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ABBREVIATIONS 

 

 

ADB Asian Development Bank GHG greenhouse gas 
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CNY Chinese yuan HPG Henan provincial government 
COD chemical oxygen demand IA implementing agency 
DO dissolved oxygen MOE Ministry of Environment 
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EIT environmental impact table SOE state-owned enterprise 
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EPB environmental protection bureau WHO World Health Organization 
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FYP five-year plan WTP water treatment plant 
GDP gross domestic product WWTP wastewater treatment plant 

 

WEIGHTS AND 
MEASURES 

 

oC degree centigrade m2 square meter 
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m meter t ton 

  t/a ton per annum 
 

 

NOTE 
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I. EXECUTIVE SUMMARY 
 

A. Introduction 
 

1. This document is a supplement to the initial environmental examination (IEE) of Henan 
Sustainable Livestock Farming and Product Safety Demonstration Project in Henan 
Province, People’s Republic of China (PRC). Since the launch of the project, some enterprises 
dropout for a variety of reasons, and some enterprises added. For the retained part, the 
progress is described, and for the newly added enterprise, the necessity of project replacement 
is described. 

 

2. The present report updates the environmental management plan (EMP) (annex 1). The 
environmental management plan becomes a key guidance document related to environmental 
issues during the design, construction and operation of the project. 

 

B. The Project 
 

3.       The eight subprojects (PPEs) for output 2 are summarized in Table ES.1. Four of the 
original enterprises have dropped out and three of the new enterprises are listed in the table. 
Sangao has started construction and built part of the chicken coop, and Muyuan has completed 
the completion acceptance and put into operation in July 2018.  

 

Table ES.1: Main Subprojects and Components 

PPE County Area 

( )a 

Project Components remark 

Henan Afanti Food 
Co., Ltd. 

 

Liangyuan 
District 

 

62.80 

(i) Beef processing plant with annual production of 
10,000 tons of beef products 

(ii) Wastewater treatment plant 

      

Dropout 

Henan Dadi 
Animal Husbandry 
Co., Ltd. 

 

 

Shanzhou 
Ditrict 

 

 

300.00 

(i) New pig farm with annual production of 80,000 
heads 

(ii) An organic fertilizer processing plant with annual 
output of 8,000 tons 

(iii) Two biogas plant with two digesters at 800 m3 

capacity eac 

      

Not yet started 

 

Luoyang Donghan 
Poultry Co., Ltd. 

 

 

 

Luoning 

 

 

 

380.00 

(i) Four duck breeding farms with annual inventory of 
252,000 ducks 

(ii) One hatchery with capacity of 40 million ducklings 

(iii) Cooked food processing and freezing plant with 
annual production of 4,000 tons 

        
 

      

Dropout 

Henan Fenghua 
Breeding Share 
Co., Ltd. 

 

 

Zhengyan 

 

 

40.00 

(i) Pig slaughtering house with annual slaughter 
capacity of 500,000 heads 

(ii) Cold storage for 35,000 tons of fresh meat 

      

Not yet started 
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Kerchin Cattle 
Industry 
Nanyang Co., 
Ltd. 

 

 

Xinye 

 

 

400.00 

(i) Cattle fattening farm with annual inventory of 5,000 
heads 

(ii) Mushroom farm with annual production of 20,000 
tons 

(iii) An organic fertilizer plant with an annual output of 
  

          

  

      

Dropout 

Henan Hengtianran 
Pasture Farming 
Co., Ltd. Jianan 

District 300.00 

(i) Cattle fattening farm with annual inventory of 4,000 
heads 

(ii) An organic fertilizer processing plant with annual 
output of 7,000 tons 

(iii) One biogas plant with two digesters at 500 m3 

capacity each 

      

Not yet started 

 

 

Muyuan 
Foodstuff Co., 
Ltd. 

 

 

 

Neixiang 

 

 

 

480.50 

(v) Sow breeding base with inventory of 10,000 heads 

(vi) Hog farm with annual output of 50,000 heads 

(vii) One biogas plant in the sow base with two 
digesters at 800 m3 each 

(viii) One biogas plant in the hog farm with one 1,000 
m3 digester 

        
      

      

Has been completed 
and completed 

domestic 
environmental 

protection 
acceptance 

Henan Niuniu 
Animal 
Husbandry Co., 
Ltd. 

 

 

Yanling 

 

 

630.00 

(i) New cattle fattening farm with annual inventory of 
5,000 heads 

(ii) One biogas plant with two digesters at 700 m3 

capacity each 

(iii) An organic fertilizer processing plant with annual 
output of 15,000 tons 

      

Dropout 

Henan Sangao 
Agriculture and 
Animal 
Husbandry Co., 
Ltd. 

Gushi 343.75 

(i) New chicken breeding farm with annual inventory 
of 200,000 breeders 

(ii) New feed processing plant with capacity of 
200,000 tons 

(iii) An organic fertilizer processing plant with annual 
output of 5,000 tons 

      

Already started, 
built partial 

chicken coop 

Muyuan Meat 
Food Co., Ltd. 

Neixiang 200.00 

(i) Pig slaughtering project with an annual output of 2 
million heads 

(ii) One pig skinning production line slaughters 
400,000 pigs per year, and one pig scalding 
production line slaughters 1.6 million pigs per year 

(iii) Refrigerated fresh meat 18 200 tons  

      

 

EIA Approval has 
been obtained for 
new enterprises 

Sheqi Muyuan 
Livestock Co., 
Ltd. 

Sheqi 246.00 

(i) Project for hog farm with an annual output of 
100,000 heads 

(ii) A biogas plant, a digester, with a capacity of 8,235 
cubic meters 

(iii) An organic fertilizer processing plant with annual 
output of 3,472 tons  

      

EIA Approval has 
been obtained for 
new enterprises 

Zhoukou Yongxin 
Feed Co., Ltd. 

Zhoukou 200.00 

(i) Sow breeding farm project with an inventory 
3,000 heads 

(ii)   A 60,000-a-year hog farm 

(iii)    Digester capacity 8235m3 

(iv) An organic fertilizer processing plant with 
annual output of 868 tons 

      

 

EIA Approval 
has been 

obtained for new 
enterprises 

m3 = cubic meter, PPE=project participating enterprise. 
a   All lands leased, except Afanti, Fenghua, and Sangao PPEs (for feed processing plant) which own their sites. 

 



8 
 

4.     The EIA of the new project also includes the objective of ‘environmentally sustainable’ 
livestock production and processing for project output 2, including 

(i) appropriate siting of facilities to minimize environmental impacts; 

(ii) facilities for wastewater interception; 

(iii) reuse of the two products generated from biogas production: treated slurry 
(i.e., the treated wastewater), to be reused as liquid fertilizer for crops; and, 
residual biogas sludge, which will join the soild livestock waste for processing 
to organic fertilizer; 

(iv) treatment of collected wastewater for biogas generation; 

(v) processing of livestock manure waste to organic fertilizer; and, 

(vi) a ‘sustainability monitoring program’ to be implemented by all the PPEs. 

 

5.      The design characteristics of the three newly added sub-projects are shown in Table 
ES.2. 

 

Table ES.2: Design Features for Sustainability 

 Muyuan Foodstuff 
Co., Ltd. 

Sheqi Muyuan 
Livestock Co., Ltd. 

Zhoukou Yongxin 
Feed Co., Ltd. 

Facilities for wastewater interception and treatment    
Biogas generation for power and heating on-site    
Biogas generation for farmer households only    
Processing manure waste to organic fertilizer (on-site)    

 

 

Manure waste used directly off-site    
Source: Project preparatory technical assistance team.  

 

6.      Facilities for the effective treatment of large volumes of animal waste are included as 
integral parts of all subproject designs. The three new projects, Sheqi Muyuan and Zhoukou 
Yongxin, will produce biogas at the facility to reduce pollution from organic waste and generate 
renewable energy. Muyuan Foodstuff Co., Ltd. belongs to the pig slaughter enterprises, do not 
set up supporting biogas facilities. 

 

7. Socioeconomic benefits will accrue to the local communities in three main ways: (i) direct 
employment at the livestock facilities (most PPE subprojects will employ between 70 and 150 
local people), (ii) raising and selling store animals to the livestock facilities, and (iii) growing and 
initial processing of feedstock for the PPEs. 

 

C. Impacts and Mitigation Measures 

 

8.  The present supplementary report presents the baseline environmental sampling and 
descriptions of existing conditions are presented of the newly added sub-project enterprise, 
including water resources, water and air quality, acoustic environment, cultural heritage, and 
landscape setting. The PPE locations comply with the national technical standard of preventing 
pollution for livestock and poultry breeding which requires a 500 meter (m) separation between 
intensive livestock enterprises and residential areas.6 This will ensure that sensitive receivers 
are sufficiently distant from the developments not to be impacted by construction noise and dust 
and operational noise and odor. 
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9. The location of the new sub-project enterprises is not a nature reserve and are not 
adjacent to any nature reserves. There are no natural areas, or protected or scenic areas in or 
adjoining the sites. County cultural heritage administrations have advised that no physical 
cultural resources have been identified on or near the subproject sites. 

 

10. Construction impacts. Potential site-related construction impacts relating to the use of 
water resources, pollution of waterbodies, haulage and stockpiling of construction materials, 
ecology, physical cultural resources, and environment-related socioeconomic impacts were 
assessed; and found to be either not significant (in the case of ecology and physical cultural 
resources) or localized, short term, and able to be effectively mitigated through the application of 
good construction and housekeeping practices and adherence to construction site plans. 

 

11. Operational impacts. During operation, there is potential for negative environmental 
impacts associated with (i) the exploitation of water resources; (ii) preparation and discharge of 
biogas slurry; (iii) solid waste; and (iv) odor and safety of air emissions. (5) Discharge of air 
pollutants from refrigeration equipment and boilers; (6) waste water and noise from 
slaughterhouses. The project will not result in land conversion to supply the feed crops 
required by the PPEs, and all feed crops will be sourced from existing feed crop land in each 
county where the PPEs are located in. 

 

12. Water resources. The water supply for the production and living of Muyuan Meat Food 
Co., Ltd.is provided by the water supply network in the industrial agglomeration area of Neixiang 
county. Sheqi Muyuan and Zhoukou Yongxin breeding water is from the plant wells. In order to 
save water, the project has taken the following measures: (i) as part of a ‘sustainability 
monitoring program’ developed for the project, all water use by the PPEs will be measured for 
the life of PPE operations (Attachment 1, Section D); (ii) water meters will be installed by the 
PPEs to measure all water use（Install backflow preventer if possible）; (iii) extraction permits 
will be issued (by county water resources bureaus [WRBs]) to all PPEs; (iv) the PMO, the PPEs, 
and the WRBs will annually review extraction permits; (v) water-saving measures have been 
integrated in project design and operations; and (vi) wastewater will be treated and re-used on 
crops around the PPE.  

 

13. Reuse of biogas slurry. Sheqi Muyuan and Zhoukou Yongxin  producing livestock 
waste and wastewater will re-use these materials as biogas slurry. This will be piped or 
transported by slurry vehicle to adjacent farmland for use as liquid fertilizer. Specifications for 
application of the liquid fertilizer to crop types, soils, and seasonal nutrient requirements have 
been calculated, including seasonal discharge volumes and land area, to minimize the risk of 
over-supply and/or contamination of soils and groundwater. Management and monitoring will 
be in place to ensure the biogas slurry meets the required standard. 

 

14. Solid waste and odor emissions. Solid waste will be recycled as organic fertilizer. 
Operational odor is mitigated by a 500-m buffer around all PPEs, in accordance with domestic 
regulations. No settlements or other sensitive receivers occur within these buffer zones. 
Operational noise levels are within standards at facility boundaries and further attenuated by the 
minimum 500-m distance from sensitive receivers. The noise of equipment in the plant is 
relatively small, with slight impact on the staff. As for slaughtering enterprises, pigs have been 
shocked before being slaughtered, and they lose consciousness instantly. There is no howling 
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during the slaughtering process. On the basis of these design features and EMP mitigation 
measures, the IEE concludes that potential operational impacts are addressed. 

 

D. Cumulative Impacts 

 

15. Location of the project participating enterprises. The project site selection of the new 
three sub-project enterprises all conforms to the relevant provisions in (HJ/ T81-2001), 
including: (i) facilities are more than 500 m from functionally classified waterbodies7 and 
residential areas; and (ii) no livestock-raising facility occurs within 1,000 m of an existing animal 
product processing plant or slaughterhouse. To meet the above requirements, subproject 
enterprises should be careful in site selection to avoid the risk of cumulative impacts on 
localized resources, including excessive extraction demand from a single aquifer, demand 
for feed crops from local farmers, boiler flue gas pollution, over-discharge of biogas slurry on 
farm lands, soil polluted by pollutant infiltration, disease spread between facilities, and 
operational noise and odor.   

  

16. No land acquisition will occur due to the project. Potential social impacts, including 
procedures, payments, food safety and reliability improved by large-scale breeding, and 
administration of land leases to the PPEs, is described in the social due diligence.  

 

E. Associated Facilities 

 

17. The three new added sub-project enterprises are not associated with the existing 
facilities and ancillary facilities and are being constructed at the newly selected site. Muyuan 
Meat Food is located in the industrial park. Water supply comes from the park's pipe network, 
power supply comes from the park's power grid, steam comes from gas boiler, and cold storage 
uses R717 (ammonia) refrigeration system. Once the leakage is found, the water will be drained 
into the Tuandong Sewage Treatment Plant and then discharged into the Duanhe River after 
treatment. Water supply of Sheqi Muyuan and Zhoukou Yongxin comes from the underground 
well, and power supply comes from nearby town substation. Waste water is treated and enters 
self-built biogas liquid pool, and then returns to the field for use, and pig manure is sent out to 
make organic fertilizer. 

 

F. Greenhouse Gas Emissions 

 

18. Net greenhouse gas (GHG) emissions have been estimated for the PPEs involved in 
livestock raising, using conversion factors from the literature for emissions per unit of beef, pork, 
or poultry meat produced (which take into account animal metabolism, waste products, and 
energy use). Based on the energy consumption of the proposed plant, the greenhouse gas 
emissions from the PPEs involved only in meat product processing were calculated. Taking into 
account the withdrawal and addition of subproject enterprises, net project emissions are 60,607 
tons/year of carbon dioxide (CO2) equivalent. 

G. Alternatives 

 

19. The three newly added sub-project enterprises mainly compare and choose the schemes 
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from two aspects :(1) project site selection; And (2) waste treatment process comparison. For 
this project, the site selection of sub-project enterprises is the main problem of this project, as it 
is necessary to comply with the provision that buffer areas of 500 and 1000 meters should be 
reserved for the factory site and residential areas and existing livestock facilities, respectively. 
Ensuring that the subproject enterprise is sited in accordance with the distance from the village, 
river and other sites provides considerable additional value to the project. For the waste 
treatment problem, after comparing several biogas production technology schemes, the scheme 
suitable for the characteristics of sub-project enterprises was selected. 

 

H. Public Consultation 

 

20.  The three new sub-projects have all carried out various forms of public participation in 
accordance with the relevant provisions on public participation in the domestic environmental 
impact assessment, including on-site Posting, holding public forums and distributing public 
participation questionnaires. The results of public participation showed that there were no 
objections. 

 

I. Grievance Redress Mechanism 

 

21. A grievance redress mechanism (GRM) has been developed in compliance with ADB’s 
SPS requirement to address environmental, health, safety, and social concerns associated with 
project construction, operation, and leasing arrangements. The new sub-project will fully 
implement the grievance redress mechanism. 

 

J. Environmental Management Plan 

 

22. The EMP includes institutional responsibilities, training needs, the GRM impact 
mitigation measures, operational measures, reporting schedules, and a budget. It also includes a 
sustainability monitoring program developed during PPTA to assist the government and the 
PPEs to assess the environmental sustainability of the project facilities. For the project, 
‘environmentally sustainable livestock production’ is defined as ‘livestock production and 
processing which is sited, designed, and operated to minimize the use of external resources 
(e.g., water, energy, chemicals); and to maximize recycling and reuse of its waste 
products.’ The program will measure a selected set of natural resource indicators and 
compare these with concurrent measurements in similar existing (non ADB-funded) facilities. 
The program is described in the EMP (Attachment 1 of this IEE). It has been updated according 
to the actual situation. Existing sub-project enterprises have received training in environmental 
management plan, and new sub-project enterprises will receive training in environmental 
management plan. 

 

K. Assurances 

 

23. Loan assurances (Section X) were developed for environmental safeguards and 
implementation of the sustainability monitoring program. For safeguards, the assurances 
strengthen the implementation of pre-construction readiness procedures, inclusion of the EMP 
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in tenders and bids, compliance with laws and regulations, monitoring and reporting, GRM 
implementation, and management of groundwater and surface water, waste, biogas slurry, odor 
and noise. 

 

L. Conclusion 

 
24. The project design has been developed toward the reuse and recycling of livestock 
waste and wastewater, avoidance of new land conversion, and the physical location of 
subprojects to avoid impacts to settlements and cumulative stress on land, water, energy, and 
feed crop resources. For environmental safeguards, assuming full and effective 
implementation of the project EMP (Attachment 1), the potential environmental impacts 
identified in this IEE are expected to be mitigated to levels which comply with the relevant 
PRC standards. Measures toward environmental sustainability are further strengthened by the 
inclusion of a sustainability monitoring program, and the value of this program is anticipated to 
grow over time, as the government and the PPEs track progress in efficiency. 
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II. INTRODUCTION 
 

A. Background 

 

25. This report complements the IEE is for the Henan Sustainable Livestock Faming and 
Product Safety Demonstration Project in Henan Province, PRC. 

 

26. Of the original 9 sub-project enterprises, 4 have quit due to various reasons. On the 
basis of retaining the remaining 5, another 3 enterprises plan to join the project, and have 
prepared the relevant EIA and obtained the approval. At present, there are 8 sub-project 
enterprises. 

 

B. The Proposed Project 

 

27. The expected project impact will be the meat industry in Henan with improved 
environmental sustainability and product safety developed. The expected project outcome will 
be model livestock production and processing with improved environmental sustainability and 
product safety demonstrated. The project will help (i) HPG upgrade livestock product 
safety monitoring and inspection facilities, and (ii) nine medium- and large-sized private PPEs 
improve food safety control and implement environmentally sustainable livestock production 
and processing. The PPEs will use loan funds to construct new livestock processing facilities 
incorporating wastewater treatment, recycling of waste products, and water and energy 
savings. The outputs of the project will be (i) livestock product safety monitoring and inspection 
facilities upgraded; (ii) environmentally sustainable livestock production facilities established, 
and (iii) capacity strengthening and project management. 

 

C. Environmental Safeguards 

 

28. The project is classified as category B for environment under ADB’s SPS (2009), 
requiring the preparation of an IEE. The project aims to improve the expansion and operational, 
environmental, and social management of key agricultural companies in Henan Province. These 
are termed ‘project participating enterprises’ (PPEs) for this report. This supplementary report is 
based on the domestic feasibility study report and environmental impact assessment document 
of each sub-project enterprise. 

 

29. The present supplementary report updates the environmental management plan (EMP) 
(annex 1). 

 

30. The EMP will be coordinated by the PMO and implemented by the implementing 
agencies (IAs), construction contractors, and the PPEs. The EMP will be incorporated within 
technical specifications for the construction contractors, and will also be made available to the 
detailed design team to ensure all pre-construction mitigations are included within the projects’ 
final design. 
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D. Environmental Sustainability 

 

31. Environmentally sustainable livestock production for each PPE has been defined in this 
project as follows: ‘livestock production and processing which is sited, designed, and operated to 
minimize the use of external resources (e.g., water, energy, chemicals) and to maximize 
recycling and reuse of its waste products.’ A mechanism to demonstrate the environmental 
sustainability for the developments of the PPEs has been incorporated into the project and is part 
of the EMP. Additional sub-project enterprises will also be included in this mechanism. 
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III. POLICY, LEGAL AND REGULOTORY FRAMEWORK 

 

32. With the increasing efforts of Chinese government in environmental protection, the Henan 
provincial government has also formulated more stringent environmental protection 
requirements. The rural gas-fired boilers are subject to the special emission limits specified in 
“Emission Standard of Air Pollutants for Boilers” (GB13271-2014). Under the condition of 3.5% 
reference oxygen content, the emission concentration of smoke, sulfur dioxide and nitrogen 
oxides of the newly-built boilers in the cities and counties (cities) under the jurisdiction of each 
province is divided into Do not exceed 5, 10, 30 mg/m3. 

 

33. Although Chinese government has increased the support for pig breeding industry since 
2019, the newly selected subproject still strictly abides by “Health Code for Village and Town 
Planning” （GB18055-2012）in the design. 
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IV. DESCRIPTION OF THE PROPOSED PROJECT 
 

A. Project Overview 

 

34. This project has three outputs. Output 1: Livestock product safety monitoring and 
inspection facilities upgraded. This output will support HPG’s effort to improve food safety, 
particularly for livestock products. The output comprises (i) establishment of an integrated quality 
and safety monitoring and inspection system for livestock and livestock products; (ii) 
establishment of information and product safety tracing system; and (iii) capacity development of 
relevant government agencies, the PPEs, and farmers. The quality monitoring and inspection 
system will include (i) establishment of quality and safety monitoring and testing centers at HPG, 
five municipal governments, and nine county governments; and (ii) establishment or 
improvement of in-house quality testing laboratories at the nine PPEs. This output will help HPG 
strengthen institutional and staff capacity for the monitoring and enforcement of relevant 
livestock product regulations. Details of this output, including safeguards against chemicals used 
in the livestock industry, are in supplementary appendix 19: “Technical Report on Livestock 
Product Quality Monitoring and Inspection Improvement of the PPTA final report. The project will 
introduce a hazard analysis and critical control point (HACCP) system in the animal husbandry 
bureaus (AHBs) and the PPEs, and a program has been developed based on a training 
needs assessment to build capacity in these agencies for its implementation. 

 

35. Output 2: Environmentally sustainable livestock production and processing 
facilities established. This output will promote environmental sustainability and energy 
conservation in the livestock value chain, with a particular focus on livestock production and 
processing. The project will assist the PPEs to finance civil works and equipment for 
establishing any of (i) production units; (ii) processing facilities; (iii) feed processing facilities; 
and (iv) in-house animal waste and wastewater treatment processing facilities, including biogas 
generators and organic fertilizer processing facilities. These facilities will be equipped with 
energy- and water-saving technologies. The output will support capacity development for the 
PPEs and farmers on livestock waste management and energy-conserving livestock production. 
The output is expected to generate significant environmental benefits, including reduction of per 
unit GHG emissions, and employment and income-generating opportunities at the PPEs for 
local people and farmers who supply livestock, raw materials, other inputs to the PPEs, or 
receive organic fertilizer from the PPEs. Details of output 2 are set out in this chapter. 

 

36. Output 3: Capacity strengthening and project management. The PMO and t h e PPEs 
will plan, manage, and monitor project implementation. The output will support (i) capacity 
strengthening of the PMO and the PPEs on project management and monitoring, safeguards, 
procurement, and financial management; and (ii) provision of equipment for project management. 

 

37. This IEE focuses mainly on Output 2.  All civil works of output 2 of the 8 sub-projects are to 
be built under the project (Table IV.1). 

 

Table IV.1: Main Subprojects and Components 

 

 

 

C  

Area 

( )a
 

 

 C  
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C  

Area 

( )a
 

 

 C   

Henan Dadi 
Animal 
Husbandry 
Co  Ltd  

 

 
Shanzhou 
District 

 

 
300.00 

(i) New pig farm with annual production of 80,000 heads 

(ii) An organic fertilizer processing plant with annual output of 8,000 tons 

(iii) One biogas plant with two digesters at 800 m3 capacity each 

      Henan 
Fenghua 
Breeding 
Share Co., 
Ltd. 

Zhengyan 40.00 (i) Pig slaughtering house with annual slaughter capacity of 500,000 heads 

(ii) Cold storage for 35,000 tons/year of fresh meat 

(iii) Product monitoring and inspection system 

Henan 
Hengtianran 
Pasture 
Farming Co., 
Ltd. 

Jianan 
District 

300.00 (i) Cattle fattening farm with annual inventory of 4,000 heads 

(ii) An organic fertilizer processing plant with annual output of 7,000 tons 

(iii) One biogas plant with two digesters at 500 m3 capacity each 

      Muyuan 
Foodstuff 
Co., Ltd. 

Neixiang 480.50 (i) Sow breeding base with inventory of 10,000 heads 

(ii) Hog farm with annual output of 50,000 heads 

(iii) One biogas plant in the sow base with two digesters at 800 m3  each 

(iv) One biogas plant in the hog farm with one digester at 1,000 m3  capacity 

(v) Two  organic  fertilizer  processing  plants  at  annual  output  capacity  of 
   

      

Muyuan 
Meat Food 
Co., Ltd. 

Neixiang 200.00 (i) Pig slaughtering project with an annual output of 2 million heads 

(ii) One pig skinning production line slaughters 400,000 pigs per year, and one 
pig scalding production line slaughters 1.6 million pigs per year 

(iii) Refrigerated fresh meat 18 200 tons  

      Henan 
Sangao 
Agriculture 
and Animal 
Husbandry 
Co  Ltd  

Gushi 343.75 (i) New chicken breeding farm with annual inventory of 200,000 chick breeders 

(ii) An organic fertilizer processing plant with annual output of 5,000 tons 

(iii) New feed processing plant with capacity of 200,000 tons 

Product monitoring and inspection system 
Sheqi 
Muyuan 
Livestock 
Co., Ltd. 

Sheqi 246.00 (i) Project for hog farm with an annual output of 100,000 heads 

(ii) A biogas plant, a digester, with a capacity of 8,235 cubic meters 

(iii) An organic fertilizer processing plant with annual output of 3,472 tons  

(i ) P d t it i  d i ti  t  Zhoukou 
Yongxin 
Feed Co., 
Ltd. 

Zhoukou 200.00 (i) Sow breeding farm project with an inventory 3,000 heads 

(ii)   A 60,000-a-year hog farm 

(iii)    Digester capacity 8235m3 

(iv) An organic fertilizer processing plant with annual output of 868 tons 

      

 

 

a  All lands leased, except for Fenghua and Muyuan PPEs (for feed processing plant) which own their sites. 
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Figure IV.1: Location of Project Participating Enterprise Sites 

 

38. Environmentally sustainable livestock production and processing is targeted through a 
number of design features: 

(i) appropriate siting of facilities to minimize environmental impacts; 

(ii) facilities for wastewater interception; 

(iii) reuse of the two products generated from biogas production: treated slurry (i.e., 
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Muyuan 
Foodstuff Co., 

 

Sheqi Muyuan Livestock 
Co., Ltd. 

Muyuan Meat Food 
Co., Ltd. 

Zhoukou Yongxin 
Feed Co., Ltd. 
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the treated wastewater) to be reused as liquid fertilizer for crops, and residual 
biogas sludge which will join the soild livestock waste for processing to organic 
fertilizer; 

(iv) treatment of collected wastewater for biogas generation; 

(v) processing of livestock manure waste to organic fertilizer; and, 

(vi) a sustainability monitoring program to be implemented by all the PPEs. 

 

39. Water use permits. All livestock facilities will be equipped with water meters. Water use 
permits for all facilities will be obtained from the county WRBs. This is set as a loan assurance. 

 

40. The application of these features among the 8 PPEs is shown in Table IV.2. 

 

Table IV.2: Design Features for Sustainability 

 D
adi 

Fenghua 

H
engtianra

n M
uyuan 

M
uyuan 

Foodstuf 

Sangao 

Sheqi 
M

uyuan 

Zhoukou 
Yongxin 

Built facilities for wastewater interception and treatment         
Biogas generation for power generation and heating on-site         
Biogas generation for farmer households only         
Processing of manure waste to organic fertilizer (on-site)         
Manure waste used directly off-site         

 

 

B. Enterprise description of the new subprojects 

 

1. Muyuan Meat Food Co., Ltd. 

 

41. Scope, site, and environmentally efficient project design. The project plans to build 2 
million pig production lines and related public works. The main projects include 1 slaughtering 
400000 pig skinning production lines and 1 slaughter 1.600000.0 million pig skinning production 
lines. Public works include refrigeration workshop and boiler room, cold storage design scale is 
18200t, boiler room built-in one 6t/h natural gas boiler and one 4t/h natural gas boiler (1 used for 
1). 

 

42. The energy saving measures adopted in this project are: (i) adopting high-efficiency 
energy-saving boiler, selecting heat preservation material with good heat preservation effect and 
easy maintenance;(ⅱ) Pay attention to the heat preservation of equipment and heat pipe, choose 
the valves and fittings on the heat pipe reasonably, reduce the leakage and minimize the heat 
energy loss to the greatest extent. The water saving measures used in the project are: (i) using 
water-saving equipment and appliances to ensure that the pipe network system is leaking under 
normal working conditions; (ii) strengthening the metrological supervision of water consumption; 
It breaks the traditional way of scalding in hot water pool and adopts advanced steam scalding 
system to avoid cross infection in the process of unhairing effectively. 
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43. Manure and wastewater management system. Slaughtering 5,714 pigs a day will 
produce 2,501.3 tons of wastewater. The goal of the project is to treat 3,800 tons of sewage per 
day. This will be done on-site in wastewater treatment. It consists of A pretreatment system 
(including A sink, A grid, an oil separator, A regulating tank, an air flotation machine), A 
hydrolytic acidification tank, A/O tank, and A flocculation tank. Sterilizing tank and contact 
sterilizing tank. After treatment, the effluent will be treated with CODcr≤350 and meet the 
acceptance standard of Tuandong Sewage Treatment Plant. 

 

 

2. Sheqi Muyuan Livestock Co., Ltd. 

 

44. Scope, site, and environmentally efficient project design. This sub-project enterprise 
plans to build a new fattening pig farm with an annual output of 100000 pigs. The new farm will 
be equipped with animal product safety systems and waste disposal facilities. The project site is 
located in Guizhang village, Xinglong town, Sheqi county, Nanyang city, covering 246 acres. 

 

45. The planned construction scale of the new fattening pig farm is 100000 fattening pigs 
annually. Its total construction area is 134535 m2, of which 75664.88 square meters for piggery 
and 58870 square meters for other facilities. Procurement of equipment for conservation and 
fattening and other uses, sterilizing vehicles, shed washers and vehicles for internal conveyance 
of manure. The survival rate of the 103,092 other farms weaning piglets on the new farm is 
assumed to be 97 per cent. Fattening farm includes two parts: conservation and fattening. 

 

46. The energy-saving mode of heat preservation as main auxiliary heating is adopted in 
piggery in winter. Through the pigpen wall insulation material and external insulation, the pigpen 
ventilation adopts the total heat exchanger to raise the fresh air temperature in the room. In the 
nursery, but also the use of infrared lights for pig insulation. 

 

47. Energy-saving measures adopted by this subproject include: 

a) Ventilation system: The design of the pigpen ventilation system can keep the air 
flow in the house in time, maximize the use of natural wind, greatly reducing energy 
consumption; 

b) Faeces process: the use of advanced faeces floor, designed to save raw 
materials, while ensuring that the pig excrement easy to fall, easy to wash, reduce water 
consumption. 

 

48. Water-saving measures adopted by this subproject include: 

 (i)   This project adopts a water-saving bowl type drinking fountain. When the pig drinks,  

the water will automatically flow from the pipe into the bowl, the spring under the action of 
maintaining the height of the half bowl. The water dispenser can obviously reduce the 
waste of water by about 60%, and make the ground dryer, which is conducive to the 
insulation of pigs. 
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(ⅱ)  The use of leaking floor can reduce water consumption for piggery scouring. In the 
breeding process do not wash with water, only in the pigpen (out) of the pen, the pigpen 
disinfection when the use of water cleaning. 

(ⅲ)   Feces, biogas residue, etc. used for fertilizer production in organic fertilizer plants. 
Biogas slurry can not only reduce pollution, but also realize the comprehensive utilization 
of the resource when it is used as fertilizer in farmland. One organic fertilizer plant with an 
annual output of 3,472 tons will be built in the sow farm and the fattening farm 
respectively. 

 

49. Manure and wastewater management system. The subproject will build one biogas 
digesters of 800 m3  UASB reaction tank in 100,000 head foughting pig farm, which is conducted 
at near or medium temperature (25 ~ 35℃) and has a detention period of 3 days. The 
temperature required for anaerobic fermentation is provided by solar heating and biogas power 
generation. After anaerobic reaction, the biogas slurry is discharged into the storage tank, and it 
is left in the storage pond for 3 months for farmland irrigation. The final effluent quality was about 
COD 3308mg/L. Ammoniacal nitrogen 875mg/L; BOD 973mg/L. 

 

50. The new project has an annual capacity of 58,729 tons of sewage and 12,679 tons of pig 
manure, with an annual capacity of 101634m3 of methane, 1208 tons of biogas residue and 
51326m3 of biogas slurry. This project is equipped with two biogas digesters with a depth of 4 
meters and a total volume of 67372m3. 

 

 

3. Zhoukou Yongxin Feed Co., Ltd. 

 

51. Scope, site, and environmentally efficient project design. The Yongxin PPE plans to 
build a new sows farm with an annual stock of 3000 sows and 100 boars, with an annual stock of 
about 60,000 sows for conservation and elimination. The new farm will have a livestock safety 
system and waste disposal facilities. The project site is located in Xiwangzhuang village, Lianchi 
town, Shenqiu county, covering an area of 200 mu. 

 

52. The scale of the proposed new fattening pig farm is planned to be 58,500 breeding pigs, 
990 sows and 40 boars. The construction area of the fattening pig farm is 24307.7m2, of which 
20617.1m2 is the pig house and 3690.6m2 is the supporting facilities. Procurement of equipment 
for conservation and fattening and other uses, sterilizing vehicles, shed washers and vehicles for 
internal conveyance of manure. The new farm does not include fattening. 

 

53. The energy-saving mode of heat preservation as main auxiliary heating is adopted 
inpiggery in winter. Through the pigpen wall insulation material and external insulation, the 
pigpen ventilation adopts the total heat exchanger to raise the fresh air temperature in the room. 
In the nursery, but also the use of infrared lights for pig insulation. 

 

54. Energy-saving measures adopted by this project include the following: 
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        a）Ventilation system: The design of the pigpen ventilation system can keep the air flow in 
the house in time, maximize the use of natural wind, greatly reducing energy consumption; 

b) Faeces process: the use of advanced faeces floor, designed to save raw 
materials, while ensuring that the pig excrement easy to fall, easy to wash, reduce water 
consumption. 

 

55. Water-saving measures adopted by this subproject include: 

 (ⅰ)   This project adopts a water-saving bowl type drinking fountain. When the pig   
drinks,  

the water will automatically flow from the pipe into the bowl, the spring under the action of 
maintaining the height of the half bowl. The water dispenser can obviously reduce the 
waste of water by about 60%, and make the ground dryer, which is conducive to the 
insulation of pigs. 

(ⅱ)    The use of leaking floor can reduce water consumption for piggery scouring. In the 
breeding process do not wash with water, only in the pigpen (out) of the pen, the pigpen 
disinfection when the use of water cleaning. 

(ⅲ)    Feces, biogas residue, etc. used for fertilizer production in organic fertilizer plants. 
Biogas slurry can not only reduce pollution, but also realize the comprehensive utilization 
of the resource when it is used as fertilizer in farmland.  

 

 

56. Manure and wastewater management system. The project is collected by dry-
cleaning, the sewage is treated by UASB process, and the design scale of biogas reactor is 
2000m3. Main construction grille sets, hydrolysis acidification pool, pool renewal pool, pool 
accident, biogas slurry storage tank, gas desulfurization, generator room, etc., purchase solid 
liquid separator, pump equipment, UASB reaction cans, desulphurization purification equipment, 
gas membrane gas holder, biogas generators and other equipment, a total of 40 units (sets), the 
laying of pipeline of 5700 meters. After the anaerobic reaction, the biogas slurry was discharged 
into the storage tank and stayed in the storage tank for 3 months before irrigation. The final 
effluent water quality was about 465.25mg/L COD.Nh3-n is about 438.74mg/L.TP is 
approximately 309.44mg/L. 

 

57. The new project will treat 15,205 tons of sewage and 5,335.92 tons of pig manure 
annually, with an annual methane capacity of 437404m and 365 tons of biogas residue. Biogas 
slurry production in 3 months was about 3988m3.The annual yield is approximately 14,839.62 
m3. Considering rainfall and other factors, the project needs to build a 6000m3 biogas slurry 
storage tank. A 1000m3 gas film methane tank. 
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V. DESCRIPTION OF THE ENVIRONMENT (BASELINE DATA) 
 

A. Environmental Setting—Henan Province 

 

58. Henan Province is located in the central part of the PRC. With an area of 167,000 
square kilometers (km2), Henan covers a large part of the fertile and densely populated North 
China Plain. Neighbouring provinces are Anhui, Hebei, Hubei, Shaanxi, Shandong, and Shanxi. 
Henan is the PRC’s third most populous province with a population of over 1.0543 billion at the 
end of 2012. It is the 5th largest provincial economy of the PRC and the largest of inland 
provinces. Per capita gross domestic product (GDP) is low compared to eastern provinces. The 
economy largely depends on dwindling aluminium and coal reserves, as well as agriculture, 
heavy industry, tourism, and retail. 

 

59. Henan Province is divided into 17 prefecture-level cities and one directly administered 
county-level city (Jiyuan). These are subdivided into 159 county-level divisions (50 districts, 21 
county-level cities, and 88 counties; Jiyuan is counted as a county-level city here). Those are in 
turn divided into 2,399 township-level divisions (1,014 towns, 827 townships, and 558 
subdistricts). The current project is located in nine of these divisions; Gushi, Lainyuan, Luoning, 
Neixiang, Shanxian, Xinye, Xuchang, Yanling, and Zhengyang counties. 

 

60. In Henan, the principal religions are Chinese Buddhism and Taoism. It is also home to 
one of the largest Christian populations in East Asia, most being either Protestant or Catholic. 
Henan Province has the largest Protestant Christian population in the PRC, nearly 4 million. In 
addition, Henan has the largest Muslim Hui population in the eastern PRC, which constitutes 
approximately 1% of the population. 

 

61. Henan has a temperate climate that is humid subtropical to the south of the Yellow River 
and bordering on humid continental to the north. It has a distinct seasonal climate characterized 
by hot, humid summers due to the East Asian monsoon; and generally cool to cold, windy, dry 
winters that reflect the influence of the vast Siberian anticyclone, as shown by climate conditions 
in five of the project counties (Table V.1). Temperatures average around the freezing mark in 
January, and from 27°C to 28°C in July. A great majority of the annual rainfall occurs during the 
summer. 

 

Table V.1: Climate Conditions in Eight of the Project Counties 

Project 
Counties 

Gushi Shan Neixiang Xuchang Sheqi Zhengzhou Zhengyang Shenqiu 

Average 
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13.
 

15.0
 

14.60 15.5
 

14.30 14.90 14.60 
Average High 

  
- 43.

 
41.30    41.90 41.70 20.10 - 43.20 

Average Low 
  

- (16.
 

(16.5) (19.6
 

14.
 

9.30 - 16.7
 Average 

 
 

774.0
 

527.
 

769.5
 

705.60 841.4
 

632.40 933.40 689.00 
Humidity (%) 75.0

 
- 73.00 71.00 - 66.80 73.00 - 

Non-freezing 
  

228.0
 

- 229.0
 

217.00 226.0
 

220.00 - 215.00 
Average 

  
 

3.1
 

2.
 

1.6
 

2.
 

1

 

- 2.
 

2.
 mm = millimeter, m/s = meter per second. 
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62. Four major river systems—Haihe River, Huaihe River, Yangtze River, and Yellow 
River—run through Henan Province. One of Chinese mother rivers, Yellow River, runs through 
the middle Henan with a main stream of 711 kilometers (km) and a drainage area of 36,200 km2 
in the province, which accounts for 1/5 of the total province. The Huaihe River goes through 
middle and south Henan with a main stream of 340 km and a drainage area of 88,300 km2, half 
the area of Henan Province. The Weihe and Zhanghe rivers in north Henan drain into Hai River. 
Danjiang, Tangbai, and Tuan rivers in the southwest drain into the Han River. More than 1,500 
rivers interweave with each other in Henan, of which 493 rivers have a drainage area above 100 
km2. The province has 41.3 billion m3 of water resources and 440 m3 per capita. Five out of the 
eight PPEs in this project will source their all or mainly from groundwater wells (to be 
established under the project) with only one (Dadi PPE) supplementing this with on-site rain-
filled ponds. The sub-project enterprises, Muyuan and Fenghua, are respectively meat 
processing, cold storage and slaughter, cold storage projects, which do not involve intensive 
breeding, and the water will be provided by the urban tap water network. 

 

63. The groundwater resources of Henan are large, but are being exploited at an 
unsustainable rate. Data provided by the provincial WRB for the Henan Year Book show that 
total groundwater resources have decreased by almost 40% since 2009.28 The demand for 
groundwater resources will continue to increase in the future with rising population and higher 
temperatures predicted in climate change scenarios (Section V.C). The groundwater resources 
used by the PPEs are local in extent, i.e., nine aquifers will be used. No PPEs overlap in their 
use of groundwater resources. The discussion of groundwater resources below is limited to the 
county context in which the PPE sites are located. 

 

 

B. Environmental Baseline at Project Counties and Sites 

 

1. Muyuan Meat Food Co., Ltd.  

 

64. The Muyuan Meat Food Co., Ltd. is located in Neixiang county, located in the 
southwest of Henan province (figure iv.1) and is under the jurisdiction of Nanyang city. Neixiang 
county covers a total area of 2,465 square kilometers, with 10 towns and 6 townships under its 
jurisdiction, namely Anling town, Malan town, Zhangqiao town, Nanwu town, Tao town, 
Wangtian town, Zhile town, Dama town, Bailiang town, Chenhuadian town, Mafang town, 
Pengdian town and Jinhui district.  The site selection of the sub-project is located in the 
northeast corner of the intersection of Nanhuan road and no. 1 industrial road in Neixiang 
county, Nanyang city. 

 

65. Topographic features. Neixiang is located on the “low hillock area” in the southeast of 
Funiu Mountain. The territory of the mountains, hills, plains both, the north for the mountains, 
steep terrain, high valley deep; In the middle and southwest are Gangpo gullies and shallow 
hills; River gully alluvial plain for the southeast. The terrain is high in the north and low in the 
south, sloping from the northwest to the southeast. The highest point of Baicaojian is 1845m 
above sea level, and the lowest point, Daqiao township, is 145m above sea level, with a relative 
height difference of 1700m. The industrial agglomeration area where the project is located 
belongs to the piedmont hilly area, with the terrain from north to south and from west to east. 
The ground elevation fluctuates around 20m, the highest point is 204m, the lowest point is 
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152.7m, and the average altitude is 182m. The terrain of the project area is relatively flat, 
without bad geological structure and complex terrain.  

 

66. Water resources （surface water）. Neixiang county is a tributary of the Han River in 
the Yangtze River basin. There are 40 rivers in the county, including Tuan River, Mo River, Diao 
River, Yellow River and so on. Numerous rivers are divided into Tuan River, Diao River and 
Danjiang River 3 water system, Tuan River water system is the largest. The water supply of 
Tuan River is mainly precipitation, and the annual water level changes significantly. The 
maximum flood peak flow is 4350m3/s, and the low flow volume is 0.5m3/s. 

 

67. Ground water. The reserves of groundwater in Neixiang county are mainly supplied by 
precipitation. The shallow groundwater flow in the evaluation area is consistent with the surface 
water flow from north to south. The shallow groundwater and the middle and deep groundwater 
belong to karst fissure water, and the recharge forms include precipitation infiltration, out-of-
boundary groundwater runoff and surface water irrigation infiltration, mainly surface water 
infiltration recharge. The aquifer is 10~200m underground, the pH value of the groundwater is 
6.89~7.27, and the hardness is between 232~371mg/L. The upper shallow stagnant water level 
in the surrounding area of the project is about 10m deep with weak water cut. The recoverable 
aquifer is mainly distributed in the 30m, 40m and 60m sand layer, and the main aquifer is 
located at about 180m. The water for Muyuan Meat Food Co., ltd. is provided by the water 
supply network in the industrial agglomeration area of Neixiang county. 

 

68. Cultural relics. Neixiang county has the only well-preserved county government office 
in the country, Neixiang county government office, Baotianman nature reserve listed as the 
world biosphere reserve by UNESCO and many other scenic spots. These scenic spots are far 
from the sub-project site. After investigation by the EIA unit that prepared the EIA, no cultural 
relics and historic sites were found in the sub-project area. In addition, through the consultation 
with the county cultural relic administration office during the compilation of the domestic 
environmental impact assessment, we learned that there were no cultural relic sites around the 
site selection of the sub-project enterprise. 

 

69. Surface water quality. Nanyang Guangzheng Detection Technology Co., Ltd. set up 
two monitoring sections in Malan New Ditch of 280m west of the site to monitor the surface 
water status of the sub-project (Figure V.2). No. 1 monitoring section is located 500m above the 
upstream of Malan New Ditch, and no. 2 monitoring section is located 1000m below the 
downstream of Malan New Ditch. From February 20 to 22, 2014, the samples were monitored 
continuously for 3 days, and mixed samples were sampled once a day. The monitoring results 
are shown in Table V.2. 
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Figure V.1: Location of Surface Water Sampling of Muyuan Meat Food Co. Ltd. 
Source: Domestic EIA, 2019. 

 

Table V.2: Surface Water Quality of Muyuan Meat Food Co. Ltd. 

Sectio
n Items pH KMnO4 

Index COD BOD5 NH3-N 
Fecal 

coliform 

（a/L） 

Animal and 
plant oil 

Flow 
Rate 

(m3/s) 

1# 

Tuan 
river 

branch 

 

Concentration 
Range 7.89-7.93 4.5-4.9 11-13 2.9-3.2 0.804-

0.818 6300-7900 0.04-0.09 

0.008 
Average Value — 4.7 12 3.0 0.812 7100 0.06 

Mean standard 
Index — 0.78 0.6 0.75 0.81 0.71 / 

average 
exceed multiple 

up to 
standard 

up to 
standard 

up to 
standard 

up to 
standard 

up to 
standard 

up to 
standard / 

2# 

Tuan 
river 

branch 

 

Concentration 
Range 7.35-7.39 5.4-5.5 15-17 3.5-3.8 0.799-

0.835 6300-7900 0.09-0.14 

0.015 
Average Value — 5.5 16 3.7 0.818 7100 0.12 

Mean standard 
Index — 0.92 0.8 0.93 0.82 0.71 / 

average 
exceed multiple 

up to 
standard 

up to 
standard 

up to 
standard 

up to 
standard 

up to 
standard 

up to 
standard / 

3# 

Tuan 
river 

branch 

 

Concentration 
Range 7.93-7.97 4.5-4.8 16-18 2.7-3 0.751-

0.767 4600-6300 0.03-0.07 

1.2 
Average Value — 4.6 16.7 2.9 0.759 5300 0.05 

Mean standard 
Index — 0.77 0.84 0.73 0.76 0.53 / 

average 
exceed multiple 

up to 
standard 

up to 
standard 

up to 
standard 

up to 
standard 

up to 
standard 

up to 
standard / 

4# 

Tuan 
river 

branch 

 

Concentration 
Range 7.65-7.71 2.9-3.2 15-18 1.5-1.8 0.731-

0.748 4900-7000 
Not 

detected -
0.03 

1.5 Average Value — 3.0 16.7 1.7 0.739 6100 / 

Mean standard 
Index — 0.5 0.84      0.43 0.74 0.61 / 
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Sectio
n Items pH KMnO4 

Index COD BOD5 NH3-N 
Fecal 

coliform 

（a/L） 

Animal and 
plant oil 

Flow 
Rate 

(m3/s) 

average 
exceed multiple 

up to 
standard 

up to 
standard 

up to 
standard 

up to 
standard 

up to 
standard 

up to 
standard / 

5# 

Tuan 
river 

branch 

 

Concentration 
Range 8.10-8.15 2.1-2.5 13-14 1-1.5 0.596-

0.618 4600-6300 
Not 

detected -
0.02 

6.0 
Average Value — 2.3 13.7 1.2 0.608 5300 / 

Mean standard 
Index — 0.38 0.69 0.3 0.61 0.53 / 

average 
exceed multiple 

up to 
standard 

up to 
standard 

up to 
standard 

up to 
standard 

up to 
standard 

up to 
standard / 

Class III standard limits for 
Tuan river and its tributaries 6～9 6 20 4 1.0 10000 / / 

Source: EIA for Muyuan Subproject, 2019. 

 

70. According to the above monitoring data, in 2016, the monitoring values of the monitoring 
factors except COD, total nitrogen and BOD5 in the section of Tuanhe Neixiang bridge can 
meet the class III standard limit requirements in the surface water environmental quality 
standard (GB3838-2002). In 2017, the monitoring values of the monitoring factors except COD 
and total nitrogen in the section of Tuanhe Neixiang bridge can meet the class III standard limit 
requirements in the surface water environmental quality standard (GB3838-2002). In 2018, the 
monitoring values of the monitoring factors except total nitrogen in the section of Tuanhe 
Neixiang bridge can meet the class III standard limit requirements in the surface water 
environmental quality standard (GB3838-2002). The water quality of bridge section in Neixiang 
is developing in a good direction. The monitoring factors of 1# and 2# monitoring sections can 
meet the requirements of class V standard of surface water environmental quality standard (GB 
3838-2002), and the surface water environmental quality in the area where the project is located 
is relatively good. 

 

71. Quality of groundwater. According to the geographical location and groundwater flow 
direction of the evaluation area, the upstream (Xiagou village, N) and the downstream (Chayao 
village, SW, Jiangyuan village, SW) of the groundwater flow direction of the factory area, 
underground water monitoring points are set at 1 each, with a total of 3 monitoring points.  The 
groundwater monitoring period is from December 16 to 17, 2018. The monitoring period lasts for 
two consecutive days, and samples are collected once a day to report a set of valid data. The 
monitoring results are shown in table v.3 below. The monitoring results show that the current 
monitoring values of monitoring factors in Xiagou village, Chayao village and Jiangyuan village 
all meet the class III standard requirements in the groundwater quality standard (GB/T 14848-
2017). 

 

Table V.3: Groundwater Quality of Muyuan Meat Food Co. Ltd. 
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Sectio
n Items pH 

Oxygen 
consum

ption 
NH3-N 

Total 
hardnes

s 

Total 
soluble 
solids 

Nitrate 
leonurin
e nitrite 

 

Total 
coliform

（
MPN/100

mL） 

Total 
number 

of 
colonie

s 

CFU/mL 

sulfate Chlorid
e 

Well 
dept
h（
m） 

Xiagou 
village 

Concentra
tion 

Range 

6.89-
6.95 1.4-1.5 0.404-

0.415 354-371 864-884 1.24-
1.31 

0.013-
0.015 ＜2 85-87 64-68 47-48 

60 

Average 
Value — 1.45 0.41 362.5 874 1.28 0.014 / 86 66 47.5 

Mean 
standard 

Index  
0.1-0.22 0.48 0.82 0.81 0.87 0.064 0.014 / 0.86 0.26 0.19 

exceed  

multiple 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 

Chaya
o 

village 

Concentra
tion 

Range 

7.25-
7.27 

Not 
detected 

0.407-
0.421 295-299 639-651 1.17-

1.19 
0.006-
0.009 ＜2 63-65 212-237 51-54 

30 

Average 
Value — / 0.414 297 645 1.18 0.008 / 64 224.5 52.5 

Mean 
standard 

Index  

0.17-
0.18 / 0.83 0.66 0.65 0.06 0.008 / 0.64 0.9 0.21 

exceed  

multiple 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 

Jiangy
uan 

village 

Concentra
tion 

Range 

6.93-
6.97 

Not 
detected 

0.345-
0.387 232-250 962-978 1.05-

1.07 
0.004-
0.006 ＜2 45-49 89-92 168-172 

40 

Average 
Value — / 0.366 241 970 1.06 0.005 / 47 90.5 170 

Mean 
standard 

Index 

0.06-
0.14 / 0.73 0.54 0.97 0.05 0.005 / 0.47 0.36 0.68 

exceed  

multiple 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 
up to 

standard 

GB/T14848-2017 
Ⅲ class standard 

limit 
6.5~8.5 ≤3.0 ≤0.50 ≤450 ≤1000 ≤20.0 ≤1.00 ≤3 ≤100 ≤250 ≤250 / 

Source: EIA for Muyuan Subproject, 2019. 

 

72. Air quality. The regular indexes refer to the environmental air quality data of Neixiang 
county in 2017. The average annual concentrations of PM2.5, PM10, SO2, NO2, CO and O3 
(maximum daily average of 8 hours) are 59.74g /m3, 105.72g /m3, 19.93g /m3, 32.43g /m3, 
0.67g /m3 and 91.09g /m3. The average daily concentration (O3 is 8h average) is 144.60g /m3, 
238.00g /m3, 50.88g /m3, 57.90g /m3, 1.652 g/m3, 142.00g /m3, and the statistical results are 
shown in table v.25. Nanyang Guangzheng Detection Technology Co., Ltd. was commissioned 
to monitor the quality status of NH3 and H2S in Wangying village and site from December 16 to 
22, 2018. The results are shown in Table V. 4. 

Table V.4: Air Quality of Neixiang County (Unit: mg/m3) 
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Pollutan
ts 

Annual evaluation 
index 

Concentration of the 
status quo (μg/m3) 

Standard values 
(μg/m3) 

Account for 
the rate(%) Compliance 

PM2.5 

Average annual 
mass concentration 59.74 35 170.69 up to standard 

percentile daily 
mean mass 

concentration 
144.60 75 192.80 up to standard 

PM10 

Average annual 
mass concentration 105.72 70 151.03 up to standard 

percentile daily 
mean mass 

concentration 
238.00 150 158.67 up to standard 

SO2 

Average annual 
mass concentration 19.93 60 33.22 up to standard 

percentile daily 
mean mass 

concentration 
50.88 150 33.92 up to standard 

NO2 

Average annual 
mass concentration 32.43 40 81.08 up to standard 

percentile daily 
mean mass 

concentration 
57.90 80 72.38 up to standard 

CO 

Average annual 
mass concentration 0.67 / / / 

percentile daily 
mean mass 

concentration 
1.652 4000 0.04 up to standard 

O3 

Average annual 
mass concentration 91.09 / / / 

Percentile 8h mean 
mean concentration 142.00 160 88.75 up to standard 

Source: EIA for Muyuan Subproject, 2019. 

 

Table V.5: Results of Environmental Air Quality Status Assessment (Unit: mg/m3) 

Locati
on Items 

Measuring 
range of 
values（
mg/m3） 

Evaluation 
standard（
mg/m3） 

Concentrati
on 

standard 
index 

exceed 
ratio（%

） 

Maximum 
superscalar 

multiple 

Budai
wangy

ing 

H2S Hourly 
average 

Not detected--
0.003 0.01 0.05-0.3 0 up to 

standard 

NH3 Hourly 
average 0.05-0.11 0.2 0.25-0.55 0 up to 

standard 

project 
areas 

H2S Hourly 
average 

Not detected -
0.003 0.01 0.05-0.3 0 up to 

standard 

NH3 Hourly 
average 0.05-0.11 0.2 0.25-0.55 0 up to 

standard 

Note: the undetected concentration value of H2S is calculated according to the detection limit of 1/2（
0.001mg/m3） 
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73. It can be seen from the above monitoring results that PM2.5, PM10 and NO2 exceed the 
standards, so Neixiang county is considered as a non-compliant area. The monitoring values of 
H2S and NH3 at each monitoring point in the evaluation area can all meet the reference limit of 
concentration in appendix d.1 of Technical guidelines for environmental impact assessment on 
atmospheric environment (HJ2.2-2018). PM2.5, PM10 and NO2 exceeding standard are related 
to heating in winter. With the implementation of the comprehensive treatment plan for boilers in 
Henan Province in 2019, the demolition and transformation of medium-sized coal-fired boilers, 
upgrading and transformation of gas and oil fired boilers have been basically completed, and 
the deep treatment of biomass boilers has been carried out. The environmental quality has been 
significantly improved. 

 

74. Acoustic environment. Acoustic environment monitoring points were set up at the four 
boundaries of the sub-project's proposed new factory, and acoustic environment quality status 
monitoring was conducted from December 16 to 17, 2018. Two periods of day and night were 
selected for continuous monitoring for two days. The monitoring results are shown in Table V.6. 

Table V.6: Noise Level of Muyuan Meat Food Co. Ltd. (Unit: db) 

No. Location 

On December 16 On December 17 

Daytime Night Time Daytime Night Time 

Monitori
ng 

values 

Standar
d values 

Monitorin
g values 

Standar
d values 

Monitori
ng 

values 

Standar
d values 

Monitori
ng 

values 

Standard 
values 

1# Boundary of 
east plant 53.4 60 43.0 50 53.8 60 43.4 50 

2# Boundary of 
south plant 55.1 70 44.6 55 55.6 70 45.5 55 

3# Boundary of 
west plant 54.2 70 43.8 55 54.7 70 44.5 55 

4# Boundary of 
north plant 51.3 60 42.2 50 51.6 60 42.9 50 

Source: EIA for Muyuan Subproject, 2019. 

 

75. The monitoring results show that the monitoring values of day and night noise at the east 
and north plant boundaries of the plant area where the project is located can meet the 
requirements of Class 2 of Acoustic Environment Quality Standard (GB3096-2008); The 
monitoring values of day and night noise at the south and west plant boundaries can meet the 
requirements of Class 4a Standard of Acoustic Environment Quality Standard (GB3096-2008). 
The west and south boundaries are less than 35m away from the boundary line of the main 
traffic line, and the adjacent area is Class II acoustic environment functional area. According to 
Technical Code for Classification of Acoustic Environment Functional Area (GB/T15190-2014), 
Class 4a standard shall be implemented. 

 

76. Soil.  “Technical Guidelines for Environmental Impact Assessment   Soil Environment” 
(HJ964-2018) was issued on September 13, 2018 and implemented on July 1, 2019. During the 
EIA period of the project, set up a soil monitoring point in the plant, the soil testing unit is 
Nanyang Guangzheng Detection Technology Co., Ltd., the monitoring time is December 16, 
2018, using Table 1 Screening value and control value of soil pollution risk of construction land 
according to the soil environment quality standards for construction land (GB3600-2018). The 
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specific monitoring results are summarized as follows: 

 

Table V.7: Status of soil environment of  Muyuan Meat Food Co. Ltd. 

No
. Items Monitoring value Screening values 

(category ii sites) 
Demonstratin
g compliance 

1 As 15.3mg/kg 60 mg/kg up to standard 

2 Cd  0.067 mg/kg 65 mg/kg up to standard 

3 Cr（6+） 1.13mg/kg 5.7 mg/kg up to standard 

4 Cu 31.5 mg/kg 18000 mg/kg up to standard 

5 Pb 28.4mg/kg 800 mg/kg up to standard 

6 Hg 0.086mg/kg 38 mg/kg up to standard 

7 Ni 21.7mg/kg 900 mg/kg up to standard 

8 carbon tetrachloride Not detected 2.8 mg/kg up to standard 

9 Trichloromethane Not detected 0.9 mg/kg up to standard 

10 methyl chloride Not detected 37 mg/kg up to standard 

11 1,1-dichloroethane；ethylidene 
chloride Not detected 9 mg/kg up to standard 

12 sym-Dichloroethane;1,2-
Dichloroethane Not detected 5 mg/kg up to standard 

13 Vinylidene chloride Not detected 66 mg/kg up to standard 

14 Cis -1,2- dichloroethylene Not detected 596 mg/kg up to standard 

15 Inverse -1, 2-dichloroethylene Not detected 54 mg/kg up to standard 

16 Methylene chloride Not detected 616 mg/kg up to standard 

17 1, 2-dichloropropane Not detected 5 mg/kg up to standard 

18 1,1,1, 2-tetrachloroethane Not detected 10 mg/kg up to standard 

19 1,1,2, 2-tetrachloroethane Not detected 6.8 mg/kg up to standard 

20 tetrachloroethylene Not detected 53 mg/kg up to standard 

21 1,1, 1-trichloroethane Not detected 840 mg/kg up to standard 

22 1,1, 2-trichloroethane Not detected 2.8 mg/kg up to standard 

23 trichloroethylene Not detected 2.8 mg/kg up to standard 

24 1,2, 3-trichloropropane Not detected 0.5 mg/kg up to standard 

25 Vinyl chloride Not detected 0.43 mg/kg up to standard 

26 benzene Not detected 4 mg/kg up to standard 

27 chlorobenzene Not detected 270 mg/kg up to standard 

28 1, 2 - dichlorobenzene Not detected 560 mg/kg up to standard 

29 1, 4 - dichlorobenzene Not detected 20 mg/kg up to standard 

30 Ethyl benzene Not detected 28 mg/kg up to standard 

31 styrene Not detected 1290 mg/kg up to standard 

32 toluene Not detected 1200 mg/kg up to standard 

javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;


32 
 

33 M-xylene + p-xylene Not detected 570 mg/kg up to standard 

34 o-xylene Not detected 640 mg/kg up to standard 

35 nitrobenzene Not detected 76 mg/kg up to standard 

36 aniline Not detected 260 mg/kg up to standard 

37 2 - chlorophenol Not detected 2256 mg/kg up to standard 

38 Benzo [a] anthracene Not detected 15 mg/kg up to standard 

39 Benzo [a] pyrene Not detected 1.5 mg/kg up to standard 

40 Benzo [b] fluoranthene Not detected 15 mg/kg up to standard 

41 Benzo [k] fluoranthene Not detected 151 mg/kg up to standard 

42 chrysene Not detected 1293 mg/kg up to standard 

43 Dibenzo [a, h] anthracene Not detected 1.5 mg/kg up to standard 

44 Indene and [1, 2, 3 - CD] pyrene Not detected 15 mg/kg up to standard 

45 naphthalene Not detected 70 mg/kg up to standard 

Source: EIA for Muyuan Subproject, 2019. 

 

77. Cultural heritage. According to the investigation by EIA Institute for the EIA preparation, 
no ruins, relics, or indications of cultural heritage were founded within the project area. Records 
of the Neixiang county Administration of Cultural Heritage were consulted during domestic EIA 
preparation, and no heritage sites were recorded at or adjacent to the subproject site. 

 

78. Project location. As can be seen from the map (Figure V.2), the sub-project enterprise 
Muyuan Meat Food Co., Ltd. is located in the industrial agglomeration area of Neixiang count. 
According to the spatial planning of the industrial agglomeration area of Neixiang county (2014-
2030) (FIG. V.3), the sub-project covers a category of industrial land. The closest straight-line 
distance is about 8.2km to the drinking water source protection area of Tuan River underground 
water well group in Neixiang county in the northwest of the factory, and about 6km to the 
drinking water source protection area of Liangquan underground water well group in Neixiang 
county in the west, which is not within the scope of the centralized drinking water source 
protection area in Neixiang county, as shown in Figure V. 5. The subproject is located in the 
industrial park. There is no other livestock farm, breeding farm or animal trade market within 
500m. There is no poultry farm, animal quarantine or harmless treatment center within 3km.  A 
food processing plant will be built near the site of the project in the park to form an industrial 
chain. 
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Figure V.2: Location of Muyuan Meat Food Co.Ltd. 

Source: domestic EIA, 2019 
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Figure V.3: Location of Muyuan Meat Food Co. Ltd. in Neixiang County Land Use Planning Map 

Source: domestic EIA, 2019 

 

 



35 
 

 

 

2. Sheqi Muyuan Livestock Co., Ltd. 

 

79. The sub-project of Sheqi Muyuan is going to build a new pig farm in Guizhang Village, 
Xinglong Town, Nanyang City (southwest of Henan Province, see Figure IV.1), which has an 
annual output of 100000 fattening pigs. The scale of construction is 100000 commercial pigs a 
year, of which 16100 are nursery pigs and 32375 finishing pigs. The project includes 36 nursery 
houses, 68 fattening houses, 1 sewage treatment station, comprehensive utilization system of 
biogas slurry, 4 organic fertilizer fermentation areas, etc. The project uses the elevated bed 
intensive breeding craft, the defecation way uses "the leak seam board the mechanical scraper" 
dry defecation craft. The project plans to build an area of 246 mu. The biogas slurry fertilization 
utilization agreement covers an area of 2,500 mu (east and northwest of Guizhang Village), with a 
total investment of 1,000,000 RMB and a staff of 53. The Neixiang is a continental monsoon 
climate with distinct seasons in the north subtropical zone. 

 

80. Topographic features. Neixiang is located on the “low hillock area” in the southeast of 
Funiu mountain. It is divided into three topographic areas: (i) mound land, ditches, and low hillock 
area of middle and southwest of Neixiang County, which account for 21.3% of the total land area 
of the county; (ii) alluvial plain area of southeast of Funiu mountain with anlevation of 145–
1,845m, where the topography is high in the north and low in the south; it accounts for 6.5% of 
the total land area of the county; and (iii) mountain area in the north, which accounts for 72.2% of 
the total land area of the county. Sheqi Muyuan Subproject plans to build a new pig farm in 
Guizhang village, Xinglong town, Sheqi county, Nanyang city (southwest Henan province, see 
figure IV.1). is in contact with the second subsidence area of Huaxia. The Sheqi uplift in the 
Nanxiang basin was formed during the Zhongyue movement, and was further strengthened 
during the Yanshan movement. The terrain slopes from northeast to southwest. The highest 
elevation is 711m and the lowest is 103m.The southeast for the mound, central, west, north for 
the plain, northeast for the shallow hills. The geological structure is controlled by the spiral 
structure in the southwest of Henan province. 

 

81. Water resources. Sheqi county is the Yangtze river basin Tangbai river system, the 
territory of the south has the tang river, the northwest has the zhao river, the north has the pan 
river, the sand river, the east and southeast has the tong river, the mud river, the ma river and 
other rivers 13. Xinglong town left by the tang river and suburban town, Qingtai town across the 
river, the main rivers and Yan river and its tributaries. The Tanghe River is one of the two 
tributaries of the Tangbai river system in the Yangtze river basin. It is the main river of Nanyang 
city and its source is Zhao river and pan river. The average annual discharge of the river is 
8.17m3/s, and the annual runoff is 257.83 million m3. Weir river is a seasonal river. Located on 
the Yan river tributary of Guizhang village, Xinglong town, Sheqi county, Guizhang reservoir is a 
small reservoir mainly used for flood control, irrigation and aquaculture. The control basin area 
above the dam site of the reservoir is 0.57km 2, the length of the main channel is 1.2km, and the 
average specific drop of the channel is 0.0125. The river closest to the project is a tributary of the 
weir river 230m to the north of the project and the Guizhang reservoir 783m to the southwest of 
the project. 

 

82. Surface water quality. Water runoff from the Farm 24 project area flow into a natural 
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channel and 
finally flow into Mo 
River which is 

4.32km from 
the site. Seven 

sections are 
proposed for 
monitoring 

the status of 
surface 

water. From April 25 
to 27, 2016, Sheqi 
county 

environmental monitoring station monitored the status quo of the regional surface water 
environment quality for three consecutive days. The results are shown in Table V.37. This data is 
the monitoring data at the time of EIA, which has not been constructed so far, so there is no big 
change in the current situation. 
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Figure V.4: Distribution points of surface water monitoring sections 

Source: domestic EIA, 2016 

 

Table V.8: The quality of surface water of Sheqi Muyuan Livestock Co., Ltd. 

Section 
Items Flow rate pH COD BOD5 NH3-N TP Suspended 

solids 
Fecal 

Coliform 

Standard / 6-9 20 4 1.0 0.2 / 10000 

4# 

Monitoring scope 

0.44-0.45 

6.5-6.63 19.4-
19.7 

3.78-
3.93 

0.131-
0.144 

0.14-
0.17 57-67 2.2*103 

Standard index 
range / 0.97-

0.99 
0.95-
0.98 

0.13-
0.14 

0.7-
0.85 / 0.22 

exceed multiple 0 0 0 0 0 / 0 

5# 

Monitoring scope 

0.49-0.50 

6.52-
6.55 

18.6-
19.5 

3.69-
3.93 

0.127-
0.152 

0.14-
0.15 44-52 2.8*103 

Standard index 
range / 0.93-

0.98 
0.92-
0.98 

0.13-
0.15 

0.7-
0.75 / 0.28 

exceed multiple 0 0 0 0 0 / 0 

6# 

Monitoring scope 

0.96-0.97 

6.51-
6.54 

18.7-
19.0 

3.57-
3.88 

0.197-
0.216 

0.13-
0.16 55-57 2.8*103 

Standard index 
range / 0.94-

0.95 
0.89-
0.97 0.2-0.22 0.65-

0.8 / 0.28 

exceed multiple 0 0 0 0 / / 0 

7# Monitoring scope 2.22-2.27 6.53- 18.0- 3.53- 0.322- 0.16- 20-21 2.2*103 
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6.55 18.5 3.58 0.352 0.17 

Standard index 
range / 0.9-

0.93 
0.88-
0.90 

0.32-
0.35 

0.8-
0.85 / 0.22 

exceed multiple 0 0 0 0 0 / 0 

Note: 1# Yan river tributary, 2# Yan river tributary, 3# Yan river tributary dry without water 

Note: sections 1, 2 and 3 are dry due to natural gully, so there is no data. 
Source: EIA for Muyuan Subproject, 2016 

 

 

 

 

83. As can be seen from the table above, except the tributaries of No.1 Yan River, No.2 Yan 
River and No.3 Yan River are dry and without water. The monitoring factors of the cross-section 
of water quality can meet the standard of GB3838-2002 of surface water quality standard. 

 

84. Groundwater quality. The evaluation objects in the evaluation area are mainly shallow 
groundwater. According to the pollution characteristics of the project, the trend of groundwater 
and the distribution of sensitive points around the project area, a total of 9 monitoring points were 
set up for groundwater monitoring in this evaluation. Zhengzhou Yuchi Detection Technology Co., 
Ltd. was entrusted to conduct monitoring from April 26 to 27, 2016.The monitoring results are 
shown in Table V.38 below. 

 

85. From the above monitoring results, it can be seen that all monitoring items at monitoring 
points are in conformity with class III standards in Groundwater quality standard (GB/T 14848-
93). 
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Table V.9: The quality of groundwater of Sheqi Muyuan Livestock Co., Ltd. 

 

Monitoring 
points 

project PH NH3-N Oxygen 
consumption total hardness Nitrate Soluble total 

solids 
Total 

coliform lead iron manganese arsenic 
Well 
depth 

standard 6.5-8.5 ≤0.2 ≤3.0 ≤450 ≤20 ≤1000 ≤3.0 per 
liter 

≤0.05 ≤0.3 ≤0.1 ≤0.05 

Guizhang 

Monitoring 
scope 7.71~7.74 0.09~0.10 1.04~1.08 435.8~448.3 11.4~11.5 751~780 not 

detected 
not 

detected 
not 

detected 
not detected not 

detected 

15 Standard 
index range / 0.45~0.50 0.35~0.36 0.97~0.996 0.57~0.58 0.75~0.78 / / / / / 

Compliance 
judgment Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Dayangzhuang 

Monitoring 
scope 7.67~7.71 0.10~0.11 0.81~0.85 379~392 17.5~16.2 516~527 not 

detected 
not 

detected 
not 

detected 
not detected not 

detected 

25 Standard 
index range / 0.45~0.55 0.27~0.28 0.84~0.87 0.81~0.88 0.52~0.53 / / / / / 

Compliance 
judgment Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Huizhuang 

Monitoring 
scope 7.41~7.48 0.09~0.10 1.27~1.36 439.4~446.2 13.8~14.9 769~784 not 

detected 
not 

detected 
not 

detected 
not detected not 

detected 

15 Standard 
index range / 0.45~0.50 0.42~0.45 0.98~0.99 0.69~0.75 0.77~0.78 / / / / / 

Compliance 
judgment Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Xiaohezhuang 

Monitoring 
scope 8.01~8.05 0.09 0.91~0.96 440.6~442.6 12.7~13.6 703~723 not 

detected 
not 

detected 
not 

detected 
not detected not 

detected 

20 Standard 
index range / 0.45 0.30~0.32 0.979~0.98 0.64~0.68 0.70~0.72 / / / / / 

Compliance 
judgment Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
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Dayanliu 

Monitoring 
scope 7.74~7.81 0.07~0.08 0.54~0.60 269.8~294.6 9.1~9.4 348~362 not 

detected 
not 

detected 
not 

detected not detected 
not 

detected 

55 Standard 
index range / 0.35~0.40 0.18~0.20 0.60~0.65 0.46~0.47 0.35~0.36 / / / / / 

Compliance 
judgment Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Upstream of 
Beixiaonadi 

Monitoring 
scope 7.82~7.90 0.10 0.64~0.67 279.8~291.9 2.2~2.4 397~406 not 

detected 
not 

detected 
not 

detected not detected 
not 

detected 

75 Standard 
index range / 0.50 0.21~0.22 0.62~0.65 0.11~0.12 0.40~0.41 / / / / / 

Compliance 
judgment Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Downstream of 
Beixiaonadi 

Monitoring 
scope 7.99~8.06 0.11~0.13 1.09~1.13 211.3~227.4 4.7~4.9 340~351 not 

detected 
not 

detected 
not 

detected not detected 
not 

detected 

20 Standard 
index range / 0.55~0.65 0.36~0.37 0.47~0.51 0.24~0.25 0.34~0.35 / / / / / 

Compliance 
judgment Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Upstream of 
Xixiaonadi 

Monitoring 
scope 7.75~7.77 0.09~0.10 0.88~0.92 225.4~231.8 4.8~5.1 355~364 not 

detected 
not 

detected 
not 

detected not detected 
not 

detected 

15 Standard 
index range / 0.45~0.50 0.29~0.31 0.50~0.52 0.24~0.26 0.355~0.36 / / / / / 

Compliance 
judgment Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Downstream of 
Xixiaonadi 

Monitoring 
scope 7.97~8.05 0.77~0.08 1.44~1.49 165.8~176.5 4.9~5.2 241~259 not 

detected 
not 

detected 
not 

detected not detected 
not 

detected 

25 Standard 
index range / 0.35~0.40 0.45~0.50 0.37~0.39 0.25~0.26 0.24~0.26 / / / / / 

Compliance 
judgment Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
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Source: EIA for Muyuan Subproject, 2016 
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86. Air quality. According to the local meteorological conditions, evaluation levels and 
regional environmental characteristics, a total of 6 monitoring points were set up. The monitoring 
factors of current quantity are H2S, NH3, SO2, NO2, TSP and PM10.From April 25 to May 1, 
2016, the environmental monitoring station of she qi county was entrusted to monitor the status 
quo of regional air quality (SO2, NO2, TSP and PM10), and Zhengzhou Yuchi Detection 
Technology Co., Ltd. was entrusted to monitor the status quo of regional air quality (H2S and 
NH3) from April 25 to May 1, 2016.The monitoring results are shown in Table V.10. 

 

Table V.10: Air quality of Sheqi Muyuan Livestock Co., Ltd.  

Location Item 
Measuring 
range of 
values(μm/m3) 

Evaluation 
standard 
(mg/m3) 

Over- 
standard 
rate (%) 

Demonstratin
g compliance 

Standar
d index 
range 

Maximum 
mass 

concentrati
on ratio (%) 

Guizhan
g Village 

H2S value at a 
time Not detected 0.01 0 Up to 

standard / / 

NH3 value at a 
time 6-38 0.2 0 Up to 

standard 
0.03-
0.19 19% 

SO2 hours value 12-38 0.5 0 Up to 
standard 

0.024-
0.076 7.6% 

SO2 day 
average 22-31 0.15 0 Up to 

standard 
0.147-
0.207 20.7% 

NO2 hours value 20-48 0.20 0 Up to 
standard 

0.10-
0.24 24% 

NO2 day 
average 35-42 0.08 0 Up to 

standard 
0.44-
0.525 52.5% 

TSP day 
average 197-215 0.3 0 Up to 

standard 
0.66-
0.717 71.7% 

PM10 day 
average 102-130 0.15 0 Up to 

standard 
0.68-
0.867 86.7% 

Dayanliu 

H2S value at a 
time  0.01 0 Up to 

standard / / 

NH3 value at a 
time 8-48 0.2 0 Up to 

standard 
0.04-
0.24 24% 

SO2 hours value 11-35 0.5 0 Up to 
standard 

0.022-
0.07 7% 

SO2 day 
average 21-28 0.15 0 Up to 

standard 
0.14-
0.187 18.7% 

NO2 hours value 23-57 0.2 0 Up to 
standard 

0.115-
0.285 28.5% 

NO2 day 
average 37-46 0.08 0 Up to 

standard 
0.46-
0.575 57.5% 

TSP day 
average 213-231 0.3 0 Up to 

standard 
0.71-
0.77 77% 

PM10 day 
average 109-132 0.15 0 Up to 

standard 
0.73-
0.88 88% 

Xiaohezh
uang 

H2S value at a 
time Not detected 0.01 0 Up to 

standard / 10% 
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Location Item 
Measuring 
range of 
values(μm/m3) 

Evaluation 
standard 
(mg/m3) 

Over- 
standard 
rate (%) 

Demonstratin
g compliance 

Standar
d index 
range 

Maximum 
mass 

concentrati
on ratio (%) 

NH3 value at a 
time 14-38 0.2 0 Up to 

standard 
0.07-
0.19 19% 

SO2 hours value 14-37 0.5 0 Up to 
standard 

0.028-
0.074 7.4% 

SO2 day 
average 21-35 0.15 0 Up to 

standard 
0.14-
0.233 23.3% 

NO2 hours value 14-20 0.2 0 Up to 
standard 0.07-0.1 10% 

NO2 day 
average 38-50 0.08 0 Up to 

standard 
0.475-
0.625 62.5% 

TSP day 
average 210-223 0.3 0 Up to 

standard 
0.7-

0.743 74.3% 

PM10 day 
average 105-125 0.15 0 Up to 

standard 
0.7-

0.833 83.3% 

Huizhua
ng 

H2S value at a 
time Not detected 0.01 0 Up to 

standard / / 

NH3 value at a 
time 14-37 0.2 0 Up to 

standard 
0.07-
0.185 18.5% 

SO2 hours value 17-41 0.5 0 Up to 
standard 

0.034-
0.082 8.2% 

SO2 day 
average 22-35 0.15 0 Up to 

standard 
0.147-
0.233 23.3% 

NO2 hours value 22-50 0.2 0 Up to 
standard 

0.11-
0.25 25% 

NO2 day 
average 31-41 0.08 0 Up to 

standard 
0.39-
0.513 51.3% 

TSP day 
average 215-227 0.3 0 Up to 

standard 
0.72-
0.757 75.7% 

PM10 day 
average 115-127 0.15 0 Up to 

standard 
0.767-
0.847 84.7% 

Dayangz
huang 

H2S value at a 
time Not detected 0.01 0 Up to 

standard / / 

NH3 value at a 
time 9-38 0.2 0 Up to 

standard 
0.045-
0.19 19% 

SO2 hours value 16-39 0.5 0 Up to 
standard 

0.032-
0.078 7.8% 

SO2 day 
average 27-35 0.15 0 Up to 

standard 
0.18-
0.233 23.3% 

NO2 hours value 23-48 0.2 0 Up to 
standard 

0.12-
0.24 24% 

NO2 day 
average 47-56 0.08 0 Up to 

standard 
0.59-
0.70 70% 

TSP day 
average 228-244 0.3 0 Up to 

standard 
0.76-
0.813 81.3% 

PM10 day 
average 115-137 0.15 0 Up to 

standard 
0.77-
0.913 91.3% 
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Location Item 
Measuring 
range of 
values(μm/m3) 

Evaluation 
standard 
(mg/m3) 

Over- 
standard 
rate (%) 

Demonstratin
g compliance 

Standar
d index 
range 

Maximum 
mass 

concentrati
on ratio (%) 

Houmenl
i 

H2S value at a 
time Not detected 0.01 0 Up to 

standard / / 

NH3 value at a 
time 11-48 0.2 0 Up to 

standard 
0.055-
0.24 24% 

SO2 hours value 15-38 0.5 0 Up to 
standard 

0.03-
0.076 7.6% 

SO2 day 
average 22-31 0.15 0 Up to 

standard 
0.147-
0.207 20.7% 

NO2 hours value 19-66 0.2 0 Up to 
standard 

0.095-
0.33 33% 

NO2 day 
average 38-44 0.08 0 Up to 

standard 
0.475-
0.55 55% 

TSP day 
average 209-225 0.3 0 Up to 

standard 
0.697-
0.75 75% 

PM10 day 
average 117-136 0.15 0 Up to 

standard 
0.78-
0.907 90.7% 

 

87. According to the above data, the hourly average concentration of SO2, NO2 and the 24-
hour average concentration value of each monitoring point in the evaluation area, PM10 and 
tsp24-hour average concentration value can all meet the secondary standards in table 1 and table 
2 of Environmental Air Quality Standards (GB3095-2012).The average hourly concentrations of 
NH3 and H2S at each monitoring point are in line with the maximum allowable concentration limits 
for hazardous substances in the atmosphere of residential areas in Industrial Enterprise Design 
Hygiene Standards (TJ36-79).Evaluate the ambient air quality in the region. 

 

88. Acoustic environment. Sheqi county environmental monitoring station conducted 
monitoring from April 25 to 26, 2016, once a day and once a night at each monitoring station. The 
monitoring results are shown in Table V.11. The day and night noise monitoring values of the field 
boundary around the site can meet the requirements of category 2 of Acoustic Environment 
Quality Standard (GB3096-2008). 

 

 

 

 

Table V.11: Noise Level of Sheqi Muyuan Subproject, Unit: db(A)  

Location  Daytime Night time 
Boundary of east plant 53.4-54.5 40.8-41.5 

Boundary of south plant 51.9-52.0 43.4-45.1 

Boundary of west plant 54.5-55.8 43.1-44.1 

Boundary of north plant 54.0-56.7 42.9-43.7 
Grade IIa 60.0 50.0 
db(A) = decibel A, EIA = environmental impact assessment. a 

Environmental Quality Standard for Noise (GB3096-2008).  
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Source: EIA for Sheqi Muyuan Subproject, 2016. 

 

89. Cultural heritage. According to the investigation by EIA Institute for the EIA preparation, 
no ruins, relics, or indications of cultural heritage were founded within the project area. Records of 
the Neixiang County Administration of Cultural Heritage were consulted during domestic EIA 
preparation, and no heritage sites were recorded at or adjacent to the subproject site. 

 

90. Project location. It can be seen from the sub-project map (Figure V.5) below that the 
surroundings of the proposed pig farm in Sheqi Muyuan are all agricultural land, with no natural 
settlements, which is also consistent with the EIA report and on-site investigation results. 
According to the figure, we can know the local land use plan, and the distance between the small 
villages in this area and the site of the sub-project meets the protection distance and complies with 
Technical Code for Pollution Prevention and Control of Livestock and Poultry Industry (HJ/T81-
2001). The nearest is Dayanliu village at 506 meters, followed by Siizhang village at 509 meters. 
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Figure V.5: Site surrounding environment sensitive target map 

 

 

 

 

 

 

3. Zhoukou Yongxin Feed Co., Ltd. 

 

91. Zhoukou Yongxin Feed Co., Ltd. plans to build a breeding project of Yongxin ecological 
recycling industrial park in Xiwangzhuang village, Lianchi town, Shenqiu county, with an annual 
stock of 3,000 sows and 100 boars, and an annual stock of about 60,000 sows for conservation 
and elimination. The construction contents include fattening house, nursery house and reserve 
fattening house. Supporting wastewater biogas treatment project; Facilities for the collection, 
purification and utilization of methane; Facilities for comprehensive utilization of biogas slurry; 
Solid waste disposal facilities and other auxiliary production facilities. With a total investment of 
53,084,500 Yuan, the waste water of the project will be returned to the farmland after biogas 
treatment. This project is located in Lianchi town, Shenqiu county. Lianchi town is located about 6 
kilometers south of Shenqiu county, and Huailiu road runs through the town. North from the G36 
(Ningluo expressway) Shenqiu entrance about 12 km, from the Luohefu railway shenqiu station 
about 7 km, Xixiang city, superior geographical location, convenient transportation. 

   

92. Topography features. Shenqiu county is located in the southern margin of the Yellow 
River impingement fan on the Huanghuai plain. The county is high in the northwest and low in the 
southeast, with an elevation of 42~52m and a relative height of about 1m. It is also relatively high 
in the north, slightly higher in the south, and slightly lower in the middle to the south. The county is 
a shallow flat-trough marsh with a southeast opening, so Laculacine sediments are widely 
distributed in the county. The area where the project is located is flat and currently farmland. 

 

93. Water resources. Shenqiu county is rich in surface water resources. The main rivers are 
Yinghe, Caihe, quanhe and Fenhe, all of which belong to the Huaihe river system. Yinghe is the 
largest tributary of Huai river, with a maximum flow rate of 3450m3/s. The river closest to the 
project is Guhe river about 1.3km to the southwest of the project, and Yinghe river is 5.13km to the 
north of the subproject. 

 

94. Surface water quality. Relevant monitoring data of Guhe river are quoted, and the 
monitoring period is from April 18 to April 20, 2017. The monitoring section is shown in Figure V.6. 
The monitoring continued for 3 days, and the results were shown in Table V.12. 
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Figure 
V.6: 

Distribution points of surface water monitoring sections 
Source: EIA for Zhoukou Yongxin Subproject, 2016. 
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Table V.12: Surface water quality of Zhoukou Yongxin Feed Co., Ltd. 

No. Locatio
n Item Flow 

Rate m3/s pH COD BOD5 NH3-N TP Fecal 
coliform(a/L) 

1-1 
Plot left 
valley 
river 

upstrea
m 500m 

Measuring range 
of values 6.39~6.46 7.79~7.

82 
25.6~25.

8 
6.98~7.9

1 8.79~8.82 2.57~2.60 1290~1300 

Standard index 
range / 0.395~

0.41 
1.28~1.2

9 
1.74~1.9

8 8.79~8.82 2.57~2.60 0.12~0.13 

Over-standard 
rate(%) / 0 100 100 100 100 0 

2-2 
Plot left 
valley 
river 

downstr
eam 

500m 

Measuring range 
of values 5.80~6.01 8.04~8.

08 
25.9~26.

4 
7.02~7.9

4 6.93~6.98 2.39~2.45 790~800 

Standard index 
range / 0.52~0.

54 
1.29~1.3

2 
1.76~1.9

9 6.93~6.98 2.39~2.45 0.079~0.080 

Over-standard 
rate(%) / 0 100 100 100 100 0 

3-3 
Plot left 
valley 
river 

downstr
eam 

2000m 

Measuring range 
of values 5.80~6.01 8.03~8.

07 
26.9~27.

3 
7.04~8.0

3 7.61~7.66 2.42~2.48 100~105 

Standard index 
range  0.52~0.

54 
1.35~1.3

7 
1.76~2.0

1 7.61~7.66 2.42~2.48 0.010~0.011 

Over-standard 
rate(%)  0 100 100 100 100 0 

4-4 
Block 
south 
valley 
river 

tributary 
section 

Measuring range 
of values 6.04~6.12 7.73~7.

76 
25.7~25.

9 
6.96~7.9

0 9.60~9.68 0.964~0.9
72 300~310 

Standard index 
range  0.37~0.

38 
1.29~1.3

0 
1.74~1.9

8 9.60~9.68 0.964~0.9
72 0.03~0.03 

Over-standard 
rate(%)  0 100 100 100 0 0 

Note: sections 1, 2 and 3 are dry due to natural gully, so there is no data. 
Source: EIA for Zhoukou Yongxin, 2016 

 

95. It can be seen from the table above that COD, BOD5, ammonia nitrogen, total phosphorus 
and fecal coliform bacteria all exceed Environmental Quality Standard for Surface Water 
(GB3838-2002) Class III standards, the upper reaches of Guhe river passes through the village. 
The entry of domestic sewage and domestic waste is the main reason for Guhe river to exceed 
the water quality standard. With the deepening of the prevention and control of water pollution, 
Guhe river has been carried out, Rural wastewater, solid waste treatment and disposal measures 
gradually improved, people's awareness of environmental protection, into the river pollution 
sources will gradually reduce, Guhe water quality will gradually improve. 

 

96. Groundwater quality. The groundwater in the evaluation area is mainly shallow and flows 
from northwest to southeast. Three monitoring points were set up for the current monitoring of 
groundwater quality, which were located in Fangzhuang（NW580m）, Zhuwan（SW914m）and 
Hanzhuang（ SE502m） , respectively. The monitoring factors included well depth, pH, total 
hardness, total dissolved solids, permanganate index, ammonia nitrogen and total coliform. 
Luoyang Jiaqing detection technology co., ltd. was entrusted to conduct continuous monitoring for 
3 days from April 18 to 20, 2017, and take samples once a day. The monitoring results are shown 



49 
 

in Table V.13 below. 

 

 

Table V.13: Ground Water Quality of Zhoukou Yongxin Feed Co., Ltd. 
    Location 

Items 

 

Monitoring 
factors 

Fangzhuang(Well depth 12m)  Zhuwan (Well depth 20m) Hanzhuang (Well depth 15m) 

Measuring 
range of 

values(mg/L) 
Standard 

index range 
Measuring 

range of 
values 

Standard index 
range 

Measuring 
range of 
values 

Standard 
index range 

pH 7.27~7.34 0.14~0.17 7.68~7.73 0.34~0.37 7.02~7.11 0.01~0.05 

NH3-N 0.117~0.147 0.59~0.74 0.054~0.075 0.27~0.375 0.0~0.02 0~0.10 

Total hardness 794~798 1.76~1.77 294~297 0.65~0.66 793~796 1.76~1.77 

Permanganate 
index 0.49~0.57 0.16~0.19 0.47~0.56 0.16~0.19 0.48~0.58 0.05~0.19 

Total soluble 
solids 812~836 0.812~0.836 537~543 0.537~0.543 821~835 0.821~0.835 

Total coliform Not detected / Not detected / Not detected / 

Pb Not detected / Not detected / Not detected / 

cadmium Not detected / Not detected / Not detected / 

arsenic Not detected / Not detected / Not detected / 

Total number of 
bacteria 45~48 0.48~0.48 34~39 0.34~0.39 41~45 0.41~0.45 

Nitrite 
(calculated as 

N) 
Not detected / Not detected / Not detected / 

Nitrite 
(calculated as 

N) 
Not detected / Not detected / Not detected / 

Volatile phenol 
class Not detected / Not detected / Not detected / 

cyanide Not detected / Not detected / Not detected / 

Hg Not detected / Not detected / Not detected / 

Cr(6+) Not detected / Not detected / Not detected / 

fluoride 0.34~0.38 0.34~0.38 0.33~0.37 0.33~0.37 0.31~0.34 0.33~0.37 

Fe Not detected / Not detected / Not detected / 

Mn Not detected / Not detected / Not detected / 

sulfate 16.9~17.6 0.068~0.070 17.4~17.7 0.07~0.071 15.1~16.1 0.060~0.064 

chloride 22.4~23.4 0.090~0.094 22.4~23.4 0.090~0.094 20.8~21.8 0.083~0.087 

Source: EIA for Zhoukou Yongxin, 2016 

Where boldface + italics represent data exceeding standard. 

 

97. From the above monitoring results, it can be seen that the monitoring factors at each 
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monitoring point in the project area, except the total hardness, can meet the Class III Standard of 
Groundwater Quality Standard (GB/T14848-2017), and the total coliform, lead, cadmium, arsenic, 
nitrate, nitrite, volatile phenols, cyanide, mercury, chromium, iron and manganese have not been 
detected. The total hardness of groundwater in Fangzhuang and Hanzhuang is relatively high, 
exceeding Class III standard of Groundwater Quality Standard (GB/T14848-93), and the maximum 
exceeding multiple of total hardness of groundwater in Fangzhuang and Hanzhuang is 0.77. The 
total hardness exceeding the standard is generally due to geological reasons, has nothing to do 
with human activities, and has little impact on the project. 

 

98. Air quality. According to the local meteorological conditions, evaluation levels and 
regional environmental characteristics, a total of three monitoring points of ambient air status were 
set up. The monitoring factors of quantity status are SO2, NO2, TSP, PM10, H2S and 
NH3.Luoyang Jiaqing detection technology co., ltd. was entrusted to conduct continuous 
monitoring for 7 days from April 18 to 24, 2017.The monitoring results are shown in Table V.14. 

 

Table V.14: Air Quality of Zhoukou Yongxin Subproject (Unit: mg/m3) 

Sensiti
ve 

place 

 

Items 

SO2 NO2 TSP PM10 H2S NH3 

24-hour 
average 

1-hour 
average 

24-hour 
average 

1-hour 
average 

24-hour 
average 

24-hour 
average 

A 
value 

A 
value 

Qianshi
ying 
village 

NE 

1150m 

Measuring range 
of values(mg/m3) 

0.016~0.
026 

0.011~ 

0.031 
0.020~0.

031 
0.015~0.

034 
0.123~ 

0.173 
0.078~0.

121 

Not 
detecte

d 

0.024~ 

0.043 

Single-factor 
exponential 

range 
0.107~0.

173 
0.022~0.

062 
0.250~0.

388 
0.075~0.

170 
0.107~0.

173 
0.520~0.

807 —— 0.120~
0.215 

Standard values 0.150 0.500 0.080 0.200 0.300 0.150 0.010 0.200 

Hanzhu
ang 

S 

502m 

Measuring range 
of values(mg/m3) 

0.021~0.
033 

0.017~0.
032 

0.026~0.
037 

0.017~0.
041 

0.142~0.
181 

0.089~0.
139 

Not 
detecte

d 

0.039~
0.064 

Single-factor 
exponential 

range 
0.140~0.

220 
0.034~0.

064 
0.325~0.

463 
0.085~0.

205 
0.473~0.

603 
0.520~0.

807 —— 0.195~
0.320 

Zhuwa
n 

SW 

880m 

Measuring range 
of values(mg/m3) 

0.019~0.
027 

0.011~0.
031 

0.023~0.
033 

0.017~0.
036 

0.124~0.
170 

0.081~0.
127 

Not 
detecte

d 

0.025~ 

0.052 

Single-factor 
exponential 

range 
0.127~0.

180 
0.022~0.

062 
0.288~0.

413 
0.0085~

0.180 
0.413~0.

567 
0.540~0.

847 —— 0.125~
0.260 

Standard values 0.15 0.500 0.080 0.200 0.300 0.150 0.010 0.200 

Source: EIA for Zhoukou Yongxin Subproject, 2018. 

 

99. From the above data, it can be seen that the monitoring concentrations of SO2, NO2, TSP 
and PM10 at each monitoring point in the evaluation region can meet the requirements of category 
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ii of Environmental Air Quality Standard (GB3095-2012). The primary concentration of 
characteristic factors NH3 and H2S at each monitoring point can meet the maximum allowable 
concentration of hazardous substances in the atmosphere of residential areas in Design and 
Hygiene Standards for Industrial Enterprises (TJ36-79). 

 

100. Acoustic environment. Luoyang Jiaqingchi Detection Technology Co., Ltd. conducted 
continuous monitoring for 2 days from April 18 to 19, 2017, and monitored every monitoring point 
once a day and once at night. The monitoring results are shown in Table V. 15. The monitoring 
values of day and night noise at field boundaries around the site can meet the requirements of 
category 2 of Acoustic environment quality standard (GB3096-2008). 

  

Table V.15: Noise Level of Zhoukou Yongxin Subproject, Unit: db(A)  

Location Measurement Value (Day/Night)  Night time Standard limit (day/night) 
2107.04.18 2017.04.19 

Boundary of east plant 45.6/41.1 47.3/40.9 

60/50 Boundary of south plant 43.2/42.5 44.6/42.3 

Boundary of west plant 44.7/40.3 45.1/41.1 

Boundary of north plant 46.1/41.8 47.2/42.0 
Source: EIA for Zhoukou Yongxin Subproject, 2016. 

  

101. Soil. Two monitoring points were set up for the monitoring of soil environmental quality, 
which were located in the project area and the farmland of biogas slurry absorption area, and the 
monitoring factors were pH, cadmium, mercury, arsenic, copper, lead, chromium, zinc and nickel. 
Luoyang Jiaqing Detection Technology Co., Ltd. conducted monitoring on April 19, 2017. The 
monitoring was conducted for one day, and samples were taken once a day. The monitoring 
results are shown in Table V.16. Cadmium, mercury, arsenic, copper, lead, chromium, zinc and 
nickel at the monitoring points of soil environmental quality in the project area can all meet the 
secondary standard requirements in Soil Environmental Quality Standard (GB15618-1995). 

 

 

 

 

Table V.16: Yongxin site selection and biogas slurry absorption area soil quality monitoring results 
 

Location Item pH cadmium Hg arsenic Cu Pb Cr Zn Ni 

Field area (underground 
15cm) 

Monitoring 
value 7.33 0.20 0.151 1.95 12.7 30.6 44.2 36.7 22 

Standard 
index 0.76 0.67 0.302 0.065 0.127 0.102 0.221 0.147 0.44 

Field area (underground 
45cm) 

Monitoring 
value 7.42 0.18 0.148 1.83 11.9 32.4 43.7 38.2 20.1 

Standard 
index 0.76 0.60 0.296 0.061 0.119 0.108 0.219 0.153 0.402 
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Location Item pH cadmium Hg arsenic Cu Pb Cr Zn Ni 

Biogas digester 
farmland(underground 

15cm) 

Monitoring 
value 7.45 0.23 0.143 1.68 13.1 27.6 41 35.2 18 

Standard 
index 0.64 0.77 0.286 0.056 0.131 0.092 0.205 0.141 0.45 

Biogas digester farmland   
(underground 45cm)                                                                                                                                                                       

Monitoring 
value 7.45 0.22 0.145 1.92 12.5 31.5 43.2 36.3 21.0 

Standard 
index 7.32 0.73 0.29 0.064 0.125 0.105 0.216 0.145 0.42 

 

102. Cultural heritage. According to the investigation by EIA Institute for the EIA preparation, 
no ruins, relics, or indications of cultural heritage were founded within the project area. Records of 
the Neixiang County Administration of Cultural Heritage were consulted during domestic EIA 
preparation, and no heritage sites were recorded at or adjacent to the subproject site. 

 

103. Project location. As can be seen from the sub-project map (Figure V.7) below, the 
proposed site is surrounded by agricultural land with no natural settlements, which is also 
consistent with the EIA report and on-site investigation results. According to the figure, we can 
know the local land use plan, and the distance between the small villages in this area and the site 
of the sub-project meets the protection distance and complies with Technical Code for Pollution 
Prevention and Control of Livestock and Poultry Industry (HJ/T81-2001). Hanzhuang village is the 
closest at 502 meters, followed by Dazhou village at 505 meters. 

 

 

 

 

 

 

Figure V.7: Site surrounding environment sensitive target map  
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C. Climate Change 

104. Climate change and human activities have caused significant change in the water 
resources of the central PRC as well as increased drought and floods. Annual stream flow in the 
middle reaches of the Yellow River (i.e., Henan) has decreased by 9.2% per decade from 1951 to 
present, and most river basin flows in the central PRC have decreased.33 Intensive water 
extraction occurs in Henan Province, and water conservation is not well or widely implemented. 
The utilization rate of surface water in Henan is more than 30%. Shallow groundwater accounts for 
over 60% of water resources utilized, far higher than the national average.34 Under the IPCC’s 
A1B scenario,35 the temperature of the central PRC will increase 0.38oC per decade from 2011 to 
2100; regional precipitation will increase 12.6 mm per decade; precipitation intensity will increase 
47 mm per decade; and extreme precipitation contribution rate will increase 0.3% per decade. 

 

105. Increases in precipitation will provide additional water resources for the subregion, but 
gains will be offset by increases in temperature and water demand. This will place higher stress on 
the groundwater aquifers being used by the PPEs, as well as the suppliers of feed crops. Higher 
temperatures may also contribute to altered livestock growth rates, heat stress, and/or increased 
incidence of disease and mortality. Mechanisms for increased water use efficiency, hygiene, and 
increased shading (tree planting) are incorporated in project design. 
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VI. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION 
MEASURES 

106. This section identifies and assesses the potential for adverse environmental and social 
impacts that may occur during project construction and/or operation, and the mitigation 
measures that should be implemented in the phases of detailed design and pre-construction, 
construction, and operation. The duration of impacts assessed in this EIA covers the 
construction and operation of the project. Muyuan subproject has been completed. During 
construction period, according to the requirements of the environmental management plan, 
muyuan has taken corresponding environmental protection measures and carried out 
environmental monitoring. The results show that the construction activities have little adverse 
impact on the surrounding environment, so no public complaints have been received. During the 
construction period, environmental monitoring has been carried out according to the 
requirements of the environmental management plan, and the results show that the 
corresponding environmental standards can be met. Construction of other subproject is 
expected to start in 2019. The new subprojects will also implement the environmental 
management plan in accordance with the requirements of the environmental management plan. 

A. Environmental Benefits  

107. Environmentally sustainable livestock production. Measures for efficiency of water 
and energy use, as well as product testing and monitoring to improve food safety and quality, 
are part of project design for the PPEs. The existing subproject enterprise Muyuan has been put 
into operation for one year, and the sustainable development data has been collected according 
to the output 2 of the environmental management plan. The results show that the average 
annual water consumption of single pig is lower than that in 2013, from 1.4t/head/year in 2013 
to 1.28t/head/year in 2018, showing a good sustainable development trend. The newly added 
subprojects will also collect and report relevant data after putting into operation according to 
output 2 of the environmental management plan. 

 

108. Resource use and reuse. The design of the subprojects incorporates features to avoid 
or reduce environmental impacts and enhance sustainability. This is largely due to the progress 
the PRC’s intensive livestock industry has already made towards an efficient business model 
where resource inputs are minimized and reuse of waste maximized. Design features outlined in 
Chapter 3 (Project Description) include adoption of water use efficiencies, dry manure handling 
(reducing water use by avoiding washing out of wastes), biogas generation and use to replace 
power and fuel, and conversion of manure and solid residues to fertilizer. The 10000 sows and 
50000 fattening pig farms that Muyuan has put into operation have built water-saving facilities 
such as dry manure removal, biogas digester and organic fertilizer production. The EIA and 
feasibility study of new subprojects also include the above contents, which will be further 
detailed in the design. 

B. Socioeconomic Benefits 

109. Muyuan Meat Food Co., Ltd. The subproject company Muyuan Meat Food Co., Ltd. will 
directly arrange 700 employees, and drive the development of related auxiliary industries, such 
as scale breeding, feed processing, cooked meat food processing and new product research 
and development, packaging materials, cold chain logistics, service industry, etc. 

 

110. Sheqi Muyuan. The subproject construction can directly arrange 53 employees, provide 
pig breeding and corresponding technical services to nearby farms, form a breeding industry 
cooperative, and promote the development of rural breeding. Indirectly drive the cultivation 



55 
 

enthusiasm of more than 3000 farmers in the region, and drive the cultivation enthusiasm of 
more than 2000 surrounding farmers. 

 

111. Zhoukou Yongxin. Through the construction of duck breeding farm, the project can 
mobilize about 300 farmers to directly settle in the factory to manage all chicken houses, which 
will directly improve the living and income level of farmers. It is estimated that the average 
annual net income of farmers is about 50000-70000 yuan. Meanwhile, the construction of 
incubation farm and processing plant will provide jobs for local farmers to a certain extent. 

C. Detailed Design and Pre-Construction Phase: Measures to be Undertaken 

 

112. The following measures will be implemented in the pre-construction phase to ensure the 
project’s environmental management readiness: 

(i) Institutional strengthening. Include the (a) appointment of a qualified 
environment officer within the provincial PMO for implementation; and (b) hiring of the 
LIECs within loan administration consultant services by the PMO; 

(ii) Updating the environmental management plan. The mitigation measures 
defined in the project EMP (Attachment A) will be updated based on final technical 
design. This will be the responsibility of the PMO, using a local design institute; 

(iii) Contract documents. All tender documents will include the EMP obligations, 
including the environmental monitoring program. This will be the responsibility of the 
local design institute, with support of the PMO and the LIEC; 

(iv) Environmental protection training. The LIEC, in conjunction with the PMO’s 
environment officer and collaboration with local EPBs, will provide training on 
implementation and supervision of environmental mitigation measures to the PPEs and 
their contractors. This will be organized the PMO; and 

(v) The PPEs will establish and commence the environmental sustainability 
monitoring as cited in the EMP to (a) establish baseline values of the sustainability 
indicators, and (b) monitor the sustainability performance of the enterprise during 
operation. 

D. Impacts and Mitigation Measures 

113. The locations of the livestock raising components of the Sheqi Muyuan and Yongxin 
subprojects are in compliance with the national technical standard of preventing pollution for 
livestock and poultry breeding) which requires a 500-m separation between intensive livestock 
enterprises and residential areas. This will ensure that sensitive receivers are sufficiently distant 
from the developments not to be impacted by construction noise and dust, and by operational 
noise. Muyuan Meat Food Co., Ltd. subproject is located in industrial land use zones. 

 

114. However, site-related construction impacts relating to the use or pollution of water 
resources, haulage and stockpiling of construction materials’ impacts to the biological 
environment, impacts to physical cultural resources, and socioeconomic impacts are assessed 
below. During operation, there is a potential for negative environmental impacts associated with 
(i) the exploitation of water resources; (ii) the provision of adequate treatment for wastewater 
discharge and/or use; (iii) solid waste; and (iv) odor and safety of air emissions. For 
groundwater use, water balance assessments would ideally be conducted for each PPE, in 
which anticipated rates of extraction are compared against recharge rates and volumes for each 
aquifer, as well as cumulatively for each county, the province, and the PRC. However, although 
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water exploitation rates for each PPE subproject are available and described below, the size, 
recharge rates, and existing levels of exploitation of the groundwater aquifers from which they 
will draw their water are not available. For this project, groundwater status will be measured, 
including rate of recharge, to indicate the ability of the groundwater resource to provide a 
sustainable supply (see below and Attachment 1, EMP). 

 

115. Impacts and mitigation measures during construction and operation of each PPE 
development are discussed below. Each mitigation measure described is carried forward into 
the EMP in Attachment 1. 

1. Muyuan Meat Food Co., Ltd. 

Construction Phase 
116. Air quality. During the construction period of the subproject, the possible sources of air 
pollution are: (1) operation of construction machinery and equipment; (2) transportation and 
stacking of civil engineering, construction activities and building materials; (3) incineration of 
garbage without permission. At present, the ambient air quality of the monitored subproject is 
good, and the impact of the project construction on the air near the project site is temporary and 
can be alleviated through management. Construction machinery shall be kept in good operation 
condition. The construction waste shall be transported to the place designated by the 
environmental sanitation department for stacking. There shall be no hazardous waste during the 
construction process. It is forbidden to burn all kinds of waste. 

 

117. The Contractor shall take protective measures in strict accordance with the requirements 
of the Notice of Nanyang Municipal People's Government Office on printing and distributing the 
implementation plan and eight special implementation plans for air pollution prevention and 
control in 2018, which includes: 

 (i) During the construction period, "six 100%" (100% enclosure at the construction site, 
100% coverage of the bare soil at the construction site, 100% hardening of the main road 
surface at the construction site, 100% drinking water for the demolition project, 100% 
washing of the wheels of the transport vehicles leaving the construction site and countless 
leakages of the vehicle body, 100% greening of the site not developed temporarily) shall be 
strictly implemented. 

(ii) On the commercial concrete used in the construction site, it is forbidden to mix mortar and 
mix or make mortar on site. 

(iii) During the construction period of the project, the operation site shall be fenced to reduce 
dust diffusion and environmental pollution. 

(ⅳ) Arrange staff to sprinkle water on the construction site to reduce the amount of dust. The 
number of drinks depends on the weather conditions. Generally, sprinkle water 1-2 times a 
day. In case of strong wind or dry weather, increase the number of sprinkles appropriately: 
shorten the dust operation time as much as possible. In case of strong wind of level 4 or 
above, stop earthwork operation, and cover the operation site with dust-proof net. 

(ⅴ) Limit the speed of vehicles transporting construction materials and construction waste, 
cover with tarpaulins to reduce scattering, timely remove vehicle soil and road dust, at the 
same time, the vehicle access, loading and unloading site shall be washed with water to 
clean the tires: the outer ring road shall be preferred for vehicle driving route, and the 
residential area and downtown area shall be avoided as far as possible. 
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(ⅵ) Strictly manage the stacking of building materials, cover the building materials and 
construction slag with tarpaulin: dispose and transport the waste soil and slag in time to 
reduce the land occupation, prevent dust pollution and improve the construction site 
environment. 

 

118. Water resources. The construction engineering needs a lot of water, including drinking  
water for workers, site operation and construction related activities. The drinking water for the 
construction workers is bottled water, and the contractor will be responsible for water supply for 
the general construction site, including the use of water trucks or pumping water from wells at 
the construction site. However, groundwater can only be extracted under the premise of a water 
intake permit. 

 

119. Pollution of surface water and groundwater. The items that will produce waste water 
during the construction period include: maintenance and cleaning of mechanical equipment and 
vehicles, mixing and beating of cement, cooling water and muddy sewage discharged during the 
construction period. The subproject is close to the tributary of Tuan River, and the construction 
domestic sewage is discharged into Tuandong Sewage Treatment Plant along the self-built 
pipeline after being treated by the sewage treatment facilities constructed in the early stage of 
the project. The effluent from the sewage treatment plant enters into the tributary of Tuan River 
and then flows into Tuan River, and the class III surface water quality standard is implemented. 
In order to avoid pollution of surface water, groundwater and soil around the project due to 
accidental spills and other accidents, the contractor shall guarantee that: 

       (i) Build a sedimentation tank, recycle and use the sedimentation supernatant to spray the 
construction site to control the dust, in addition, clean up the waste residue in the tank and 
transport it to the designated landfill; 

(ii) The service area shall be equipped with oil separator and parking lot, and oil-water 
separation tank shall be set before the sedimentation tank; 

(iii) All construction equipment shall be repaired and washed in a specific repair shop, and it 
is not allowed to repair and wash the equipment on the construction site 

(ⅳ) Fuel, oil and other toxic and harmful materials shall be placed in the safe area of 
impermeability, and cleaning tools shall be prepared; 

(ⅴ) Contractor's fuel supplier shall have corresponding license and qualification, and the 
transportation of fuel shall conform to the specifications, and shall strictly comply with the 
Regulations for transportation and handling of dangerous goods by automobile (JT 3145-88). 

(ⅵ) The construction domestic sewage will be treated by the sewage treatment facilities 
constructed in advance of the project and then discharged into Tuandong Sewage Treatment 
Plant along the self-built pipeline for further treatment. 

 

120. Noise. For the cattle farm, the site selection stipulates that it should be at least 500m 
away from the residential area. Because the distance between the project site and the 
residential area is more than 500m when the project starts construction, the occupational health 
impact of noise on construction workers is the main concern (see below), not the impact on 
sensitive points. In addition, the noise level of four plant boundaries of the project construction 
site has been predicted. The results show that the noise level of these plant boundaries does 
not exceed 60 db, and does not exceed 50 db at night, which conforms to the relevant 
construction noise standards. 

 

121. Land use. The area information of the subproject enterprise has been listed in detail in 
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the domestic environmental impact assessment and feasibility study report. This area belongs 
to the industrial cluster area of Neixiang county, covering an area of 200 mu. 

 

122. During the preparation of the project, it is not found that the subproject encroaches on 
the natural area. The construction area of the subproject is an industrial agglomeration area, 
with roads in the west and south of the plant boundary, and agricultural land (mainly wheat) is 
separated by roads. In the northwest of the project area, the nearest straight-line distance is 
about 8.2km from the drinking water source protection area of Tuanhe underground water well 
group in Neixiang county, and 6km from the nearest straight-line distance to the drinking water 
source protection area of Liangquan underground water well group in Neixiang county, which is 
not within the centralized drinking water source protection area of Neixiang county. There are no 
nature reserves and other biodiversity areas. 

 

123. Occupational health and safety. According to the requirements of the environmental  
management plan, Muyuan Meat Food and construction contractor need to sign the 
environmental health management plan for the project, and Muyuan and its contractors shall 
ensure: (1) take all necessary measures to ensure the safety of the site personnel; (2) the 
construction site is a safe workplace; (3) the machines and equipment are safe; (4) provide 
sufficient occupational health safety training; (5) provide occupational protection measures for 
all workers; (6) implement the corresponding safety work supervision mechanism; (7) the 
access to the site is safe. The contractor's occupational health and safety performance and 
activities shall be recorded in the subproject monthly report. 

 

124. Cultural relics. According to the records of Nanyang County Cultural Relics Bureau, 
there is no important cultural relic or archaeological value on the construction site of Muyuan 
subproject, and no site has been found around the project site. If any cultural relics are 
excavated in the construction project, the requirements of the government for excavation and 
protection of cultural relics shall be strictly observed. The project will establish cultural relics 
protection regulations for underground cultural relics or sites that may be excavated during the 
project implementation period, which is included in the environmental management plan. 

 

Operational Phase 

 

125. Waste water and its impact on surface water. During the operation of Muyuan Meat 
Food subproject, wastewater mainly includes washing wastewater of pig transport vehicles, 
washing wastewater of each section of slaughterhouse, washing wastewater of meat, 
equipment and workbench in the partition room, washing wastewater of workshop floor, 
preparation wastewater of boiler soft water and domestic sewage, etc. the discharge volume of 
production wastewater and domestic sewage of the project is 2501.3m3/d. Before the 
expansion of Tuandong Sewage Treatment Plant, the production wastewater and domestic 
sewage of the project were treated by the self-built sewage treatment station of the plant (with a 
capacity of 3000m3 / D), and then 110m3 / D was reused for washing of pig vehicles, ground 
washing of waiting room and greening of the plant area. The remaining 2391.3m3/d was directly 
discharged into the 2.8km pipeline built by the enterprise on the west side of the plant area 
along the tributary of the Tuandong River, and then flowed into the collection well of the plant 
and overflowed to the Tuandong Sewage Treatment Plant .The main outlet of the management 
plant is discharged to the tributary of the Tuan River, which is about 300m away from the 
tributary of the Tuan River and finally discharged into the Tuan River; after the expansion of the 
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Tuan Dong Sewage Treatment Plant, the production wastewater and domestic sewage of the 
project are 2501.3m3/d treated by the sewage treatment station and then transported into the 
Tuandong sewage treatment plant of Neixiang county through self-built pipeline for further 
treatment and then discharged into the tributary of the Tuan River and finally discharged into the 
Tuan River. Rainwater and sewage are separated in the plant area. After rainwater collection, it 
is directly discharged into the tributary of the Tuan River on the west side of the plant area and 
finally into the Tuan River. Neixiang County Tuandong Sewage Treatment Plant is located 
outside the southern boundary of the industrial cluster area of Neixiang County, 610 m East of 
the Tuan River and 700m south of Xiahe village, covering an area of 35.64 mu, with a recent 
design scale of 15000 m3/d. It was put into operation in August 2014 and passed the 
completion acceptance of environmental protection in December 2015. The water collection 
scope is the domestic sewage and industrial waste water in Tuedong District of Neixiang. At 
present, it has been operated at full load. It is expected to expand to 60000m3 / D treatment 
scale by 2020. 

Table VI.1: A list of water quality before and after treatment 

Source of wastewater 
Volume 

(m3/d) 

Pollutant concentration（mg/L） 

COD BOD5 SS NH3
-N 

Total 
nitro
gen 

Total 
phosp
horus 

Animal and 
vegetable 

oils 
Chro
ma 

Washing wastewater of 
pig transport vehicles 29.7 1200 500 550 55 200 10 15 200 

Cleaning wastewater of 
slaughtering sections 1903.5 2700 1200 900 78 150 35 120 500 

Ground washing 
wastewater of workshops 

to be slaughtered 
200 1200 500 300 20 150 20 30 200 

Gastrointestinal contents 
container cleaning 

wastewater 
0.7 1200 500 550 55 200 10 15 200 

Cleaning waste water of 
equipment and 

workbench in partition 
room 

304 1300 650 720 60 150 20 30 200 

Soft water preparation 
equipment wastewater 0.4 50 — 80 — — — — — 

Canteen wastewater 12.6 450 250 300 30 — — — — 

Sanitary wastewater 50.4 380 250 270 30 — — — — 

Total 2501.3 2333 1044 810 69 147 31 97 424 

General outlet of the 
project before expansion 

of Tuandong Sewage 
Treatment Plant 

2391.3 50 10 10 5 15 0.5 1 30 

General outlet of the 
project after expansion of 

Tuandong Sewage 
Treatment Plant 

2501.3 350 160 220 30 40 4 60 — 

Inflow index of Tuandong 
Sewage Treatment Plant  350 160 220 30 40 4   

emission standard of 
Tuandong Sewage 
Treatment Plant 

 50 10 10 5 15 0.5 1 30 



60 
 

Discharge standard of 
water pollutants for meat 
processing industry 
(Level 3) 

 500 300 400 - - - - 60 

Data source: EIA report of Muyuan Meat Food subproject, 2019 

126. The project plans to build its own sewage treatment station before the expansion of 
Tuandong Sewage Plant, adopting the process of grid + oil separation tank + regulating tank + 
air flotation machine + hydrolysis acidification tank + two-stage Ao + secondary sedimentation 
tank + flocculation sedimentation tank + contact disinfection tank. The treated wastewater meets 
the class I standard in Table 1 of Discharge standard for pollutants of urban sewage treatment 
plant (GB18918-2002), the "washing water" standard in Table 1 of Industrial water quality for 
urban sewage recycling (GB/ T19923-2005) and the "urban greening" and "vehicle washing" 
standards in Table 1 of Urban miscellaneous water quality for urban sewage recycling (GB / 
T18920-2002). After treatment, the water can be reused for washing of pig transport vehicles, 
greening of the plant area and washing of the slaughterhouse. After the completion of the 
expansion of Tuandong Sewage Treatment Plant, when the sewage treatment station is in 
operation, ① the air floatation machine will not be added with chemicals; ② the two-stage Ao 
aerobic tank will reduce the aeration volume and aeration time of the fan, reduce the internal 
nitrification liquid return flow; ③ the flocculation sedimentation tank will not be added with 
chemicals; ④ the contact disinfection tank will not be added with sodium hypochlorite. Pig 
manure of the waiting-to-slaughter house is collected in the pig manure temporary storage tank 
in the slaughterhouse and transported to the Guanzhang Organic Fertilizer Plant of Muyuan 
Industrial Group Co., Ltd. for organic fertilizer production, and the sludge from the sewage 
treatment station is also transported to the Guanzhang Organic Fertilizer Plant of Muyuan 
Industrial Group Co., Ltd. for organic fertilizer production. 

 

127. Odor and tail gas safety emission. Waste gas during operation period of the project 
mainly includes odor waste gas from slaughterhouse and sewage treatment station, gas from 
burning natural gas in slaughterhouse and skin cleaning section, waste gas from boiler, waste 
gas from processing rosin pot at the head, foot and tail, etc. Among them, 0.609t/a of sulfur 
dioxide and 2.84t/a of nitrogen oxide are discharged from boiler flue gas. Slaughtering and by-
product processing workshops reduce odor by enhancing air exchange. Ammonia is used as 
the freezing medium in the freezing workshop, which does not produce ozone depleting 
substances. The gas generating units of the sewage treatment station are sealed and waiting 
room is closed. Odor generated by gas generating unit and waiting room of sewage treatment 
station is collected by the top collection pipeline and then pumped to distribution area of 
biological filter tower by fan. After being treated by biological filter tower, it is discharged by an 
exhaust funnel of not less than 15m high. In the slaughtering and singeing section, the odor 
emission is reduced by setting a health protection distance of 700m and strengthening internal 
management. Environmental risks from ammonia leakage should be mentioned here. During 
the operation of the refrigeration machine, the leakage may be caused by the rupture of liquid 
receptacles, pipes, etc., The toxic substances will spread rapidly in the atmospheric 
environment, and will cause different degrees of harm to the health of the surrounding 
population. And the biggest credible accident is that the connection part between ammonia 
receptacle and pipeline of refrigeration machine breaks down, which causes NH3 leakage, and 
forms sudden environmental pollution, and affects the surrounding environment. Leakage risk 
accident probability is 1×10-5 times per year. The leakage time is calculated as 10 minutes and 
the liquid ammonia leakage is 3120 kg.. After all evaporation, the maximum landing 
concentration was 4.84 mg/m3, lower than ammonia toxicity endpoint concentration. So, 
environmental risk is acceptable. To avoid the accident, standard operation procedures of safe 
ammonia usage must be complied with, including operation procedures for refrigeration 
compressors, intermediate coolers, ammonia pumps, ammonia injection, evaporative 
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condensers, etc. Professional personnel must be in charge of corresponding operations in both 
installation phase and operation phase. And emergency response plan must be made and 
emergency drills be conducted to improve the ability to deal with emergencies. The emergency 
response plan should include following: 

(1) Hazard target is the ammonia receptacles in refrigeration room and their pipelines; 

(2) An emergency rescue command leading group must be established, which should be 
composed of the plant director, the deputy director and other leaders of the departments of 
production, safety, equipment, security, environmental protection and so on to form an 
emergency. In case of an accident, the emergency rescue command leading group shall be 
responsible for the organization and implementation of the emergency rescue work and 
report it to the local government and relevant departments in time; 

 (3) The enterprise shall establish a 24-hour alarm (emergency response) telephone, set up 
alarm and accident notification procedures, and timely inform the local and higher level 
relevant emergency departments, government agencies, adjacent areas, etc.; 

 (4) When an accident occurs, the professional team shall investigate and monitor the 
accident site, evaluate the nature, parameters and consequences of the accident, and 
provide basis for the command department; 

 (5) In the event of an accident, a safe working area for emergency rescue on the spot shall 
be set up according to the hazards of the accident, weather conditions (especially wind 
direction) and other factors, and the threatened people shall be evacuated to the safe area 
in time; 

 (6) The injured persons in the accident shall be given timely medical care and, if necessary 
,120 emergency centres and rescue; 

 (7) After the accident, the site shall be properly handled, and the adjacent areas shall be 
de-alerting and rehabilitation measures shall be taken; 

 (8) Enterprises should make emergency plans, arrange personnel for professional training 
at regular times, and conduct emergency drills to improve the ability to deal with 
emergencies in an all-round way; 

 (9) To conduct public notification in areas adjacent to the factory, including: potential major 
hazards, nature and characteristics of accidents and emergencies, provisions for warning 
and notification of accidents, basic protective measures, evacuation organizations, 
methods and procedures, rules to be followed when operating in contaminated areas, 
common sense of self-help and mutual rescue, simple disinfection methods, etc. 

 

128. The level of H2S and ammonia in the air shall be evaluated according to the SCREEN3 
Screening Model of Technical Guidelines for Environmental Impact Assessment Atmospheric 
Environment (HJ2.2-2008). The model calculates the highest level of H2S and ammonia in the 
air on the ground and at a certain distance, and superimposes the data with the level of H2S 
and ammonia in the environment, that is, the predicted impact level of the villages near the 
location of the subproject. According to the prediction results, the ratio of the maximum 
concentration to the standard concentration of annual average concentration contribution value 
of each pollutant is small, as shown in table VI.2. After the current environmental quality 
concentration is superposed by the contribution value of the project, the daily average quality 
concentration and annual average quality concentration of guarantee rate meet the standard 
requirements after the superposed status of SO2 and NO2; after the superposed status of NH3 
and H2S and supplemented monitoring data, the hourly quality concentration, daily average 
quality concentration and annual average quality concentration of guarantee rate meet the 
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standard requirements. 

 

Table VI.2 Prediction results of annual average concentration increment contribution value of 
pollutants in the project 

Contaminants 
Maximum annual average 

concentration increment /（mg/m3

） 

Occupation rate 
/% 

SO2 3.31E-04 0.55 

NO2 1.77E-03 4.43 

PM10 1.65E-04 0.24 

H2S 1.45E-04 / 

NH3 5.82E-04 / 

 

129. Exploitation of water resources. The designed water consumption of cattle farm 
project is 2818.9m3/d (Figure VI.1). The water use for the project is provided by water supply 
network in the industrial cluster area of Neixiang county. The water balance of the project is 
shown in figure VI.5 below, and the water loss of the whole production process is up to 10.6%. 
Because the nature of the project is meat food processing, the requirement of cleanliness is 
required, and the reuse rate of waste water is not high.The enterprise will install water meters to 
measure its tap water consumption during meat processing and report quarterly water 
consumption per quarter. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



63 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Waste water 

Waste water 

 Carcass cleaning 
after half splitting 

Waste water 

 Carcass cleaning 
after firing 

Waste water 

Pouring before 
stripping 

 Carcass cleaning 
after unhairing 

Waste water 

Pig product 
cleaning 

Hot dip pool 

Waste water 

Knife washing 

Flushing waste water 

  Pig shower Pig shower 

 Vehicle flushing 

Fresh 
water 

Waste water 

Pig head hot pool 

Tabke cleaning 

Waste water 

Waste water 

Waste water 

visceral cleaning 

Waste water Hoof hot machine 

Ground flushing for 
waiting room 

Waste water 

Joint slaughtering 
workshop 

factory district 
greening 

Visceral container cleaning Waste water 

Waste water 

 Soft water preparation boiler workshop 

Canteen water 

Waste water 

Waste water 

sewage treatment 
station 

water for staff life  

Oil separation tank  

septic-tank Waste water 



64 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. VI.1: Water balance map of Muyuan Meat Food subproject (unit: m3/d) 
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130. Solid waste disposal. During operation period of the project, solid waste mainly 
includes dead pigs and sick carcasses, pig manure, gastrointestinal contents, sewage station 
sludge, waste oil and workers' domestic waste, etc. See Table VI.3 for details of solid waste 
disposal measures of the project. 

 

Table VI.3: List of solid waste disposal and disposal measures 

Emission source Name of solid 
waste Volume Disposal method Remarks 

Slaughter waiting area 
and carcass 

quarantine section 

Carcasses of dead 
and diseased pigs 39t/a 

Once find, will send to the 
innocuous treatment center of 

dead pigs of Muyuan Food Co., 
Ltd. for treatment, 

transportation work is in the 
charge of the innocuous 

treatment center for dead 
pigs. 

General 
solid waste 

Slaughter waiting area Pig manure 4000.4t/a 

Collected in pig manure 
temporary storage tank and 
transported to Guanzhang 
Organic Fertilizer Plant of 

Muyuan Industrial Group Co., 
Ltd. to produce organic 

fertilizer, make sure daily 
cleaning of pig manure. 

General 
solid waste 

Turning belly section 
and turning over large 

intestine section 

Gastrointestinal 
contents 8132t/a 

It is temporarily stored in the pig 
hair and stomach contents 

room and then transported to 
the Guanzhang Organic 

Fertilizer Plant of Muyuan 
Industrial Group Co., Ltd. to 

produce organic fertilizer 
everyday. 

General 
solid waste 

Biofilter Waste filler 
40kg /time 

(replace once 
every 5 years) 

Directly recovered by the 
manufacturer 

General 
solid waste 

Head, foot and tail 
passing rosin section 

Waste rosin 
glyceride (including 

pig hair) 
12.5t/a 

Bags are collected and 
regularly transported to the 
domestic waste landfill of 

Neixiang County 

General 
solid waste 

Sewage disposal 
station 

Sludge 1360t/a 

Collected and transported to 
Guanzhang Organic Fertilizer 

Plant of Muyuan Industrial 
Group Co., Ltd. to produce 

organic fertilizer 

General 
solid waste 

Waste oils and fats 109t/a 
Waste oil will be recovered by 
the waste oil unit after being 

collected by the oil sump 

General 
solid waste 

Employee life Domestic garbage 122.5t/a 
Regularly clear and transport to 

the domestic waste landfill of 
Neixiang county 

General 
solid waste 

 

131. During operation period, solid waste generated by the project will be treated on site or 
sent to another place for proper treatment. Muyuan group has built a centralized disposal center 
for dead pigs in Nanyang city. The dead pigs of this subproject can be sent to the disposal 
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center conveniently, and the transportation is in the charge of the disposal center. According to 
the requirements of the environmental management plan, the subproject enterprises need to 
provide specific solid waste disposal arrangements and supporting documents of the processing 
capacity of the recipient of the remote solid waste disposal, this document can be signed before 
operation. 

 

132. Groundwater pollution. In order to prevent the waste from permeating and suddenly 
polluting underground water, according to Technical guidelines for environmental impact 
assessment-underground water environment (HJ610-2016), the plant area adopts the divisional 
anti-seepage measures, as shown in table VI.4. The water body of the subproject discharges 
from north to south along the terrain. The groundwater flow direction in the assessment area is 
affected by the terrain, and the discharge direction is the same as the surface runoff flow 
direction. According to the existing conditions of groundwater in the evaluation area, there is a 
certain supply relationship between the surface water of Tuan River and the groundwater of the 
two banks. After the subproject is completed and put into operation, the waste water will be 
treated by the sewage treatment station and then enter Tuandong Sewage Treatment Plant for 
further treatment. After meeting Class A discharge standard in Table 1 of “Discharge Standard 
for Pollutants of Urban Sewage Treatment Plant” (GB18918-2002), it will be discharged into the 
Tuan River, which has little impact on the surface water quality. At the same time, considering 
that the waste water infiltrates through the surface, it will have certain impact on the pollutants in 
the process of infiltration and supply Therefore, the impact on the local groundwater 
environment is expected to be acceptable after the wastewater treatment in the plant reaches 
the standard. 

 

Table VI.4 List of divisional anti-seepage measures of Muyuan Meat Food Co., Ltd 

No Name Anti-seepage 
area and place 

Anti-seepage 
subarea Anti-seepage measure 

1 Joint slaughterhouse Workshop floor General anti-
seepage area 

The anti-seepage concrete is generally 
adopted for the ground of slaughtering joint 

workshop, refrigeration machine room, pigskin 
temporary storage room and vehicle washing 
center. The strength grade of concrete anti-

seepage layer shall not be less than C20, and 
the thickness of concrete shall not be less than 

150 mm. And do well in the anti-seepage 
treatment of the joint and other detailed 

structures. 

2 Refrigeration room Workshop floor General anti-
seepage area 

3 Pig skin temporary 
storage room 

Workshop floor General anti-
seepage area 

4 Vehicle wash center Workshop floor General anti-
seepage area 

5 Sewage treatment 
station 

Pool bottom 
and wall 

General anti-
seepage area 

The concrete strength of the water storage 
structure of the sewage treatment system shall 

not be less than C30, and the structure 
thickness shall not be less than 250mm. 

6 

Boiler room, material 
warehouse, fully 
automatic three-

dimensional warehouse 

Workshop floor Simple anti-
seepage area General ground hardening 

 

133. Operation noise. The noise source of the project is mainly the noise generated during 
the operation of equipment such as splitting saw, splitting machine, peeling machine, beater, 
slicer, dicer, meat grinder, noise generated during operation of compressor and other equipment 
and noise of animals before slaughter etc. the noise source intensity is between 80-95dB(A). 
The noise can be effectively reduced by adopting the above measures, such as installing shock 
pad, adding sound insulation and silencing devices. Compared with the situation of similar 
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enterprises, the evaluation shows that the sound source value of high noise equipment can be 
reduced to below 80dB(A), which greatly reduces the impact of project noise on the surrounding 
environment. See table VI.5 for the noise around the proposed project. 

 

Table VI.5: Boundary noise level list of farms: Decibel 

Program Contribution value Background value Superposition 
value Standard 

Boundary of east 
plant 22.0 53.8/43.4 53.8/43.4 60/50 

Boundary of west 
plant 24.0 54.7/44.5 54.7/44.5 70/55 

Boundary of south 
plant 38.0 55.6/45.5 55.7/46.2 70/55 

Boundary of north 
plant 28.0 51.6/42.9 51.6/43.0 60/50 

Data source: EIA report of Muyuan Meat Food subproject, 2019 
 

134. The predicted noise level of each plant boundary of the project conforms to 
Environmental Noise Emission Standard for the Boundary of Industrial Enterprises (GB12348-
2008), and has no impact on the surrounding sensitive points. 

 

2. Sheqi Muyuan Feed Co., Ltd 

 

Construction period 
 

135. Air quality. During the construction of this subproject, the possible sources of air 
pollution are: (1) operation of construction machinery and equipment; (2) transportation and 
stacking of civil engineering, construction activities and construction materials. At present, the 
ambient air quality of the monitored subproject is good, and the impact of the project 
construction on the air near the project site is temporary and can be alleviated through 
management. 

 

136. Contractors shall take all necessary measures to reduce the impact of air pollution and 
dust on people's health, including: 

（1） The construction site must be completely enclosed and set with retaining wall, and 
open operation is strictly prohibited; the road, operation area and living area of the 
construction site must be hardened on the ground, the exit must be equipped with 
set automatic washing facilities, and the vehicles in and out must be washed clean; 
the material pile produced in construction shall be covered, watered, sprayed with 
covering agent or other dust-proof measures; 

（2） Strengthen the transportation management to ensure civilized, safe and medium 
speed driving of vehicles. The vehicle surface for transporting sand, soil, cement 
and lime shall be covered to avoid secondary pollution caused by scattering of 
sand and soil; 
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137. Water resources. Contractors will be responsible for the provision of bottled drinking 
water to workers and will be responsible for water supply to the general site, including use of 
water trucks or pumping from well at the site. However, it is necessary to obtain a permit to draw 
groundwater. 

 

138. Pollution of surface water and groundwater. The items that will produce waste water 
during construction period include: maintenance and cleaning of mechanical equipment and 
vehicles, mixing and beating of cement, cooling water and muddy sewage discharged during 
construction period. The nearest functional water body (GB3838-2002III standard) to Sheqi 
Muyuan subproject site is the tributary of Yanhe River. To avoid pollution of surface water, 
groundwater and soil around the project due to accidental spills and other accidents. contractors 
shall ensure that: 

（1） Build sedimentation tank, recycle and use the sedimentation supernatant to spray 
construction site to control the dust, in addition, clean up the waste residue in the tank 
and transport it to the designated landfill; 

（2） The service area shall be equipped with oil separator and parking lot, and oil-water 
separation tank shall be set before the sedimentation tank; 

（3） All construction equipment shall be repaired and washed in a specific repair shop, and it 
is not allowed to repair and wash the equipment on the construction site; 

（4） Fuel, oil and other toxic and harmful materials shall be placed in the safe area of 
impermeability, and cleaning tools shall be prepared; 

（5） Contractor's fuel supplier shall have corresponding license and qualification, and 
transportation of fuel shall conform to the specifications, and shall strictly comply with 
Regulations for transportation and handling of dangerous goods by automobile (JT 
3145-88). 
 

139. Noise. Site selection of the project requires that the duck farm should have a distance of 
more than 500m from the surrounding residential areas. However, when the subproject is 
started, there is a distance of at least 500m between the project site and the residential areas. 
Therefore, the impact of noise on occupational health of construction workers will be the main 
concern (see below), not the impact on sensitive points. 

 

140. Land use. The subproject floor area information has been listed in detail in the domestic 
EIA and feasibility study report. The subproject covers an area of 246 mu, which is a general 
agricultural land, not an ecologically sensitive area. 

 

141. Social impact. The subproject does not require land acquisition and immigration, and 
has signed a 28-year land lease contract with farmers, adjusting the rent every five years. 

 

142. The subproject does not occupy the natural area and will not affect rare and endangered 
species. At present, the project land is general farmland. 

 

143. Occupational health and safety. According to the requirements of the environmental 
management plan, Sheqi Muyuan and construction contractors need to sign the environmental 
health management plan for the project. In addition, Sheqi Muyuan and its contractors should 
ensure: (1) take all necessary measures to ensure the safety of the site personnel; (2) ensure 
the safety of the construction site; (3) ensure the safety of the machinery and equipment; (4) 
provide adequate occupational health and safety training; (5) provide occupational protection 
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measures for all workers; (6) implement the corresponding safety work supervision mechanism; 
(7) access to the construction site is safe. The subproject enterprise shall include the 
Contractor's occupational health and safety performance and activities in the monthly progress 
report of the subproject. 

 

144. Cultural relics. According to the records of the Cultural Relics Bureau of Sheqi county, 
there are no important cultural relics or archaeological values on the construction site of the 
project, and no sites have been found around the project site. If any cultural relics are excavated 
in the construction project, the requirements of the government for excavation and protection of 
cultural relics shall be strictly observed. The project will establish cultural relics protection 
regulations for underground cultural relics or sites that may be excavated during the project 
implementation period, which is included in the environmental management plan. 

Operational Phase 

 

145. Waste water and its impact on surface water. The domestic sewage of Sheqi Muyuan 
subproject will be treated together with the sewage produced in the process of animal 
husbandry, and the dry manure removal process will be adopted, and the liquid part will be 
treated in the biogas anaerobic reaction tank. The treated waste water (biogas slurry) will be 
temporarily stored in the biogas slurry pond and used as liquid fertilizer, and the biogas residue 
will be transported to the organic fertilizer plant. See TableVI.6 for the water quality before and 
after treatment. 

Table VI.6: Water quality before and after wastewater treatment 

  Volume of 
wastewater 

 

pollutant concen
tration  

 Pollutant 
produced 

 Pollutant 
discharged 

Discharge 
of 
pollutants 

Waste water 
from Breeding 
area 

56872.16 COD 8500 483.41 0  
Fertilizatio
n season 
as 
agricultural 
fertilizer, 
rainy 
season in 
the biogas 
pool 
temporary 
storage 

BOD 4000 227.49 0 

SS 2500 142.18 0 

NH3-N 1000 56.87 0 

Waste water 
from Staff living 
area 

  

  

1857.12 COD 300 0.56 0 

BOD 150 0.28 0 

SS 200 0.27 0 

NH3-N 30 0.06 0 

Mixed 
wastewater 

58729.28 COD 8270 483.97 0 

BOD 3892 227.77 0 

SS 2435 142.55 0 

NH3-N 973 56.93 0 

Wastewater 
after treated 

58729.28 COD 3308 193.59 0 

BOD 973 56.94 0 
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SS 852 49.89 0 

NH3-N 875 51.24 0 

Data source: EIA report of Sheqi Muyuan EIA report, 2016. 

 

146. It can be clearly seen from Table VI.6 that the treated waste water can not meet the 
requirements of Standard for Irrigation Water Quality of Farmland (GB5084-2005), so it can not 
be used as irrigation water, so it is planned to discharge the biogas slurry to farmland as liquid 
fertilizer. Considering the bearing capacity of the local soil and seasonal crops, the liquid 
fertilizer consumption of the land is calculated, and the emission will be controlled (part VI.F). In 
addition, the biogas slurry should meet the requirements of Hygienic Standard for Harmless 
Feces (GB7959-87), and the relevant parameters of this standard are shown in Table VI.7 
below. The subproject site is equipped with two biogas slurry storage tanks with a total volume 
of 67372m3. A supporting biogas slurry absorption pipe network is built to transport the treated 
biogas slurry as liquid organic fertilizer to the surrounding farmland. The pipe network is mainly 
made of 160mm, 110mm and 75mm PVC pipes with a length of 5560m. The pipe network is laid 
by manual excavation, pipe laying and soil covering. In this project, the soil type of biogas fluid 
absorption area is clay, the shallow water level of groundwater is about 10 m, the thickness of 
aeration zone is 7 m, and the area of absorption land is 2500 mu. Compared with relevant data, 
the total nitrogen removal capacity of absorption land is 431t. After the wastewater of this 
project is treated by anaerobic fermentation process, the nitrogen content is 16.8t. After 
applying fertilizer to crops, the crops have a certain absorption efficiency of ammonia nitrogen. 
The amount of ammonia nitrogen entering into the soil in the base fertilizer is 12.1t, which is far 
lower than the protection capacity of soil denitrification. The cycle interval of biogas slurry 
fertilization in farmland is 61-166d, with a long interval. Therefore, NH3-N discharge of the 
project will not have a great impact on regional groundwater and drinking water of surrounding 
villages. 

 

Table VI.7:GB7959-87 List of related parameters 
Parameter Conditions 

Sealed storage period >30 days 

High temperature biogas 
fermentation 

2 days under the conditions of 53 ± 2 ℃  

Parasite egg sedimentation ratio >95% 

Schistosoma eggs and 
hookworm eggs 

None 

Escherichia coli < 10,000pcs for each100 ml 

Flies and mosquito larvae No live maggots or pupae were observed, no new flies were 
found around the biogas tank, and no larvae were found in the 
manure 

Data source: GB7959-1987 provided by Environmental Protection Department 

 

147. Therefore, the environmental management plan requires monitoring of biogas slurry to 
ensure that it meets relevant health standards when used as organic fertilizer. 
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148. Odor and tail gas safety emission. According to further prediction model AERMOD in 
the list of recommended models in the technical guidelines for Environmental Impact 
Assessment - Atmospheric Environment (HJ2.2-2008), the prediction calculation is carried out. 
The model calculates the concentration distribution of H2S, NH3, SO 2 and NO2 in the air on 
the ground and at a certain distance, and superimposes the data with the current level of the 
environment, that is, the predicted impact level of the subproject enterprise location near the 
village. 

 

149. EIAProA2008 atmosphere prediction software is used for prediction calculation. It can be 
seen from the prediction results that the hourly concentration contribution value of H2S emission 
to the sensitive point is 0.002125mg/m3, accounting for 26.25% of the standard after 
superposition with the current situation; the daily average concentration contribution value is 
0.000488mg/m3, accounting for 14.80% of the standard after superposition with the current 
situation; the annual average concentration contribution value is 0.000090mg/m3, accounting 
for 8.16% of the standard after superposition with the current situation; the hourly concentration 
contribution value to the sensitive point is 0.003958mg/m3, the contribution value of daily 
average concentration is 0.000506mg/m3, which is 15.32% of the standard; the contribution 
value of annual average concentration is 0.000039mg/m3, which is 3.57% of the standard. NH3 
emission contributes 0.029323mg/m3 to the hourly concentration of Qizhang village at the 
sensitive point, accounting for 33.66% of the standard after superposition with the current 
situation; the contribution value of daily average concentration is 0.006687mg/m3, accounting 
for 9.98% of the standard after superposition with the current situation; the contribution value of 
annual average concentration is 0.001236mg/m3, accounting for 5.62% of the standard after 
superposition with the current situation; the contribution value of hourly concentration of 
Huizhuang village at the sensitive point is 0.053003mg/m3, accounting for 45% of the standard 
after superposition with the current situation 00%; daily average concentration contribution value 
is 0.006883mg/m3, which is 10.27% of the standard after superposing with the current situation; 
annual average concentration contribution value is 0.000552mg/m3, which is 2.51% of the 
standard after superposing with the current situation. The maximum concentration distances of 
H2S and ammonia produced by pigsty in 24 and 25 farms are 853m and 452m respectively, and 
the maximum concentration distances from fermentation tower (organic fertilizer plant) are 
746m. Zhangpo village is 1241m away from 24 pig farms and 1089m away from the chimney of 
fermentation tower. The distance between Zhoujia village and 25 farms is 770m, and the 
chimney of fermentation tower is 705m. Therefore, it is predicted that the concentration of H2S 
and ammonia at sensitive points can meet the limit requirements of Hygienic Standard for 
Design of Industrial Enterprises (TJ36-79). 

 

150. Exploitation of water resources. The designed water consumption of Sheqi Muyuan 
subproject is 373.57 m3/d in summer (Figure VI.2), and 266.22 m3/d in other seasons (Figure 
VI.10). Water use for the project will be obtained by drawing groundwater from the well in the 
site. The figure shows that 40% of the total water intake is used for Livestock Consumption and 
metabolism, and another 46% of the water is returned in the form of liquid fertilizer. The water 
loss of the whole production process is only 14%, including 86% of water efficiency returned to 
the land by liquid fertilizer. The water efficiency of the project is high. 
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FIG. VI.2: Water balance diagram of spring, autumn and winter for Sheqi Muyuan (unit: 
m3/d) 
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FIG. VI.3: Summer water balance diagram of Sheqi Muyuan subproject in summer (unit: m3/d) 

 

151. The enterprise will install water meters to measure all the sources of water (tap water, 
wells and local reservoirs) during the production of livestock products, and report quarterly water 
consumption quarterly.  

 

152. Solid waste disposal. See Table VI.8 for the estimation and disposal method of solid 
waste generated by Sheqi Muyuan subproject. 

 

Table VI.8: List of solid waste disposal and disposal measures 
number  Solid waste 

sources 
 Solid Waste 
Name 

 Solid Waste 
Classification 

 Amount 
produced 

 Disposal 
measures 

Amount 
discharged 

1  Scraper pig manure and   General waste 13679.43 To produce organic 
fertilizer 

0 

anaerobic 
fermentation  

Biogas fluid 
residue 

General waste 1207.56 To produce organic 
fertilizer 

0 

2  Breeding 
process 

 Dead pigs General waste 67.87 To be transformed 
to the county town 
harmless treatment 
center 

0 

3 epidemic 
prevention 

Medical waste Hazardous 
waste 

0.5 To be transformed 
to Nanyang 
Kangwei 
Environmental 
Protection Co., Ltd. 

0 

4  Biogas 
desulfidation 

 Waste 
desulfurizer 

General waste 0.297 Recovered by 
manufacturer 

0 

5 domestic 
garbage 

domestic 
garbage 

domestic 
garbage 

9.67 To be transformed 
by Sanitation 
sector 

0 

in total    13965.327  0 

 

Data source: EIA report of Sheqi Muyuan EIA report, 2016. 
153. During e operation period, solid waste generated by the project will be treated on site or 
sent to another place for proper treatment. According to the requirements of the environmental 
management plan, the subproject enterprises need to provide specific solid waste disposal 
arrangements and supporting documents of the processing capacity of the recipient of the 
remote solid waste disposal. 

 

154. Groundwater pollution. In order to prevent the waste from permeating into the ground 
water and suddenly polluting underground water, according to Technical code for prevention 
and control of pollution in livestock and poultry breeding industry (HJ/T81-2001), the anti-
seepage measures shall be taken in different areas. See Table VI.9 for details. In order to solve 
the impact of biogas slurry on groundwater environment, a groundwater early warning system 
was established, and two groundwater monitoring wells were built in the upstream and 
downstream of the groundwater in the biogas slurry absorption area. 

TableVI.9   List of divisional anti-seepage measures 
number pollutant source Mitigation measures Objectives to be achieved 
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1 Biogas fluid storage tank 

Capacity 67372 m3 for at least 166 days waste water. HDPE film 

and impervious concrete will be used. Reasonable control of 

fertilization frequency and amount, avoid fertilization on rainy days 

as far as possible 
Meet the requirements of 

Technical Specification for 

Pollution Treatment 

Projects of Livestock and 

Poultry Farm(HJ 497-2009) 

and Design Code of Biogas 

Engineering for Large-

scale Livestock and Poultry 

Farm（NY/T1222） 

2 Breeding Area 
Impervious concrete will be used for bottom of pig house in 

breeding area 

3 sewage disposal system Impervious concrete will be used 

4 
Organic Fertilizer 

Fermentation Zone 

Hardened and impervious ground, with no less than 1 m of 

cofferdam built around it 

5 
Sewerage and drainboard 

storage tanks 

Dark ditch to carry on pig manure and impervious concrete will be 

used in  breeding area. 

6 Rainwater pipe network 

Distribution of rain and sewage will be adopted. After treatment, 

sewage is used for irrigation of farmland and sewage pipe network 

is established. 

Data source: EIA report of Sheqi Muyuan EIA report, 2016. 

 

155. All storage facilities, pretreatment tanks, anaerobic fermentation tanks, sedimentation 
tanks, sewage pipes and rainwater collection tanks shall be designed and constructed with high-
quality materials in accordance with Code for Design of Biogas Engineering of Large-scale 
Livestock and Poultry Farms (NY/T1222-2006). 

 

156. Noise during operation. Noise during operation period mainly comes from the noise 
generated during the operation of pig calls, exhaust fans, water pumps and solid-liquid 
separators. According to the prediction, the project will take noise reduction measures for the 
main noise sources, such as sound insulation, foundation vibration reduction and field greening, 
and after a certain distance of attenuation, the noise contribution value is small, and each field 
boundary can meet the requirements of Class II Standard in the Emission Standard of Industrial 
Enterprise Boundary Environmental Noise (GB12348-2008). 

 

3. Zhoukou Yongxin Co., Ltd 

 

Construction period 
 

157. Air quality. During the construction of the subproject, the possible sources of air 
pollution are: (1) operation of construction machinery and equipment; (2) transportation and 
stacking of civil engineering, construction activities and building materials; (3) burning garbage 
without permission. At present, the ambient air quality of the monitored subproject is good, and 
the impact of the project construction on the air near the project site is temporary and can be 
alleviated through management. 

 

158. Contractors shall take all necessary measures to reduce the impact of air pollution and 
dust on people's health, including: 
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（1） Dust cover is required for material stacking and concrete mixing equipment. The 
material stacking shall not be higher than 0.7m, and in order to avoid long-term 
stacking, the earthwork at the construction site shall be completed before 
construction;  

（2） Materials that may produce dust during transportation shall be covered with 
hoardings and canvas during transportation. 

（3） The bagged cement on the construction site shall not be carried by people / 
vehicles under overload to reduce the damage of bags and the overflow of cement; 

（4） If construction waste is burned without permission, contractor will be punished and 
the project payment will be deducted. 
 

159. Water resources. Contractors will be responsible for the provision of bottled drinking 
water to workers and will be responsible for water supply to the general site, including the use of 
water trucks or pumping from the well at the site. However, it is necessary to obtain a permit to 
draw groundwater. 

 

160. Pollution of surface water and groundwater. The items that will produce waste water 
during the construction period include: maintenance and cleaning of mechanical equipment and 
vehicles, mixing and beating of cement, cooling water and muddy sewage discharged during the 
construction period. The nearest functional water body (GB3838-2002III standard) to Yongxin 
subproject site is Guhe river. To avoid pollution of surface water, groundwater and soil around 
the project due to accidental spills and other accidents. contractors shall ensure that: 

（1） Build sedimentation tank, recycle and use the sedimentation supernatant to spray the 
construction site to control the dust, in addition, clean up the waste residue in the tank and 
transport it to the designated landfill; 
（2） Service area shall be equipped with oil separator and parking lot, and oil-water 
separation tank shall be set before sedimentation tank; 
（3） All construction equipment shall be repaired and washed in a specific repair shop, and it 
is not allowed to repair and wash the equipment on construction site; 
（4） Fuel, oil and other toxic and harmful materials shall be placed in safe area of 
impermeability, and cleaning tools shall be prepared; 
（5）  Contractor's fuel supplier shall have corresponding license and qualification, and 
transportation of fuel shall conform to the specifications, and shall strictly comply with 
Regulations for transportation and handling of dangerous goods by automobile (JT3145-88). 

 
161. Noise. The site selection of the subproject requires that pig farm should be more than 
500m away from the surrounding residential areas, and since the project site of pig farm is at 
least 500m away from the residential areas when the project starts construction, the impact of 
noise on the occupational health of construction workers will be the main concern (see below), 
rather than the impact on sensitive points. 

 

162. Land use. The project floor area information has been listed in detail in the domestic 
EIA and feasibility study report. The subproject covers an area of 200 mu and belongs to the 
planned facility agricultural land, which conforms to Overall land use planning of Shenqiu county 
(2006-2020). 

 

163. The subproject does not occupy natural area and will not affect rare and endangered 
species. At present, the land for Yongxin subproject is agricultural land. 
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164. Social impact. The subproject does not need land acquisition and resettlement, and has 
signed a land lease contract with the village committee in 2017, with a lease term of 15 years, a 
total of about 200 mu of land. The land use of the subproject will not cause local economic 
transformation. 

 

165. Occupational health and safety. According to the requirements of the environmental 
management plan, Yongxin and the construction contractor need to sign the environmental 
health management plan for the subproject, and Yongxin and its contractors shall ensure: (1) 
take all necessary measures to ensure the safety of site personnel; (2) ensure the safety of 
construction site; (3) ensure the safety of machinery and equipment; (4) provide adequate 
occupational health and safety training; (5) provide workers occupational protection measures; 
(6) corresponding safety work supervision mechanism implemented; (7) the access to 
construction site is safe. The subproject enterprise shall include contractor's occupational health 
and safety performance and activities in the monthly progress report of the subproject. 

 

166. Cultural relics. According to the records of Shenqiu County Cultural Relics Bureau, 
there are no important cultural relics or archaeological values on the construction site of 
Yongxin subproject, and no sites have been found around the project site. If any cultural relics 
are excavated in the construction project, the requirements of the government for excavation 
and protection of cultural relics shall be strictly observed. The subproject will establish cultural 
relics protection regulations for underground cultural relics or sites that may be excavated 
during project implementation period, which is included in the environmental management plan. 

 

Operation period 
 

167. Wastewater and its impact on surface water. The domestic sewage of Yongxin 
subproject will be treated together with the sewage produced in the process of animal 
husbandry, and dry manure removal process will be adopted, and the liquid part will enter 
biogas anaerobic reaction tank for treatment. Treated waste water (biogas slurry) will be 
temporarily stored in biogas slurry pond and used as liquid fertilizer, and biogas residue will be 
transported to organic fertilizer plant. See Table VI.10 for water quality before and after 
treatment. 

 

Table VI.10： List of water quality before and after wastewater treatment 

Type 
Water 

volume 

(m3/a) 

Indicat
or 

Production 
concentrati

on(mg/L) 

Volume 

（t/a） 

Treatment 
measures and 

efficiency 

Emission 
concentrat
ion(mg/L) 

Emission 
volume 

(t/a) 

Emission 
whereabouts 

Breeding 
wastewater 

(urine, 
piggery 
washing 

wastewater, 
mechanical 

scraper 
cleaning 

wastewater) 

17661.34 

COD 2640 46.63 
Solid liquid 

separation screening 
(removal efficiency 

of each 
pollutant)COD5%、

BOD5 10%、SS10%
） 

2508 44.29  

UASB Anaerobic 
reactor 

BOD5 1348 23.81 1280.6 22.62  

SS 450 7.95 409 7.22  

NH3-N 261 4.61 261 4.61  

Domestic 2733.12 COD 300 0.82 / / / UASB Anaerobic 
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wastewater BOD5 150 0.41 / / reactor 

SS 200 0.55 / / 

NH3-N 30 0.08 / / 

UASB 

Anaerobic 
reactor 

 inlet and outl
et 

20394.46 

COD 2212.10  45.11  
Removal efficiency 

of 
pollutantsCOD50%
、BOD560%、

SS40%、NH3-N5% 

1106.05 19.53  Biogas slurry 
storage tank in the 
plant stored and 

used as agricultural 
fertilizer in the 

season of 
fertilization 

BOD5 1129.09  23.03  451.64 7.98  

SS 381.16  7.77  228.70 4.04  

NH3-N 229.95  4.69  218.45 3.86  

Data source: EIA report of zhoukou Yongxin subproject, 2016 
 

168. It can be clearly seen from table VI.10 that the treated wastewater can not meet the 
requirements of Standard for irrigation water quality of farmland (GB5084-2005), so it can not be 
used as irrigation water, so it is planned to discharge the biogas slurry to farmland as liquid 
fertilizer. Considering the bearing capacity of the local soil and seasonal crops, the liquid 
fertilizer consumption of the land is calculated, and the emission will be controlled (part VI.F). In 
addition, biogas slurry should meet the requirements of Hygienic standard for harmless feces 
(GB7959-87), and the relevant parameters of this standard are shown in Table VI.11 below. 

 

Table VI.11：List of relevant parameters GB7959-87 

Parameter Conditions 

Sealed storage period >30 days 

High temperature biogas 
fermentation 

2 days under the conditions of 53 ± 2 ℃  

Parasite egg sedimentation ratio >95% 

Schistosoma eggs and 
hookworm eggs 

None 

Escherichia coli < 10,000pcs for each100 ml 

Flies and mosquito larvae No live maggots or pupae were observed, no new flies were 
found around the biogas tank, and no larvae were found in the 
manure 

  Data source: GB7959-1987 provided by Environmental Protection Department 

 

169. Therefore, the environmental management plan requires monitoring of biogas slurry to 
ensure that it meets relevant health standards when used as organic fertilizer. 

 

170. Odor and tail gas safety emission. The level of H2S and ammonia in the air shall be 
evaluated according to the SCREEN3 screening model of technical guidelines for 
Environmental Impact Assessment Atmospheric Environment (HJ2.2-2008). The model 
calculates the highest level of H2S and ammonia in the air on the ground and within a certain 
distance, and superimposes the data with the level of H2S and ammonia in the environment, 
that is, the predicted impact level of the sub project enterprise location near the village. 

 

171. SCREEN3 screening model used these data to simulate the maximum concentration 
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distance for two pollution sources. According to the prediction and analysis, after the 
implementation of the project, the maximum ground concentration ratio of the unorganized 
waste gas pollutant NH3 is 5.2%, and the maximum ground concentration ratio of H2S is 8.84%, 
all of which are less than 10%. Therefore, all kinds of waste gas pollutants discharged by the 
project have little impact on the regional air environment. The maximum concentration of 
ammonia is 0.0495mg/m3, the maximum concentration of hydrogen sulfide is 0.0131mg/m3, 
which meets the requirements of Hygienic standard for industrial enterprise design. Therefore, 
the concentration of H2S and ammonia at sensitive points can meet the limit requirements of 
Hygienic Standard for Design of Industrial Enterprises (TJ36-79). 

 

172. Exploitation of water resources. The designed water consumption of Yongxin 
subproject is 143.24 m3/d in summer (Figure VI.4) and 113.17m3/d in other seasons (Figure 
VI.5). Water use for the project will be obtained by drawing groundwater from the well in the site.  
It shows that 40% of the total water intake is used for Livestock Consumption and metabolism, 
and another 46% of the water is returned in the form of liquid fertilizer. The water loss of the 
whole production process is only 14%, including 86% of water efficiency returned to land by 
liquid fertilizer. The water efficiency of the project is high. 
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 Figure VI.4 Summer water balance diagram of Yongxin subproject（122days，Unit：

m3/d） 
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Figure VI.5：Water balance diagram of Yongxin subproject in other seasons（Unit：m3/d） 

 

173. The enterprise will install water meters to measure all the sources of water (tap water, 
wells and local reservoirs) during the production of livestock products, and report quarterly water 
consumption quarterly. Water permit will be completed before the commencement of 
construction. 

 

174. Solid waste disposal. The estimation and disposal methods of solid waste generated 
by Yongxin subproject are shown in Table VI.12. 

 

Table VI.12: List of solid waste production and disposal measures 

No Production 
section Name Productivi

ty（t/a） 
Volume
（t/a） 

Nature of 
solid waste Treatment measures 

1 Breeding house Pig 
manure 2872.55 0 General Making organic fertilizer 

2 
Sewage anaerobic 

fermentation 
system  

Biogas 
residue 22.67 0 General Making organic fertilizer 

Physiological 
losses 

Pig drinking 

 Piglet Flush 

Scraper Flush 

Water for staff 

 hot water stove 

watering 

 Sewage station 

Biogas fluid Taken by residue 

land use  

 Pig 
urine 

fresh water 

circulating 
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No Production 
section Name Productivi

ty（t/a） 
Volume
（t/a） 

Nature of 
solid waste Treatment measures 

3 Breeding process 
Dead pig 
pregnanc
y waste 

20.81 0 General 
Entrust Shenqiu Kangfu animal 

Harmless Treatment 
Technology Co., Ltd 

4 Disease prevention Medical 
waste 0.3 0 

Hazardous 
solid waste 

（HW01） 

Temporarily stored in the site 
and regularly delivered to 

Zhoukou Qingyiyuan Medical 
Waste Disposal Co., Ltd 

5 Employee life Domestic 
garbage 22.766 0 General Send to sanitation department 

of Lianchi town for treatment 

6 Biogas 
desulfurization unit 

Waste 
desulfuriz

er 
0.005 0 General 

Handed over to the 
manufacturer for unified 
recycling and disposal 

 
175. During operation period, solid waste generated by the project will be treated on site or 
sent to another place for proper treatment. According to the requirements of the environmental 
management plan, the subproject enterprises need to provide specific solid waste disposal 
arrangements and supporting documents of the processing capacity of the recipient of the 
remote solid waste disposal. All solid waste treatment agreements will be completed before the 
commencement of the project. Zhoukou Qingyiyuan Medical Waste Disposal Co., Ltd. is 
responsible for the transportation and disposal of medical waste. 

 

176. Groundwater pollution. In order to prevent the waste from permeating and suddenly 
polluting the groundwater, according to Technical code for prevention and control of pollution in 
livestock and poultry breeding industry (HJ/T81-2001), the anti-seepage measures should be 
taken in different areas: the anti-seepage layer should be set in the pollution prevention and 
control area, and the permeability coefficient of the anti-seepage layer should not be greater 
than 1.0×10-7cm/s. The anti-seepage performance of general pollution control area shall be 
equivalent to that of 1.5m thick clay layer (permeability coefficient 1.0×10-7cm/s); the anti-
seepage performance of key pollution control area shall be equivalent to that of 6.0m thick clay 
layer (permeability coefficient 1.0×10-7cm/s). After taking the above measures, the assessment 
shows that the probability of groundwater pollution can be minimized. 

 

Table VI.13     List of anti-seepage measures in Yongxin District 

No. Name Anti-seepage area and 
position 

Anti-seepage 
area level 

1 Biogas slurry storage tank Pool bottom and wall Key point 

2 Breeding area Ground of breeding area Common point 

3 
Waste water treatment area, 
breeding area, fecal tract and 

urine ditch 
Pool bottom and wall Key point 

4 Compost fermentation area Composting yard ground and 
temporary pool bottom Key point 
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5 
Sewage pipe network and 

biogas liquid transmission pipeline 
in the site 

Ground along the pipeline 
network Key point 

6 Hazardous waste temporary 
storage room 

Indoor floor of temporary 
storage room Key point 

7 Office and living areas and other 
areas Ground Common point 

 

 

177. All storage facilities, pretreatment tanks, anaerobic fermentation tanks, sedimentation 
tanks, sewage pipes and rainwater collection tanks shall be designed and constructed with high-
quality materials in accordance with Code for design of biogas engineering of large-scale 
livestock and poultry farms (NY / T1222-2006). 

 

178. Noise during operation. The noise during the operation period mainly comes from the 
noise generated during the operation of pig calls, exhaust fans, water pumps and solid-liquid 
separators. See table VI.14 for the noise around the proposed project. 

 

Table VI.14: list of noise level at project site boundary unit: db 

Place 
Noise value Standard limits 

Contribution value Daytime Nighttime 

Boundary of east plant 29.2 

60 50 
Boundary of south plant 41.7 

Boundary of west plant 20.2 

Boundary of north plant 35.6 

Data source: EIA report of Zhoukou Yongxin subproject, 2017. 

 

179. The predicted noise level of each plant boundary of the project conforms to 
Environmental noise emission standard for boundary of industrial enterprises (GB12348-2008), 
and has no impact on the surrounding sensitive points. 
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E. Extraction from Groundwater Resources 

 

180. Two of the three additional sub-project enterprises (Sheqi Muyuan and Zhoukou 
Yongxin) will extract groundwater to meet the water demand, and one enterprise water (Muyuan 
meat) will be provided by the urban pipe network. Groundwater will be sourced from local 
aquifers, through the installation of on-site wells. All water use by the PPEs is subject to 
compliance with water use permits issued by the county WRBs, which stipulate extraction limits 
based on consideration of the size of the groundwater aquifer (or other source) and the PPE 
water requirements. Table VI.65 summarizes available data on the size of the aquifers to be 
utilized, levels of groundwater use for each PPE, and extraction limits and dates of issuance for 
the water use permits. There is limited data available on the depth or volume of most aquifers. 
Predicted annual water use represents 19.0%–99.7% of the annual extraction quotas for the 
PPEs (Table VI.15). Two of the newly added three sub project enterprises (Sheqi Muyuan and 
Zhoukou Yongxin) will draw groundwater to meet the water demand, and one enterprise water 
(Muyuan Meat Food) will be provided by the urban pipe network. 

 

Table VI.15: List of proposed water consumption of each subproject enterprise source: 
feasibility study report (information source: EIA) 

PPE 
Intended 

water 
onsumption 
(m3/year) 

Source Qty 
Water 
supply 

capacity 
Ton/hour) 

Depth 
(m) 

Existing 
aquifer 
scale 
(m3) 

Available 
water of 
aquifer 

(m3) 

Date of 
issue of 

water 
intake 

permit * 

Validity 
of 

icense 

Water 
intake 
limit 

m3/year) 

Expected 
water 

consumption 
as a 

percentage 
of quota (%) 

Quota as a 
percentage 

of total 
aquifer 

water (%) 

Muyuan 
Meat Food 1013400 

Centralized 
water 
supply 

 

Based on 
pipe 

network 
water 
supply 

capacity 

n/a n/a n/a n/a n/a n/a n/a n/a 

Sheqi 
Muyuan 109456.57 Well 2 80 170 n/a n/a   n/a n/a n/a 

Yongxin 44975.59 Well 2 25 160 n/a n/a n/a n/a n/a n/a n/a 

a    Issued by the water resources bureau. n/a = not applicable, 
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F. Biogas Slurry Reuse as Liquid Fertilizer 

181. Two PPEs are planning to produce biogas, and for these, an analysis was conducted of 
existing soil nitrogen levels in or near the project site, estimated wheat and corn crop yields, 
uptake demands for nitrogen, biogas slurry production volumes, and the area of crop land 
needed to absorb these volumes (Table VI.16). For all of these PPEs, except Muyuan (see 
below), a condition of domestic EIA approval was that this estimated area of land be doubled, to 
avoid the risk of excessive discharge to soil and crops. Seven PPEs have completed ‘biogas 
slurry integrated utilization agreements’ with the village committees of adjoining farm lands, for 
disposal of the slurry. The agreed areas are larger than the required areas, further reducing the 
risk of excess discharge (Table VI.16). 

 

182. In order to monitor the possible impact of biogas slurry on groundwater, monitoring wells 
will be set up in and around the farmland receiving biogas slurry fertilizer. The subproject 
enterprise will appoint management and technical personnel to train farmers on the use of 
biogas slurry. Based on the above information, the project fully evaluates the risk of biogas 
slurry discharge, excessive discharge and/or the selection of discharge site, and takes 
appropriate prevention and control measures. The existing subproject Muyuan regularly 
monitored the groundwater wells in the biogas slurry irrigation area during the operation period, 
and the results showed that the biogas slurry had no significant impact on the groundwater. Two 
new pig breeding subprojects will also monitor the groundwater in the biogas slurry irrigation 
area during the operation period according to the requirements of the environmental 
management plan. 

 



 

 

 

 

 

 

 

Table VI.16: Analysis of Biogas Slurry to be Produced and Managed by the Project (including wheat and corn nitrogen (N) uptake requirements, 
estimated slurry discharge volumes, and area of land required for discharge) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

130 

 

PPE 

Predicted 
Crop 
Yield 

(t/hm2)a
 

Wheat/ 
Corn 

kg N that 
can be 

absorbed 
by 100 kg 

crops 
Wheat/ 
Corn 

Soil N 
conte

ntb 

(mg/k
g) 

Soil 
Nutrient 
Correct- 
ion Co- 
efficient 

Esti- 
mated 
% N in 
Biogas 
Slurry 

Biogas 
Slurry 
Utiliza- 

tion Effi- 
ciency in 

Crop 
Growing 
Season 

% 

Estimated 
Annual 

Demand for 
Biogas 
Slurry 

(m3/mu) Wheat/ 
Corn [annual 

total] 

Estimated 
max. vol. 

Biogas Slurry 
to be produced 

by Project 

(m3/day) 
[total/year] 

Crop Land 
required 
to Dis- 

charge the 
Biogas 
Slurry 
(mu) 

Crop Land 
required to 
Discharge 
the Biogas 
Slurry after 

EIA Require- 
mentc  (mu) 

Area of 
Village 

Farmland 
contracted by 

the PPE to 
comply with 
EIA Require- 

ment (mu) 

Sheqi Muyuan No data No data No data No data No data No data 46.07 167.97[51326.61] 1114 2228 2500 

Yongxin No data No data No data No data No data No data 48 64.92[20375.19] 1742 2000 2000 
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G. Community Health and Safety 

 

183. Biogas. Biogas generation involves two potential risks due to the nature of storing gas  
under high pressure: the risk of explosion and gas leakage. These may cause risk to life and/or 
property. Under the PRC regulation on environmental risk assessment guidelines for project 
construction, gas storage facilities are ranked as Level 1 (exceeding 50-ton capacity; a “major” 
hazard) or 2 (less than 50-ton capacity).48 No biogas storage facility in the project exceeds 50-ton 
capacity (Table VI.17), and the risk level assessment is ranked as Level 2 (“non-environmentally 
sensitive” areas). 

Table VI.17: Biogas and Biogas Slurry Storage Capacities 

 

 

 

 

 

EIA = environmental impact assessment, m3 = cubic meter, PPE = project participating enterprise, t = ton. 
a    1.0 ton equals 1,050 m3. 

Source: EIAs for subprojects listed, 2013 and 2014. 

 

184. Management requirements for Level 2 risk facilities under HJ/T169-2004 are as follows  

 

(i) Plant layout includes emergency rescue facilities and emergency evacuation 
shelter; 

(ii) Automatic monitoring, alarm, emergency shut-off, and emergency shutdown 
systems; 

(iii) Automatic gas detection and alarm systems; 

(iv) Explosion and/or hazardous area zoning of site and fire alarm and fire 
management systems; and 

(v) Emergency plan. 

 

185. Noise. Operational noise from the PPE developments will mainly arise from the sources 
listed in Table VI.18. It shows the source strength as noise 1 m from the source and noise levels 
after design sound insulation equipment and foundation vibration reduction measures have been 
installed in the plants. 

            Table VI.18: Project Noise after Noise Reduction Measures taken, Unit: db(A) 

 

Noise Source Source Strength Source Strength after Noise Reduction 

Blast Blower 95 80 

PPE Biogas Storage On-Site 

Sheqi Muyuan 150 m3 

Yongxin 800 m3 
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Water Pump 85 65 
Solid-Liquid Separator 80 60 
Circular Water Pump 80 60 
Fan 90 70 

 

 Source: EIAs for subprojects listed, 2014. 

 

186. Operating staff will be protected from workplace hazards by (i) safe storage and handling of 
disinfection chemicals; (ii) safe handling of chemicals, serums, and veterinary pharmaceutics in 
laboratories; (iii) personal noise protection gear; and (iv) personal protection gear for work hazards, 
especially protection from exposure to animal diseases. 

 

187. Disease transmission. Disease risk between animals, and animals to humans, could 
potentially result in disease spread, and animal or human sickness or fatalities. This could also 
impact the financial returns of the PPEs. Biosecurity is a key component of project design and is 
addressed in Output 1. Combined with the characteristics of the project, the following measures will 
be taken to strengthen the environmental management and disease transmission prevention 
measures in the breeding area: ① strictly "three area separation" system, separating the office 
area, the breeding area and the manure disposal area to prevent cross pollution. ② A special 
sterilizing platform shall be set up for piglets to avoid pig purchasers and vehicles entering the 
breeding area. The cultivation area is provided with clean roads and dirty roads, which can ensure 
the smooth flow of materials. The clean roads are mainly used for transporting feed and passing by 
breeders and veterinarians. The dirty roads are mainly used as transportation channels for fecal 
sewage. To avoid cross pollution, fecal sewage must enter the fecal sewage area by avoiding the 
cultivation area, that is, special channels are set outside the cultivation area for fecal sewage 
transportation. ③ Disinfection pools must be set up at the entrances and exits of the breeding 
area, and the vehicles in and out of the pool must be disinfected by the disinfection pool. The 
disinfection pool should be equipped with a doorstep and a waterproof weir to prevent the overflow 
of the disinfectant caused by the large amount of rainwater. The ultraviolet disinfection room should 
be set up at the entrance of the main area, and the entry personnel, including the breeders, 
veterinarians, administrators and all foreign personnel, must be disinfected by the disinfection 
room, the disinfection time shall not be less than 5 minutes. The rest room of the breeder shall be 
set up in the breeding area to avoid the frequent access of the breeder to the breeding area, so as 
to reduce the probability of cross contamination of pathogens. ④ Special veterinarian and foreign 
affairs specialist shall be set up, and the foreign affairs specialist shall be able to ensure regular 
communication and exchange with agriculture, animal husbandry, environmental protection and 
other departments; the veterinary room shall be equipped with special epidemic prevention 
equipment and communication devices, so as to ensure that the veterinarian can timely grasp the 
disease prevention and control and spread the latest information in the breeding industry, so as to 
prevent the disease in advance. ⑤ According to “Technical Specifications for Pollution Prevention 
and Control of Livestock and Poultry Breeding Industry (HJ/T81-2001), environmental friendly 
disinfectants and disinfection measures (including ultraviolet, ozone, hydrogen peroxide and other 
methods) should be used to prevent the generation of Chloroorganics and other secondary 
pollutants. 

 

188. Pollution of groundwater resources. Solid waste, livestock wastewater, husbandry 
chemicals, and/or biogas slurry could potentially leak into groundwater resources. These issues are 
assessed for each PPE (Section VI). Project management procedures and design specifications for 
all infrastructure are described and overall risk is assessed to be low. 

H. Greenhouse Gas Emissions 
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189. All PPEs involved in intensive livestock raising will generate GHG through animal 
metabolism, electricity use for processes, fans and pumps, and fossil fuel combustion in boilers for 
heating. Afanti and Fenghua subprojects do not involve intensive livestock production, but will 
generate GHG through electricity use. Methane in biogas is burned into carbon dioxide. In 2019, 
the government of Henan Province required that the concentration of nitrogen oxides in new 
industrial gas-fired boilers should not be higher than 30mg/m3. Therefore, the boiler flue gas has 
little impact on the environment. 

 

190. The FAO provides worldwide averages for the amount of carbon dioxide (CO2) emitted for 
a range of livestock products. These averages cover all conditions and techniques of intensive 
livestock production around the world including highly inefficient processes and are therefore very 
high (around 300 kg of CO2 per kg of beef, and up to 100 kg of CO2 per kg of pork)1. However, for 
the livestock-raising PPEs in this project, significantly lower average conversion figures for the CO2 
equivalent of emissions for the production of beef, pork, and poultry products have been used2. 
These were derived from a study of livestock carbon-footprinting published in Scientific American 
and reported in Global Science3.The figures taken from the study are those which apply to energy-
saving enterprises similar to the proposed PPE subprojects in the current project, including facilities 
which incorporate feed supplements, treatment of manure in anaerobic digesters, energy 
efficiency, and reuse of waste products. The study included the stages after production, including 
transport, distribution, and retail supply; but which are not addressed under the current project. The 
FAO notes that these stages generally account for up to 20% of the total GHG emissions, and the 
calculations below have been reduced by this amount to focus on the project’s facilities (footnote 
1). The calculations are shown in Table VI.19. 

 

Table VI.19: CO2e Generation from Intensive Livestock 

 

PPE 

Livestock 
Type 

Mean Carcass 
Weight (kg) 

Yearly 
Inventory 

Meat Proportion of 
Body Weight 

kg CO2e from 
1 kg of Meat 

Gross CO2e 
Emission t/a 

Muyuan Pigs 100 34,000 0.70 3.04 7235  

Hengtianran Cattle 550 4,000 0.60 11.84 15629  

Dadi Pigs 100 32,000 0.70 3.04 6810  

Sangao Poultry 2 200,000 0.75 0.88 264  

Sheqi Muyuan Pigs 100 48,475 0.7 3.04 10315  

Yongxin Pigs 100 34,000 0.70 3.04 7235  

 Energy use     

Muyuan Meat 
Food 2000*104 kWh/a    13,792 

Fenghua 92.82*104 kWh/a    640 

 

 
1 Gerber, P.J., Steinfeld, H., Henderson, B., Mottet, A., Opio, C., Dijkman, J., Falcucci, A. and Tempio, G. 2013. 

Tackling climate change through livestock—A global assessment of emissions and mitigation opportunities. Food  

and Agriculture Organization of the United Nations (FAO): Rome. 

2 CO2 equivalent. All greenhouse gases converted to the proportional amount of CO2. 

3 Global Science, October 2011, reported in www.sciam.cn. 
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191. The generation of biogas from waste products and the use of that biogas on-site to 
generate electricity (replacing power drawn from the grid) and provide fuel for heating boilers will 
result in CO2 savings and offset the total emissions, resulting in lowered net GHG emissions. 
These savings and the specifications of power use from which they are derived are shown in Table 
VI.20. Net CO2 equivalent of emissions, taking account of these savings are in Table VI.21. 

Table VI.20: CO2  Savings from Biogas Generation and Use 

Firm Name Project name Biogas 
technology 

Biogas 
productio

nm3/yr 

Usage of biogas in the 
plant CO2 

Emission 
reductiont/yr Biogas 

(m3) 
Electric 
generation 
capacity kWh 

Dadi 80000 pork pigs production per year UASB 112,775 30,275 123,800 405 
Hengtianran 4000 beef cattles production per year HCF 49,350 4,380 67,500 192 

Muyuan Annual stock of sows: 10000; annual 
production of commercial pigs: 50000 UASB 157,550 157550 0 388 

Sheqi 
Muyuan 

100000 commercial pigs per year UASB 101,634 101634 0 250 

Sangao 200000 broilers per year - - - - - 

Yongxin Annual stock of sows: 3000; annual 
production of commercial pigs: 60000 

UASB 31,700 31700 0 78 

Total      1313 

ADB = Asian Development Bank, HCF = ?, kWh = kilowatt hour, m3 = cubic meter, PPE = project participating 
enterprise, t = ton, UASB = upflow anaerobic sludge blanket. 

Source: Project preparatory technical assistance team. 

 

Table VI.21: Net CO2e Generation from Livestock Production 

PPE Gross CO2e Production( t/year) CO2 Reduction( t/year) Net CO2e Production t/year 

Dadi 6810 405 6405 

Hengtianran 15629 192 15437 

Muyuan 7235 388 6847 

Sheqi Muyuan 10315 250 10065 

Sangao 264 - 264 

Yongxin 7235 78 7157 

 subtotal 46175 

Muyuan Meat 
Food   13792 

Fenghua   640 

 subtotal 14432 

 Total 60607 

 

 

192. Organic fertilizer. The conversion of manure to organic fertilizer on-site will not only  arrest 
the potential polluting effects of that waste but will also, in the application of that fertilizer onto 
agricultural land, replace chemical fertilizers which involve energy-intensive production processes. 
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In the PRC, the output of chemical fertilizer production is about 140 million tons per year; and the 
output of microbial fertilizer is about 1 million tons; in contrast, the output of pure biological organic 
fertilizer is only hundreds of thousands of tons. At present therefore, the CO2 savings of organic 
fertilizers (through the replacement of chemical fertilizers) is at such a small scale as to be 
theoretical. However, the project’s demonstration of integrated intensive livestock production with 
organic fertilizer as a by-product will help establish these as allied industries which can increase 
the scale of organic fertilizer production and use. 
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I. Cumulative Impacts 

193. Cumulative impacts are defined as the combination of multiple impacts from existing 
projects, the proposed project, and anticipated future projects that may result in significant adverse 
and/or beneficial impacts that would not be expected in the case of a stand-alone project. The PPE 
facilities are all isolated and sited in rural lands. The three subprojects are 500 meters away from 
the surrounding villages, not within the protection scope of centralized drinking water sources at all 
levels, and there are no other environmentally sensitive targets. 

 

194. Location of the project participating enterprises. Sheqi Muyuan and Yongxin have 
achieved compliance with the PRC’s technical standard of preventing pollution for livestock and 
poultry breeding for the location of the project facilities: (a) facilities are more than 500 m from 
functionally classified water bodies (defined under the PRC’s GB3838-2002) and residential areas; 
and (b) no livestock raising facility occurs within 1,000 m of an existing animal products processing 
plant or slaughterhouse.  

 

J.         Associated Facilities 

195. Under ADB’s SPS, facilities to be developed whose existence will depend exclusively on  
the project-supported facilities, are “associated facilities” and environmental due diligence is 
required. All of the PPEs are existing enterprises with facilities in other counties. For the eight 
subprojects, there are no shared facilities or ancillary services with existing facilities. The cattle- 
and pig-producing and processing PPEs source their store animals locally from individual small 
farm holdings and in larger numbers “from the northwest” (i.e., Inner Mongolia). Feed is also 
procured from local farmers and any feed processing is undertaken on-site as part of the 
subproject. Only one PPE, Afanti, has associated facilities. 

 

196. Off-site disposal of specialized waste. The PPEs will generate specialized waste, which 
will be disposed through specific methods. Veterinary waste will be collected and disposed by 
specialist disposal companies (Table VI.22). Household solid waste and incinerator ash will be sent 
to waste transfer stations or landfill. Desulfurizer residue will be sent to recycling manufacturers. 
Six PPEs have already contracted veterinary waste disposal companies. Documentation showing 
the capacity of off-site waste handlers to accept waste from the remaining PPEs is required as part 
of the EMP. For these six PPEs, disposal capacity of the contracted companies is confirmed to be 
much larger than the estimated waste by the PPEs. 

Table VI.22: Due Diligence for Veterinary Waste Disposal Companies 

 

PPE 

Estimated Waste 

(tons/year) 

 

Disposal Company 

Disposal Capacity 

(tons/year) 

Date Contracted 
by the PPE 

 

Dadi 

 

0 40 

Sanmenxia Tianran Environmental 
Protection Technology Co., Ltd. 

 

1 825 

 

3 March 2014 
 

Muyuan 

Farm 25: 1.00, 

Farm 24: 0 26 

Nanyang Kangwei Environmental 
Protection Co., Ltd. 

 

2 664 

16 December 

2012 
 

Hengtianran 

 

0 60 

Henan Tianchen Environmental 
Protection Technology Co., Ltd. 

 

56 700 

 

4 June 2014 
 

Fenghua 

 

0 24 

Henan Tianchen Environmental 
Protection Technology Co., Ltd. 

 

56 700 

 

31 July 2014 
Sheqi Muyuan 0.5 Nanyang Kangwei Environmental 

Protection Co., Ltd 
2920 Before construction 

Yongxin 0.3 Zhoukou Medical Waste disposal 
Treatment Co., Ltd 

2920 Before construction 
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VII. ANALYSIS OF ALTERNATIVES 
197. Consideration of alternatives for the subprojects was for two main areas: (i) selection of 
project sites, and (ii) selection of waste treatment technology. 

A. Project Site Selection 

198. Site selection was a major issue for the project and occupied the main proportion of the 
PPTA period—as the PPEs learnt (some for the first time) that there were ordinances restricting their 
siting of facilities in relation to villages, rivers, and other land uses. The overriding constraint on 
location came from the provisions of national technical standard of preventing pollution for livestock 
and poultry breeding. Different county and city land use planning regulations, as well as local 
topography (which modified separation distances), added to this. The basis of the restrictions is 
environmental to avoid 

(i) impacts on communities from odor and noise; 

(ii) pollution of important waterbodies; 

(iii) impact on scenic and recreational areas; and 

(iv) cumulative impacts within the same watershed and airshed. 
 

199. Subproject enterprises are finalizing their project sites and meeting similarly stringent site  
selection criteria. Technical code for pollution control in livestock and poultry farming (HJ/T81-2001) 
specifies the distance between intensive livestock farms and sensitive points (villages and water 
bodies). 

Table VII.1: Selection of PPE Sites against Location Criteria 

 

PPE 
Requirements of HJ/T81-2001a Site 

suitable for 
final scale 
and design 
of facility 

>500 m 
from 
villag
e 

>500 m from 
waterbodyb 

>1,000 m 
from other 
intensive 
livestock 

Downwind 
direction of 
dominant 
wind 

Convenient 
transportat
ion 

Convenient 
disposal of 
solid waste 

Muyuan Meat 
Food 

Original 
location        

Final location        

Sheqi Muyuan Original 
location        

Final location        

Yongxin Original 
location        

Final location        

EPB = environmental protection bureau, m = meter, PPE = project participating enterprise. 
a   Technical Standard for Preventing Pollution from Livestock and Poultry Breeding (HJ/T81-2001). 
b   Water body classified under the Surface Water Ambient Quality (GB3838-2002). 
c Within 1,000 m of existing pig facility, but admissible as existing facility operated by same PPE, with same disease control 

systems (advice from the county EPB). 

Source: Project preparatory technical assistance team. 
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Relevant Comments: 

(1) Representative of environmental protection department: the main environmental problems of the 
subproject are drainage and pig manure disposal. It is hoped that the construction unit will carefully 
implement various pollution control measures in accordance with the requirements of environmental 
assessment and the requirements of livestock breeding pollution control, so as to achieve zero 
discharge of waste water and effective comprehensive utilization of pig manure. 

(2) Representatives of nearby villagers: they all show their support for the construction of the 
subproject. They hope that the enterprise can develop rapidly and healthily, pass on good breeding 
experience to surrounding farmers, and drive everyone to become rich together. At the same time, it is 
hoped that the construction unit will do well pollution control. 

 

B. Waste Treatment Technologies 

 

200. Wastewater and biogas generation. In the PRC, the disposal of wastewater produced by 
livestock and poultry farms is dominated by anaerobic biological treatment and activated sludge 
method. Biogas projects are built by farms themselves. Market-oriented commercial operations have 
not yet been established. 

 

201. Anaerobic biological technologies are popular in the livestock and poultry industry for its 
advantage in the treatment of high concentration organic wastewater. Anaerobic biological 
technology can treat high concentration organic wastewater in situ and the by-product, biogas, can 
be used for power generation or for residents for cooking. Other by-products like biogas residue and 
slurry can be used as fertilizer for agriculture, forestry, and animal husbandry to promote pollution-
free agricultural products and green food. 

 

202. On-farm biogas generation in the PRC has been developed as a variety of anaerobic  
reactors. At present, upflow solid reactor (USR) and upflow anaerobic sludge blanket (UASB) have 
been more often applied in the area of animal waste as resource utilization in the animal industry. 
Continuous stirred-tank reactor (CSTR) and HCF anaerobic process are also used now. 

 

203. Comparison of the alternate technologies against waste characteristics and effectiveness 
efficiency criteria is presented in Table VII.2. 

Table VII.2: Comparison of On-farm Wastewater Treatments 

 CSTR UASB HCF USR 
Organic load (g/l) 5.0–10.0 8.0–15.0 5.0–10.0 5.0–10.0 
Allowable content of influent 
organic suspended solids 50–120 g/l <4 g/l 50–120 g/l 50–120 g/l 

COD removal   % Medium High Medium Medium 
HRT (d) Medium Short Medium Medium 
Power consumption (kW) High Medium Low Low 
Production control Easy Difficult Easy Easy 
Investment required Medium Low Medium Medium 
Area required Medium Small Medium Medium 
Production experience High High Medium High 
Operating cost Low Low Low Low 
Single reactor volume Big Big Small Big 

Waste types Manure—cow, pig, poultry Separated 
wastewater 

Manure—cow, 
pig 

Manure—cow, pig, 
poultry 

< = less than, COD = chemical oxygen demand, CSTR = continuous stirred-tank reactor, d = ?, g/l = gram per liter, 
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HCF = ?, HRT = ?, kW = kilowatt, UASB = upflow anaerobic sludge blanket, USR = upflow solid reactor. 

Source: Project preparatory technical assistance team. 

 

204. Each technology has merits. As the more mature technology in the PRC, USR technology is 
commonly applied to biogas plants for livestock and poultry farm waste treatment with the produced 
biogas meeting the farm’s power generation needs; HCF technology is suitable for various types of 
small biogas projects that treat waste; UASB technology is applied to treat wastewater of livestock 
farm for emission on standard, but manure and wastewater must be pretreated, separating 
suspended solids and solids, so its application is limited; CSTR technology is fit to treat raw 
materials that contain large quantities of suspended solids of high concentrations, which has great 
capacity of methane, though it is not suitable for the projects for the purpose of discharging standard 
or farmland irrigation. The selection of wastewater and biogas technologies for each PPE is shown 
in Table VII.3. 

 

 

 

 

 

 

 

 

 

 

 

Table VII.3: Selected Wastewater and Biogas Technologies 

 

 

EIA = environmental impact assessment, FSR = feasibility study report, HRT = ?, kWh = kilowatt hour, m3 = cubic 
meter PPE = project participating enterprise, t = ton. 

Source: EIAs for subprojects listed, 2016 and 2017. 

 

PPE 

 

Livestock 
Biogas 

Type Reason 
HRT 

(d) 

Capacity 

(m3) 

Gas 

m3/year 

as Use On- Site Biogas 
Slurry 

Biogas 
Residue 

Gas 

3 

Power 

kWh 

 

t/year 
t/year 

Sheqi Muyuan 
 

Pigs 

 

UASB 

Large scale. 
Low cost in pig 

waste 

 

3 
1*800 101634 101634 0 51,327 1,208 

Yongxin Pigs 
 

UASB 

Large scale. 
Low cost in pig 

waste 
10 1*800 8953 8953 0 20,375 22.67 
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205. Solid waste. Organic commodity fertilizers, which are produced by using aerobic 
fermentation of animal manure, with less energy consumption and low pollution, are widely used 
in the PRC and internationally. The dry collection technology and solid–liquid separation 
technology provides enables production of solid organic fertilizer. There are many aerobic 
fermentation technologies for livestock manure, including fermented dry tower, rotary tillage 
type, shallow trough fermented dry and spiral type deep trough dry fermentation. 

 

206. The nutrient-rich organic fertilizer may be produced by using technologies of microbial 
agents with efficient microbial degradation and fermentation tank, as well as the pile machine, 
adjusting the ratio of raw materials, controlling fermentation process, mineralizing the nutrient, 
and eliminating pathogenic microbes and odor. There is no use of industrial water in organic 
fertilizer production process, and no wastewater discharge. 
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VIII. INFORMATION DISCLOSURE, CONSULTATION, AND 
PARTICIPATION 

A. Information Dissemination 

 

207. The three new sub-projects all involved public participation in accordance with the 
interim measures for public participation in environmental impact assessment (Huanfa 
2006[28]). First, it was publicized online within 7 days after the EIA unit received the 
authorization, and then it was publicized in the village after the first draft of the EIA report was 
completed, and a forum for public participation was held and questionnaires were distributed. 
Taking Sheqi Muyuan as an example, two publicities were issued during the EIA, discussion 
meeting was held and questionnaires issued. There is no objection to the results of the three 
subprojects.The public is already familiar with pig breeding projects and clearly understand its 
adverse effects. PPEs posted public signs in surrounding villages and issued questionnaires, all 
of which were effective. The questionnaire raised the residents' concern about odor and fecal 
urine treatment. Generally speaking,  most of the surrounding villagers agree on the project, 
since the pig farm is 500 meters away from the residential area, the odor is acceptable, and the 
biogas liquid after pig manure and urine fermentation is used for irrigation, which can save the 
cost of fertilizer. Therefore, most villagers agree and a few are indifference, whose land is far, 
no objection. Overall, the public participation of the three projects are compliant, and valid and 
effective. 

 

                Table Ⅷ.1  Public participation in Sheqi Muyuan 

action time place participants feedback 

 First  
announce
ment 

2015.4.18~
4.30 

Village committee of 
Guizhang ,Dayang , 
Dayanliu 

Villagers of Guizhang,Dayang, 
Dayanliu 

No objection 

Sceond  
announce
ment 

2015.5.4~5
.17 

Village committee of 
Guizhang ,Dayang, 
Dayanliu  

Villagers of Guizhang ,Dayang , 
Dayanliu 

No objection 

 
Symposiu
m 

2015.5.19 Conference room of 
Village committee of 
Dayang 

Representative of villagers from  
Guizhang,Dayang, Dayanliu and 
Environmental Protection Bureau of 
Sheqi County 

No objection 

Questionna
ire survey  

2015.5.19~
5.21 

Guizhang, Dayang, 
Dayanliu  

Representative of villagers from  
Guizhang,Dayang, Dayanliu and 
Environmental Protection Bureau of 
Sheqi County 

No objection 

 

     Table Ⅷ.2  Public participation in  Zhoukou Yongxin 

action time participants result 

Questionnaire 
survey  

2017.11.18~11.
30 

villagers from  Hanzuhang, 
Dazho, Fangzhuang 

94.5 per cent of the public supported 
the project, 5.5 per cent of the public 
were indifferent. No objection 
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 Table Ⅷ.3  Public participation in  Muyuan Meat 

action time  Public Access feedback 

 First  
announcement 

2018.12.18 Website of Nanyang Environmental Protection 
Science Research Institute Co. Ltd.  

No objection 

Sceond  
announcement 

  

2019.1.17~1.31 Website of Nanyang Environmental Protection 
Science Research Institute Co. Ltd.  

No objection 

2019.1.24, 
2019.1.28 

Nanyang Daily No objection 
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B. Public Consultations 

 

208. During the environmental impact assessment period, three new subprojects, Sheqi 
Muyuan, Muyuan Meat Food and Yongxin, were publicized and participated by the public 
according to the relevant regulations on public participation in the domestic environmental 
impact assessment, and a public participation meeting was held to fully communicate with the 
surrounding stakeholders, which was understood by the public, and no objection was received. 
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IX. GRIEVANCE REDRESS MECHANISM 
 

209. A grievance redress mechanism (GRM) has been developed in compliance with ADB’s 
SPS (2009) requirement to address environmental, health, safety, and social concerns 
associated with project construction, operation, land acquisition, and leasing arrangements. The 
GRM is designed to achieve the following objectives: (i) provide channels of communication for 
local communities to raise concerns about environment- and social-related grievances which 
might result from the project; (ii) prevent and mitigate adverse environmental and social impacts 
to communities caused by project construction and operation, including those associated with 
resettlement; (iii) improve mutual trust and respect and promote productive relationships 
between the project agencies and local communities; and (iv) build community acceptance of 
the project. The GRM is accessible to all members of the community, including women, youth, 
and poverty-stricken residents. Multiple points of entry are available, including face-to-face 
meetings, written complaints, telephone conversations, e-mail, and social media. 

 

210. Public grievances related to project construction to be addressed by the GRM may  
include damage to public roads, residences, and/or interruption of public services, dust 
emissions, noise, soil erosion, inappropriate disposal of waste materials, and safety for the 
general public and construction workers. Public grievances related to involuntary resettlement 
may relate to the lack, or un-timely payment of, compensation monies, other allowances, and/or 
lease monies as per entitlements described in the resettlement plan and associated documents. 

 

211. The GRM meets the regulatory standards of the PRC that protect the rights of citizens  
from construction-related environmental and/or social impacts. Decree No. 431 Regulation on 
Letters and Visits, issued by the State Council of PRC in 2005, codifies a complaint acceptance 
mechanism at all levels of government and protects the complainants from retaliation. Based on 
the regulation, the former State Environmental Protection Administration (SEPA) published 
updated Measures on Environmental Letters and Visits (Decree No. 34) in 2006. 

 

212. Currently in Henan Province (and generally in the PRC), when residents or organizations 
are negatively affected by a development, they may complain, by themselves or through their 
community committee, to the contractors, developers, the local EPB, HEPD, or by direct appeal 
to the local courts. The weaknesses of this system are (i) the lack of dedicated personnel to 
address grievances; and (ii) the lack of a specific timeframe for the redress of grievances. The 
project GRM addresses these weaknesses. 

 

213. The details of the GRM, including a time-bound flow chart of procedures, are included in  
the project EMP (Attachment 1 of this IEE). 
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X. CONCLUSIONS AND RECOMMENDATIONS 
214. Project impacts and mitigation measures. Avoidance of potential construction and 
operational impacts will begin with pre-construction measures relating to project readiness. 
These are identified in the IEE and EMP, to ensure that, prior to project implementation, the 
capacity to manage the project environmental safeguards is present in the project agencies 
(Section VI.C). 

 

215. Construction. Site-related construction impacts potentially affecting adjoining lands and 
resources include the use or pollution of water resources, haulage and stockpiling of 
construction materials, impacts to the biological environment and impacts to physical cultural 
resources. These have been assessed in the IEE and found to be not significant (in the case of 
the biological environment and physical cultural resources) or localized, short term, and able to 
be effectively mitigated through the application of good construction and housekeeping practices 
and adherence to construction site plans. To mitigate potential impacts of noise and dust, 
subproject locations are in compliance with the PRC’s technical standard for preventing pollution 
from livestock and poultry breeding, which requires a 500 m separation between intensive 
livestock enterprises and residential areas. 

 

216. Operations. During operation, there is potential for negative environmental impacts 
associated with (i) the exploitation of water resources; (ii) inadequate treatment and/or disposal 
for reuse of wastewater; (iii) solid waste; (iv) groundwater; and (v) odor and safety of air 
emissions. For water use, the PPEs will install water meters to measure all water entering the 
livestock production process (township pipelines, wells, local reservoirs) and report water 
consumption quarterly. Details of the water use permits issued to the PPEs by the county WRBs, 
including the limits of allowable extraction and the size of the local groundwater resource, have 
been assessed. 

 

217. For biogas slurry, the PPEs producing livestock waste and wastewater will pipe the 
biogas slurry to adjacent farmland, for use as liquid fertilizer. Specifications for application of the 
liquid fertilizer to land have been calculated and will be controlled to ensure that local soils and 
seasonal crop demands determine the area and level of application. This will ensure that excess 
fertilizer does not contaminate groundwater in the areas of application. Management and 
monitoring will be in place to ensure the biogas slurry meets the required standard. 

 

218. For solid wastes, groundwater and odor/air emissions, the IEE concludes that impacts 
are not significant and are able to be minimized by mitigation measures and operational 
management. Solid waste management maximizes recycling and requires only confirmation of 
the capacity of the recycling agencies. Groundwater pollution will be avoided through proper 
containment of site drainage and waste streams. The impact of operational odor is countered by 
the absence of sensitive receivers within 500 m of the sites and the county land use regulations 
to prohibit residences within that distance. Operational noise levels are within standard at facility 
boundaries and also attenuated by the minimum 500 m distance from sensitive receivers. 

 

219. Environmental management plan. The EMP brings together all the mitigation 
measures for the identified impacts as well as pre-construction requirements, operational 
management prescriptions and the activities and budgets required to address the unresolved 
impact issues of wastewater use and groundwater exploitation. The EMP also includes (i) a 
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GRM to ensure affected people have a timely response to their complaints and (ii) an 
environmental monitoring program, designed in the PPTA phase, to monitor and report on the 
environmental sustainability of the PPE facilities. The program is appropriate for the 
environmental safeguarding of the planned works and forms part of a comprehensive set of 
environmental management documents. The EMP includes institutional responsibilities, training 
needs, reporting schedules, and costs for implementing the mitigation measures and the 
monitoring requirements. The three new subprojects will be implemented in strict accordance 
with the environmental management plan. 

 

220. Risks and assurances. Key potential risks are (i) the PPEs do not use local water 
resources (especially groundwater) sustainably; (ii) the PPEs do not capture and treat all 
wastewater from animal production and processing, resulting in local soil and water pollution; 
and (iii) during project operation, treated wastewater and biogas slurry from animal production 
and processing are distributed as irrigation and/or liquid fertilizer without confirmation of quality 
and crop absorption capacity. These risks have been included in the PPTA’s risk assessment 
and risk management plan and are addressed in the EMP. 

 

221. Assurances. The assurances are divided into project safeguard assurances and 
environmental sustainability assurances. 

Assurances for Environmental Safeguards 

(a) Pre-construction readiness. The PMO will implement the following 
measures in the pre-construction phase to ensure the project’s environment 
management readiness: (i) appoint a qualified environment officer within HPG’s PMO 
(termed the ‘PMO environment officer’), (ii) recruit at least one LIEC (as part of the 
loan administration consultant services); (iii) ensure that all PPEs have arranged 
contractual agreements with county EMS to conduct the environmental impact 
monitoring described in the EMP. All EMS will be qualified centers which are part of 
the county EPBs; and (iv) ensure that the EMS report their monitoring results to the 
PMO at the same time as the PPEs. 

(b) Tendering and contracts. The PMO will ensure that all construction 
tenders, plans and contracts include the EMP obligations, including the environmental 
monitoring program. 

(c) Compliance with laws and policies. The PPEs will construct, operate, 
maintain, and monitor the project facilities in strict conformity with (i) all the PRC laws 
and regulations on environmental protection, health, labor, and occupational safety; (ii) 
ADB‘s SPS (2009) for the environment; and (iii) all environmental mitigation and 
monitoring measures detailed in the project IEE and EMP. 

(d) Reporting. During construction, (i) the PPEs will provide regular 
environmental monitoring reports to the PMO, at a frequency to be determined between 
the PPEs and the PMO. Note that this only concerns the frequency of reporting. The 
frequency of monitoring is already fixed in the EMP; and (ii) the PMO will prepare and 
submit to ADB semiannual environmental reports in a format acceptable to ADB until 
the completion of all construction activities. 

(e) Training. Before and during subproject construction, the PMO will 
organize and conduct training on implementation and supervision of the project EMP to 
the PPEs and contractors. 

(f) Grievance redress mechanism. The PMO will ensure that the project 
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GRM for environmental and social matters is established with clear procedures to 
receive, resolve, and document any grievances. The GRM will be established and fully 
operational at least 2 months before the start of any construction activities. 

(g) Water resources. (i) All PPEs will obtain and comply with the water 
resource permits issued by the WRBs; (ii) all PPE facilities for livestock production 
and processing, and processing facilities for waste, wastewater, and feed, will be 
equipped with water meters to measure water entering site (i.e., from wells, reservoirs, 
and/or municipal pipeline services); and (iii) all PPE facilities will maximize water savings 
measures in facility design and operation. 

(h) Solid waste and wastewater. All PPE facilities will ensure that the design 
and operation of facilities for solid and liquid waste collection, treatment, storage, and 
disposal will (i) comply with relevant regulatory standards; (ii) match predicted waste 
volume levels; and (iii) avoid pollution of surface water, groundwater and lands. 

(i) Biogas slurry. The PPEs with biogas facilities will ensure that the design, 
management, and monitoring of biogas slurry achieves compliance with regulatory 
standards for discharge and use as liquid fertilizer. This is to be confirmed prior to the 
start of any construction. 

(j) Energy. All PPE facilities for livestock production and processing, and 
processing facilities for waste, wastewater, and feed, will (i) be equipped with electricity 
meters to measure energy use; and (ii) maximize energy savings measures in facility 
design and operation. 

(k) Scope of operations. The PPEs will not expand site operations beyond 
the PPE lands, and stock inventories, as described in the domestic FSRs and ADB 
project documents. 

 

Assurances for Output 2 concerning Environmental Sustainability 

(l) All PPEs will implement the monitoring program for ‘sustainability 
demonstration indicators’ developed for Output 2, which is described in the project EMP 
and the project administration manual (PAM). This includes compliance with the 
procedures described for data collection, compilation, and reporting. 

 

(m) The PPEs will implement this monitoring program in (i) the new project 
facilities; and (ii) at least one similar existing facility of the same livestock type 
elsewhere in the county (e.g., for a new duck farm under the project, an existing duck 
farm by the PPE will also be monitored). 

 

(n) The PMO will integrate the program into the livestock product quality and 
safety monitoring and inspection system (Output 1). The results of the program will 
be included in annual reporting for the system. 

 

(o) The PPEs will implement this monitoring program throughout the life of 
project operations. 
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222. Conclusion. The project design has been developed toward the reuse and recycling 
of livestock waste and wastewater, avoidance of new land conversion, and the physical 
location of subprojects to avoid impacts to settlements and cumulative stress on land, water, 
energy, and feed crop resources. For environmental safeguards, assuming full and effective 
implementation of the project EMP (Attachment 1), the potential environmental impacts 
identified in this IEE are expected to be mitigated to levels which comply with the relevant 
PRC standards. Measures toward environmental sustainability are further strengthened by the 
inclusion of a sustainability monitoring program, and the value of this program is anticipated to 
grow over time, as the government and the PPEs track progress in efficiency. 
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ATTACHMENT 1: ENVIRONMENTAL MANAGEMENT PLAN 
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This environmental management plan is an attachment to the initial environmental examination 
report, which is an official document of the borrower. The views expressed herein do not 
necessarily represent those of ADB’s Board of Directors, Management, or staff and may be 
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preliminary in nature. Your attention is directed to the “Terms of Use” section of the ADB website 
(www.adb.org). 

 

 

 

 

In preparing any country program or strategy, financing any project, or by making any 
designation of or reference to a particular territory or geographic area in this document, the Asian 
Development Bank does not intend to make any judgement as to the legal or other status of any 
territory or area. 
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A. Introduction 

 

1. This environmental management plan (EMP) is developed for the Henan Sustainable 
Livestock Farming and Product Safety Demonstration Project (the project). It summarizes the 
potential project environmental impacts and defines mitigation measures and monitoring 
requirements for the design, construction, and operational stages of the project. It also defines 
the institutional arrangements and mechanisms, roles and responsibilities of different institutions, 
and costs for EMP implementation. The EMP seeks to ensure continuously improving 
environmental protection activities during preconstruction, construction, and operation to avoid, 
reduce, and/or mitigate adverse impacts and risks. The EMP is based on the findings of the initial 
environmental examination (IEE) and domestic environmental assessment reports. 

 

2. This EMP will be disclosed on the Asian Development Bank’s (ADB) public website 
(www.adb.org) and included in the project administration manual (PAM). It will also be included 
as a separate annex in all bidding and contract documents. The contractors will be informed of 
their obligations to implement the EMP, and to provide for EMP implementation costs in their bids 
for project works. 

 

3. The EMP includes a monitoring program. Monitoring results will be used to evaluate: (i) 
the extent and severity of actual environmental impacts against the predicted impacts; (ii) the 
performance of the environmental protection measures and compliance with relevant laws and 
regulations; (iii) trends of impacts; and (iv) overall effectiveness of the EMP. 

 

B. Institutional Arrangements and Responsibilities for EMP Implementation 

 

4. The Henan provincial government is the executing agency (EA) for the project. The EA 
has set up a project coordinating group (PRG) to facilitate liaison with project agencies and to 
assist in complaints resolution in the GRM. The PRG comprises representatives from the Henan 
Provincial Development and Reform Commission (HDRC), the Henan Provincial Finance 
Department (HFD), the Henan Animal Husbandry Bureau (HAHB), the Henan Provincial 
Environmental Protection Department (HEPD), the Henan Poverty Alleviation Bureau, and the 
Women’s Federation of the People’s Republic of China (PRC). 

 

5. The EA has established a project management office (PMO), who will be responsible, on 
behalf of the EA, for the day-to-day management of the project and the implementation of the 
EMP. The PMO has nominated and established the position of a PMO environment officer (Table 
A1.1) who will coordinate the activities of the EMP. The terms of reference for this officer are in 
Annex A. 

 

6. The PMO, through the PMO environment officer and in coordination with the loan 
implementation environment consultant (LIEC), will do the following. 
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(i) Prepare and provide the following specification clauses for incorporation in the 
bidding procedures: (a) environmental management requirements to be budgeted 
by the project participating enterprises (PPEs) and their construction contractors; 

(b) environmental clauses for contractual terms and conditions; and (c) the EMP; 

(ii) Translate the EMP into Chinese language, and ensure that it remains consistent 
with this original version in English language; 

(iii) Ensure the EMP is implemented by the contractors, and that all contractors and 
the PPEs comply with the EMP; 

(iv) Implement the grievance redress mechanism (GRM, Section G); and 

(v) Prepare and submit semiannual environmental monitoring reports to ADB. 
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7. Environmental monitoring station. In each project county, the environmental 
monitoring station (EMS) of the environmental protection bureau (EPB) will be contracted by the 
PPE to implement the external environmental monitoring program described in this EMP. The 
PMO will supervise this monitoring. Each EMS will report to the local EPBs and PMO. Each EMS 
will be identified in the project procurement plan. 

 

8. The LIEC will be hired under the loan implementation consultancy services. The terms of 
reference for this position are in Annex B. The LIEC is essential to completion of environmental 
pre-construction activities and should be recruited as soon as possible after loan effectiveness. 
The LIEC will assist the PMO environment officer with the following: 

 

1. Before Construction 

 

(i) Assist the PMO and the PPEs to integrate the EMP mitigation and management 
measures into construction contracts and arrangements; 

(ii) Ensure that relevant sections of the project EMP are incorporated in the 
construction contract documents; 

(iii) Assist the PMO to establish and publicize the GRM; 

(iv) Develop procedures to (a) monitor and report on the EMP implementation 
progress, and (b) record and collate complaints and resolution under the GRM; 

(v) Provide support and training to the PMO, the PPEs, and contractors on the 
specific requirements of the EMP, as required; and 

(vi) Assess the project components’ environmental readiness prior to implementation. 

 

2. During Project Implementation 

 

(i) Conduct regular EMP compliance assessments; undertake site visits, as required; 
identify any environment-related implementation issues; and propose necessary 
responses in corrective action plans; 

(ii) Assist the PMO to prepare semiannual environmental monitoring progress reports 
for submission to ADB; 

(iii) Assist the PPEs in the completion of performance indicators from the initial 
operation phase for the sustainability demonstration form (Annex C); and 

(iv) Prepare a sustainability demonstration report for each PPE comparing baseline 
sustainability indicators with operational performance indicators. 

 

9. The PPEs will implement the project components and EMP mitigation measures, 
administer and monitor contractors and suppliers, and be responsible for construction 
supervision and quality control at each subproject site. Each PPE has assigned an environment 
and social officer (Table A1.1). 
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10. The contractors will need to understand their requirements under the EMP. Each 
contractor will be required to assign a specific member of their work team who will be responsible 
for the team’s environmental, health, and safety management. The contractors will work with the 
PPE environment and social officers, the PMO environmental and social safeguard ifficer, and 
the LIEC to ensure that prior to any works, the EMP is jointly reviewed and any site-specific 
measures are identified and agreed. 
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Table A1.1: Environment and Social Officers for the Project 

 Project contact Environment contact Social contact 

HPMO 

.Wang Peizhong director of 
HPMO 

 0371-65918865.  
Nyt.wang@msn.com 

Li Xiaoyun 

0371-65918852 

Lxyun96@163.com 

Li Xiaoyun 

0371-65918852 

Lxyun96@163.com 

Provincial 
Animal 
Husbandry 
Bureau 

Liu Hongwei 

13937160010 

lhw0371@163.com 

Song Shandao 

15890636525 

lhw0371@163.com 

Liu Hongwei 

13937160010 

lhw0371@163.com 

Dadi 

 

Ma Xiaozhen(Project manager) 

13303719936 

DDmy2008@163.com 

Xinbing 

13939816371 

17142362@qq.com 

Hu Min (Legal person) 

15838160271 

DDmy2008@163.com 

Fenghua 

Li Guocheng 

18695809901 

zhangzhigangemail@163.com 

631726753@qq.com 

Li Guocheng 

18695809901 

zhangzhigangemail@163.com 

631726753@qq.com 

Li Guocheng 

18695809901 

zhangzhigangemail@163.com 

631726753@qq.com 

Hengtianran 

Zhang Guoyan (GM) 

13903748818  

htrnm@163.com 

Li Siqiang 

htrnm@163.com 

13253746367 

 Zhang Qi 

6830501@qq.com 

18903741567 

Muyuan 

Shao Shiying (Project 
manager) 

13937731481 

Nxssy1129@163.com 

Xie Xingshuang 

17839538170 

myspxxs@163.com 

Xie Xingshuang 

17839538170 

myspxxs@163.com 

Muyuan Meat 
Food 

Shao Shiying (Project 
manager) 

13937731481 

Nxssy1129@163.com 

Xie Xingshuang 

17839538170 

myspxxs@163.com 

Xie Xingshuang 

17839538170 

myspxxs@163.com 

Sangao 

 (Project manager) 

13569757198 

hngssg@163.com 

Zhao Chuanfa (Secretary of 
GM) 

13839713589 

sgzcf@126.com 

Yang Xutian(Manger of 
enigeering dept.))13603973153 

hngssg@163.com 

Muyuan 

Shao Shiying (Project 
manager) 

13937731481 

Nxssy1129@163.com 

Xie Xingshuang 

17839538170 

myspxxs@163.com 

Xie Xingshuang 

17839538170 

myspxxs@163.com 

Yongxin 

Zhoulei (Project manager) 

13592207789 

  

Zhang Yabin 

18037659511 

460230467@qq.com 

Zhang Yabin 

18037659511 

460230467@qq.com 
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C. Summary of Potential Impacts and Mitigation Measures 

 

11. Potential environmental issues and impacts during the pre-construction, construction and 
operation phases, and corresponding mitigation measures, are summarized in Table A1.2. 
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Table A1.2: Summary of Potential Impacts and Mitigation Measuresa
 

 

Item 

 

Issue 

 

Mitigation / Safeguard Measure 

 

Agency 

 

Check 
Pre-construction 
1.1 Detail 
design stage 

Sustainability 
program 

Begin sustainability monitoring program (Section E) PPEs PMO, 
LIEC, 

  Assess 
remaining 
environmental 
issues 

Dadi PPE and EIA institute to update domestic EIA, 
taking account of cumulative impact for new site 
location (near existing pig facility) 

PPE via EIA 
Institute 

PMO, LIEC 

 Wastewater 
treatment 
design and 
disposal 

Prepare and submit to PMO details of the 
management and monitoring of biogas slurry to 
ensure compliance with standards for discharge and 
use as liquid fertilizer (GB7959-87). 

Sangao PPE to provide details of land application of 
biogas slurry as set out in IEE Table VI.61 

PPEs and 
DIs 

 

 

S  PPE 
  

 

PMO, LIEC 

 Solid waste 
treatment 
arrangements 

Where solid waste generated in animal production to 
be handled by arrangements off-site (veterinary 
waste, desulfurizer residue, incinerator ash), the 
capacity and willingness of off-site waste handlers to 
accept waste will be documented  

PPEs PMO 

 Water 
extraction 
permission 

PPEs will obtain a water use permit for their water 
inputs from the local Water Resources Bureaus – 
providing all details required for that application to the 
WRB 

Dadi, Dadongfang, Donghan, and Kerchin PPEs to 
provide details of water use permit as set out in IEE 

  

PPEs Local 
WRBs, 
PMO, LIEC 

1.2 Project 
environment 
al support 

Establish and 
implement 
environmental 
support 
positions 

Contract a loan implementation environmental 
consultant (LIEC) 

PMO ADB 

Contract environmental monitoring stations in each 
county (under the Henan Environmental Protection 
Division) 

PPE PMO, LIEC 

Appoint of the PMO environment and social officers PMO PMO, LIEC 
  Assign environment and social officers at each PPE PPE PMO, LIEC 
1.3 

Construction 
preparation 

 

Update EMP Update mitigation measures defined in this EMP 
based on the detailed design, including disclosure of 
IEE on the ADB website 

DIs, 
PPEs 

PMO, 
LIEC, 
ADB 

 Construction 
plans and 
documents 

i. Prepare environment section in the terms of 
reference for construction bidders; 

ii. Prepare environmental contract clauses for 
construction, using reference to EMP and 

  

PPEs (using 
DIs) 

PMO, LIEC 

 Establish and 
publicize 
grievance 
redress 
mechanism 

i. Implement GRM; 

ii. Identify GRM entry points and brief them on their 
role; 

iii. Publicize GRM entry points, people and contacts at 
each PPE construction site, in local newspapers, 

b it  d ill  itt  d it  
    

PMO PCG, 
LIEC, 
ADB 

 Construction 
site planning 

i. Prepare construction plans including appropriate 
parts for each PPE from the project EMP, 

ii. Nominate an environmental, health, and safety 
officer (EHSO) in contractors’ team 

iii  De elop site en ironmental health and safet  plan 
     

Head 
contractor 
for each 
PPE 

PPEs, 
PMO, 
LIEC 
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Item 

 

Issue 

 

Mitigation / Safeguard Measure 

 

Agency 

 

Check 
 Construction 

water use 
arrangements 

If contractor will use tankers to supply construction 
water on site: appropriate approvals for filling tankers 
at water source will be obtained and submitted to the 
PMO. 

If water from on-site well(s) is to be used: extraction 
permits and/or approvals will be obtained and 

    

PPE, 

contractor 

PMO, LIEC 

 Environmental 
Training 

LIEC to provide training on implementation and 
supervision of environmental mitigation measures to 
contractors (see table AI.8) 

LIEC PMO 

Construction 
2.1 Air 
quality 

Local air 
pollution from 
construction 
activities 

i. Material stockpiles and concrete mixing equipment 
will be equipped with dust shrouds. Earthworks to 
prepare site should be undertaken just before 
commencement of construction to avoid long term 
stockpiling. The height of stockpiles should be less 
than 0.7m; 

ii. Vehicles transporting potentially dust-producing 
materials will have proper fitting sides and tail 
boards and covered with protective canvasses; 

iii. On-site movement of cement bags should not 
overload people or vehicles to minimize bag rupture 
and spillage; 

      
        

     

Contractors PPEs 

2.2 Water 
resources 

Source of 
construction 
water 

Contractors will be responsible for sourcing water for 
general construction camp use. No groundwater shall 
be extracted without extraction permits and/or 
approvals (see Item 1.3) 

Contractors PPEs 

2.3 Water 
quality 

Pollution of 
surface water 
and 
groundwater 

Contractors shall ensure that: 

i. Sedimentation tanks are built, and after settling out 
of solids the upper clear liquid is recycled for 
spraying the construction site (dust control), and the 
waste residue in the tank is cleared and transported 
to designated landfills; 

ii. Oil traps are provided for service areas and parking 
areas, and oil-water separators are installed before 
the sedimentation tank for oil-containing 
wastewater; 

iii. All construction machinery is repaired and washed 
at special repairing shops. No on-site machine 
repair and washing shall be allowed; 

iv. Storage facilities for fuels, oil, and other hazardous 
materials are within secured areas on impermeable 
surfaces, and provided with bunds and cleanup kits; 

v  The contractors’ fuel suppliers are properly 
       

       
        

 

Contractors PPEs 

2.4 Revege- 
tation 

Impact on flora 
and fauna 

Minimize construction area by site planning and 
construction management. 

Ensure that during backfill, the original order of soil 
layers is followed. 

The principle of “reco er the amo nt of damaged” ill 
        

Contractors PPEs 
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Item 

 

Issue 

 

Mitigation / Safeguard Measure 

 

Agency 

 

Check 
  vegetation after construction. 

Revegetation and landscape planting (including shade 
trees for sheds) should be native species indigenous 

   

  

2.5 Physical 
cultural 
resources 

Protection of 
chance finds 

Chance find procedures in line with the PRC 
government procedures will be established for 
undiscovered underground cultural or historic sites 
that might be identified during project implementation. 

Contractors 
and PPEs 

PMO, County 
Administration 
of Cultural 
Heritage 

2.6 Health 
and safety 

Construction 
safety 

Construction contractor shall ensure that 

i. all reasonable steps are taken to protect any 
person on the site from health and safety risks; 

ii. the construction site is a safe and healthy 
workplace; 

iii. machineries and equipment are safe; 

iv. adequate training or instruction for occupational 
health and safety is provided; 

v. all workers are provided with personal protection 
equipment; 

vi. adequate supervision of safe work systems is 
implemented; and 

           
      

      
       

     

Contractors PPEs, PMO 

Operation     
3.1 Water Impact on 

water 
resources 

Install water meters to measure all water entering the 
livestock production process from all sources 
(pipelines (township supply), wells and local 
reservoirs and report water consumption quarterly. 

PPEs PMO, ADB 

 Impact on 
surface water 
quality from 
wastewater 

Ensure biogas slurry meets the standards of Sanitary 
Standard for the Non-Hazardous Treatment of 
Manure and Night Soil (GB7959-87) before releasing 
to farmland and used as liquid fertilizer. 

PPEs PMO, ADB 

 Impact on 
groundwater 
quality 

Implement provisions of Technical Standard of 
Preventing Pollution for Livestock and Poultry 
Breeding (HJ/T81-2001). 

i. separation of stormwater drainage system and 
sewerage collection system (stormwater to be 
stored separately for site use); 

ii. built sewage collection and distribution system in 
the project site; 

iii. no open trenches; 

iv. drainage vessels with anti-seepage measures or 
cement pipes to convey wastewater and prevent 
overflow and infiltration; 

v  all storage facilities  pre-treatment tanks  
      

       
        

   

PPEs PMO, ADB 

3.2 Air 
quality 

Odor and 
safety (NH3 
and H2S) 

In local planning, maintain a 500 m distance around 
site in compliance with Technical Standard of 
Preventing Pollution for Livestock and Poultry 
Breeding (HJ/T81-2001) to prevent residential 
development. 

Local and 
county 
government 

PMO, HPG 



120 
 

 

 

 

Item 

 

Issue 

 

Mitigation / Safeguard Measure 

 

Agency 

 

Check 
 Noise impacts In local planning, maintain a 500 m buffer around site 

in compliance with the Technical Standard of 
Preventing Pollution for Livestock and Poultry 
Breeding (HJ/T81-2001) to prevent residential 
development  

Local and 
county 
government 

PMO, HPG 

3.3 Solid 
waste 

Unplanned or 
unsound 
disposal of 
solid wastes 

All solid waste generated in animal production to be 
handled and disposed of by arrangements on-site or 

off-site. Off-site arrangements must have the capacity and 
        

PPEs PMO, LIEC 

3.4 Major 
hazards 

Biogas storage 
hazard 

Management of level 2 hazard under HJ/T169-2004 to 
be implemented: 

PPEs PMO, Henan 
Safety and 
security Office 

3.5 Health 
and safety 

Health and 
safety of 
operating staff 

Operating staff to be protected from workplace 
hazards by; 

i. safe storage and handling of chemicals for 
disinfection of facilities and livestock, 

ii. safe handling of chemicals, serums, and 
veterinary pharmaceutics in laboratories; 

       

        

PPEs PMO, Henan 
Safety and 
security Office 

ADB = Asian Development Bank, DI = design institute, EIA = environmental impact assessment, EPB = environmental 
protection bureau, PPE = participating project enterprise, O&M = operation and maintenance, PMO = project 
management office, WRB = water resources bureau. 

Sources: Project preparatory technical assistance team; and subproject EIAs. 
a See Tables A1.6, 8–9 for costs. Note: Items 1.1 and 1.3 = costs are part of the project design costs; item 1.2 = items 

funded under the project loan (loan consultants) or the PMO costs. 

 

D. Monitoring and Reporting 

 

12. Three types of project monitoring will be conducted under the EMP. 

(i) Compliance monitoring. To be conducted by the LIEC; 

(ii) Internal monitoring. To be conducted by the PPE. This will include monitoring of 
air quality and noise during construction, and wastewater quality (including inlet 
and outlet of sewage treatment station, and pay attention to the periodic change 
of water quality and quantity) and groundwater during operation; and 

(iii) External monitoring. To be conducted by a qualified environmental monitoring 
unit. This will include air, noise and water during construction and air (odor), noise, 
wastewater quality and groundwater during operation. 

 

13. ADB will oversee project compliance on the basis of the semiannual environmental 
monitoring reports provided by the PMO and site visits as required. Monitoring and reporting 
arrangements defined for this project are described below. 

 

13. Project readiness inspection. Before construction, the LIEC will assess each PPE’s 
readiness in terms of environmental management based on a set of indicators (Table A1.3) 
and report it to ADB and the PMO. This assessment will demonstrate that environmental 
commitments are being carried out and environmental management systems are in place 
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before construction starts, or suggest corrective actions to ensure that all requirements are 
met. Some of these commitments are particularly important because information relating to 
them was either not submitted in the PPTA phase or submitted too late in the PPTA phase 
for proper resolution. These include compliance with loan covenants and assurances relating 
to (i) the management of treated wastewater as liquid fertilizer and (ii) Sustainable use of 
groundwater resources, and confirmation of environmental compliance information for the 
three high-tech sub project enterprises. 

   

14. . 
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Table A1.3: Project Readiness Assessment Indicators 

 

Indicator Criteria Assessment 
Environmental 
Supervision 

• LIEC is in place Yes / No 
• Qualified environmental monitoring stations contracted by PMO Yes / No 

 
Compliance with 
loan covenants and 
assurances 

• The borrower complies with loan covenants related to project design and 
environmental management planning 

• Assurances on (i) the management of treated wastewater as liquid 
fertilizer (see Section VI.I of IEE) and (ii) the sustainability of groundwater 
e traction (see Section VI I of IEE) 

Yes / No 

Yes / No 

 

Domestic EIA 
• Dadi PPE and EIA Institute have updated domestic EIA, accounting for 

cumulative impacts of new site location (near existing pig facility) 
Yes / No 

Public involvement • Meaningful consultation completed Yes / No 
• GRM established with entry points Yes / No 

Contracts include 
environmental 
safeguards 

• Bidding documents and contracts incorporating the environmental 
activities and safeguards listed as loan assurances 

Yes / No 

Construction plans • Site construction plan prepared for each PPE Yes / No 

Water extraction 
permits/approvals 

• For construction water 

• F  PPE f ilit  ti  

Yes / No 
Yes / No 

Solid waste 
arrangements 

• Documentation showing capacity and willingness of agencies to accept 
waste from each PPE (includes veterinary waste, household waste, 
desulfurizer residue and incinerator ash) 

Yes / No 

EMP financial 
support 

• The required funds have been set aside for EMP implementation by each 
PPE Yes / No 

Sustainability 
Demonstration 

• The baseline data for the Sustainability Environmental Demonstration 
Format has been filled in for each PPE 

Yes / No 

 

15. Project monitoring. Table A1.4 shows the environmental monitoring program designed 
for this project, defining the scope, location, parameter, duration and frequency, and responsible 
agencies, for monitoring during the construction and operational stages. Monitoring parameters 
were identified in the environmental assessment for each PPE (Chapter VI.B of the IEE) and also 
reflect the requirements of national regulatory standards. Internal environmental monitoring will 
include monitoring of air quality and noise in the construction stage and wastewater quality and 
groundwater in the operations stage. External monitoring will include air, noise and water during 
construction and air (odor from biogas plant and organic fertilizer plant), noise, wastewater 
quality and groundwater during operations. 

 

16. The environmental monitoring results will be compared with relevant PRC performance 
standards (Table A1.5). Noncompliance with these standards will be highlighted in the 
monitoring reports. Monitoring results will be submitted to the PMO and then reported by the 
PMO to ADB in semiannual environmental monitoring reports (prepared with the support of the 
LIEC – Table A1.6). 
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Table A1.4: Environmental Monitoring Program 
 

 

Item 

 

Parameter 
Monitoring 
Location 

Monitoring Frequency and 
Duration 

Implementing 
Agency 

Supervising 
Agency 

Cost (per 
PPE/year
) CNY103

 

CONSTRUCTION STAGE 
Internal monitoring 
Dust & 
noise 

TSP, LAeq At PPE 

boundaries 

2 times/week during 
construction activity 

PPE and 
contractor 

PMO In 
construction 

costs 
External monitoring 
Dust 
and 
noise 

TSP, LAeq At nearest 
village to each 
PPE 

1 day (24-hr continuous) 
per month during 
construction 

EMS PMO 18 

Surface 
water 
quality 

SS Nearest 
waterbody or 
drainage ditch 
downstream of 
PPE 

1 day per month during 
construction 

EMS PMO 12 

OPERATIONAL STAGE 
Internal monitoring 
Waste 
water 
quality 

PH, COD, 
BOD, 
ammonia 
nitrogen, 
total 
nitrogen, 
total 
phosphorus
, fecal 
coliforms, 
Haemophilu
s and 
hookworm 
eggs, 

Flies and 
mosquito 
larvae 

At inlet and 
outlet of biogas 
plant 

Weekly routine monitoring PPE. 

EMS will 
accompany 
and verify 
monitoring 
once per 
month for 36 
months 

PMO, Local 
EPB 

Included 
in O&M 
budget 

8 

(Except 
Muyuan 

Meat Food 
and 

Fenghua) a 

Ground 
water 

Oxygen 
consumpt

ion, 
hardness, 

nitrate, 
total 

phosphor
us and 

total 
coliform 
group 

At all wells 
operated by the 
PPE for water 
supply on-site 

Weekly PPE (internal 
monitoring) 

PMO, Local 
EPB 

Included 
in 
operati
ng and 
adminis
trative 
costs 

External monitoring 
Air 
quality/ 
odor 

NH3, H2S At two nearest 
villages 
downwind of 
PPE (in 
direction of 
prevailing 
winds) 

1 time per day for 2 days 
per month for 12 
consecutive months. 

Monitoring can cease when 
100% compliance achieved 
3 consecutive times at the 
same site 

EMS PMO, Local 
EPB 

180 
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Item 

 

Parameter 
Monitoring 
Location 

Monitoring Frequency and 
Duration 

Implementing 
Agency 

Supervising 
Agency 

Cost (per 
PPE/year
) CNY103

 

Noise LAeq At all PPE 
boundaries 
facing 
settlements 

Two times per day (day time 
and night time) for 2 days 
per month for 12 
consecutive months. 

Monitoring can cease when 
100% compliance achieved 
3 consecutive times at the 

 it  

EMS PMO, Local 
EPB 

45 

Ground 
water 

Oxygen 
consumpti

on, 
hardness, 

nitrate, 
total 

phosphoru
s and total 

coliform 
group 

At monitoring 
wells 
constructed in 
the agricultural 
fields receiving 
land application 
of biogas slurry 

Monthly during crop 
growing season 

EMS PMO, Local 
EPB 

45 

(Except 
Muyuan 

Meat Food 
and 

Fenghua) 

Total estimated cost (per PPE/year): 308 

Total estimated cost for Muyuan Meat Food and Fenghua PPEs (per PPE/year): 255 

BOD = biological oxygen demand, COD = chemical oxygen demand, CaCO3 = calcium carbonate, EMS = environmental 
monitoring station; EPB = environmental protection bureau; NH3-N = ammonium nitrate.O&M = operation and 
maintenance; PMO = project management office; PPE = project participating enterprise, TN = total nitrogen, TP = total 
phosphorous. 

Notes: (i) The PPEs do not need to monitor biogas slurry quality or groundwater quality; and (ii) all costs, including training 
were estimated by the PPTA team based on experience in similar projects. 

 

Table A1.5: Monitoring Indicators and Applicable PRC Standards 

 

Phase Indicator Standard 
Construction Dust at the PPE boundary Air Pollutant Comprehensive Emission Standard (GB16297-1996) 

Dust at nearby village(s) Class II Ambient Air Quality Standard (GB 3095-1996) 
Noise limits at boundary of 
PPE 

Emission Standard of Environmental Noise for Boundary of Construction 
Site (GB 12523-2011) 

Surface water quality Surface Water Ambient Quality (GB3838-2002). The target standard for 
each monitoring site is the existing (pre-construction) class at that site. 

Operation Odor (NH3, H2S) Emission Standards for Odor Pollutants (GB 14554-93) and Hygiene 
Standards for the Design of Industrial Enterprises (TJ36-79) 

Noise Emission Standard for Industrial Enterprises Noise at Boundary (GB 
12348-2008) 

Wastewater Standards for Irrigation Water Quality (GB5084-2005) and Sanitary 
Standard for the Non-Hazardous Treatment of Manure and Night Soil 
(GB7959-87) 

Groundwater Quality Standards for Groundwater (GB/T14848-1993). The target 
standard for each monitoring site is the existing (pre-construction) class 
at that site. 

 

17. Compliance evaluation. Independent evaluation of the compliance with EMP measures 
will be undertaken by the LIEC. The PMO will report the LIEC’s independent evaluation to ADB 
on the project’s adherence to the EMP, information on project implementation, environmental 
performance of the contractors, and environmental compliance through quarterly project 
progress reports and semiannual environmental monitoring reports (Table A1.6). The LIEC will 
support the PMO in developing the semiannual environmental monitoring reports. The reports 
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should confirm the project’s compliance with the EMP and local legislation (including the PRC’s 
EIA requirements), the results of independent evaluation (both the PPE and/or contractor 
compliance with the EMP and the results of environmental monitoring by the qualified 
environmental monitoring stations), identify any environment related implementation issues and 
necessary corrective actions, and reflect these in a corrective action plan. Operation and 
performance of the project GRM, environmental institutional strengthening and training, and 
compliance with all covenants under the project will be included in the report. 

 

18. Environmental acceptance reporting. Following the PRC Regulation on Project 
Completion Environmental Audit (MEP, 2001), within 3 months after the completion of each 
subproject, an environmental acceptance report for each subproject shall be prepared by a 
licensed environmental monitoring institute. The report will be reviewed and approved by the 
HEPD and reported to ADB (Table A1.6). The environmental acceptance reports of the 
component completions will indicate the timing, extent, effectiveness of completed mitigation and
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of maintenance, and the needs for additional mitigation measures and monitoring during 
operations. 

Table A1.6: Reporting Plan 

 

Reports From To Frequency 
Pre-construction Phase 
Project readiness Project Readiness report LIEC ADB Once before 

construction 
Construction Phase 
Internal 
monitoring 

Environmental monitoring report PPE PMO, LIEC Monthly 

External 
environmental 
monitoring 

Environmental monitoring report Qualified 
environmental 

monitoring 
stations 

Local EPBs, 
PMO 

Monthly 

Compliance 
monitoring 

Environment progress and monitoring 
reports 

PMO, LIEC ADB Semi-annual 

Acceptance 
report 

Environmental acceptance report Licensed 
acceptance 

institute 

Local EPB, 
EPD 

Once; within 3 
months of 

completion of 
physical works 

Operational Phase 
Internal 
monitoring 

Environmental monitoring report (first 
three years of operation)* 

PPE PMO, LIEC Quarterly 

Compliance 
monitoring 

Compliance with EMP measures 
report (first year of operation) 

LIEC ADB Quarterly 

External 
environmental 
monitoring 

Environmental monitoring report (first 
three years of operation) a 

Qualified 
environmental 

monitoring 
stations 

Local EPBs, 
PMO 

Quarterly 

Progress report Environmental progress report PMO ADB Semi-annual 
ADB = Asian Development Bank, EPB = environmental protection bureau, HEPD = Henan Environmental Protection 
Department, LIEC = loan implementation environment consultant, PMO = project management office. 
a    3 years of monitoring from the date of the acceptance report. 

 

E. Environmental Sustainability Indicators for Output 2 

 

19. Overview. Project Output 2 is “environmentally sustainable livestock production and 
processing implemented”. Under this Output the project is assisting the PPEs to finance civil 
works and equipment for production units, processing facilities, feed processing facilities, and 
in-house process facilities for animal waste and waste treatment. “Environmental sustainability” 
is a key aspect of the Output. The collection and analysis of sustainability indicators is an activity 
which is separate from the environmental monitoring plan of this EMP. It is intended to measure 
progress in achieving environmentally sustainable livestock production for each PPE. For this 
project, environmental sustainability is defined as: 

 

Livestock production and processing which is sited, designed, and operated to 
minimize the use of external resources (especially water, energy, chemicals) and 
to maximize recycling and reuse of its waste products. 
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20. Baseline and performance indicators. The assessment of environmental sustainability 
for each PPE will be achieved by quantitative comparison between two sets of indicators: 
baseline and performance indicators. Up to 15 indicators will be monitored, covering water and 
energy resources, waste treatment, and expenditure on veterinary drugs (Annex C); the exact 
number will depend on the extent of water and/or energy resources used by each PPE. 
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Indicators were selected on the basis of: (i) they reflect important issues concerning natural 
resource use in the livestock industry in the PRC and globally; (ii) replicability and ease of 
collection, low cost, and limited training needs. Baseline indicators are collected from the PPE’s 
existing (non ADB-funded) operations which are similar to the planned ADB-funded facilities, 
specifically: (i) support the same livestock type; (ii) similar size and operations; (iii) in the same 
county. Performance indicators are the same set of parameters as the baseline indicators, to 
be measured in the new facilities once operational. 

 

21. Data collection, timing, and duration. Monitoring data will be collected in a 
standardized form (Annex C). Data sources and collection methods are described in the form 
and will be refined during project implementation. Data sources include meter readings for water 
and electricity (meters will be installed in the new facilities as part of the project design), billing 
statements, and inventory records. Data will be collected in three-month periods (i.e., quarterly) 
at each PPE. Data collection will continue throughout the life of project operations. To help 
prepare the form, a trial data collection phase was implemented and baseline indicators for 2013 
were collected from the nine PPEs. 

 

22. Data standardization. All raw data will be converted to “per head of livestock”, so that 
valid comparisons can be made between baseline and performance indicators. For example: if 
the enterprise used 100,000 liters of water over a 3-month period, and had an inventory of 70 
cattle, then the water use for that quarter was 1,429 liters/head. 

 

23. Data storage. Quarterly monitoring data will be entered into an excel sheet in the same 
format as Annex C. Completion of the form requires the conversion of raw data to “per head of 
livestock”. These adjusted values will then be entered into a database which stores all adjusted 
data for baseline and performance indicators, for each PPE, per quarter and per year (Annex D). 
The monitoring form (Annex C) and database (Annex D) have been provided to the PMO as an 
excel file. The database contains individual spreadsheets for each PPE. 

 

24. Reporting. The PPEs will (i) provide the quarterly data to the PMO; (ii) provide a brief 
annual report to the PMO summarizing the annual monitoring results, any issues encountered, 
how these were resolved, and lessons learned. This can be included within the overall PPE 
annual report to the PMO. The PMO will summarize the annual results from all PPEs and include 
this in the semiannual progress reports to ADB. 

 

25. Roles and Responsibilities 

(i) Project participating enterprises. (a) Collect all quarterly raw data; (b) at end of 
each quarter, enter raw data into excel sheet and submit to PMO; (c) ensure raw 
data forms (hard copies) and excel files are stored in a safe, clean and dry place, 
and can be easily retrieved (e.g., if requested by PMO and/or ADB); and (d) 
submit brief annual report to the PMO (see above) by the following January. 

(ii) Project management office environment officer. (a) Review the quarterly data 
and discuss with the PPEs to check for any missing data or obvious errors or 
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concerns; (b) enter the PPE quarterly data into the livestock product quality and 
monitoring inspection system (Output 1 of the project); (c) include the results in 
the semiannual environment reports to ADB; and (d) ensure that the PMO 
includes the results in the progress reports to ADB for Outputs 1 and 2 of the 
project. 

(iii) Loan implementation environment consultant (LIEC). (a) Review and if 
necessary, refine the quarterly data collection form (Annex C) and database 
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(Annex D). Prior to making any revisions, seek review and approval from the PMO 
and ADB; (b) prepare simple and brief reporting templates for (i) PPE annual 
report to PMO; (ii) PMO reports to ADB, for inclusion in the semiannual progress 
reports to ADB; (c) ensure that by the end of the first year of PPE operations, data 
collection is operational and any issues have been resolved; (d) in the first 3 years 
of operation, closely support the PPEs and the PMO environment officer in the 
collection, analysis, and reporting of data. Ensure that by the second year, the 
PPEs and the PMO are fully capable of independently conducting all data 
collection, storage, analysis, and reporting; and (e) prepare independent progress 
reports which review the status of the monitoring program, including progress by 
the PPEs and the PMO, issues and lessons learned, and comparison between 
baseline and performance indicators. 

 

F. Training 

 

26. The capacity of the PMO and the PPEs and their environment and social officers 
responsible for EMP implementation and supervision will be strengthened through training. This 
will impart an understanding of the goals, methods, and practices of project environmental 
management. Initially, the training will be in formal workshops but will extend to on the job 
training by the LIEC as he/she visits construction sites. 

 

27. The formal training will cover EMP implementation, supervision, and reporting, and on the 
Grievance Redress Mechanism (GRM, Table A1.7). Training will be facilitated by the LIEC with 
support of other experts under the loan implementation consultant services. Attendees from the 
PPEs will be the environmental and social officers and supervising engineers. 

 

Table A1.7: Training Program 
 

 

Training 

 

Attendee 

 

Content 

 

Time 

 

Day 

 

Person 

Cost (CNY/ 

person/ day) 

Total 
CNY 

EMP 

implementation 

PMO and 
PPEs 

EMP roles and 
responsibilities, 
monitoring, 
supervision, reporting 
procedures, review of 
experience (after 12 
months) 

Once prior to, 
and once after 
the first year of 
project 
implementation 

2 35 600 42,000 

Grievance 
redress 
mechanism 

All 
“project 
agencies” 

Roles and 
responsibilities, 
Procedures 

Once prior to, 
and once after, 
the first year of 
project 
implementation 

1 40 600 36,000 

Environmental 
protection and 
monitoring 

PMO and 
PPEs 

Pollution control on 
construction sites (air, 
noise, waste water, 
solid waste) 

Once (during 
project 
implementation) 

2 35 600 42,000 
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Sustainability 
demonstration 
monitoring 

PMO, 
PPEs 

Measurement and 
reporting of 
performance 
indicators 

Once (during 
project 
implementation) 

1 35 600 21,000 

Total estimated cost: 141,000 
EMP = environmental management plan, PMO = project management office, PPE = project participating enterprise, 
PPTA = project preparatory technical assistance. 

Note: All costs, including training, were estimated by the PPTA team based on experience in similar projects. 
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G. Grievance Redress Mechanism 

 

28. A GRM has been established as part of the project EMP to receive and manage any 
public environmental and/or social issues which may arise due to the project. The project 
agencies will ensure that potentially affected communities are informed on GRM at an early 
stage of the project. The PPEs, the PMO, and the HEPD personnel have received training from 
the PPTA team on the GRM. 

 

29. Project agencies (i.e., those directly involved in the project) comprise the PMO, the PPEs, 
contractors, village committees, and local EPBs. The PMO is the lead agency responsible for 
overall management, implementation, and reporting of the GRM. The PMO environment and 
social officers coordinate the GRM and will (i) instruct the concerned PPEs, local EPBs, and 
contractors on their responsibilities in the GRM; (ii) establish a simple registry system to 
document and track grievances received (including forms to record complaints and how they 
have been resolved); and (iii) report on progress of the GRM in the semi-annual environmental 
monitoring and progress reports to ADB. 

 

30. The full list of GRM officers and their contact points is in Table A1.1. Each PPE has 
assigned an environmental and/or social contact person within their staff, who are responsible 
for implementation of the GRM and other relevant aspects of the EMP. Tasks include keeping a 
record of complaints. At least 2 months before construction commences, these contacts will be 
publicized at each PPE construction site and forwarded to local village committees to ensure that 
entry points to the GRM are well known. 

 

31. GRM readiness procedures prior to start of construction. To be successful and 
reduce the likelihood of public concerns, the following measures will be implemented before any 
construction: 

(i) Land acquisition. As per the project covenants, leasing agreements for land and 
buildings or other facilities to be leased have been accepted by the affected 
peoples (women and men) that are leasing all or portions of their land or other 
physical assets to the project. 

(ii) On-site procedures. (a) All contractors and work staff will be briefed by the PMO 
on the GRM. Contractors and workers will be instructed to be courteous to local 
residents and, in the event they are approached by the general public with an 
issue, to immediately halt their work and report the issue to the foreman; and (b) 
at least one sign will be erected at each construction site providing the public with 
updated project information, the GRM process, and contact names and details for 
the GRM entry points (Table A1.1). 

(iii) Non-project agencies. Prior to project construction, the PMO and will notify all 
relevant agencies about the project and GRM, so that if these agencies receive 
complaints, they know to contact the PMO and follow up, as necessary. This will 
include, but not be limited to, local EPBs, the local courts, and police. 
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32. The procedure and timeframe for the GRM is shown in Figure A1.1 and is as follows. 

 

(i) Stage 1 (maximum 15 working days). Affected persons or groups can submit a 
written or oral complaint to the project agencies (i.e., village committee, 
contractor, PPE, local EPB, PMO) as well as any other relevant institutions they 
wish to (e.g. the local courts, police, etc). Project agencies take the following 
steps in Stage 1 if they receive a complaint. 
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(a) Step 1. Project agency receives complaint. Within 2 working days, notifies 
the PMO. 

 

(b) Step 2. The PMO assesses if the complaint is eligible. Within 1 working 
day (i.e., maximum of 3 working days from first receipt of the complaint) 
informs the project agency handling the complaint of its eligibility. Eligible 
complaints include those where (i) the complaint pertains to the project; 
and (ii) the issues fall within the scope of environmental and social issues 
that the GRM is authorized to address. 

 

(c) Step 3a—Eligible complaints. The agency attempts to resolve the issue 
directly with the affected person. Within 5 working days of receiving the 
complaint, the agency will provide clear advice to the affected person on 
the proposed corrective action and by when it will be taken. In general, the 
corrective action(s) will be implemented not later than 10 working days 
from this point. If quick corrective action is not possible, or the agency 
receiving the complaint is unsure how to proceed, or the complainant is 
not satisfied by the initial corrective action, then the complaint will be 
referred to the PMO and Stage 2 actions. 

 

(d) Step 3b—Ineligible complaints. If a complaint is assessed to be 
ineligible, the PMO and the project agency meet with the affected person 
and inform them. The PMO will ask the affected person if they would like 
to be referred to relevant agencies. 

 

(e) Step 4. The project agency submits all documentation on the case to 
PMO. The PMO will enter the complaint and resolution in the complaints 
register. This will include making a written record of any oral complaints. 

 

(f) Non-project agencies. In the event that non-project agencies receive 
complaints and refer these to the PMO, the PMO will follow the steps 
above. 

 

(ii) Stage 2 (maximum 10 working days). For complaints not resolved by other 
project agencies in Stage 1, Stage 2 is initiated. The PMO environment and/or 
social officers will meet with the affected person and together discuss the issue 
and identify possible solutions. Prior to the meeting, the PMO will ask the affected 
person if the subject agency (e.g., contractor, the PPE) and village committee can 
attend the meeting. At the meeting, a possible solution will be agreed upon. The 
subject agency (e.g., contractor, the PPE, village committee) will implement the 
agreed solution and report the outcome to the PMO within 5 working days of 
receipt of this advice. The PMO will also inform ADB and include all relevant 
documents in its progress reports to ADB. 
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(iii) Stage 3 (maximum 6 weeks). If Stage 2 is unsuccessful (i.e., no solution can be 
identified or the affected person is not satisfied with the proposed solution), the 
PMO will refer the complaint to the PCG. The PCG will work with all stakeholders 
to identify a solution acceptable to all. The agreed solution will be implemented 
and a report on the outcome provided to the PMO within 4 weeks. 

 

33. Time limits for these steps are listed in Table A1.8. 
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Table A1.8: Time Limits for GRM Stages 

Stage Time Limits Steps Internal Time Limits 
Stage 1 15 working 

days 
1 and 2 Complaint resolved directly with the 

affected person 
5 working days from receipt 
of complaint 

3 and 4 Complaint referred to the project 
management office (PMO) for 
resolution 

10 working days from receipt 
of complaint 

Stage 2 10 working 
days 

 PMO identifies solution, and replies to 
affected person and the appropriate 
agency for action 

5 working days from the 
PMO’s receipt of complaint 

Contractor, project participating 
enterprise (PPE), or village committee 
implements agreed solution 

5 working days from 

receipt of the PMO’s advice 

Stage 3 4 weeks  Solution agreed with the project 
coordinating group (PCG), resolved, 
and reported 

4 weeks from referral of 
complaint from the PMO to 
the PCG 

Implementation of action plan 2 weeks after finalization of 
action plan by PCG 

 

34. Any costs incurred to receive, document, and address grievances will be paid by the 
PMO. The grievance procedures will remain valid throughout the duration of project construction 
and the first 2 years of project operation. 

 

35. The tracking and documenting of grievance resolutions by the PMO will include the 
following elements: (i) tracking forms and procedures for gathering information from project 
personnel and complainant(s); (ii) regular updating of the GRM database by the PMO 
environment and social officers; (iii) processes for informing stakeholders about the status of a 
case; and (iv) a simple but effective filing system, so that data can be retrieved for reporting 
purposes, including reports to ADB. 

 

36. No part of the project GRM affects the existing rights of affected persons to take their 
complaints to the courts. At any time in this process, an affected person may contact ADB (East 
Asia Department) directly, including ADB’s Resident Mission in the PRC (PRCM). 

 

37. If the above steps are unsuccessful, people adversely affected by the project may submit 
complaints to ADB’s Accountability Mechanism. The Accountability Mechanism provides an 
independent forum and process whereby people adversely affected by ADB-assisted projects 
can voice, and seek a resolution of their problems, as well as report alleged violations of ADB‘s 
operational policies and procedures. Before submitting a complaint to the Accountability 
Mechanism, affected people should make a good faith effort to solve their problems by working 
with the concerned ADB operations department (in this case, ADB’s East Asia Department). 
Only after doing that, and if they are still dissatisfied, should they approach the Accountability 
Mechanism.4 

 

 
 

4 Available at: www.adb.org/ accountability-mechanism 

http://www.adb.org/
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AP = affected person, EPB = environmental protection bureau, PMO = project management office; PPE = project 
participating enterprise. 

 

Figure A1.1: The Project Grievance Redress Mechanism 
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H. Cost Estimates 

 

38. The cost for EMP implementation comprises three items: mitigation measures (Table 
A1.2), environmental monitoring (Table A1.4), and training (Table A1.6). The costs are 
summarized in Table A1.10. Excluded from the budget are (i) detailed design revisions and 
adjustments (ii) infrastructure costs which relate to environment and public health but which are 
already included in the project direct costs and (iii) remuneration for the PMO environment and 
social officers and loan implementation consultants. All costs, including training were estimated 
by the PPTA team based on experience in similar projects. The need for the EMP and preliminary 
cost estimates were discussed with the PPEs during the PPTA phase. 

 

39. The PPEs will pay for compliance environmental monitoring costs during construction 
and initial operating phase. The PPEs and their contractors will pay for all mitigation measures 
during construction, including those specified in the contract documents and any unforeseen 
impacts due to construction activities. The PMO and the PPEs will bear the costs related to 
environmental supervision during construction and operation respectively. The PMO will bear the 
costs for training, the GRM, and the LIEC (Table A1.9). 

 

Table A1.9. Summary of EMP Budget for 5 Yearsa
 

Name 
Impact mitigation measures (Table A2.1) 

Monitoring 
(internal + 
external)（
Tab A5.4） 

Training 
（Tab 
A5.5） 

Total in 5 
years 
(Yuan) 

Annual 
total 
(Yuan) 

 

1.3 
Grieva
nce 
Mecha
nism 

2.2 Water 
resources 

2.3 
Water 
quality 

2.4 Vegetation 
restoration 

3.4 
Biogas 

3.5 
Health 
& 
Safety 

PMO 4000 0 0 0 0 0 0 141000 145000 29000 

Dadi 4000 12000 14000 30000 50000 15000 1540000 0 1665000 333000 

Fenghua 4000 4000 5000 10000 0 5000 1275000 0 1303000 260600 

Hengtianr
an 4000 5000 6000 10000 20000 6000 1540000 0 1591000 318200 

Muyuan 4000 10000 12000 25000 45000 12000 1540000 0 1648000 329600 

Muyuan 
Meat 
Food 

4000 20000 10000 20000 0 20000 1275000 0 1349000 269800 

Sangao 4000 8000 10000 20000 40000 10000 1540000 0 1632000 326400 

Sheqi 
Muyuan 4000 12000 15000 25000 60000 20000 1540000 0 1676000 335200 

Zhoukou 
Yongxin 4000 12000 12000 25000 50000 15000 1540000 0 1658000 331600 

Total 36000 83000 84000 165000 265000 103000 11790000 141000   

Total（RMB） 12667000   
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Notes： Monitoring (internal + external) budget: the budget of all subproject enterprises is 308000 yuan per year, 
except for Muyuan Meat Food and Fenghua. There is no need to monitor the water quality of biogas slurry and 
underground water. 
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ANNEX A: DRAFT TERMS OF REFERENCE 

—PROJECT MANAGEMENT OFFICE ENVIRONMENT OFFICER 

 

I. Background 

 

1. Development projects which are assisted by the Asian Development Bank (ADB) 
routinely require the establishment of a project management office (PMO). The PMO is 
responsible for project implementation and comprises the provincial and/or municipal agencies 
involved in the project. Compliance with the loan and project agreements includes 
implementation of an environmental management plan (EMP), which is prepared as part of the 
project environmental impact assessment (EIA). The EMP is the critical guiding document to 
manage, monitor, and report upon potential project environmental impacts. Implementation of 
the EMP is a full-time task. For this reason, the PMO assigns a full-time officer for this role. 
These terms of reference describe the requirements for the PMO environment officer. 

 

II. Scope and Duration of Work 

 

2. The PMO environment officer will work on behalf of the PMO to implement the project 
EMP. The officer will report directly to the PMO. The position is for the entire project duration of 
generally 5 years. 

 

III. Qualifications 

 

3. The PMO environment officer will have (i) an undergraduate degree or higher in 
environmental management or related field; (ii) at least 5 years of experience in environmental 
management, monitoring, and/or impact assessment; (iii) ability to communicate and work 
effectively with local communities, contractors, and government agencies; (iv) ability to analyze 
data and prepare technical reports; (v) willingness and of good health to regularly visit the project 
construction sites and in different seasons; and (vi) ideally, proficiency in spoken and written 
English. 

 

IV. Detailed Tasks 

 

4. The PMO environment officer will have a detailed understanding of the project EMP and 
supporting documents, including the domestic environmental reports, the project EIA, and 
project environmental assurances. The PMO environment officer will be responsible for the 
following. 

(i) Assess whether the EMP requires updating due to any changes in project design 
which may have occurred after the EMP was prepared; 

http://www.adb.org/projects/project.asp?id=44037
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(ii) Distribute the Chinese language version of the EMP to all relevant agencies, 
including the implementing agencies; provincial and municipal agencies for 
environmentsl protection, forestry, water resources, and/or land planning; 
contractors; and construction supervision companies. This should occur at least 3 
months before the construction begins; 

 

(iii) Conduct meetings with agencies, as necessary, to ensure that they understand 
their specific responsibilities described in the EMP; 

 

(iv) Ensure that relevant mitigation, monitoring, and reporting measures in the EMP 
are included in the bidding documents, contracts, and relevant construction plans; 
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(v) Confirm that the project participating enterprises (PPEs) responsible for the 
internal environmental monitoring described in the EMP understand their tasks 
and will implement the monitoring in a timely manner; 

 

(vi) At least 2 months before the construction begins, establish and implement the 
project grievance redress mechanism (GRM) described in the EMP. This will 
include (a) preparing a simple table and budget to identify the type, number, and 
cost of materials needed to inform local communities about the GRM; and the 
starting date and scope of construction; (b) designing, preparing, and distributing 
these materials; and planning and conducting the community meetings; (c) 
preparing a form to record any public complaints; (d) preparing a summary table 
to record all complaints, including dates, issues, and how they were resolved; and 

(p) ensuring that all relevant agencies, including contractors, understand their role 
in the GRM; 

 

(vii) Prior to construction, ensure that the PPEs and their contractors have informed 
their personnel, including all construction workers, of the EMP requirements 
twhich will include all mitigation measures relating to impacts to air, water, noise, 
soil, sensitive sites, ecological values, cultural values, worker and community 
health and safety, respectful behavior when communicating with local 
communities, and responding to and reporting any complaints; 

 

(viii) During project construction, make regular site visits with the loan implementation 
environment consultant (LIEC) to assess the progress, meet with contractors 
and/or local communities, and assess the compliance with the EMP; 

 

(ix) Ensure that all relevant agencies will submit the required progress reports and 
information, including the environmental monitoring and reports of any issues or 
grievances; 

 

(x) Compile, review, and store environmental progress reports from the PPEs, 
records of any grievances, and any other relevant issues; maintain digital copies 
of all information; when necessary, enter the data into summary tables in digital 
format (e.g., to transfer records of grievances from hard copy forms); and ensure 
that all information is stored in the PMO filing system, backed up, and can be 
easily retrieved; 

 

(xi) Environmental sustainability indicators (Output 2). 

(a) Review the quarterly monitoring data collected by the PPEs, and discuss 
with them about any missing data or concerns; 
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(b) Enter the PPE quarterly data into the livestock product quality and 
monitoring inspection system (Output 1 of the project); 

 

(c) Include the results in the semiannual environment reports to ADB; and 

(d) Ensure that the PMO includes the results in the overall progress reports to 
ADB for Outputs 1 and 2 of the project; 

 

(xii) Prepare the semiannual environment progress reports; and 
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(xiii) Work closely with the PMO, the PPEs, the loan implementation consultants, and 
other agencies and personnel, as necessary, to conduct these tasks. 

 

 

V. Reporting Requirements 

 

5. Semiannual environment monitoring reports, using the template provided by ADB or a 
domestic format, reviewed and approved by ADB. 

 

VI. Logistical Support Provided by the Project Management Office to the Environment 
Officer 

 

(i) Provision of hard and soft copies of the project EMP, domestic and project 
environmental reports, feasibility study reports, loan and project agreements, 
maps, and other supporting materials, as necessary, to ensure that the PMO 
environment officer can implement the tasks; 

 

(ii) Vehicle transport, office materials, and other logistical support, as necessary, for 
the PMO environment officer to visit the project construction sites and local 
communities, arrange and conduct meetings, and prepare and distribute 
consultation materials; and 

 

(iii) Overall coordination, including review of the draft semiannual monitoring reports; 
and final responsibility for submission of the monitoring reports to ADB. 
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ANNEX B: DRAFT TERMS OF REFERENCE 

—LOAN IMPLEMENTATION ENVIRONMENTAL CONSULTANT 

 

I. Background 

 

1. The Henan Sustainable Livestock Farming and Product Safety Demonstration Project in 
Henan Province, People’s Republic of China (PRC) will be implemented by nine companies 
specializing in livestock production and/or processing. They are termed ‘project participating 
enterprises’ (PPEs). Project implementation will be overseen and coordinated by a project 
management office (PMO), established within the Henan Provincial Department of Agriculture. 
The PMO will be assisted by a loan implementation consultant team. The loan implementation 
environmental consultant (LIEC) will be a part of this team and will assist the PMO in the 
implementation of the project environmental management plan (EMP). 

 

II. Scope and Duration of Works 

 

2. This position could be a firm or an individual engaged by the PMO. It is an independent 
position. It is not part of the PMO’s in-house environmental team or any PPE. The specialist will 
report directly to the PMO. The position is for the entire project duration of 5 years. The LIEC 
should be recruited as soon as possible after loan effectiveness, as their first task is to confirm 
the project environmental readiness (Table A1.3). 

 

III. Qualifications 

 

3. The specialist will have (i) an undergraduate degree or higher in environmental 
management or related field; (ii) at least 5 years of experience in environmental management, 
monitoring and/or impact assessment; (iii) familiarity with the ADB project management 
requirements and the national environmental management procedures; (iv) ability to 
communicate and work effectively with local communities, contractors, and government 
agencies; (v) ability to analyze data and prepare technical reports; (vi) willingness and of good 
health to regularly visit the subproject sites; and (vii) proficiency in spoken and written English. 

 

IV. Tasks 

 

A. Before Construction 

 

(i) Ensure the project environmental readiness, including ensuring that (i) the 
checklist in Table A1.3 of the EMP is achieved; (ii) all contractor contracts include, 
and will comply with, the EMP; and (iii) relevant sections of the EMP are 



147 
 

incorporated in the construction plans and contracts; 

 

(ii) Assist the PMO in implementing the grievance redress mechanism (GRM), 
including the following: (a) establish and publicize the GRM; and (b) collate and 
evaluate the grievances received; 

 

(iii) Develop the procedures to (i) monitor the EMP implementation progress; (ii) 
collate and evaluate the data collected in the EMP environmental monitoring 
program; and (iii) prepare and submit the semiannual environmental monitoring 
reports to ADB (to continue until submission of the roject completion report); and 

 

(iv) Provide hands-on support and on-the-job training to the PMO, the PPEs, and 
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contractors on the specific requirements of the EMP, as required. 

 

 

B. During Project Implementation 

 

(i) Undertake site visits to all PPEs during subproject construction and operation; 

 

(ii) Conduct the EMP compliance assessments, identify any environment-related 
implementation issues, and propose necessary responses in corrective action 
plans; 

 

(iii) Assist the PMO in preparing the semiannual environmental monitoring progress 
reports for submission to ADB; and 

 

(iv) Perform the following relating to the environmental sustainability indicators 
(Output 2): 

 

a. For each PPE, clarify the specific water and energy sources and methods 
(meters, well gauges, etc.) that will be recorded quarterly, for both the 
existing and new (ADB-funded) facilities, to ensure that monitoring will be 
consistent; 

 

b. If necessary, tailor the quarterly data form to the individual PPEs, e.g., if 
more columns need to be inserted for extra meters or wells; 

 

c. For each PPE, clearly describe the specific methods used for 
measurements at the existing and new (ADB-funded) facilities; 

 

d. Prepare simple and brief reporting templates for (a) the PPE to report 
annual monitoring results to the PMO; (b) the PMO to report on annual 
monitoring results of all PPEs, for inclusion in the semiannual progress 
reports to ADB; 

 

e. Ensure that by the end of the first year of the PPE operations, data 
collection is operational; and any issues have been resolved; 

 

f. In the first 3 years of operation, closely support the PPEs and the PMO 
environment officer in the collection, analysis, and reporting of data; And 
ensure that by the second year, the PPEs and the PMO are fully capable 
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of independently conducting all data collection, storage, analysis, and 
reporting; and 

 

g. As part of the LIEC’s independent reporting, include a review of the status 
of the monitoring program; this should include (i) progress by the PPEs 
and the PMO; (ii) progress and lessons learned from data collection, 
storage, analysis, and reporting; and (iii) comparison of the baseline and 
performance indicators for the PPEs. 
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ANNEX C: FIELD DATA SHEET FOR QUARTERLY COLLECTION OF ENVIRONMENTAL 
SUSTAINABILITY INDICATORS (PROJECT OUTPUT 2) 

 

COLLECTION OF ENVIRONMENTAL SUSTAINABILITY INDICATORS 
Company name: 

Company type (please circle): Cattle   Pigs  Chickens Ducks 
Location of facility: 

Is this an ADB-funded facility? YES / NO 
What facility is paired with this one for comparison? 

Quarter covered by this form: 1st Q (Jan-Mar) / 2nd Q (Apr-Jun) / 3rd Q (Jul-Sep) / 4th Q (Oct-Dec) 
Date of monitoring:  Day Month Year 
Name of person who completed this form:  
Number of animals in this facility in this quarter:  

 

WATER CONSUMPTION Unit Meter 1 Meter 2 Meter 3 Meter 4 Meter 5 Meter 6 Total Total per head livestock* 
Surface water  
Town pipeline supply m3         
Company reservoir m3         
Rainwater m3         
Other m3         
Groundwater well  Well 1 Well 2 Well 3 Well 4 Well 5 Well 6 Total Total per head livestock* 

Total storage capacity m3         
Water level (depth) m         
Recharge rate m3         
ENERGY CONSUMPTION  Meter 1 Meter 2 Meter 3 Meter 4 Meter 5 Meter 6 Total Total per head livestock* 

Electricity kWh         
Coal tons         
LPG m3         
Biogas m3         
WASTE TREATMENT  Meter 1 Meter 2 Meter 3 Meter 4 Meter 5 Meter 6 Total Total per head livestock* 

Treated wastewater discharged m3         
Biogas production m3         
  Company production records Total Total per head livestock* 

Organic fertilizer produced tons         
LIVESTOCK HEALTH  Company account records Total Total per head livestock* 
Purchases of veterinary drugs CNY         
NOTES 

*Divide the total value (all raw data summed) by the number of animals in the facility in this quarter 
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ANNEX D: DATABASE FOR STORING TOTAL QUARTERLY AND ANNUAL VALUES FOR ENVIRONMENTAL SUSTAINABILITY 
INDICATORS, ADJUSTED TO PER UNIT LIVESTOCK (PROJECT OUTPUT 2). 

Years 2013–2015 shown for illustration. Columns to be added to database for each new year throughout life of operations. 

 
 

Company name: 
Company type (please circle): Cattle Pigs Chickens Ducks 
Name of person entering data: 

 

INDICATOR  2013 2014 2015 
 

  

 Existing (non ADB-funded) facility Annual ADB-funded  facility Annual Existing (non ADB-funded) facility Annual ADB-funded  facility Annual Existing (non ADB-funded) facility Annual ADB-funded  facility Annual 
Unit Jan-Mar Apr-Jun Jul-Sep Oct-Dec Total Jan-

M  
Apr-
J  

Jul-
S  

Oct-
D  

Total Jan-Mar Apr-Jun Jul-Sep Oct-Dec Total Jan-
M  

Apr-
J  

Jul-
S  

Oct-
D  

Total Jan-Mar Apr-Jun Jul-Sep Oct-Dec Total Jan-
M  

Apr-
J  

Jul-
S  

Oct-
D  

Total 

Surface water                                
Town p ipeline supply m3/Head      n/a n/a n/a n/a n/a      n/a n/a n/a n/a n/a           
Company  reservoir m3/Head      n/a n/a n/a n/a n/a      n/a n/a n/a n/a n/a           
Rainwater m3/Head      n/a n/a n/a n/a n/a      n/a n/a n/a n/a n/a           
Other m3/Head      n/a n/a n/a n/a n/a      n/a n/a n/a n/a n/a           
Groundwater  well                                
Total storage capacity m3/Head      n/a n/a n/a n/a n/a      n/a n/a n/a n/a n/a           
Water level (depth) m      n/a n/a n/a n/a n/a      n/a n/a n/a n/a n/a           
Recharge rate m3/Head      n/a n/a n/a n/a n/a      n/a n/a n/a n/a n/a           
ENERGY CONSUMPTION                                
Electricity kWh/Hea

      n/a n/a n/a n/a n/a      n/a n/a n/a n/a n/a           
Coal tons/Head      n/a n/a n/a n/a n/a      n/a n/a n/a n/a n/a           
LPG m3/Head      n/a n/a n/a n/a n/a      n/a n/a n/a n/a n/a           
Biogas m3/Head      n/a n/a n/a n/a n/a      n/a n/a n/a n/a n/a           
WASTE  TREATMENT                                
Treated wastewater 

 
m3/Head      n/a n/a n/a n/a n/a      n/a n/a n/a n/a n/a           

Biogas production m3/Head      n/a n/a n/a n/a n/a      n/a n/a n/a n/a n/a           
Organic  fertilizer produced tons/Head      n/a n/a n/a n/a n/a      n/a n/a n/a n/a n/a           
LIVESTOCK HEALTH                             
Purchases of veterinary 

 
CNY/Hea
      n/a n/a n/a n/a n/a      n/a n/a n/a n/a n/a           

NOTES                                
   

 

  



 

Annex 2: approval for the completion and acceptance of Muyuan subproject 
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Annex 3: EIA approval of Muyuan Meat Food Co.,Ltd. 
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Annex 4: EIA approval of Zhoukou Yongxin Feed Co., Ltd. 
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Annex 4: EIA approval of Sheqi Muyuan Livestock Co., Ltd. 
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