National Highway in the South, and 3.6 km away from Linbai Line. There is no exploration 
right and mining right under the site. There is a brick factory in the site. There are a building 
material factory and a hazardous waste treatment plant around the site. There are no 
important facilities such as cultural relics, ecological bases, military facilities, and airports. 
Within 1.0 km of the proposed site, there are 3 villages. Within 300 m of the proposed site, 
there are no concentrated residential villages, schools, hospitals and other sensitive points. 
See Figure 2-1 for the geographical location of the proposed plant site, and see Figure 2-2 
for current situation of the surrounding environment around the plant site. 
 
3.1.5 Land use of the project 
 
57. The total land area of this project is 5.7143 hm2, occupying the existing brick factory 
and part of the woodland, of which the construction land is 1.3881 hm2 and the woodland is 
4.3262 hm2. According to the document (JGTZ Pre-Review Letter [2017] No.29) issued by the 
Jilin Province Land Resources Administration Department on the reply of pre-approval of the 
construction land of this project, the proposed land conforms to the overall land use plan of 
Shiren Town, Jiangyuan District, Baishan City (2006-2020). Among them, 4.3262 ha are 
state-owned woodland, 1.3881 ha is state-owned construction land, and the pre-qualification 
of the land use has been approved. 
 
 
3.2  Investigation of Current Environmental Status and Quality 
 
3.2.1 Monitoring and Evaluation of Ambient Air Quality  
 
(1) Monitoring Points  
 
58. There are 6 monitoring points in the planning area. The layout of the monitoring points 
is presented in Table 3-1. 
 

Table 3-1: Layout of Monitoring Points 



 

 
 
(2) Monitoring Time and Frequency  
 
59. Jilin Laimei Testing Technology Co., Ltd. conducted the monitoring from 28 February to 
5 March 2016, and all indicators were continuously monitored for 7 days. 
 
In total, there are 9 monitoring indicators, including SO2, NO2, HCL, NH3, H2S, CO, PM10, PM2.5, 
and ozone. Among them, the mass concentration values of SO2, NO2, HCL, NH3, H2S and CO 
were monitored at 02:00, 08:00, 14:00 and 20:00 respectively for 4 hours. The daily mean 
values of SO2, NO2, CO, PM10, PM2.5 and ozone were monitored. 
 
(3) Evaluation Standard and Methods 
 
60. The evaluation standard of SO2, NO2, PM10 and other indicators adopts the Class II 
standards in GB3095-2012 Ambient Air Quality Standard, and the evaluation standard of HCL, 
NH3, H2S and other indicators adopts the concentration limit value in TJ36-79 Hygienic 
Standard for the Design of Industrial Enterprises. 
 
61. The evaluation adopts the single factor standard index method with the Formula 3-1:  
 

(Formula 3-1) 
where: 
Ii-the environmental quality index of the ith pollutant;  
Ci-the average concentration of the ith pollutant, mg/Nm3;  
Co- the environmental quality standard for the ith pollutant, mg/Nm3.  

 
(4) Monitoring and Evaluation Results  
 
62. According to the data provided by Jilin Laimei Testing Technology Co., Ltd., the hourly 
concentration, the daily average concentration range, the exceeding rate and the maximum 
exceeding multiple of each pollutant at each monitoring point were calculated, see Table 3-2 
for the details. 
 

  

No. 
Name of Monitoring 

Point 
Monitoring Indicators 

1# Location of proposed plant site NO2, SO2, PM10, PM2.5, HCL, NH3, H2S, CO, ozone 

2# Yumuqiaozi Village NO2, SO2, PM10, PM2.5, HCL, NH3, H2S, CO, ozone 

3# Shiren Town  NO2, SO2, PM10, PM2.5, HCL, NH3, H2S, CO, ozone 

4# Dashipengzi Village  NO2, SO2, PM10, PM2.5, HCL, NH3, H2S, CO, ozone 

5# Tieqiao Village NO2, SO2, PM10, PM2.5, HCL, NH3, H2S, CO, ozone 

6#  Shiqinggoumen  NO2, SO2, PM10, PM2.5, HCL, NH3, H2S, CO, ozone 



Table 3-2: Analysis and Statistics Results of Ambient Air Quality 
in the Assessment Area 

Monitoring 
Points 

Indicators SO2 NO2 HCL NH3 H2S CO PM10 PM2.5 ozone 

1# Location 
of proposed 
plant site 

Houly 
Concentration 
Value 

Concentration 
Range(mg/m3) 

0.009~
0.041 

0.015~0
.025 

Not 
detected 

Not 
detected 

Not 
detected 

0.339~
0.601 

- - - 

Standard Index 
Range 

0.005~
0.082 

0.075~0
.125 

/ / / 
0.034~
0.060 

- - - 

Exceeding 
Standard rate (%) 

0 0 / / / 0 - - - 

Maximum 
Exceeding Multiple 

0 0 / / / 0 - - - 

Daily Average 
Concentration 

Concentration 
Range(mg/m3) 

0.015~
0.029 

0.015~0
.019 

- - - 
0.339~
0.519 

0.061~0
.083 

0.019~
0.062 

0.004~
0.013 

Standard Index 
Range 

0.100~
0.190 

0.018~0
.024 

- - - 
0.085~
0.130 

0.406~0
.553 

0.253~
0.827 

0.025~
0.081 

Exceeding 
Standard rate (%) 

0 0 - - - 0 0 0 0 

Maximum 
Exceeding Multiple 

0 0 - - - 0 0 0 0 

2# 
Yumuqiaozi  
Village 

Houly 
Concentration 
Value 

Concentration 
Range(mg/m3) 

0.011~
0.037 

0.015~0
.027 

Not 
detected 

Not 
detected 

Not 
detected 

0.342~
0.601 

- - - 

Standard Index 
Range 

0.022~
0.074 

0.075~0
.135 

/ / / 
0.034~
0.060 

- - - 

Exceeding 
Standard rate (%) 

0 0 / / / 0 - - - 

Maximum 
Exceeding Multiple 

0 0 / / / 0 - - - 

Daily Average 
Concentration 

Concentration 
Range(mg/m3) 

0.020~
0.031 

0.016~0
.019 

- - - 
0.339~
0.527 

0.061~0
.083 

0.026~
0.047 

0.005~
0.014 

Standard Index 
Range 

0.130~
0.200 

0.200~0
.237 

- - - 
0.085~
0.133 

0.407~0
.553 

0.346~
0.626 

0.031~
0.087 

Exceeding 
Standard rate (%) 

0 0 - - - 0 0 0 0 

Maximum 
Exceeding Multiple 

0 0 - - - 0 0 0 0 

3# Shiren 
Town 

Houly 
Concentration 
Value 

Concentration 
Range(mg/m3) 

0.0150.
036 

0.015~0
.029 

Not 
detected 

Not 
detected 

Not 
detected 

0.339~
0.519 

- - - 

Standard Index 
Range 

0.030~
0.072 

0.075~0
.145 

/ / / 
0.034~
0.052 

- - - 

Exceeding 
Standard rate (%) 

0 0 - - - 0 0 0 0 

Maximum 
Exceeding Multiple 

0 0 - - - 0 0 0 0 

Daily Average 
Concentration 

Concentration 
Range(mg/m3) 

0.017~
0.030 

0.017~0
.023 

- - - 
0.342~
0.446 

0.061~0
.083 

0.025~
0.046 

0.005~
0.022 

Standard Index 
Range 

0.113~
0.200 

0.212~0
.287 

- - - 
0.085~
0.112 

0.407~0
.553 

0.333~
0.613 

0.031~
0.138 

Exceeding 
Standard rate (%) 

0 0 - - - 0 0 0 0 

Maximum 
Exceeding Multiple 

0 0 - - - 0 0 0 0 

4# 
Dashipengzi 
Village 

Houly 
Concentration 
Value 

Concentration 
Range(mg/m3) 

0.011~
0.031 

0.015~0
.022 

Not 
detected 

Not 
detected 

Not 
detected 

0.339~
0.601 

- - - 

Standard Index 
Range 

0.041~
0.082 

0.075~0
.110 

/ / / 
0.034~
0.060 

- - - 

Exceeding 
Standard rate (%) 

0 0 - - - 0 0 0 0 

Maximum 
Exceeding Multiple 

0 0 - - - 0 0 0 0 

Daily Average 
Concentration 

Concentration 
Range(mg/m3) 

0.015~
0.028 

0.014~0
.019 

- - - 
0.342~
0.519 

0.061~0
.083 

0.025~
0.042 

0.005~
0.012 

Standard Index 
Range 

0.100~
0.186 

0.018~0
.023 

- - - 
0.085~
0.130 

0.407~0
.553 

0.333~
0.560 

0.031~
0.075 

Exceeding 
Standard rate (%) 

0 0 - - - 0 0 0 0 

Maximum 
Exceeding Multiple 

0 0 - - - 0 0 0 0 

5# Tieqiao 
Village 

Houly 
Concentration 
Value 

Concentration 
Range(mg/m3) 

0.009~
0.037 

0.015~0
.023 

Not 
detected 

Not 
detected 

Not 
detected 

0.339~
0.601 

- - - 

Standard Index 
Range 

0.018~
0.074 

0.075~0
.215 

/ / / 
0.034~
0.060 

- - - 

Exceeding 
Standard rate (%) 

0 0 - - - 0 0 0 0 

Maximum 
Exceeding Multiple 

0 0 - - - 0 0 0 0 

Daily Average 
Concentration 

Concentration 
Range(mg/m3) 

0.014~
0.027 

0.014~0
.017 

- - - 
0.346~
0.527 

0.606~0
.082 

0.025~
0.046 

0.006~
0.013 

Standard Index 
Range 

0.093~
0.180 

0.018~0
.024 

- - - 
0.086~
0.132 

0.406~0
.551 

0.166~
0.306 

0.037~
0.082 

Exceeding 
Standard rate (%) 

0 0 - - - 0 0 0 0 

Maximum 
Exceeding Multiple 

0 0 - - - 0 0 0 0 

6# 
Shiqinggou
men 

Houly 
Concentration 
Value 

Concentration 
Range(mg/m3) 

0.007~
0.033 

0.015`0.
022 

Not 
detected 

Not 
detected 

Not 
detected 

0.332~
0.609 

- - - 

Standard Index 
Range 

0.035~
0.066 

0.075~0
.110 

/ / / 
0.033~
0.061 

- - - 

Exceeding 
Standard rate (%) 

0 0 - - - 0 0 0 0 

Maximum 
Exceeding Multiple 

0 0 - - - 0 0 0 0 

Daily Average 
Concentration 

Concentration 
Range(mg/m3) 

0.015~
0.025 

0.014~0
.019 

- - - 
0.399~
0.495 

0.061~0
.083 

0.032~
0.052 

0.007~
0.020 

Standard Index 
Range 

0.100~
0.167 

0.018~0
.024 

- - - 
0.099~
0.123 

0.407~0
.553 

0.426~
0.693 

0.044~
0.125 



Exceeding 
Standard rate (%) 

0 0 - - - 0 0 0 0 

Maximum 
Exceeding Multiple 

0 0 - - - 0 0 0 0 

 
 
(1) The hourly concentration of SO2 at each monitoring point is between 0.007 to 0.041 mg/m3, 
accounting for 1.4% to 8.2% of the standard, and the daily average concentration of SO2 at 
each monitoring point is between 0.015 to 0.031 mg/m3, accounting for 10% to 20% of the 
standard, which can meet the Class II standards in GB3095-2012 Ambient Air Quality 
Standard. 
 
(2) The hourly concentration of NO2 at each monitoring point is between 0.015 to 0.029 mg/m3, 
accounting for 7.5% to 14.5% of the standard, and the daily average concentration of NO2 at 
each monitoring point is between 0.017 to 0.023 mg/m3, accounting for 21.2% to 28.7% of the 
standard, which can meet the Class II standards in GB3095-2012 Ambient Air Quality 
Standard. 
 
(3) The daily average concentration of PM10 at each monitoring point is between 0.061 to 
0.083 mg/m3, accounting for 40.6% to 55.3% of the standard, which can meet the Class II 
standards in GB3095-2012 Ambient Air Quality Standard. 
 
(4) The hourly concentration of CO at each monitoring point is between 0.339 to 0.601 mg/m3, 
accounting for 3.4% to 6.0% of the standard, and the daily average concentration of CO at 
each monitoring point is between 0.339 to 0.527 mg/m3, accounting for 8.5% to 13.3% of the 
standard, which can meet the Class II standards in GB3095-2012 Ambient Air Quality 
Standard. 
 
(5) The daily average concentration of PM2.5 at each monitoring point is between 0.019 to 
0.062mg/m3, accounting for 25.3%~82.7% of the standard, which can meet the Class II 
standards in GB3095-2012 Ambient Air Quality Standard. 
 
(6) The daily average concentration of ozone at each monitoring point is between 0.004 to 
0.022 mg/m3, accounting for 25% to 13.8% of the standard, which can meet the Class II 
standards in GB3095-2012 Ambient Air Quality Standard. 
 
(7) The HCl, NH3 and H2S at each monitoring point are all lower than the minimum 
concentration value, which can meet the requirements of the TJ36-79 Hygienic Standard for 
the Design of Industrial Enterprises. 
 
63. From the above monitoring and evaluation results, it can be seen that the monitoring 
indicators at each point can meet the requirements of the corresponding standards, and the 
current quality of the ambient air in the evaluation area can meet the requirements of the 
Class II of ambient air functional area, and the quality is good.  
 

3.2.2 Environmental Quality Monitoring and Evaluation of Surface Water  
 
(1) Monitoring Points 
 
64. A total of 5 monitoring sections are set up on Dashipengzi River, Shirengou River and 
Hongtuya River. The locations of each monitoring point are presented in Table 3-3. 
 

  



Table 3-3: Surface Water Monitoring Sections Layout 

Name of River Name of Monitoring Section 

Dashipengzi River 
1# 200 m upstream of the project 

2# 200 m downstream of the project 

Shirenhe River 3# 1000 m downstream of Shiren River 

Hongtuya River 
4# 500 m before Shirengou River merges 

5# 500 m after Shirengou River merges 

 
 
(2) Monitoring Indicators and Monitoring Time  
 
65. According to the water quality and the sewage discharge characteristics of the project, 
the monitoring indicators are pH, COD, BOD5, NH3-N and volatile phenol. 
 
66. Jilin Laimei Testing Technology Co., Ltd. conducted sampling and monitoring for 2 
days from 28 to 29 February 2016, sampling once a day. 
 
(3) Monitoring Results 
 
67. The monitoring results of the surface water are presented in Table 3-4.  
 
(4) Evaluation Standard 
 
68. The assessment area is Class III water body of the Surface Water Environment 
Function Zone (DB22 / 388-2004); execute Class III standard of Surface Water Environmental 
Quality Standard (GB3838-2002). 
 
(5) Evaluation Method 
 
69. The evaluation adopts the single factor standard index method (except pH and DO).  

Single factor standard index formula: 
0

c
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ij = (Formula 3-2) 

Where: Sij-the standard index of the single water quality parameter i at the j;  
Cij-monitoring result of the i pollutant, mg/l;  
Co-evaluation standard of the i pollutant, mg/l.  
 

The standard index of pH is:  
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Where: SpH.j—the standard index of pH at point j; 
pHj—pH value of the water sample at j sampling point;  
pHsd—the lower limit specified by the evaluation standard.  
pHsu—the upper limit specified by the evaluation standard 

 
70. When the water quality standard index Sij>1, it indicates that the water quality 
parameter exceeds the specified water quality standard and cannot meet the requirements of 
usage. 
 



(6) Monitoring and Evaluation Results 
 
71. According to the monitoring results of each monitoring point of surface water, the 
standard index method is used to evaluate the monitoring results of surface water quality of 
each monitoring section. See Table 3-4 for the evaluation results of the surface water 
environment quality.  
 

Table 3-4: Evaluation Results of Surface Water Environmental Quality 

Monitoring Sections 
Monitoring 

Date 
pH COD BOD5 

Ammonia 
Nitrogen 

Volatile 
Phenol 

W1 

Monitoring Results 
(mg/L) 
 

2016-2-28 7.94 Not detected Not detected 0.061 0.0036 

2016-2-29 7.85 Not detected Not detected 0.056 0.0038 

Single Standard 
Index 

2016-2-28 0.48 - - 0.061 0.72 

2016-2-29 0.42 - - 0.056 0.76 

W2 

Monitoring Results 
(mg/L) 
 

2016-2-28 7.53 5.1 Not detected 0.152 0.0040 

2016-2-29 7.46 5.8 Not detected 0.140 0.0042 

Single Standard 
Index 
 

2016-2-28 0.25 0.25 - 0.152 0.8 

2016-2-29 0.22 0.29 - 0.140 0.84 

W3 

Monitoring Results 
(mg/L) 
 

2016-2-28 7.69 13.8 3.5 1.43 0.0011 

2016-2-29 7.58 16.4 3.8 1.52 0.0010 

Single Standard 
Index 

2016-2-28 0.35 0.69 0.88 1.43 0.22 

2016-2-29 0.34 0.82 0.95 1.52 0.2 

W4 

Monitoring Results 
(mg/L) 
 

2016-2-28 7.60 5.1 Not detected 1.28 0.0023 

2016-2-29 7.50 6.0 Not detected 1.02 0.0026 

Single Standard 
Index 

2016-2-28 0.36 0.25 - 1.28 0.46 

2016-2-29 0.32 0.30 - 1.02 0.52 

W5 

Monitoring Results 
(mg/L) 
 

2016-2-28 7.05 4.8 Not detected 1.14 0.0023 

2016-2-29 7.11 5.6 Not detected 1.09 0.0030 

Single Standard 
Index 

2016-2-28 0.025 0.8 - 1.14 0.46 

2016-2-29 0.055 0.93 - 1.09 0.3 

 
 
72. It can be seen from the above table that the pH, OD, BOD5, ammonia nitrogen, and 
volatile phenol at sections of the 200m upstream and the 200m downstream of the 
Dashipengzi River can meet the requirements of Class III in the GB3838-2002 Surface Water 
Environmental Quality Standard. The pH, COD, BOD5, and volatile phenol at section of the 
1000m downstream of the Shiren River can meet the requirements of Class III in the 
GB3838-2002 Surface Water Environmental Quality Standard. However, the maximum 
ammonia nitrogen exceeds the standard by 0.52 times, which is mainly due to the fact that the 
regional domestic sewage is directly discharged into the Shiren River without any treatment, 
which leads to the ammonia nitrogen exceeding the standard. The pH, COD, BOD5, and 
volatile phenol at sections of the 500 m before and after the confluence of the Hongtuya River 
and the Shirengou River can meet the requirements of Class III in the GB3838-2002 Surface 
Water Environmental Quality Standard. However, the ammonia nitrogen exceeded the 
standard in different degrees, mainly because the regional domestic sewage was directly 
discharged into Hongtuya river without any treatment. 
 
3.2.3 Monitoring and Evaluation of Groundwater Environmental Quality  
 
(1) Monitoring Points 
 
73. In total, 3 groundwater monitoring points are set up around the proposed plant site as 



shown in Table 3-5 and Figure 3-1. 
 

Table 3-5: Layout of Groundwater Monitoring Points 
No. Name of Monitoring Point Purpose 

D1 The plant site Understand the groundwater quality of the plant site 

D2 Linzitou Village Understand the groundwater quality downstream of the plant site 

D3 Hongshi Village Understand the groundwater quality upstream of the plant site 

 
 
 

(2) Monitoring Indicators and Monitoring Time 
 
74. A total of 16 monitoring indicators: pH, hardness, NH3-N, permanganate index, fecal 
coliform, volatile phenol, nitrous nitrogen, nitrate nitrogen, mercury, lead, cadmium, chloride, 
hexavalent chromium, arsenic, sulfate, and fluoride. Jilin Laimei Testing Technology Co., Ltd. 
conducted a one-day sampling and monitoring on 28 February 2016. 
 
(3) Monitoring Results  
 
75. The monitoring results of the current groundwater quality are presented in Table 3-6.  
 

Table 3-6: Groundwater Quality Monitoring Results 
Monitoring Indicators The Plant Site Linzitou Village Hongshi Village 

Family Name of the Householder Wang Zhou Gao 

Well Depth (m) 30 48 50 

pH (mg/L) 7.75 7.88 7.72 

Hardness (mg/L) 193 127 338 

NH3-N (mg/L) 0.074 0.026 0.084 

Permanganate Index (mg/L) 1.16 0.62 0.78 

Volatile Phenol (mg/L) Not detected 0.0037 0.0025 

Nitrous Nitrogen (mg/L) Not detected Not detected Not detected 

Nitrate Nitrogen (mg/L) 2.80 1.35 17.5 

Mercury (mg/L) 0.00028 0.00032 0.00025 

Lead (mg/L) 0.00058 Not detected 0.00066 

Cadmium (mg/L) Not detected Not detected Not detected 

Chloride (mg/L) 2.80 1.35 17.5 

Hexavalent Chromium (mg/L) Not detected Not detected Not detected 

Arsenic (mg/L) Not detected Not detected Not detected 

Sulfate (mg/L) 30.2 10.2 52.8 

Fluoride (mg/L) 0.84 1.02 0.062 

Fecal Coliform (mg/L) Not detected Not detected Not detected 

 
 
(4) Evaluation Standard and Methods  
 
76. The groundwater evaluation standard of the project adopts the Class III standard of the 
Groundwater Quality Standard (GB/T14848-93). The single index method is used to evaluate 
the groundwater environmental quality.  
 
(5) Current Evaluation Results  
 
77. See Table 3-7 for the evaluation results.  
 



Table 3-7: Evaluation Results of Groundwater Quality (Single Standard Index) 
Monitoring Indicators the Plant Site Linzitou Village Hongshi Village 

Family Name of the Householder Wang Zhou Gao 

Well Depth (m) 30 48 50 

pH (mg/L) 0.5 0.58 0.48 

Hardness (mg/L) 0.42 0.28 0.75 

NH3-N (mg/L) 0.37 0.13 0.42 

Permanganate Index (mg/L) 0.38 0.20 0.26 

Volatile Phenol (mg/L) - 1.85 1.25 

Nitrous Nitrogen (mg/L) - - - 

Nitrate Nitrogen (mg/L) 0.14 0.06 0.87 

Mercury (mg/L) 0.28 0.32 0.25 

Lead (mg/L) 0.0116 - 0.0132 

Cadmium (mg/L) - - - 

Chloride (mg/L) 0.011 0.05 0.07 

Hexavalent Chromium (mg/L) - - - 

Arsenic (mg/L) - - - 

Sulfate (mg/L) 0.12 0.04 0.21 

Fluoride (mg/L) 0.84 1.02 0.06 

Fecal Coliform (mg/L) - - - 

 
 

78. It can be seen from the above table that the fluoride and volatile phenol in Linzitou 
Village exceed the standard by 0.02 times and 0.85 times respectively, and the volatile phenol 
in Hongshi Village exceeds the standard by 0.25 times. The remaining monitoring indicators of 
the 3 groundwater monitoring points can meet the requirements for the Class III standard of 
the Groundwater Quality Standard (GB/T14848-93). 

 
3.2.4 Monitoring and Evaluation of Acoustic Environment Quality 
 
(1) Monitoring Points 
 
79. A total of 4 noise monitoring points are set up around the plant site, and the monitoring 
points are provided in Table 3-8. 
 

Table 3-8: Layout of the Current Acoustic Environment Monitoring Points 
No. Location Purpose 

N1 1 m to the east of the plant boundary 

To understand the acoustic environment around the 
plant site before the construction of the power plant 

N2 1 m to the south of the plant boundary 

N3 1 m to the west of the plant boundary 

N4 1 m to the north of the plant boundary 
 

 

(2) Monitoring Frequency and Monitoring Indicators 
 
80. Monitoring Time: Jilin Laimei Testing Technology Co., Ltd. monitored twice on 28 
February 2016, once in the daytime and once at night.  
 
81. Monitoring indicator: equivalent continuous A sound level Leq.  

 
(3) Evaluation Standard 
 
82. The monitoring points shall comply with the Class III standard of Acoustic 
Environmental Quality Standard (GB3096-2008). 
 
(4) Monitoring Results and Evaluation  
 



83. The monitoring results of the current acoustic environment quality are presented in 
Table 3-9.  
 

Table 3-9: Environmental Noise Monitoring Results 

No. Location 

Equivalent Sound Level Leq (dB(A)) 

Daytime Night 

Monitoring 
Value 

Standard Result 
Monitoring 

Value 
Standard Result 

N1 1 m to the east of the 
plant boundary 

48.5 65 
Meet the 
standard 

39.1 55 
Meet the 
standard 

N2 1 m to the south of 
the plant boundary 

47.3 65 
Meet the 
standard 

36.6 55 
Meet the 
standard 

N3 1 m to the west of 
the plant boundary 

46.5 65 
Meet the 
standard 

36.1 55 
Meet the 
standard 

N4 1 m to the north of 
the plant boundary 

47.9 65 
Meet the 
standard 

37.7 55 
Meet the 
standard 

 
 
84. The current monitoring results show that the daytime and night noise values of each 
monitoring points can meet the class III standard of Acoustic Environmental Quality Standard 
(GB3096-2008), and the regional acoustic environment quality is good.  
 
3.2.5     Investigation of Current Ecological Environment 
 
(1) Basic Characteristics of the Ecological Environment in the Project Area 
 
85. According to the Study on Ecological Function Regionalization of Jilin Province 
(published in 2005), the ecological function zone of this Project is divided into three parts: the 
temperate moist coniferous and broad-leaved mixed forest zone in the eastern mountainous 
region of Jilin Province (I), the coniferous and broad-leaved mixed forest zone of Korean pine 
and Abies Holohylla in the Changbai mountainous (I 1), the coniferous and broad-leaved 
mixed forest plot of Korean pine and Abies Holohylla (I 1-1). 
 
86. Due to the low latitude and high temperature and precipitation, in the composition of 
broad-leaved Korean pine forests, in addition to Korean pine, broad-leaved tree species such 
as walnut tree, etc. have increased, and the proportion of temperate tree species such as 
Abies Holohylla has increased, so it is called "Korean and white pine coniferous and 
broad-leaved mixed forest". As the symbol of broad-leaved Korean pine forest in the area, 
Abies Holohylla is tall and straight, with high yield and high utilization value. It was often 
harvested and used in the past, and currently accounts for a small proportion. However, in 
general, except for the lack of primary forest units, the other structures of the forest ecosystem 
are still relatively complete, and the system’s functions are basically normal. It is of great 
significance to the ecological barrier function of the central and western regions of Jilin 
Province, and even to the ecological balance of Jilin Province. 
 
(2)  Land Occupation and Surrounding Ecological Environment  
 
87. This Project is an industrial project with a total area of 5.71 hm2. The occupied land is 
mainly industrial land and forest land, of which industrial land is 1.3881 hm2 and forest land is 
4.3262 hm2. The east side of the plant is the Baishan City Kitchen Waste Treatment Plant 
under construction, the south, and north sides are woodlands, and the west is Baishan 
Jiekang Medical Waste Disposal Co., Ltd. (dry chemical disposal process).  
 
88. The coniferous and broad-leaved mixed forest is the most abundant zonal vegetation in 
the area where the Project is located. It is represented by Korean pine and broad-leaved 
mixed forest. However, due to human logging in the past 100 years and more human activities 



in the region, the original Korean pine and broad-leaved mixed forest is shrinking and it is only 
distributed in remote areas with inconvenient transportation. Most of the other forest areas 
have lost their original forest appearance and have formed semi-primary over-logged forest. 
 
(3)  Monitoring and Evaluation of Soil Environmental Quality  
 
(i) Monitoring Points  
 
89. According to the characteristics of the Project and the requirements of relevant national 
regulations, 3 soil monitoring points are set up as shown in Table 3-10. 
 

Table 3-10: Monitoring Points of Soil Environment Quality 
No. Name of Monitoring Points Type of Land 

1# Proposed plant site construction land 

2# Farmland on the northwest of the plant site farmland 

3# Woodland on the southeast of the plant site woodland 

 

 
(ii) Sampling Method  
 
90. The plum blossom sampling method is used, that is, 5 soil samples distributed in plum 
blossom pattern are taken at each sampling point and mixed into 1 soil sample. Sampling 
depth of farmland soil is 0-20 cm depth of cultivated soil, and sampling depth of woodland soil 
is 0-20 cm depth of surface soil. 
 
(ii) Monitoring Units and Monitoring Indicators 
 
91. Jilin Laimei Testing Technology Co., Ltd. sampled and monitored on 17 November 
2014;  
The 4 monitoring indicators are: pH, Pb, Cd, Hg.  
 
(iii) Monitoring Analysis Methods 
 
92. The soil monitoring method follows Environmental Monitoring Analysis Method and 
Modern Analysis Method of Soil Elements.  
 
(v) Evaluation Methods and Standards  
 
93. Single factor index method is adopted, and the Class II Standard of Soil Environmental 
Quality Standard (GB15618-1995) is adopted. 

 
(vi) Monitoring Results and Analysis  
 
94. The results of soil condition monitoring and evaluation in the Project area are 
presented in Table 3-11. 

 
Table 3-11: Monitoring and Evaluation Results of Soil Condition 

Monitoring Points Units pH Hg Pb Cd 

Proposed plant site 
Monitoring results (mg/kg) 7.52 0.06 9.58 

Not 
detected 

Single Standard Index - 0.06 0.027 
- 

Farmland on the northwest 
of the plant site 

Monitoring results (mg/kg) 7.66 0.09 11.2 
Not 

detected 

Single Standard Index - 0.09 0.032 
- 

Woodland on the southeast Monitoring results (mg/kg) 7.74 0.03 9.91 Not 



of the plant site detected 

Single Standard Index - 0.03 0.028 
- 

 
 
95. From the monitoring and evaluation results, it can be seen that the heavy metal 
pollutants in the soil of the plant site and surrounding areas are not exceeding the standard, 
indicating that the soil environmental quality in the Project area is good and can meet the 
requirements of the Class II Standard of Soil Environmental Quality Standard 
(GB15618-1995). 
 
(vii) The Rationality of Monitoring Points 
 
96. The soil quality monitoring in this Project is only to understand the status levels of 
heavy metals such as pH, Pb, Cd, and Hg in the soil of the Project area. Therefore, only 3 
monitoring points are selected, which are located at the proposed plant site, the woodland 
with the upwind as the dominant wind, and the farmland with the downwind as the dominant 
wind. The monitoring points selection is basically reasonable. 
 
 
3.3  Objective of Pollution Control and Environmental Protection 
 
3.3.1 Pollution control objectives 
 
(1) Exhaust gas: 
 
97. The emission of pollutants from waste incinerators complies with the standard limits in 
Table 4 of GB18485-2014 Standard for the Pollution Control from Municipal Solid Waste 
Incineration; the emission of particulate matter (PM) in the plant except for the incinerator 
complies with the Class II standard of GB16297-1996 Integrated Emission Standard for Air 
Pollutants; the emission of odorous pollutants meets the requirements of the Class II new 
expansion and reconstruction standard of GB14554-93 Emission Standard for Odor Pollutants; 
the canteen oil smoke emission complies with the medium-sized stoves standard of 
GB18483-2001 Emission Standard of Cooking Fume (Trial); the emission of air pollutants 
from biomass boilers complies with the emission control requirements for coal-fired boilers of 
GB13271-2014 Boiler Air Pollutant Emission Standards. 
 
(2) Wastewater 
 
98. The quality of the recycled water in this Project meets the requirements of the relevant 
standards of GB/T19923-2005 the Reuse of Urban Recycling Wastewater Quality Standard 
for Industrial Uses; the discharged wastewater meets the Class A standard of GB18918-2002 
Pollutant Discharge Standard of Urban Town Wastewater Treatment Plant. 
 
(3) Noise 
 
99. Adopt necessary noise control measures to control the noise at the boundary of the 
plant to meet the requirements of the Class III standard in GB12348-2008 Environmental 
Noise Emission Standards for Industrial Enterprises. 

 
(4) Solid waste 
 
100. After the slag of the Project is sold out, it can be fully utilized; after the solidified flying 
ash meets the specified standards, it can be sent to the landfill for separate landfilling; solid 
waste can be incinerated in the plant site; general solid waste shall comply with 



GB18599-2001 Pollution Control Standard for General Industrial Solid Waste Storage and 
Treatment Site and the relevant provisions of its amendment; the flying ash shall comply with 
the relevant provisions of GB16889-2008 Pollution Control Standard for Solid Waste Landfill 
Sites; the hazardous waste shall comply with GB18597-2001 Pollution Control Standard for 
Hazardous Waste Storage and the relevant provisions of its amendment. All solid waste will 
not pollute the surrounding environment during the storage and transportation process. 
 
3.3.2 Environmental protection objectives 
 
101. According to the urban master plan of Baishan city (2007-2020), the proposed plant 
site is located in Paozi Valley, Linzitou Village, Shiren Town, Jiangyuan District, Baishan City. 
It is 3.3 km away from the S303 national highway in the south, 3.6 km away from the 
Changbai line, 30 km away from the downtown of Baishan City, and 13.2 km away from the 
landfill site.  
 
102. The total land area of this Project is 5.7143 hm2, occupying the existing brick factory 
and part of the woodland, of which the construction land is 1.3881 hm2 and the woodland is 
4.3262 hm2. According to the document (JGTZ Pre-Review Letter [2017] No.29) issued by the 
Jilin Province Land Resources Administration Department on the reply of pre-approval of the 
construction land of this Project, the proposed land conforms to the overall land use plan of 
Shiren Town, Jiangyuan District, Baishan City (2006-2020), and the pre-qualification of the 
land use has been approved. There are no other sensitive protect objects around the 
proposed land, and the location is not an environmentally sensitive area. 
 
103. The Shiren River is a first-level tributary on the right bank of the Hongtuya River. It 
originated from the northeast of Nanlaoliangzi Mountain, Shiren Town, Baishan City. The river 
is 23.8 km long and has a drainage area of 191 km2. It merges into the Hongtuya River in the 
west of Shiren Town. 
 
104. The environmental protection objects of this Project mainly include the sensitive areas 
near the proposed plant site, the main surface water bodies in the area, and the groundwater 
environment around the power plant. 
 

Table 3-12: List of Main Environmental Protection Objects 

Category 
Environmental 
Sensitive Point Relative Position 

Number of 
Households 

Numbe
r of 

People 
Protection Goal 

Ambient air 

Shiren Town 
Located in the NW of the 
plant, 2.1 km away 

5,000  
20 

thous
and  

Class II  
standard of 
Ambient Air 

Quality 
Standard 

(GB3095-2012)  

Tieqiao Village 
Located in the NW of the 
plant, 1.1 km away  

150  500  

Dashipengzi 
Village 

Located in the NE of the 
plant, 1.2 km away  

180  550  

Shiqinggoumen 
Located in the SE of the 
plant, 1.8 km away  

10  40  

Yumuqiaozi 
Village 

Located in the SW of the 
plant, 0.8 km away 

140  400  

Chezhan Village 
Located in the SW of the 
plant, 0.9 km away 

200  800  

Xiaoheisonggou 
Located in the NE of the 
plant, 2.0 km away  

20  60  

Groundwater Regional groundwater environment 

Class III 
standard of 

 Groundwater 
Quality Standard 
(GB14848-2017) 



Category 
Environmental 
Sensitive Point Relative Position 

Number of 
Households 

Numbe
r of 

People 
Protection Goal 

Surface 
Water 

Dashipengzi 
River 

Located in the N of the plant, the closest distance is 
1.4 km. 

Type III water 
body in the 

Surface Water 
Environmental 

Quality 
Standards   

GB3838-2002 

Shiren River Located in the SW of the plant, the closest distance 
1.3 km. 

Acoustic 
Environment 

Residents on 
both sides of 

the 
transportation 
road (waste, 
solidified fly 

ash, and slag) 

Residents within 200 m on both sides of the road 

Type II and 4a 
standards in 

Acoustic 
Environmental 

Quality Standard 
GB3096-2008 

Around the 
plant 1 m outside of the plant boundary 

Class III 
standard in the  
Environmental 
Noise Emission 
Standards for 

Industrial 
Enterprises 

GB12348-2008 

Ecosystem 

Plants, animals, 
soil, and soil 
erosion in the 
area occupied 

by the plant and 
its downwind 

1 km around the plant - 

Environmental 
Risk 

Same as ambient air Ensure that 
there is no 

pollution to the 
ambient air, 

surface water, 
groundwater, 

and soil 
environment 
around the 

plant 

Linzitou Village 
Located in the NW of the 
plant, 2.9 km away 

120  450  

Ganbahezi Located in the N of the plant, 
2.6km away  

15  45  

Dashipengzi 
River 

Located in the N of the plant, the closest distance is 
1.4 km. 

Shiren River Located in the SW of the plant, the closest distance 
is 1.3 km. 

 

 



 

Figure 3-1: Evaluation Area of Environmental Factors and Layout 
of Environmental Sensitive Points of the Project 

 
 
 

3.3.3 Environmental conditions along the waste transportation route 
 
105. After the Project is completed, the total waste transportation volume is 650 t/d. If the 
waste transportation volume is calculated by 5t trucks (waste trucks), it takes about 130 
vehicles to transport solid waste into the plant site every day, that is, 6 vehicles per hour on 
average, or waste trucks enter the factory in every 10 minutes. 
 
106. The waste transportation route of this Project can use the transportation route of the 
solid waste landfill in Jiangyuan District, Baishan City. The planned route is as follows: 
Baishan City Jiangyuan District Solid Waste Landfill → Limin Village → Heda Line → Shisan 
Line → X165 Highway → the plant site. The main sensitive points along the transportation 
road are Tieqiao Village and Babao Village as the transportation road passes between 
Tieqiao Village and Babao Village. 
 
 



 

Figure 3-2: The Waste Transportation Route of Baishan City 

 
 
(1) Noise impact 
 
107. The closest distance between the sensitive points and the transportation road of this 
Project is 10 m with the noise value of 65 dB(A), which meets the requirements of the Type 4a 
daytime standard, but cannot meet the nighttime standard. The night waste transportation will 
cause certain noise impact to residents within 30 m. Therefore, the transportation is 
concentrated in the daytime to avoid this impact. The transportation time is between 6am to 
10pm. After taking this measure, the environmental impact along the route is small. 
 
(2) Stink odorous and environmental sanitation impact  
 
108. By the investigation, the solid waste in Baishan City is currently collected in bags. After 
being collected, the waste bags will be sent to the waste trucks, where these bags will be 
compressed and sealed immediately to avoid the impact of the scattered waste on the 
environment.  
 
(3) Wastewater impact  
 
109. When the vehicle is well sealed, the leakage of waste leachate from the waste truck 
can be effectively controlled during the transportation process. Thus the water quality on both 



sides of the transportation route has little effect. However, if the leachate leaks from the waste 
truck along the transportation route, rainwater will wash the road surface, which will cause 
pollution to the nearby water bodies.  
 
3.3.4 Surrounding environment of flying ash solidification and slag transportation 

 

110. After the flying ash of the project is stabilized and meets the standard, it can be sent to 
the solid waste landfill in Jiangyuan District for separated landfilling. The plant site is about 13 
km away from the Jiangyuan Municipal Solid Waste Landfill of Baishan City, and the planned 

transportation route is as follows: the Plant site - X165 Highway → Shisan Line → Heda 

Line → Limin Village - Jianyuan District Municipal Solid Waste Landfill. The main sensitive 

points along the transportation road are Tieqiao Village and Babao Village as the 
transportation road passes between Tieqiao Village and Babao Village. 
 
111. The slag generated by the incineration plant is planned to be fully utilized by the 
Baishan Maosheng New Building Materials Co., Ltd. (see the appendix for the relevant 
agreement).The plant is about 3 km away from the company, and the planned transportation 

route is as follows: the plant site→ S303 Highway+X165 Highway→ Baishan Maosheng New 

Building Material Co., Ltd. The main sensitive point along the transportation road is Tieqiao 
Village as the transportation road passes through the Tieqiao Village. 
 
3.4  Environmental Pollution Control Measures 
 
112. The analysis is mainly based on the following aspects: transportation pollution, water 
pollution, and aquatic ecosystem; air pollution; solid waste; social aspects. 
 
3.4.1. Pollution prevention and control measures during transportation of waste, slag 
and combustion-supporting coal and slaked lime. 
 
(1) According to different regions regulated waste classification standards and flow direction, 
the waste classification collection rate and resource recovery rate should be improved, and 
timely closed transportation, closed negative pressure storage, and cooperated with 
deodorization facilities should be ensured. 
 
(2) The slag comprehensive utilization and transportation process uses sealed tank to 
transport the slag to the comprehensive utilization unit for further treatment, it is not allowed to 
transport at night to prevent noise from disturbing the residents. 

 
(3) Combustion-supporting coal and slaked lime are transported into the plant by vehicles to 
prevent transportation pollution. 
 
3.4.2 Exhaust gas 
 
(1) Control measures for waste incineration 
 
113. The solid waste incineration exhaust gas mainly contains smoke, SO2, HCL, dioxins 
and heavy metals (mercury, cadmium, lead) and other pollutants. The incineration exhaust 
gas purification system of this Project adopts a circulating sulfurized bed incineration process 
and "low nitrogen combustion technology + SNCR electrification process (back up) + semi-dry 
desulfurization purification reaction tower + activated carbon adsorption + bag filter", which 
conforms to the requirement of "the exhaust gas treatment should adopt semi-dry method with 
bagging dust removal process" in Technical Policy of Municipal Solid Waste Treatment and 
Pollution Prevention and Control. 
 



(2) Real-time monitoring measures for smoke 

 

114. After the waste incineration plant is operated, the incinerator operation status can be 
monitored online. The monitoring indicators include at least the incinerator combustion 
temperature, furnace pressure, the oxygen content of the smoke outlet and the carbon 
monoxide content, and set up signs at prominent locations to automatically display the main 
parameters of operating conditions and online monitoring data of smoke gas pollutants. When 
the operating conditions of municipal solid waste combustion are unstable and the furnace 
temperature of the incineration boiler cannot be maintained above 850°c, use a burner to 
assist combustion. Install continuous emission monitoring system of exhaust gas (CEMS) to 
automatically monitor the gas emission, temperature, oxygen content, smoke, SO2, nitrogen 
oxide, CO and HCL to prevent pollution from the incineration process, and to recover heat as 
much as possible. 
 
115. After the completion of the Project, the discharged dioxins can meet the standard 
requirements of 0.1ng (TEQ) / m3, and other pollutants, such as heavy metals, flying ash and 
acid gas can also meet the discharge standards. Odor control measures can reduce the 
impact of odor to the surrounding environment. It can be seen that the waste gas treatment 
technology adopted in the Project can be guaranteed to maximize the protection of ambient 
air quality by comprehensive and effective technology and measures. 
 
(3) Exhaust gas monitoring plan 

 

(i) Monitoring Indicators and Monitoring Frequency 
 
116. This Project will set up an online monitoring device to monitor the operating conditions 
of the incinerator, and continuously monitor the exhaust gas pollutants (SO2, NOx, smoke, 
PM2.5, HCl, CO, temperature, mercury and other heavy metals) in the incinerator. It is also 
responsible for supervising the operation status of dust removal facilities and desulfurization 
facilities. 
 
117. Regularly monitor the odorous pollutants (ammonia, hydrogen sulfide, odor 
concentration, etc.) discharged from the plant boundary. The monitoring frequency is once a 
quarter. 
 
(ii) Monitoring Points 
 

- The continuous exhaust gas monitoring devices are installed on the flues respectively, 
and the main data collected include SO2, NOx, smoke, PM2.5, HCl, CO, dioxins, 
mercury and other heavy metals; it also collects additional parameters such as smoke 
temperature, flow rate, O2 content, pressure and humidity; the continuous exhaust gas 
monitoring devices have an interface with the local environmental protection 
department. 

 
- Dust collector efficiency, desulfurization efficiency, heavy metal removal efficiency: set 
conventional sampling holes in front of and behind the dust collector. 

 
- Set up odorous gas monitoring for NH3 and H2S at the plant boundary. 

 
(4) Ambient air quality monitoring plan 
 
(i) Monitoring of Unorganized Pollutants 
 
118. Set up a sampling point for unorganized pollutants in the upstream and downstream 



directions of the plant. 
 
119. The unorganized emission monitoring of air pollutants should follow the requirements 
of the Technical Guidelines for Monitoring Unorganized Emission of Air Pollutants 
(HJ/T55-2000), and the monitoring indicators are odor and dust. 
 
(ii) Dioxin monitoring 
 

①By the relevant requirements of the "Standard for Pollution Control of Solid Waste 

Incineration” (GB18485-2014), the monitoring of dioxins in exhaust gas by the operating 
enterprises of solid waste incineration plant should be conducted at least once a year. The 
sampling requirements should follow the relevant provisions of HJ77.2, and the concentration 
is the arithmetic mean of 3 consecutive measurements. 
 

② According to the requirements of HF [2008] No. 82 document: 

 
120. Status quo monitoring: Before the trial operation of the waste incineration generation 
plant, one (1) monitoring point shall be set up at the closest sensitive point of the downwind of 
the prevailing wind direction of the plant site and another monitoring point shall be set up near 
the maximum landing concentration point of pollutants to monitor the dioxin in the 
atmosphere. 

 
121. Daily monitoring: After the waste incineration generation plant is put into operation, 
dioxin in the atmosphere should be monitored at least once a year at the flue gas emission 
points and the status quo monitoring points mentioned above, so the data of dioxins in the 
waste incineration generation plant and its surrounding environment can be collected. 
 
122. The recommended layout of the status quo and daily atmosphere dioxins monitoring 
points are shown in the Table 3-13 below: 
 

Table 3-13: Status Quo and Daily Atmosphere Dioxins Monitoring Points Table  

No. 
Name of 

Monitoring Point 
Location  

Monitoring 
Indicators 

1 
Dashipengzi 

Village 
The closest sensitive point of the downwind of the 

prevailing wind direction of the plant site 
Dioxins in the 
atmosphere 

2 Yumuqiaozi Village The nearest village to the plant site 
Dioxins in the 
atmosphere 

 
 

(iii) Monitoring of Other Air Pollutants 
 
123. The concentration of PM10, SO2, and NOx in the plant area and the surrounding 
environment (select two protection targets in the downwind direction) should be sampled and 
monitored at least once a year. 
 
(5) Stink odorous exhaust gas control measures 
 
124. Under normal working conditions, measures are adopted such as ventilation measures, 
curtain blocking measures, isolation of discharge hall and waste storage pit, strengthening of 
waste storage pit operation management, airtight management of waste leachate collection, 
transportation and treatment system, and setting up green belts around the factory boundary. 
These measures can reduce the quantity of odors on the one hand, and can dispose of all 
odors to ensure that no odorous substances are emitted or less emitted, and measures are 
feasible. 
 



125. Under abnormal and accident conditions, a deodorant spraying system is installed onto 
the waste discharge platform and waste storage pit to ensure a good working environment in 
the area. At the same time, an activated carbon deodorization device is installed on the top of 
the waste storage, which is used when the furnace is stopped for maintenance of the whole 
plant, while the waste pool building is kept closed. By analogical investigation, the treatment 
efficiency of odorous pollutants from activated carbon deodorization equipment can reach 
more than 90%. The measures are feasible. 
 
(6) Pollution prevention and control measures of organized dust discharge 
 
126. The organized dust discharge of the Project (the top of flying ash warehouse, the top of 
lime bin, the top of activated carbon storage bin) can meet the secondary discharge standard 
requirements of GB16297-1996 Integrated Emission Standard of Air Pollutants after being 
disposed by bag filter with a dust removal efficiency of 99% or above. It has less impact on the 
surrounding atmospheric environment. The fully closed coal storage yard can effectively 
prevent the impact of coal dust generated by coal storage. The slag reservoir is completely 
closed, which can effectively control the generation of dust in it. 
 
(7) Prevention and control measures for transportation dust pollution of waste, and ash 
and slag 
 
127. Transportation roads should be cleaned and sprinkled with water regularly, and 
vehicles should be driven at a speed limit to reduce the amount of dust generated. After the 
flying ash is stabilized, it can be transported to the solid waste landfill for safe landfilling. The 
slag is transported by closed tank trucks, which can effectively avoid the pollution caused by 
dust flying along the route. Through regular cleaning and sprinkling, and limiting vehicle speed, 
it can reduce the dust generated during the transportation. 
 
128. After the above measures are taken, the dust generated by the transport vehicles has 
less impact on ambient air quality. 
 
(8) Waste collection and transportation pollution control measures 
 
129. The waste truck adopts a rear-loaded compression waste truck that meets the 
technical requirements of the Current Environmental Protection Industry Equipment 
Encouraged by the State (List of Industry Catalog). This type of truck is airtight and has 
measures to prevent leakage of landfill leachate. Therefore, waste collection and 
transportation barely generate odorous gas and have little impact on ambient air quality. 
 
(9) Canteen fumes treatment measures 
 
130. After the canteen fumes are disposed by the fumes purifier with the purification 
efficiency of 75%, the fumes emission concentration can meet the standard limit requirements 
of Emission Standard of Cooking Fumes (Trial) (GB18483-2001). 
 
(10) Emergency biomass boiler flue gas treatment measures 
 
131. The biomass boiler of this Project uses low-sulfur biomass particles ( purchased on the 
market) as fuel and adopts low-nitrogen combustion technology. After the exhaust gas from 
the boiler is treated by a bag filter, it can be discharged through a 35m high chimney. The 
concentration of smoke, SO2, and NOX in the discharged gas all meet the requirements of the 
relevant standard limits for new coal-fired boilers in Boiler Air Pollutant Emission Standard 
GB13271-2014. The HCL emission concentration meets the requirements of the Class II 
standard in the Comprehensive Emission Standard of Air Pollutants GB16297-1996. 
 



3.4.3  Wastewater pollution 
 
132. This project implements rain and sewage diversion. Of which, 
 
133. The sewage discharged from the boiler and the cooling water from the auxiliary 
machines are all used as back-up water for circulated cooling water; the sewage discharged 
from the desalination system and the circulating cooling water enter the sewerage reuse pool, 
and most of them are reused for slag removal and flying ash solidification, desulfurization, 
humidification of dry coal shed, coal conveying gallery flushing, and unloading truck and 
unloading area flushing. The extra is discharged into the Shiren river through the drainage 
ditch outside the plant. 
 
134. A self-built landfill leachate treatment station in the plant area is used to treat landfill 
leachate, washing wastewater from unloading truck and unloading area, domestic sewage, 
canteen oily sewerage, etc.. All of the wastewater treated by the landfill leachate treatment 
station is used as back-up water for circulated cooling water. The reversed osmosis 
concentrate from treated landfill leachate is incinerated after returning to the blast furnace 
without efflux. 
 
3.4.4 Groundwater pollution control measures 
 
135. Groundwater pollution control measures adhere to the principle of "Combining the 
Measures of Source Control, Zone Control, Pollution Monitoring, and Emergency Response", 
which is to adopt combination of active control and passive control. 
 
136. Active control measures mean control from the source, mainly including taking 
corresponding measures in processes, pipelines, equipment, sewage storage, and treatment 
structures to prevent and reduce pollutants from running, spraying, dripping, and leaking. It 
can lower the environmental risks caused by pollutant leakage to the minimum level.  
 
137. Passive control refers to terminal control measures. It mainly includes anti-seepage 
measures and leakage pollutant collection measures for the ground in the polluted area of the 
plant, namely the anti-seepage treatment is carried out on the ground of the polluted area to 
prevent contaminants from seeping into the ground, and the pollutants remained on the 
ground can be collected and sent to the sewage treatment system for treatment. 
 
138. The above measures can lower the risks to the minimum. 
 
3.4.5 Noise pollution 
 
139. The major noise sources of this Project mainly include the operation noise of fans and 
other equipment, and the vehicle noise. It is planned to adopt reasonable general layout, 
select low-noise equipment, adopt anti-noise and noise reduction measures such as vibration 
damping measures and mufflers, and greening control measures in the plant area to ensure 
that the noise at the boundary of the plant meets the emission standard should be 
strengthened. 
 
3.4.6 Solid waste pollution control measures 
 
140. The solid waste generated by this Project mainly includes metal waste, incineration 
flying ash, slag, domestic solid waste of staff and sludge from the leachate collection system. 
Among them, metal waste is sold for reuse. The integrated utilization rate of slag for sale is 
100%. Flying ash can be sent to the solid waste landfill in Jiangyuan District for separated 
landfill treatment after stabilized treatment. The sludge produced by solid waste and leachate 
collection and treatment system is a general waste, which can be incinerated by the 



incinerator. The method is feasible. 
 
3.4.7 Ecological restoration measures 
 
141. During the construction of this Project, it is inevitable to cause certain damages and 
impacts on the regional ecological environment, such as deforestation and soil erosion. 
However, the degree of the impact and scope should be minimized through engineering or 
biological measures, so as not to cause a significant decline in the quality of the regional 
ecological environment. 
 
3.4.8 Feasibility analysis of health and epidemic prevention and control measures 
 
142. Municipal solid waste contains a large number of pathogenic bacteria, which is the 
source of a variety of diseases, and is also the breeding ground of all kinds of pests and 
vermin. It is quite harmful to human beings, especially for nearby people. To avoid it, the 
following measures will be taken by the Project: during the waste treatment process, carefully 
apply pesticides and disinfection to kill the maggot eggs and do not provide living conditions 
for the pests and vermin. For flies, mosquitoes, rats, and other bacteria carriers brought in 
from outside of the plant or produced within the plant, especially the flies, personnel should be 
organized to spray to kill them. The management of waste treatment should be strengthened. 
The stagnant wastewater area in the plant should be eliminated, and the scattered waste 
should be timely cleaned up. In this way, not only the flying dust and germ spread can be 
prevented, but also some germs and eggs through anaerobic sterilization to avoid epidemics 
can be eliminated. After taking the above measures, the impact on the surrounding 
environment is relatively small. 
 
3.4.9 Survey analysis of public participation 
 
143. The Project construction unit and the environmental impact assessment unit have 
conducted public participation in the form of on-the-spot, newspaper and network information 
disclosure, group meeting, and public participation questionnaire. 
 
144. In order to make the public have a better understanding of the Project, improve the 
public’s participation sense on the coordinated development of economy and environmental 
protection, listen to the public’s opinions on the environmental protection, and implement the 
relevant provisions of the Interim Measures for Public Participation in Environmental Impact 
Assessment (No.28, 2006) issued by the State Environmental Protection Administration, the 
public participation survey has been conducted in Dashipengzi Village and Tieqiao Village 
( locally known as Tianqiao Village). See Appendix 1 for the details of the public Participation 
questionnaire survey, which is divided into four parts: 
 
(1) Within 7 days after determining the evaluation unit, the construction unit prominently 
posted the on-site announcement in Linzitou Village, Yumuqiaozi Village, Dashipengzi Village, 
Chezhan Village and other villages near the plant area from 25 January 2016 to 2 February  
2016; 

(2) After the completion of the first draft of the report, the construction unit publicized the 
relevant information for the second time in "City Evening News", which is a provincial level 
newspaper and sponsored and issued by “Jilin Daily”. Meanwhile, the information was 
publicized on the website of the Environmental Science Institute of Northeast Normal 
University. The publicity time is from 22 September to 10 October 2016. 

(3) After the completion of the first draft of the EIA report, the construction unit released the 
questionnaire on public participation in Baishan MSW incineration project on 15 October. The 
respondents are mainly villages near the proposed plant such as Linzitou Village, Yumuqiaozi 



Village, Dashipengzi Village and Chezhan Village. A total of 102 questionnaires were sent out 
and 102 were effectively received with a recovery rate of 100%. 

(4) On 20 October 2016, the construction unit organized relevant units and villagers to hold a 
public participation group meeting on environmental impact assessment of Baishan Municipal 
Solid Waste Incineration Project in the meeting room of Jiangyuan District Shiren Town 
Government , with the participants from Baishan Green Energy New Energy Co., Ltd., Baishan 
Environmental Protection Bureau and Jiangyuan District Environmental Protection Bureau, 
villagers’ representatives of the Linzitou Village, Yumuqiaozi Village, Dashipengzi Village and 
Chezhan Village. After listening to the construction unit's introduction of the Project and its 
environmental protection measures, the relevant government departments and the villagers’ 
representatives all agreed the construction of the Project. 

145. Public participation was conducted in the form of on-the-spot, newspaper and network 
information disclosure, group meeting, and public participation questionnaire. There was no 
feedback during the first and second publicity. The results of 102 individual public participation 
questionnaires released in Linzitou Village, Yumuqiaozi Village, Dashipengzi Village and 
Chezhan Village showed that they all supported the construction of the Project. The 4 group 
public participation surveys showed the same results. In the group meeting held by the Shiren 
Town Government in Jiangyuan District, representatives from all sides also supported the 
construction of the Project. Although some people did not know much about the MSW 
incineration power generation project before, but after further explanation and publicity work, 
the participants believed that the construction of the Project is conducive to improve the living 
environment, enhance the city image, and indirectly promote the regional economic 
development. Meanwhile, the respondents also raised some suggestions and requirements 
on the environmental protection. The Project is required to construct and operate strictly in 
accordance with national laws and regulations, seriously implement the "Three Simultaneous" 
of pollution control, strictly manage pollution control facilities, and eradicate potential 
accidents. 
 
146. The above surveys show that the Project is well-accepted by the public. 
 
 
3.5 Environmental Management and Environmental Supervision  
 
147. It is necessary to conduct strict and scientific follow-up investigation throughout the 
whole process of the Project, and conduct standardized environmental management and 
environmental monitoring to ensure that the adverse environmental impact caused by the 
construction and operation of the Project is effectively controlled and mitigated. 
 
3.5.1 Environmental management 
 
(1) The Basic Objectives of Environmental Management 
 
148. The Project will have certain impacts on the surrounding environment during the 
construction and operation period, so the environmental measures must be taken to mitigate 
and eliminate the adverse impact on the environment. In order to ensure the practical 
implementation of environmental protection measures and the coordinated development of 
social, economic and environmental benefits of the Project, it is necessary to strengthen 
environmental management so that the Project construction conforms to the requirements for 
the synchronous planning, development and implementation of economic construction, social 
development and environmental construction. 
 
(2) Management Responsibilities and Measures 
 



149. According to the relevant provisions of China's environmental protection law, enterprise 
shall also set up an environmental protection and management organization to be responsible 
for organizing, implementing and supervising the environmental protection work within the 
enterprise. The environmental management and monitoring of the Project mainly rely on the 
relevant organizations and facilities of the company. The deputy general manager and 
process engineer of the waste incineration power plant are in charge of the environmental 
management and monitoring for the whole plant. The main responsibilities of the 
environmental management organization are: 
 
(i) Environmental Management Responsibilities 
 
- Implement environmental protection laws and standards; 

 
- Establish various environmental management systems and conduct regular inspection and 

supervision; 
 
- Prepare and implement the environmental protection plan of the Project;  
 
- Lead and organize the implementation of environmental monitoring of the Project, and 

establish monitoring files; 
 
- Do a good job for the environmental education and technical training to improve the quality 

of employees; 
 
- Establish rules and regulations on pollutant discharge and environmental protection 

facilities operation; 
 
- Be responsible for daily environmental management, and cooperate with the 

environmental protection management department to coordinate with society on 
environmental protection issues; 

 
- Formulate emergency response plan for sudden accidents and participate in emergency 

response work; 
 
- Periodically check and supervise the implementation of environmental protection laws and 

regulations, contact relevant departments timely to implement environmental protection 
measures in all aspects to ensure all measures be implemented normally. 

 
(ii) Environmental Monitoring Responsibilities 
 
- Formulate annual plan and implementation plan for environmental monitoring, and 

establish rules and regulations to implement; 
 
- Complete the monitoring tasks specified in the environmental monitoring plan of the 

Project on time, prepare the report according to the relevant regulations, and be 
responsible for the reporting work; 

 
- Actively participate in the investigation and handling of sudden pollution accidents; 
 
- Be responsible for the maintenance and inspection of monitoring instruments to ensure the 

smooth progress of monitoring work; 
 
- Organize and supervise the implementation of environmental monitoring plan; 
 
- On the basis of environmental monitoring, establish the pollution source file of the Project, 



understand the quantity of pollutant discharge, emission source intensity, emission law and 
relevant pollution treatment and comprehensive utilization of the Project. 

 
3.5.2 Environmental supervision 
 
(1) Principles of Environmental Supervision during the Design Stage 
 
150. The overall supervision for the quality of the engineering design belongs to the 
procedure management of the design unit. The design unit of the Project has formed a 
complete review and approval procedure, which implement the policy of “Taking Prevention 
Primarily, in Combination with Prevention and Treatment, and Comprehensive Treatment" by 
taking into consideration of the following main contents for environmental protection and 
supervision: 
 
151. The various environmental protection measures or schemes proposed in the 
environmental impact assessment report, as well as the investment budget, shall be 
implemented in the preliminary design or construction documents.  
 
152. For transporting or stacking construction materials, corresponding quick covering 
measures shall be stipulated to prevent dust pollution. During the summer, construction is 
required to regulate spraying water timely or other dust reduction measures to reduce dust 
pollution.  
 
(2) Supervision Status of Various Pollution Sources during Construction Stage 
 
(i) Bidding Stage of the Project 
 
153. In the bidding documents of the Project, the contents of environmental protection shall 
be included in the corresponding clauses of the contract documents, and the copies shall be 
sent to the environmental protection control engineer for reference and supervision 
management during the implementation of on-site supervision. 
 
(ii) On-site Supervision of Noise Sources 
 
154. On-site environmental protection control engineer shall supervise and monitor the 
environmental noise of the sound sensitive buildings near the construction site. If the 
monitoring results exceed the standard of environmental noise quality, reach the level of 
disturbing the residents, and affect the quality of life of the surrounding residents, the 
environmental protection control engineer shall inform the contractor to take noise reduction 
measures or adjust the mechanical construction time. 
 
(iii) On-Site Supervision of Environmental Air Pollution Sources 
 
155. Environmental air pollution sources include dust from construction sand, stone and 
mixture stacking and dust produced by transport vehicles in the transportation process, which 
will increase environmental air pollution. 
 
156. According to the pollution degree of the above pollution sources to the ambient air, the 
on-site environmental protection control engineer shall monitor the ambient air quality of the 
ambient air sensitive points near the construction site. If the monitoring results exceed the 
ambient air quality standards, the environmental protection control engineer shall inform the 
contractor to take preventive measures to reach the standard limit. 
 
(iv) On-Site Supervision of Water Pollution Sources 
 



157. The water pollution sources include the wastewater generated during the construction 
process and the sewage produced by the residence of the construction units and supervision 
units. During the construction, the wastewater discharged from the mixing plant (station) will 
directly cause pollution to the receiving water body. 
 
158. In order to solve the pollution of the above water pollution sources to the surface water 
such as the receiving water body, the environmental protection control engineer shall 
supervise and monitor the relevant items in the water environment quality of the construction 
site. If the monitoring results exceed the standards of water quality and environmental quality, 
the environmental protection control engineer shall inform the contractor to take preventive 
measures to reach the standard limit. 
 
(v) Supervision of the Construction Quality for the Environmental Engineering Facilities 
 
159. The environmental engineering facilities of the Project mainly include exhaust gas 
treatment system, wastewater treatment facilities, landscaping of the plant. The construction 
of these environmental engineering facilities is mainly structural engineering and landscaping 
construction. The supervision of construction quality shall be the responsibility of the Project 
construction quality supervision engineer and landscape technicians. Environmental 
supervision should focus on whether the environmental effect of environmental engineering 
facilities meets the requirements of the original design. If the monitoring fails to meet the 
requirements of original design, the Contractor shall be informed to take remedial measures 
as soon as possible until the design requirements are met. 
 
(3) Appendix 1. Environmental Monitoring Plan during the Operation 
 
(4) Appendix 2. Contract for Routine Environmental Testing & Monitoring 
 
 
3.5.3 Emergency Plan 
 
160. The EIA only needs a brief summary of the emergency plan, and the specific content 
shall be subject to the emergency plan prepared by the company before the acceptance. The 
summary is as follows: 
 
161. According to the Production Safety Law of the People's Republic of China, Regulations 
on the Safety Management of Hazardous Chemicals and other laws and regulations, through 
the risk assessment of pollution accidents, all relevant enterprises should formulate work 
plans and emergency plans to prevent major environmental pollution accidents, eliminate the 
occurrence of hidden dangers and implement emergency treatment methods for sudden 
accidents. It should be reported to the local government departments responsible for the 
comprehensive work of hazardous chemical safety supervision and management for the 
record. The main body of the emergency plan is as follows: 
 
1. Leading Group 
 
162. The leading group is headed by the company’s top leader, the leader of the production 
department as the deputy director, and other department leaders as members. There is an 
emergency response office under it, and the safety technology department is responsible for 
its daily work. 
 
163. In the event of major accidents such as diesel oil leakage, dioxin accidental discharge, 
odor accidental discharge, garbage pit and leachate collection pool accidental leakage, the 
general headquarters for emergency treatment should be established immediately. The leader 
of the general headquarters should be the leader of the production department, and the 



leaders of relevant departments are members. 
 
2. Basic principles of emergency rescue 
 
(i) In the event of diesel oil leakage, dioxin accidental discharge, odor accidental discharge, 
garbage pit and leachate collection pool accidental leakage within the company, the general 
headquarters should issue an order, and all departments should participate and work together. 
 
(ii) When the department leaders are unable to arrive at the accident scene, the deputy shall 
be responsible for command. 
 
(iii)  As a specialized agency, the safety and technology department, under the authorization 
of the general headquarters, is responsible for the emergency rescue, and all the other 
departments must cooperate fully to do a good job. 
 
(iv) Establish a 24 hour on-duty work system. The administrative and dispatching departments 
are responsible for night shifts and they should report and deal with problems in time. 
 
3. Specific requirements 
 
(i) The general headquarters and specialized headquarters must keep abreast of accident 
information such as diesel oil leakage, dioxin accident discharge, odor accident discharge, 
garbage pit and leachate collection tank accident leakage, and specialized departments shall 
report the accident situation to the headquarters at any time, keep the contact line open and 
accept orders at any time. 
 
(ii) Once major accidents happened, all relevant departments should rapidly implement the 
personnel, vehicles, equipment, and other required supplies as the division of work. 
 
(iii) All departments and all relevant personnel must absolutely obey the command and 
mobilization of the general headquarters, and rush to the scene in time. Departments and 
individuals who delay the rescue will be held accountable. 
 
4. Emergency plan for risk accidents 
 
164. The proposed project must draw up an accident emergency plan to deal with possible 
emergency accidents. Once an accident occurs, an emergency plan can be carried out for the 
accident with sufficient preparation. 
 
165. The emergency plan of risk accidents includes emergency state classification, 
emergency planning area and accident level, emergency protection, emergency medical 
treatment, etc.. Therefore, the emergency plan for risk accidents should include the following 
contents: 
 
  



Table 3-14: Main Points of the Emergency Plan for Environmental Accidents 

No. Project Contents and Requirements 

1 Emergency planning area Dangerous target: installation area and environmental protection 
target 

2 Emergency organizations 
and personnel 

Regional emergency organizations, factories and personnel 

3 Grading response 
conditions of the plan 

The levels and response procedures of the plan should be 
determined by the control-ability, severity and impact scope, and 
adhere to the principle of self-rescue by enterprises and priority on 
territoriality. For accidents that exceed the emergency response 
capabilities of the company, the higher level emergency plan 
should be initiated in time. 

4 Emergency rescue 
support 

Emergency facilities and equipment, etc. 

5 Alarm and communication Specify the alarm communication method, notification method, 
and traffic security and control under emergency conditions 

6 Emergency 
environmental monitoring, 
rescue and control 
measures 

The professional team is responsible for the reconnaissance and 
monitoring of the accident site, evaluating the nature, parameters 
and consequences of the accident, so as to provide a 
decision-making basis for the leading department 

7 Emergency detection, 
protective measures, 
leakage removal 
measures and equipment 

Pollution control and removal measures and their corresponding 
equipment for accident site, adjacent area,and fire control area,  

8 Personnel emergency 
evacuation, emergency 
dose control, and  
evacuation plan 

Regulations on emergency dose control of toxicants for personnel 
and public at the accident scene, the adjacent area of the factory, 
and the affected area; evacuation and rescue plan, medical aid 
and public health  

9 Closure procedure and 
recovery measures of 
emergency rescue 

Emergence state termination procedures; 

Rehabilitation treatment measures at the accident scene; 

Removal of accident alert and rehabilitation measures in adjacent 
areas 

10 Emergency training plan After the emergency plan is formulated, staff training and drills 
should be arranged normally 

11 Public education and 
information 

Conduct public education, training and release relevant 
information near the factory 

 

12 Record and report Set up special records of emergency accidents, establish files and 
special reporting system, and set up special departments to be 
responsible for the management 

13 Appendix Preparation of various supplement materials related to emergency 
accidents 

 
 



166. This assessment requires the enterprise to prepare a separate environmental risk 
emergency response plan and report it to the competent department as a record before the 
operation. 
 
 
3.6 Conclusion 
 
167. For the contract variation of the Project, there is no change in waste classification and 
collection source, but only the waste treatment method has been changed from the waste 
composting and landfill center to the waste incineration plant. 
 
168. Since the changed solid waste management project is completely removed from the 
ADB financing, the impact of the construction on waste composting and landfill components 
on the environment during the construction and operation periods will not be involved for ADB 
financed components. 
  



Appendix 1. Environmental Monitoring Plan during the Operation 

 
1 Pollution Source Monitoring Plan 
 
1.1  Exhaust Gas Monitoring Plan 
 
1.1.1 Monitoring Indicators and Monitoring Frequency 
 
This Project will set up an online monitoring device to monitor the operating conditions of the incinerator, 
and continuously monitor the exhaust gas pollutants (SO2, NOx, smoke, PM2.5, HCl, CO, temperature, 
mercury and other heavy metals) in the incinerator. It is also responsible for supervising the operation 
status of dust removal facilities and desulfurization facilities. 
 
Regularly monitor the odorous pollutants (ammonia, hydrogen sulfide, odour concentration, etc.) 
discharged from the plant boundary. The monitoring frequency is once a quarter. 
 
1.1.2 Monitoring Points 
 
(1) The continuous exhaust gas monitoring devices are installed on the flues respectively, and the main 
data collected include SO2, NOx, smoke, PM2.5, HCl, CO, dioxins, mercury and other heavy metals; it 
also collects additional parameters such as smoke temperature, flow rate, O2 content, pressure and 
humidity; the continuous exhaust gas monitoring devices have an interface, which can connect with the 
local environmental protection department. 
 
(2) Dust collector efficiency, desulfurization efficiency, heavy metal removal efficiency: set conventional 
sampling holes in front of and behind the dust collector. 
 
(3) Set up odorous gas monitoring for NH3 and H2S at the plant boundary. 
 
1.2 Wastewater Monitoring Plan 
 
The quality of the effluent water from the landfill leachate treatment station is monitored twice a year. 
 
Part of the wastewater is discharged outside the plant area, and an online automatic monitor needs to 
be installed at the main outlet of the plant. The monitoring indicators include: water volume, COD, BOD5, 
ammonia nitrogen, etc., and the automatic monitoring results can be automatically uploaded to the 
Baishan Environmental Protection Bureau. 
 
It is suggested that the on-line monitoring system should also be set up if the rainwater outfall is set 
separately. 
 
1.3 Noise Monitoring Plan 
 
The noise in the plant area, living area and plant boundary should be monitored regularly once a 
quarter. 
 
1.4 Solid Waste Monitoring Plan 
 
(1) Monitor the discharge of flying ash and slag once a month. 
 
The leachate after stabilization treatment of flying ash shall be monitored regularly, and the main 
monitoring indicators include moisture content, mercury, copper, zinc, lead, cadmium, beryllium, barium, 
nickel, arsenic, total chromium, hexavalent chromium, selenium, Dioxins, etc.. The specific monitoring 
indicators should refer to the various pollutant indicators of flying ash solidified leachate in the “Pollution 
Control Standards for Solid Waste Landfill” (GB16889-2008), and it should be monitored at least once a 
year. 



 
2 Environmental Quality Monitoring Plan 
 
2.1  Ambient air 
 
2.1.1 Monitoring of Unorganized Pollutants 
 
Set up a sampling point for unorganized pollutants in the upstream and downstream directions of the 
plant. 
 
The unorganized emission monitoring of air pollutants should follow the requirements of the Technical 
Guidelines for Monitoring Unorganized Emission of Air Pollutants (HJ/T55-2000), and the monitoring 
indicators are odour and dust. 
 
2.1.2 Dioxin monitoring 
 
By the relevant requirements of the Standard for Pollution Control of Solid Waste Incineration 
(GB18485-2014), the monitoring of dioxins in the exhaust gas by the operating enterprises of solid 
waste incineration plant should be conducted at least once a year. The sampling requirements should 
follow the relevant provisions of HJ77.2, and the concentration is the arithmetic mean of 3 consecutive 
measurements. 
 
(1) According to the requirements of HF [2008] No. 82 document: 

 
Status quo monitoring: Before the trial operation of the waste incineration generation plant, one (1) 
monitoring point shall be set up at the closest sensitive point of the downwind of the prevailing wind 
direction of the plant site and another monitoring point shall be set up near the maximum landing 
concentration point of pollutants to monitor the dioxin in the atmosphere. 

 
Daily monitoring: After the waste incineration generation plant is put into operation, dioxin in the 
atmosphere should be monitored at least once a year at the flue gas emission points and the status quo 
monitoring points mentioned above, so the data of dioxins in the waste incineration generation plant and 
its surrounding environment can be collected. 
 
The recommended layout of the status quo and daily atmosphere dioxins monitoring points are shown 
in the Table 1 below: 
 

Table 1: Status Quo and Daily Atmosphere Dioxins Monitoring Points 

No. 
Name of Monitoring 

Point 
Location 

Monitoring 
Indicators 

1 Dashipengzi Village 
The closest sensitive point of the  downwind of the 

prevailing wind direction of the plant site 
Dioxins in the 
atmosphere 

2 Yumuqiaozi Village The nearest village to the plant site 
Dioxins in the 
atmosphere 

 
 
2.1.3 Monitoring of Other Air Pollutants 
 
The concentration of PM10, SO2, and NOx in the plant area and the surrounding environment (select two 
protection targets in the downwind direction) should be sampled and monitored at least once a year. 
 
2.2 Groundwater 
 
2.2.1 According to the layout plan of the plant area, a groundwater monitoring well should be setup at 
the plant boundary closest to the waste discharge hall and the leachate collection pool. It mainly 
monitors pH, total coliform group, permanganate index, ammonia nitrogen, mercury, lead, Cr6+, Cd, the 
total number of bacteria and other indicators. It should be monitored twice a year, once in the dry 
season and once in the wet season. 
 
2.2.2 One groundwater monitoring point should be set up in the Chezhan Village located in the 



downstream of the underground water flows to monitor groundwater quality regularly. Monitor COD, 
ammonia nitrogen, heavy metals (mercury, lead, Cr6+, Cd, etc.), and water level once a year, and 
observe changes in groundwater quality of the downstream of the plant, so as to take measures to 
restore and treat the groundwater in the pollutant area at any time. 
 
2.3 Soil 
 
According to the requirements of HF [2008] No. 82 document "Notice on Further Strengthening the 
Environmental Impact Assessment Management of Biomass Power Generation Projects": 
 
(1) Status quo monitoring: Before the trial operation of the waste incineration generation plant, one (1) 
monitoring point shall be set up at the upwind and the downwind of the prevailing wind direction of the 
plant site respectively, to monitor the dioxin in the soil. For the monitoring point of the downwind 
direction, it is suggested to select the planting soil near the maximum landing concentration point of 
pollutants, and monitor heavy metals such as pH, cadmium, mercury and lead. 
 
(2) Daily monitoring: After the waste incineration generation plant is put into operation, dioxin in the soil 
should be monitored at least once a year at the status quo monitoring points mentioned above, and 
monitor heavy metals such as pH, cadmium, mercury and lead. 
 
The recommended layout of the status quo and daily soil dioxins monitoring points are provided in the 
Table 2 below: 
 

Table 2: Status Quo and Daily Soil Dioxins Monitoring Points 

No. Name of Monitoring Point Location Monitoring Indicators 

1 Dashipengzi Village 
The closest sensitive point of the  

downwind of the prevailing wind direction 
of the plant site 

Dioxins in the soil 

2 Yumuqiaozi Village The nearest village to the plant site Dioxins in the soil 

 

  



Appendix 2. Contract for Routine Environmental Testing & Monitoring 

 

 

XXXXX 

 

 

Contract for Conventional Environmental Monitoring 

 

 

 

 

 

 

 

 

Party A: 

 

 

Party B: 

 

 

date: 

  



Party A:                                    Party B:  

Address:                                   Address:  

Tel:                                        Tel: 

Contact Person:                             Contact Person: 

 
 
 

Chapter 1: Introduction 
 

Article 1: To provide Party A with high-quality services and promote the smooth cooperation 
between the two parties, in accordance with the "Contract Law of the People's Republic of 
China" and related laws and regulations,  and based on the principle of equality and mutual 
benefit and through friendly consultations, both parties agree to sign the following agreement. 
 

 
Chapter 2: Items and Costs of Monitoring 

 
Article 2: Party B shall provide Party A with routine environmental testing and monitoring 
services and issue corresponding testing and monitoring reports. 
 
Article 3: Cooperation pattern: According to Party A's requirements and relevant regulations, 
Party B shall negotiate and confirm the monitoring items and sampling plan, and Party B shall 
conduct on-site sampling as well as testing and monitoring, and issue a testing and monitoring 
report with relevant qualifications. 
 
Article 4: Testing and monitoring costs: 
 

A. The total testing and monitoring cost: CNY XXXX  (Capital form: RMB XXXX 
million), the cost includes on-site sampling fees, travel expenses, overtime fees, 
transportation expenses, insurance fees, 6% VAT taxes, and other expenses of the 
relevant personnel. 

 
If the national tax rate is adjusted, it will be implemented as follows: unit price or 
total price +1.06X (1+ new tax rate reguldated by the country). 

 
B. Testing items: see attached table for the details. 
C. The sampling work shall be arranged after the contract is signed, and the specific 

sampling time will be negotiated by both parties; a report shall be issued within 20 
workdays after sampling completion (10 workdays for heavy metal detection of flying 
ash). 

 
Article 5: Testing and monitoringinstructions 
 

1. If the actual testing and monitoring items are inconsistent with the contents in 
attached table, the  cost shall be adjusted according to the actual testing and 
monitoring items after the negotiation and confirmation by both parties. 

2. After the quarterly CEMS (Continuous Emission Monitoring System) comparison, 
Party B needs to issue another regular smoke testing and monitoring report. 

 
Article 6: Payment methods: 



 
1. Total testing and monitoring cost: CNY XXXX  (Capital form: RMB XXX). 
2. Party B shall collect the testing and monitoring fee from Party A according to the 

relevant provisions of the cooperated project. After the contract is signed, Party B 
shall send people to field for sampling within one week after receiving the testing and 
monitoring order form from Party A. Within 20 workdays after sampling, the original 
testing and monitoring report shall be sent to Party A by courier (the report of heavy 
metals in flying ash shall be sent within 10 workdays). 

3. Settlement method: Once a quarter. Using the final preferential price shown in 
attached tableof the contract, Party B shall calculate the corresponding amount by the 
actual testingand montioring samples per quarter, and issue the full VAT invoice of the 
actual testingand monitoring samples to Party A. Party A shall pay the corresponding 
testing fee within 15 workdays after receiving the invoice (based on the actual 
settlement). The samples and testing and monitoring reports can be delivered by 
courier. 

 
Chapter III: Rights and Obligations of Both Parties During Cooperation 

 
Article 7: Party A's responsibilities: 
 

1. As required by Party B, submit the materials related to the testing and the necessary 
testingstandard or text, and ensure that the working conditions and testingand 
monitoring platform meet the relevant national requirements during the testing and 
monitoring period. Party A shall be responsible for the authenticity of the provided 
samples and related materials. Meanwhile, for the additional testing and re-testing 
items, Party A shall also fill in the testing and monitoring contract to Party B, and the 
fax and photocopy of the testing and monitoring contract are valid. 

2. If both parties agree to adopt the on-site sampling method, Party A shall: 
1) Provide all necessary equipment and materials to ensure that the sampling work 

of Party B carried out smoothly. 

2) Before sampling, Party A shall informParty B about the relevant rules and 
regulations, and take all necessary measures to ensure the safety of the working 
conditions, the site and devices during the testing and sampling. Party A shall 
arrange a person who is familiar with the site to cooperate with Party B in site 
sampling. 

3) The sampling platform must be safe and secure, otherwise, Party B has the right 
to refuse to take sampling. 

 
Article 8: Responsibilities of Party B: 
 

1. Provide testing and monitoring services according to the contract and issue 
qualified and effective testing and monitoring reports for Party A. 

2. Adopt cautious attitude and scientific and accurate methods to ensure high-quality, 
efficient, accurate, and fast testing and monitoring services. 

3. Party B shall adopt the national testing methods and standards, complete the 
testing analysis within the agreedtime, and issue the qualified and effective testing 
and monitoring report to Party A. 

4. Party B must keep all testing data and results confidential and shall not disclose 
them to any third party without the written consent of Party A, except as required 
by law. 

5. The testing and monitoring report issued by Party B is only responsible for the 
samples submited for the testing and the samples taken on-site. In any case, the 



responsibility of Party B shall not exceed the testing and monitoring report 
provided by Party B based on the samples. 

6. The sampling personnel of Party B shall abide by the rules and regulations of 
Party A during the on-site sampling process. If Party B fails to comply with the 
rules and regulations of Party A, resulting in any personal or property loss of itself, 
Party A, or any other third party, Party B shall be responsible for it. 

7. Party B shall promise that during the sampling process, the on-site sampling 
personnel is strictly prohibited from asking for benefitsin any form or any other 
behavior beyond the agreement with customers to ensure the integrity of the 
testing and monitoring. 

 
Article 9: Confidentiality of technical information and materials: 
 

1. Party A shall undertake confidentiality obligations for the technical information, 
materials, and informal publications provided by Party B. 

 
2. Party B shall undertake confidentiality obligations for the materials, environmental 

conditions, product technology, and production process provided by Party A. 
 

3. Without the written permission of the other party, either party shall not disclose the 
following contents of the contract to the third party: the scope, content, method, 
and cost of cooperation; the rights and responsibilities of both parties; the method 
of dispute resolution, etc.. 

 
4. If any party breaches confidentiality, the breaching party must be responsible for 

corresponding economic and legal liability. 
 

Article 10: Exceptions Clause 
 
The smooth progress of testing and monitoring depends on the joint efforts and cooperation of 
both parties. If Party B fails to perform the clauses of the contract due to reasons beyond the 
Party B’s control, Party B shall not assume relevant responsibilities, including but not limited to 
the following situations: 
 

1.  In case of force majeure, neither party shall be liable for breach of the contract 
caused by the following: 
 
1) Government laws and regulations;  
2) Natural disasters, including but not limited to floods, droughts, typhoons, 

earthquakes, fires, etc.; 
3) Strike or rebellion; 
4) War, military actions or international sanctions. 
 

2.  Party A's personnel fail to perform their responsibilities under the contract, such as  
the materials or samples cannot be provided as required by Party B; 

3.  Due to the reasons caused by Party A, which result on Party B fails to complete 
the testing and monitoring service and cause Party A to suffer any loss or damage; 

4.  Party A unilaterally changes the resting and monitoring report issued by Party B or 
selects part of the testing and monitoring report issued by Party B, which results in 
loss or dispute; 

5.  Any loss or dispute due to the intellectual property problems in the samples and 
technical documents provided by Party A. 

 
  



Chapter IV: Dispute Resolution and Others 
 

Article 11: Others: 
 

1.  During the execution of the contract, the quotation and other regulations, 
implementation records, and relevant memorandums confirmed by both parties shall 
be regarded as the appendix of the contract and have the same effect as the 
contract. 

2.  In the process of cooperation, both parties can modify the contract if there are any 
matters not covered in the contract, which can be concluded and implemented in the 
form of a “Supplementary Contract”. 

3.  This contract applies to the laws and regulations of the People's Republic of China. 
In case of conflict with national laws, this contract should be changed after 
consultation between the two parties under national laws and regulations. In case of 
any dispute arising from the performance of the contract, both parties shall try their 
best to solve the dispute through friendly negotiation; if the negotiation fails to solve 
the dispute, it shall be submitted to the local People's Court where the contract is 
signed. 

  



Chapter V: Effectiveness, Modification, and Termination of the Contract 

 
Article 12: The contract is made in four copies, and effective immediately after being signed 
and sealed by both parties. 
 
Article 13: The validity of the contract is: from XXXX to XXXX. 
 
 
Attached Table 1: List of Routine Environmental Testing and Monitoring 
Attached Table 2: Table of Dioxin Monitoring Results 
 

 

 

 

 

 

 

 

Party A’s signature:         Party B’s signature:  

(Seal) (Seal) 

Signature of Signature of       Signature of Signature of  

Business Representative:                       Business Representative:  

Technical Representative:       Technical Representative: 

Date:            Date: 



Attached Table 1: List of Routine Environmental Testing and Monitoring 
 

Items Sub-items Monitoring Indicator Frequency Monitoring Point 
Number of 
Monitoring 
Samples 

Routine 
testing 

Exhaust gas 

Smoke blackness, HF 

Fornon-heavy 
metals, 3 samples 
collectioneach time, 
and once every 
quarter 

1#, 2# incinerator 
outlet 2*3*4=24 24 

Mercury and its 
compounds 

For heavymetals, 
three samples 
collection each time, 
and once every 
month 

1#, 2# incinerator 
outlet 2*3*12=72 72 

Cadmium, thallium and 
their compounds 

Antimony, arsenic, lead, 
chromium, cobalt, copper 

Manganese, nickel and 
their compounds 

Wastewater 

PH, SS, COD, BOD5, 
ammonia nitrogen, total 
phosphorus, total nitrogen, 
petroleum, total cadmium, 
total mercury, total 
chromium, total lead, total 
arsenic, hexavalent 
chromium 

Twice a year, 1 
sampling point, 1 
sample collection 
each time 

Inlet of leachate 
treatment station 

1*1*2=2 2 

PH, SS, COD, ammonia 
nitrogen, total phosphorus, 
total nitrogen, petroleum 

Once a quarter, 1 
sampling point, 1 
sample collection 
each time 

Main outlet of 
wastewater 
treatment facilities 

1*1*4=4 4 

Total cadmium, total 
mercury, total chromium, 
total lead, total arsenic, 
hexavalent chromium 

Once a month, 1 
sampling point, 1 
sample collection 
each time 

Main outlet of 
wastewater 
treatment facilities 

1*1*12=12 12 

Soil PH, Cadmium, mercury, 
lead 

 1 sample each 
time, and once a 
year 

Set up monitoring 
points in the 
upstream and 
downwind direction 
of the dominant 
wind direction witin 
the plant  

2*1*1=2 2 

Underground 
water 

PH, total coliform, 
permanganate index, 
fluoride, ammonia 
nitrogen, mercury, lead, 
Cr6, Cd, nitrate, nitrite, 
sulfate, chloride, total 
dissolved solids, total 
bacterial 

1 sample each time, 
twice a year: 1 
sample during dry 
season and raining 
season, 
respectively 

Set up 1 monitoring 
point in the North 
and South of the 
plant , respectively 

2*1*2=4 4 

Production 
area and 

surrounding 
atmosphere 

PM18, SO2, NO2 

 1 sample each 
time, and once a 
year 

1 monitoring point in 
upwind and 2 
monitoring points in 
downwind 

3*1*1=3 3 

Uncontrolled 
emission 

Hydrogen sulfide, 
ammonia, odor 
concentration, particulate 
matter 

1 sample each time, 
and 4 times per year 

Set up 1 monitoring 
point in the 
upstream and 
downwind direction 
of the dominant 
wind direction in the 
plant, respectively 

2*1*4=8 8 

Noise 
Equivalent continuous A 
sound level 

1 sample each time, 
and once a quarter 

Plant boundary 
(Z1-Z4) 

3*4*4=48 48 
Living quarter 
(Z5-Z8) 

Production area 
(Z9-Z12) 

Flying ash 

Moisture content and 
mercury, copper, zinc, 
lead, cadmium, beryllium, 
barium, nickel, arsenic, 

1 sample each time, 
and 5 times a month 

Temporary storage 
of flying ash 
solidification 

1*5*12=60 60 



total chromium, 
hexavalent chromium, 
selenium 

Slag Ignition loss 
1 sample each time, 
and once a month 

1 sample of #1, #2 
slag outlet, 
respectively 

2*1*12=24 24 

Online 
device 

comparison 

CEMS 
comparison 

O2, CO, HCL, SO2,NOX 6 samples each 
time, and once a 
quarter 

6 samples of #1, #2 
smoke outlet, 
respectively 

2*6*4=48 48 

PM, flow rate, smoke 
temperature 

3 samples each 
time, and once a 
quarter 

3 samples of #1, #2 
smoke outlet, 
respectively 

2*3*4=24 24 

Sewage 
monitoring 

device 
comparison 

COD, NH3-N, PH Once a quarter, at 
least 2 quality 
control samples and 
at least 3 actual 
water samples 

 Sewage outlet 1*3*4=12 12 

 



Attached Table 2: Table of Dioxin Monitoring Results 
 

Dioxins 
Sample 

Detection 
Limit 

Measured 
Concentration 

(Cs) 

Concentration 
Conversion 

(C) 

Concentration of 
Toxic 

Equivalence 
Factor (TEQ) 

PCDDS 

2,3,7,8-T4CDD    *  

T4CDDS    -  

1,2,3,7,8-P5CDD    *  

P5CDDS    -  

1,2,3,4,7,8,-H6CDD    *  

1,2,3,6,7,8-H6CDD    *  

1,2,3,7,8,9-H6CDD    *  

H6CDDS    -  

1,2,3,4,6,7,8-H7CDD    *  

H7CDDS    -  

OCDD    *  

PCDDS    -  

PCDFS 2,3,7,8-T4CDF    *  

T4CDFS    -  

1,2,3,7,8-P5CDF    *  

2,3,4,7,8-P5CDF    *  

P5CDFS    -  

1,2,3,4,7,8,-H6CDF    *  

1,2,3,6,7,8-H6CDF    *  

1,2,3,7,8,9-H6CDF    *  

2,3,4,6,7,8,-H6CDF    *  

H6CDFS    -  

1,2,3,4,6,7,8-H7CDF    *  

1,2,3,4,7,8,9-H7CDF    *  

H7CDFS    -  

OCDF    *  

PCDFS    -  

PCDDS+PCDFS      

 

 

 

 


