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I. EXECUTIVE SUMMARY 
 

A.  Introduction 
 

1. This initial environmental examination (IEE) is for the Henan Sustainable Livestock 
Farming and Product Safety Demonstration Project in Henan Province, People’s Republic of 
China (PRC). In the PRC, the government has taken actions to upgrade the national food safety 
system in recent years, including the establishment of the State Food and Drug Administration in 
2003; and the ratification of the law on agricultural product quality and safety in 2006, and the 
new food safety law in 2009. The government has also started upgrading its food safety 
infrastructure, procedures, and enforcement capacity to implement these laws; and to increase 
the efficiency in the reuse of livestock waste products. However, further improvements in the 
food safety system are still necessary; and this project is part of the push for improvement. 
 

2. The expected project impact will be the development of a meat industry in Henan 
Province with improved environmental sustainability and product safety. The expected project 
outcome will be demonstration of model livestock production and processing with improved 
environmental sustainability and product safety. The project will help (i) the Henan Provincial 
Government (HPG) upgrade livestock product safety monitoring and inspection facilities; and (ii) 
nine medium- and large-sized private livestock production and/or processing enterprises, or 
project participating enterprises (PPEs), 1  improve food safety control and implement 
environmentally sustainable livestock production and processing.2 The outputs of the project will 
be (i) upgraded livestock product safety monitoring and inspection facilities, (ii) establishment of 
environmentally sustainable livestock production facilities, and (iii) strengthened capacity and 
project management. 
 

3. This IEE focuses mainly on output 2, as potential environmental impacts are anticipated 
only with this output’s activities. The output comprises support for nine PPEs (Afanti, Dadi, 
Donghan, Fenghua, Hengtianran, Kerchin, Muyuan, Niuniu, and Sangao PPEs) engaged in 
‘intensive livestock production’3 in nine counties in Henan Province.4 The terms ‘PPE’ and 
‘subproject’ are used interchangeably in this report to refer to these nine companies and the 
facilities to be built under the project. During project preparation, at least four other enterprises 
expressed interest in participating; but subsequently withdrew for various reasons, including 
having located funds elsewhere. 
 

                                                
1
 The PPEs were selected based on criteria chosen by HPG. The selection criteria and process are summarized in 

Annex 4 of the project administration manual (accessible from the list of linked documents in Appendix 2 of the RRP). 
The nine PPEs comprise (i) four cattle farming enterprises, two of which have processing capacity; (ii) three pig 
farming enterprises, two of which have processing capacity; and (iii) two poultry farming enterprises, both of which 
have processing capacity. A profile of the PPEs is in Annex 5 of the PAM. 

2
 The Asian Development Bank (ADB) provided project preparatory technical assistance (TA) for the Henan Value 

Chain and Products Safety Demonstration Project (TA 8352-PRC). 
3
 Yuhan. 2012. Guidance of Total Pollutants Emission Reduction Technology for Animal Husbandry, No. 99. Intensive 

livestock production is defined in the PRC as a facility with production of greater than 100 cattle, greater than 500 
pigs, greater than 50,000 chickens, or greater than 10,000 laying hens.  

4
  The nine project counties comprise (i) Gushi County of Xinyang Municipality, (ii) Lainyuan County of Shanqiu 

Municipality, (iii) Luoning County of Luoyang Municipality, (iv)–(v) Neixiang and Xinye counties of Nanyang 
Municipality; (vi) Shanxian County of Sanmenxia Municipality; (vii)–(viii) Xuchang and Yanling counties of Xuchang 
Municipality, and (ix) Zhengyang County of Zhumadian Municipality. 



2 

 

4. The project is classified as category B for environment under the Asian Development 
Bank’s (ADB) Safeguard Policy Statement (SPS, 2009), requiring the preparation of an IEE. This 
IEE was prepared during project preparatory technical assistance (PPTA) by a consultant team 
working closely with the project management office (PMO), domestic design institutes, and the 
PPEs. It is based on information in the domestic feasibility study reports (FSRs) and 
environmental impact assessment (EIA) documents prepared individually for the nine PPEs, as 
well as rapid site visits to each PPE by the PPTA team. Public consultation and analysis of 
alternatives has been undertaken for the nine PPEs. The data presented in the tables and 
figures are from the FSRs and the domestic EIAs, unless stated otherwise. The IEE includes an 
environmental management plan (EMP, Attachment 1), which will be the key guiding document 
for environment-related issues in the construction and operation of the project. 
 

B.  The Project 
 

5. The nine subprojects (PPEs) for output 2 are summarized in Table ES.1. All listed 
components will be constructed under the project. 
 

Table ES.1: Main Subprojects and Components 

PPE County 
Area 
(mu)

a
 Project Components 

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 
(iii) Product quality and safety system 

Henan Dadi 
Animal 
Husbandry 
Co., Ltd. 

Shan 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 m

3
 capacity eac 

(iv) Product monitoring and inspection system 
 

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 10 million ducklings  
(iii) Cooked food processing and freezing plant with annual production of 4,000 tons 
(iv) Cold storage refrigerator with capacity of 3,100 tons 
(v)  Product monitoring and inspection system 

 

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 
(iii) Product monitoring and inspection system 

 

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 15,000 tons  
(iv) One biogas plant with two digesters at 600 m

3
 capacity each 

(v)  Product monitoring and inspection system  
 

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 m

3
 each  

(iv) One biogas plant in the hog farm with one 1,000 m
3
 digester   

(v)  Two organic fertilizer processing plants at annual output capacity of 6,000 tons 
 each 

(vi) Product monitoring and insptection system  
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PPE County 
Area 
(mu)

a
 Project Components 

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 m

3
 capacity each 

(iii) An organic fertilizer processing plant with annual output of 15,000 tons 
(iv) Product monitoring and inspection system  

 

Henan 
Sangao 
Agriculture 
and Animal 
Husbandry 
Co., Ltd. 

Gushi 343.75 

(i) New chicken breeding farm with annual inventory of 200,000 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 
(iv) Product monitoring and inspection system  

 

Henan 
Hengtianran 
Pasture 
Farming Co., 
Ltd. 

Xuchang 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 m

3
 capacity each 

(iv) Product quality and safety system  
 

m
3
 = cubic meter, PPE=project participating enterprise.

 

a 
All lands leased, except Afanti, Fenghua, and Sangao PPEs (for feed processing plant) which own their sites. 

 

6. The objective of ‘environmentally sustainable’ livestock production and processing for 
project output 2 has been targeted through the project design, 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.  

 

7. The application of these features by the nine PPEs is shown in Table ES.2. 
 

Table ES.2: Design Features for Sustainability 
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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. 
 

8. Facilities for the effective treatment of large volumes of animal waste are included as 
integral parts of all subproject designs. On-site biogas production, a feature of all the cattle and 
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pig processing PPEs, will reduce pollution from organic waste and generate renewable energy. 
The on-site production of organic fertilizer at all facilities, except Afanti and Donghan PPEs, will 
also reduce pollution from organic wastes and replace chemical fertilizers in cultivation.5 
9. 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  
 

10. Baseline environmental sampling and descriptions of existing conditions are presented 
for all the PPEs, 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.   
 

11. All PPE sites, except Afanti PPE, are in rural areas surrounded by cultivated lands. Afanti 
PPE is in a light industrial and commercial area. 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. 
 

12. 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. 
 

13. 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. 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. 
 

14. Water resources. Due to the scarcity of surface water at all PPE sites, most PPEs will 
utilize groundwater as their key water source. Other sources include township pipelines or 
reservoirs. All PPEs presently utilize groundwater for their operations in other regions of Henan 
Province. Challenges related to groundwater use in Henan Province (and other regions in the 
PRC) include variable extent to which industries comply with water extraction permits, the due 
diligence exerted to monitor and enforce extraction limits, and/or whether extraction permits are 
even issued. For this project, nine aquifers will be utilized (one per PPE) to supply some or most 
water requirements. Limited hydrological information is available for most aquifers. The following 
risks were identified: (i) extraction rates may exceed recharge rates; (ii) extraction quotas for 

                                                
5
 The Donghan subproject will sell duck manure directly to farmers as fertilizer; while the Afanti subproject will not 

produce any manure. 
6
 Technical Specifications of Livestock and Poultry Breeding Pollution Prevention (HJ/T81-2001). 
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some PPEs are not based on specific recharge rates (although they are based on estimates of 
aquifer volumes and recharge rates from nearby regions of Henan Province, as well as the 
number and size of existing water permits in the local area); and (iii) lack of clarity in the extent to 
which water permits would be monitored and enforced. These challenges were viewed as an 
opportunity to demonstrate improved water resources management, and the following measures 
have been adopted by the project: (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; (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. Predicted water use 
represents 19%–97% of extraction quotas. For two PPEs for which data is available on aquifer 
utilization volume, predicted water use represents an extremely small proportion at less than 
0.03% (Table VI.60). 
 

15. Reuse of biogas slurry. The PPEs 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.  
 

16. 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. On the basis of these design features and 
EMP mitigation measures, the IEE concludes that potential operational impacts are addressed. 
 
D.  Cumulative Impacts 
 

17. Location of the project participating enterprises. All PPEs, except one, comply with 
the national technical standard of preventing pollution for livestock and poultry breeding for the 
location of project facilities: (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 (footnote 6). Another criterion, 
added by the PPEs themselves, is that the new facilities are located so that they will not compete 
with existing facilities for the same feed supplies from farmers, store animals from local farms, 
and/or farm lands on which to discharge biogas slurry or treated wastewater. These criteria help 
avoid the risk of cumulative impacts on localized resources, including excessive extraction 
demand from a single aquifer, demand for feed crops from local farmers, over-discharge of 
biogas slurry on farm lands, disease spread between facilities, and operational noise and odor. 
The exception is the Dadi PPE, which will be located within 1,000 m of an existing pig-raising 
facility also owned and operated by the Dadi PPE. The site was selected following analysis of 
several alternatives and was concluded by the Henan Provincial Department of Environmental 
                                                
7
 Environmental Quality Standards for Surface Water (GB 3838-2002). 



6 

 

Protection (HEPD), the PMO, and the PPE to be the best option most closely meeting the locality 
criteria. HEPD has confirmed the location is permissible under national standard since it is run by 
the same company and disease control measures will not be in conflict (footnote 6). 
 

18. No land acquisition will occur due to the project. Potential social impacts, including 
procedures, payments, and administration of land leases to the PPEs, is described in the social 
due diligence. Three households are required to vacate their residences due to being within 500 
m of Sangao PPE. Their compensation is described in the project resettlement plan. 
 

E.  Associated Facilities 
 

19. The cattle- and pig-producing and processing PPEs will source their store animals locally 
from individual small farm holdings and in larger numbers from Inner Mongolia and/or Ningxia 
Hui autonomous regions. Feed will be procured from local farmers and by any feed processing 
undertaken on-site as part of the subproject. Two PPEs, Afanti and Sangao PPEs, possess 
associated facilities which meet the SPS definition. For Sangao PPE, the subproject will source 
chicks from an existing supply farm operated by the PPE. Due diligence on this supply facility 
confirmed it is operating with environmental approvals. For Afanti PPE, the subproject is within 
an existing Afanti site with food processing plants. It will obtain its steam supply from an existing 
boiler, using a currently unused 3.5 tons/hour capacity. The boiler emissions comply with the 
appropriate air quality standard. 
 

F.  Greenhouse Gas Emissions 
 

20. 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). Emissions from the PPEs involved only in meat product processing have been 
estimated from planned site energy consumption. Net project emissions are c.71,942 tons/year 
of carbon dioxide (CO2) equivalent. 
 

G.  Alternatives 
 

21. Alternatives were assessed for location of the PPE sites and selection of waste treatment 
technology. Site selection was a major issue, given the need to comply with 500-m buffer zone 
for settlements and 1,000-m buffer zone for existing livestock facilities. The project added 
considerable value in this perspective by ensuring that locations complied with ordinances in 
relation to villages, rivers, and other land uses. For waste treatment, a comparison of alternate 
on-farm biogas generation technologies based on the PPE waste characteristics was developed. 
 

H.  Public Consultation 
 

22. Two rounds of public consultation were conducted for the project. Most participants were 
farmers (greater than 80% of participants in each case). Support for the individual subprojects 
was high, and issues raised were predominantly about the potential for facilities to cause air and 
water pollution. Other issues were payment of rent for land leasing and cooperation between the 
farmers and the companies in their future dealings. The first round was undertaken by the 
domestic EIA institutes. The second round was undertaken by the EIA institutes and the PPTA 
team, and focused on impact mitigation measures in the draft domestic EIAs and whether 
participants were satisfied with the measures. Participants indicated that subprojects were 
satisfactory so long as planned safeguards were implemented and not ignored or lessened by 
the PPEs. 
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I.  Grievance Redress Mechanism 
 

23. 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. 
 
J.  Environmental Management Plan  
 

24. 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). 
 

K.  Assurances 
 

25.  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 in 
tenders and bids, compliance with laws and regulations, monitoring and reporting, GRM 
implementation, and management of groundwater and surface water, waste, and biogas slurry. 
 

L.  Conclusion 
 

26. 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 
 
27. This IEE is for the Henan Sustainable Livestock Faming and Product Safety 
Demonstration Project in Henan Province, PRC.  
 
28. Henan Province covers a large part of the fertile and densely populated North China Plain. 
Agriculture has traditionally been a pillar of its economy, with the nation’s highest wheat output 
and second highest rice output, earning Henan Province its reputation as the breadbasket of the 
PRC. In 2007, the PRC had more than 20,000 large- and medium-sized livestock farms; but only 
3% were equipped with appropriate waste treatment facilities. In 2010 and 2011, Henan Province 
was the largest producer of livestock and livestock products by value in the PRC. The Food and 
Agriculture Organization (FAO) of the United Nations has identified animal husbandry as one of 
the most important factors contributing to global environmental pollution, with the livestock 
industry now producing more GHG than the transportation sector. 
 
B. Project Rationale 
 
29. The PRC is committed to increasing rural income and promoting regionally balanced and 
environmentally sustainable growth. In Henan Province, 60% of the population lives in rural 
areas; and livestock production is an important component of the provincial strategy for rural 
growth. As part of agricultural modernization in the PRC, the livestock sector is undergoing 
consolidation and expansion. While this has generated new rural employment, the development 
of medium- and large-scale intensive livestock production and consequent increase in livestock 
populations has caused substantial environmental pollution, including increased GHG emissions 
and elevated risk of livestock disease outbreaks. There are also risks of food contamination 
through inappropriate use of veterinary medicines, chemicals, other additives and substandard 
fodder. These negative impacts need to be mitigated for the livestock sector to become 
environmentally sustainable. 
 
30. The PRC government has taken actions to upgrade the national food safety system in 
recent years, including the establishment of the State Food and Drug Administration in 2003; and 
the ratification of the law on agricultural product quality and safety in 2006, and the new food 
safety law in 2009. The government has also started upgrading its food safety infrastructure, 
procedures, and enforcement capacity to implement these laws. However, further improvements 
in the food safety system are still necessary. 
 
C. The Proposed Project 
 
31. The expected project impact will be the development of a meat industry in Henan 
Province with improved environmental sustainability and product safety. The expected project 
outcome will be demonstration of model livestock production and processing with improved 
environmental sustainability and product safety. 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) upgraded livestock product safety monitoring and 
inspection facilities; (ii) establishment of environmentally sustainable livestock production 
facilities, and (iii) strengthened capacity and project management. 
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D. Environmental Safeguards 
 
32. 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. The scope and magnitude of 
potential environmental impacts varies between the PPEs, with the result that they have been 
variously categorized under the PRC’s EIA regulations as requiring preparation of an 
“environmental impact report” (EIR, projects with higher potential impacts) or an “EIA table” 
(projects with lower potential impacts). This IEE has been prepared based on information in the 
individual FSRs and the PRC’s EIA documents for each PPE, as well as rapid site visits to each 
PPE by the PPTA environment team. 
 
33. The IEE includes an EMP (Attachment 1), which is the key guiding document for 
environment-related issues in the construction and operation of the project. Potential project 
impacts are identified in the IEE; and measures to avoid, reduce, and/or mitigate these impacts 
to acceptable levels are described in the EMP. The EMP also defines the roles and 
responsibilities of relevant institutions, procedures, and the EMP budget. The EMP draws on the 
findings of the project IEE, the PPTA team’s investigations, and consultations with the relevant 
government agencies. 
 
34. 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. 
 
E. Environmental Sustainability 
 
35. 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. 
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III. POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK 
 
36. Planning framework. The PRC’s Twelfth Five-Year Plan (FYP, 2011–2015) supports the 
long-term goal of building a harmonious and moderately prosperous society through livelihood 
improvement and regionally balanced and environmentally sustainable growth. The PRC’s 
Thirteenth FYP (2016–2020) is currently in discussion form and focuses more strongly on 
environmental protection. Preliminary reports indicate that, with income levels growing, “the 
PRC’s public are starting to see clearly that the quality of the environment has a massive impact 
on their quality of life and the country’s staggering pollution levels will need to be brought under 
control if the government wishes to maintain social stability. Enterprises meanwhile will have to 
be prepared for higher operational costs to meet the stricter environmental protection measures 
that are likely to come.”8 In Henan Province, the goals of the current FYP are taken up in the 
Henan National Economy and Social Development Twelfth FYP (2011–2015), which sets 
environmental, economic, and social targets for 2015; and are expressed in the following 
provincial-level plans: 

(i) Henan Provincial Urban Master Plan (2004–2020); 
(ii) Henan Provincial Environmental Protection Second Five-Year Plan; 
(iii) Henan Provincial Livestock Second Five-Year Plan; 
(iv) Henan Provincial Urban Drinking Water Source Protection Area Planning (2006–

2020); 
(v) Regulation Regarding the Ban on Raising Livestock in Restricted Areas. Notice 

(revised) in the Internal Affairs [2013] 26; 
(vi) Henan Provincial Land Use Planning (2006–2020) in August 2009. 

 
37. The project is in line with ADB’s country partnership strategy, 2011–2015, for the PRC in 
supporting the government’s over-arching strategic goal by focusing on inclusive and 
environmentally sustainable growth. 
 
38. Legal and administrative framework. The administrative framework for EIA in the PRC 
comprises national, provincial, and local (municipal) environmental protection authorities. The 
national authority is the Ministry of Environmental Protection (MEP), who promulgates laws, 
regulations, and technical guidelines on EIA and pollution prevention and control, and which is 
represented at the provincial level by HEPD. These are usually delegated authority by MEP to 
approve EIA reports for provincial construction projects, except for those with national interest 
and/or inter-provincial projects. Local- or municipal-level environmental protection bureaus 
(EPBs) enforce environmental laws and conduct environmental monitoring. In the project, 
because the range of the PPEs and developments cover many counties, HEPD will approve the 
domestic EIAs. 
 
39. The PRC has a wide range of laws, regulations, technical guidelines, and standards that 
govern EIA and management of construction projects, including for pollution prevention and 
control on air, noise, water, ecology, and solid waste; and technical guidelines on assessing 
atmospheric, noise, water, and ecological impacts. The following national laws, regulations, 
guidelines, and standards are relevant to the project: 
 

                                                
8
 China Daily, 21 August 2013, page 13. 
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(i) Overall environmental protection. Environmental Protection Law, 26 December 
1989; Environmental Impact Assessment Law, 1 September 2003; 

(ii) Protection of air, water, soil, and noise pollution. Water and Soil Conservation 
Law, 29 June 1991, amended 25 December 2010; Environmental Quality 
Standard for Soils (GB 15618-1995); Noise Pollution Prevention and Control Law, 
1 March 1997; Atmospheric Pollution Prevention and Control Law, 1 September 
2000; Water Law, 1 October 2002; Promotion of Clean Production Law, 1 January 
2003; Solid Waste Environmental Pollution Prevention and Control Law, 1 April 
2005; and Water Pollution Prevention and Control Law, 1 June 2008; 

(iii) Flora, fauna, and cultural resources. Cultural Relics Protection Law, 2002; and 
Wild Animal Protection Law, August 2004;  

(iv) Preparation of environmental impact assessments. Circular on Strengthening 
the Management of Environmental Impact Assessment for Construction Projects 
Financed by International Financial Organizations, (MEP Announcement No. 
[1993]324); Construction Project Environmental Protection and Management 
Regulation, (State Department Order No. 253), 29 November 1998; 
Environmental Impact Assessment Public Participation Interim Guideline, (MEP 
Announcement No. [2006] 28); Directory for the Management of Different 
Categories of Construction Project Environmental Impact Assessment, (MEP 
Order No. 2), 1 October 2008; Guidelines for Environmental Impact Assessment: 
Atmospheric Environment (HJ 2.2-2008); and Technical Guidelines for 
Environmental Impact Assessment: General Program (HJ 2.1-2011); 

(v) Technical guidelines for environmental impact assessments and 
environmental monitoring. Technical Guidelines for Environmental Impact 
Assessment: Surface Water Environment (HJ/T 2.3-93); Technical Guidelines for 
Noise Impact Assessment (HJ 2.4-2009); Technical Guidelines for Environmental 
Impact Assessment: Ground Water Environment (HJ 610-2011); Technical 
Guideline for Environmental Impact Assessment: Ecological Impact (HJ 19-2011); 
Technical Guidelines for Environmental Impact Assessment: Public Participation 
(public comment version, January 2011); and Technical Guideline on 
Environmental Monitoring Quality Management (HJ 630-2011); 

(vi) Technical standards for air, water, soil, and noise pollution and pollutants. 
Hygienic Standard for the Design of Industries and Enterprises (TJ 36-79); 
Control Standard for Pollutants in Sludge for Agricultural Use (GB 4284-84); 
Quality Standard for Ground Water (GB/T 14848-93); Technical Specifications to 
Determine the Suitable Areas for Environmental Noise of Urban Area, (GB/T 
15190-94); Ambient Air Quality Standard (GB 3095-1996); Air Pollutant Integrated 
Emission Standard (GB 16297-1996); Technical Guideline for Construction 
Project Environmental Risk Assessment (HJ/T 169-2004); Environmental Quality 
Standards for Surface Water (GB 3838-2002); Environmental Quality Standard for 
Noise (GB 3096-2008); and Ambient Air Quality Standards (GB 3095-2012) [to 
replace GB 3095-1996 on 1 January 2016]; 

(vii) Technical standards for construction sites. Emission Standard of 
Environmental Noise for Boundary of Construction Site (GB 12523-2011); and 

(viii) Technical standards for wastewater management. Integrated Wastewater 
Discharge Standard (GB 8978-1996); Discharge Standard of Pollutants for 
Municipal Wastewater Treatment Plant (GB 18918-2002); and Classification and 
Assessment Standards for Municipal Solid Waste (CJJ/T 102-2004). 
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40. International agreements. The PRC is a signatory to the following international 
agreements relevant to the project: 

(i) Montreal Protocol on Substances That Deplete the Ozone Layer, 1 January 1989. 
To protect the ozone layer by controlling emissions of substances that deplete it; 

(ii) Convention on Biological Diversity, 29 December 1993. To develop national 
strategies for the conservation and sustainable use of biological diversity; 

(iii) United Nations Framework Convention on Climate Change, 21 March 1994. To 
stabilize GHG concentrations to prevent dangerous interference with the climate 
system; and  

(iv) Kyoto Protocol to the United Nations Framework Convention on Climate Change, 
23 February 2005. To further reduce GHG emissions, including by establishing 
percentage reduction targets for the developed countries. 

 

41. ADB environmental safeguard requirements. The project is classified as category B 
for environment on the basis of ADB’s rapid environmental assessment (REA), requiring an IEE 
report. For an IEE, ADB’s SPS requires assessment of (i) project risks (including to biodiversity, 
physical cultural resources, climate change, communities) and mitigation measures and 
assurances; (ii) a GRM; (iii) definition of the project area of influence (termed the ‘assessment 
area’ in the domestic EIR); (iv) climate change mitigation and/or adaptation; (v) meaningful 
consultation and participation; and (vi) preparation of an EMP, including implementation schedule 
and performance indicators. 
 

42. Evaluation standards. The environmental standard system that supports the 
implementation of the environmental protection laws and regulations in the PRC can be 
classified into two categories by function—ambient environmental quality standards, and 
pollutant emission and/or discharge standards. ADB’s SPS requires projects to apply pollution 
prevention and control technologies and practices consistent with international good practices as 
reflected in internationally recognized standards such as the World Bank Group’s Environmental, 
Health and Safety (EHS) Guidelines.9 
 

43. For noise and air quality, the PRC standards are more stringent than internationally 
accepted standards defined in the World Bank Group’s EHS Guidelines. In other areas, the PRC 
standards are not as stringent and/or are not directly comparable with the World Bank Group’s 
EHS Guidelines. Some ambient air quality standards, including hydrogen sulfide (H2S) and 
nitrogen dioxide (NO2), are defined for different time periods (exposures). The PRC ambient 
acoustic quality standards are defined for categories not directly attributable to the classification 
of the World Health Organization, but the standard limits are not significantly different. Where the 
EHS standards exist for parameters and are relevant, they are used in parallel with the PRC 
standards in this assessment. 
 

44. For water quality assessment, the ambient environmental quality standard for surface 
water is applied in this IEE (Table III.1, footnote 7). The class IV standard is the minimum 
required standard for irrigation and agricultural use. There is no EHS guideline or target for water 
quality in this context. 
 
 

 

                                                
9
 World Bank Group. 2007. Environmental, Health, and Safety Guidelines General EHS Guidelines. Washington. 
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Table III.1: Surface Water Ambient Quality Standards (Unit: mg/L) 

Standard
a
 DO IMn BOD COD NH3-N 

Grade III ≥5 ≤6 ≤4 ≤20 ≤1.0 

Grade IV ≥3 ≤10 ≤6 ≤30 ≤1.5 

Grade V ≥2 ≤15 ≤10 ≤40 ≤2.0 

≥ = greater than or equal to, ≤ = less than or equal to, BOD = biological oxygen demand, COD = chemical oxygen 
demand, DO = ?, IMn = ?, mg/L = milligram per liter, NH3-N = ammonia–nitrogen. 
a
 Environmental Quality Standards for Surface Water (GB3838-2002). 

 

45. Wastewater discharge from on-site treatment of wastewater will be evaluated against the 
parameters shown in Table III.2 for the sanitary standard for the nonhazardous treatment of 
manure and night soil10 and in Table III.3 for the standards for irrigation water quality.11  

 

Table III.2: Sanitary Standard for the Non-Hazardous Treatment of Manure and Night Soil 

Parameter Condition 

Schistosoma and hookworm eggs No eggs detected 

E.coli < 10,000 E.coli per 100 ml 

Fly and mosquito larvae None detectable 

< = less than, ml = milliliter. 
 

Table III.3: Design Effluent Standard for Irrigation Discharge 

BOD5, 

mg/l 

COD, 

mg/l 

SS, 

mg/l pH 
Dissolved 
Solid, mg/l 

Chloride, 

mg/l 

Sulfide, 

mg/l 

Coliform Bacteria, 

number/100ml 

Roundworm Eggs, 

number/l 

100 200 100 5.5–8.5 1,000  250 1 4,000 2 

BOD5 = biological oxygen demand, COD = chemical oxygen demand, DO = ?, IMn = ?, mg/l = milligram per liter, NH3-N 
= ammonia–nitrogen, pH = a measure of the acidity or basicity of an aqueous solution, SS = suspended solid. 
 

46. Groundwater quality of the project will be assessed against Class III standards of the 
quality standards for groundwater. 12  This is the appropriate classification for rural and/or 
agricultural groundwater resources advised by HEPD (limits shown in Table III.4). 
 

Table III.4: Quality Standards for Groundwater 

Item pH Permanganate Index Total Hardness Nitrate Nitrogen Fluoride Total E.coli 

Class III
a
 6.5–8.5 ≤3.0 mg/L ≤450 mg/L ≤20 mg/L ≤1.0 mg/L ≤3.0x10

3
/L 

≤ = less than or equal to, L = liter, mg/L = milligram per liter, pH = a measure of the acidity or basicity of an aqueous 
solution. 
a
 Quality Standards for Ground Water (GB/T14848-93). 

 

47. The relevant ambient air quality evaluation standard for the rural areas where subprojects 
are to be sited has been nominated by HEPD as Grade II of the ambient air quality standard, 
limits shown in Table III.5.13 

Table III.5: Ambient Air Quality Grade II Standard 

Pollutant Time Standard (mg/m
3
) EHS

a
 (mg/m

3
) 

SO2 Annual average 0.06  

                                                
10

 Sanitary Standard for the Non-Hazardous Treatment of Manure and Night Soil (GB7959-87). 
11

 Standards for Irrigation Water Quality (GB5084-2005), 
12

 Quality Standards for Groundwater (GB/T14848-1993). 
13

 Ambient Air Quality Standards (GB 3095-1996); replaced on 1 January 2016 (GB 3095-2012). 
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Daily average 0.15 0.125–0.050 (0.020 guideline) 

Unit hour average 0.50  

PM10 
Annual average 0.10 0.070–0.030 (0.020 guideline) 

Daily average 0.15 0.075–0.150 (0.050 guideline) 

NO2 

Annual average 0.08 0.040 guideline 

Daily average 0.12  

Unit hour average 0.24 0.200 guideline 

CO 
Daily average 4.00 n/a 

Unit hour average 10.0 n/a 

CO = ?, EIA = environmental impact assessement, m
3
 = cubic meter, mg = milligram, NO2 = nitrogen dioxide (nitrous 

acid), PM10 = particulate matter up to 10 micrometers in size, SO2 = sulfur dioxide. 
a 

World Bank Group. 2007. Environmental, Health, and Safety Guidelines General EHS Guidelines. Washington. 

Source: Subproject EIA reports. 
 

48. During construction, impacts from air pollutants from dust and earthworks will be 
assessed against Grade II standard (for construction in non-urban environments) specified in the 
air pollutant comprehensive emission standard.14 
 
49. During operation, air emissions and odors will be assessed against the emission 
standards for odor pollutants 15  and the hygiene standards for the design of industrial 
enterprises.16 Concentration limits for these standards are shown in Table III.6. 
 

Table III.6: Malodorous Emissions Standard Values 

Control Items Unit GB 14554-93
a
 and TJ36-79

b
 

NH3 mg/m
3 

0.20 

H2S mg/m
3
 0.01 

H2S = hydrogen sulfide (hydrosulfuric acid), mg/m
3
 = milligram per cubic meter, NH3 = ammonia. 

a
 Emission Standards for Odor Pollutants (GB 14554-93). 

b 
Hygiene Standards for the Design of Industrial Enterprises (TJ36-79). 

 

50. Noise environment for the project’s settings will be evaluated against Class 2 of the 
environmental quality standards of noise, limits shown in Table III.7.17 
 

Table III.7: Sound Environmental Quality Standards, Unit: dB(A) 

Applicable Class 

Standard Value 

Daytime Night Time 

Class 2 (Residential, commercial and 
industrial mixed area) 

60 50 

dB(A) = decibel A. 

51. During operation, site noise levels will be assessed against Class III of the emission 
standard for industrial enterprise noise at boundary, limits shown in Table III.8.18   
 

                                                
14

 Air Pollutant Comprehensive Emission Standard (GB16297-1996). 
15

 Emission Standards for Odor Pollutants (GB 14554-93). 
16

 Hygiene Standards for the Design of Industries and Enterprises (TJ36-79). 
17

 Environmental Quality of Noise Standard (GB3096-2008). 
18

 Emission Standard for Industrial Enterprises Noise at Boundary (GB12348-2008). 
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Table III.8: Industrial Enterprise Site/Social Life Ambient Noise Emission Standards 

Classification Day Leq[dB(A)]) Night Leq[dB(A)]) 

2 60 50 

3 65 55 

4 70 55 

EHS
a
 70 70 

dB(A) = decibel A; EHS = environment, health, and safety; Leq = the average sound level over the period of the 
measurement; usually measured A-weighted, has no time constant applied. 
a 

World Bank Group. 2007. Environmental, Health, and Safety Guidelines General EHS Guidelines. Washington. 

 

52. The soil quality standard for the rural areas of the subproject sites is Class 2 standard 
according to the environmental quality standards for soilas shown in Table III.9.19 
 

Table III.9: Soil Environmental Quality Standards 

Item pH Cu As Zn Pb Hg 

Class 2 standard
a
 6.5–7.5 ≤100 mg/Kg ≤30 mg/Kg ≤250 mg/Kg ≤300 mg/Kg ≤0.5 mg/Kg 

≤ = less than or equal to, As = arsenic, Cu = copper, Hg = mercury, mg/Kg = milligram per kilogram, pB = lead, pH = a 
measure of the acidity or basicity of an aqueous solution, Zn = zinc. 
a
 Environmental Quality Standards for Soils (GB15618-1995). 

 

53. Emission standards for reuse of manure and biogas residue for the project are regulated 
by the emission standards for livestock and poultry breeding, as shown in Table III.10.20 
 

Table III.10: Emission Standards for Livestock and Poultry Breeding (GB18596-2001) 

Control Items Standard Value 

Ova of roundworm Mortality rate≥95% 

Number of E. coli ≤10
5
 /kg 

≥ = greater than or equal to, ≤ = less than or equal to, kg = kilogram. 
 

54. Dead livestock treatment and disposal. This will comply with the PRC’s national technical 
standard of preventing pollution for livestock and poultry breeding  Chapter 9), which specifies 
that the dead livestock (i) will be disposed in a timely manner; (ii) will not be sold or used as feed 
for recycling; (iii) will be disposed by incineration method, and measures will be taken to avoid 
environmental pollution by incinerated flue gas; and (iv) if the farm is unable to establish an 
incinerator, then at least two sanitary landfill wells should be outfitted to dispose the dead 
livestock (footnote 6). These wells should be concrete (impermeable) and be >2 m high and >1 
m diameter. More than 10 centimeters (cm) of slaked lime should be covered after each 
landfilling. When full, the well should be covered by clay and sealed. 

                                                
19

 Environmental Quality Standards for Soil (GB15618-1995). 
20

 Emission Standards for Livestock and Poultry Breeding (GB18596-2001). 
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IV. DESCRIPTION OF THE PROPOSED PROJECT 
 

A. Project Overview 
 

55. 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.21 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.22 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. 
 

56. 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.  
 

57. The output will also support capacity development for the PPEs and farmers on animal 
disease prevention, safe use of livestock medicines and chemicals, use of organic fertilizers in 
feed crop production, livestock production and processing, and humane treatment and culling of 
livestock. Training needs were identified during discussions between the PPEs and the PPTA 
team; details of this component are in supplementary appendix 20: “Technical Report on 
Environmentally Sustainable Livestock Production and Processing” of the PPTA final report 
(footnote 22). 
 

                                                
21

 Integrated through the parts of the value chain under the control of the PPEs and munical and/or provincial 
governments. 

22
 ADB. 2014. Hunan Dongjiang Lake Environmental Protection and Integrated Utilization Project. Consultant’s final 
report. Manila (TA 8638-PRC). 
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58. Output 3: Capacity strengthening and project management. The PMO and the  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. 
 

59. To achieve environmentally sustainable livestock production and processing, as well as 
product testing and monitoring that enhances food safety and quality, the project will 
demonstrate the effective treatment and re-use of large volumes of animal wastes to produce 
biogas and organic fertilizer, thus reducing pollution from organic waste and generating 
renewable energy. The organic fertilizer produced on site by all PPEs will be sold commercially. 
 

60. All PPEs are experienced in operating biogas facilities at their plants elsewhere in Henan 
or other provinces. Training on biogas plant operation will also be conducted by the waste 
management specialist during project implementation, as detailed in supplementary appendix 20: 
“Technical Report on Environmentally Sustainable Livestock Production and Processing” of the 
PPTA final report (footnote 22), including the term of reference (TOR) for the waste management 
specialist position.23 
 

61. Project design and operation will also target water use efficiency by requiring the 
monitoring of inflow and promoting the payment of water resource use fees via the WRB 
permitting system. 
 

62. This IEE focuses mainly on Output 2. It comprises the EIA of new facilities to be 
supported by the ADB loan for nine PPEs engaged in “intensive livestock production” in nine 
counties across Henan Province shown in Table IV.1 and Figure IV.1 (footnote 3). Project outputs 
1 and 3 have no built elements or activities which may cause environmental impact. All 
infrastructure for output 2 are to be built under the project (Table IV.1). 
 

Table IV.1: Main Subprojects and Components 

PPE County 
Area 
(mu)

a
 Project Components 

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 
(iii) Product quality and safety system  
 

Henan Dadi 
Animal 
Husbandry 
Co., Ltd. 

Shan 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 m

3
 capacity each 

(iv) Product monitoring and inspection system  
 

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

tons 
(iv) Cold storage refrigerator with capacity of 3,100 tons 
(v) Product monitoring and inspection system 
 

                                                
23

 The waste management specialist will be recruited as part of the loan implementation consultant team. 
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PPE County 
Area 
(mu)

a
 Project Components 

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  

 

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 15,000 tons  
(iv) One biogas plant with two digesters at 600 m

3
 capacity each 

(v) Product monitoring and inspection system  
 

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 m

3
 each  

(iv) One biogas plant in the hog farm with one digester at 1,000 m
3
 capacity   

(v) Two organic fertilizer processing plants at annual output capacity of 6,000 
tons each 

(vi) Product monitoring and inspection system  
 

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 m

3
 capacity each 

(iii) An organic fertilizer processing plant with annual output of 15,000 tons 
(iv) Product monitoring and inspection system  

 

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 
(iv) Product monitoring and inspection system  

 

Henan 
Hengtianran 
Pasture 
Farming Co., 
Ltd. 

Xuchang 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 m

3
 capacity each 

(iv) Product quality and safety system  
 

m
3
 = cubic meter, mu = a Chinese unit of land measurement equivalent to 1/15 of a hectare. 

a
 All lands leased, except for Afanti, Fenghua, and Sangao PPEs (for feed processing plant) which own their sites. 
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Henan Dadi Animal Husbandry Co., Ltd (Shan County)

Luoyang Donghan Poultry Co., Ltd (Luoning)

Niuniu Animal Husbandry Co.,Ltd (Yanling)

Afanti Food Co.,Ltd (Liangyuan District)

Animal Husbandry Bureau (Zhengzhou)

Fenghua Breeding Share Co.,Ltd (Zhengyang)

Sangao Agro-pastoral Co.,Ltd (Gushi)

Muyuan Foodstuff Co.,Ltd (Neixiang)

Kerchin Cattle Industry Co.,Ltd (Xinye)

Henan Sustainable Livestock Farming and Product Safety Demonstration Project

Distribution of Sub-projects

Hengtianran Agriculture Co., Ltd (Xuchang)

 
 

Figure IV.1:  Location of Project Participating Enterprise Sites 
 

63. 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., 

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.  

 

64. 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. 
 

65. The application of these features among the PPEs is shown in Table IV.2. 
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Table IV.2: Design Features for Sustainability 
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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          

Source: Project preparatory technical assistance team. 
 

B. Subprojects 
 

1. Muyuan Foodstuff Co., Ltd. 
 
66. Scope, site, and environmentally efficient project design. This subproject plans to 
build a new sow farm with an annual inventory of 10,000 heads and a separate hog farm 
producing 50,000 per year. At both sow and hog farms, a livestock products safety system and a 
waste treatment facility will be constructed. The site for the new sow farm is located east of 
Houma Village in Guanzhang Town, Neixiang County, Nanyang City; and covers 280 mu. The 
site for the new hog farm is located in Songgou Village in WangdianTown, Neixiang County, 
Nanyang City; and covers 220 mu. 
 
67. For the production plan for the new sow farm (No.24 farm), an annual inventory of 10,000 
sows is planned. Accordingly, 10,000 breeding pigs will be transferred here from another Muyuan 
farm during project construction. The total proposed construction area is 54,198.48 square 
meters (m2), including 51,403.98 m2 as pig sheds; and 2,794.5 m2 as storage and support 
facilities. Sheds for pregnant sows, piglet delivery, and fattening will be constructed, along with 
drinking outlets, sterilization equipment, water supply system, chemical instrument, transformer, 
and power distribution equipment. 
 
68. For the production plan for the new hog farm (No.25 farm), the farm plans to produce 
50,000 pigs each year. Its construction area is 21,528.8 m2, with 20,160 m2 as sheds and 1,368.8 
m2 as other outfitted facilities. Equipment for nursery and fattening and other purposes, 
sterilization vehicle, sheds cleaning machine, and vehicles to transport manure internally will all 
be procured. According to the scale of production, the new farm needs 51,546 weaned piglets 
from other Muyuan farm(s), survival rate of which is assumed as 97%. Production on the 
fattening farm consists of a piglet nursery and pig fattening. 
 
69. Two methods are used for heating: integrated or partial heating, mainly for delivery and 
nursery sheds. For delivery shed, the temperature inside should be maintained above 18oC by 
integrated heating to satisfy different needs of sows and piglets. Adjustable facility providing 
heating can be supplied to piglets shed only to maintain the internal temperature at 31oC–35oC. 
For this kind of partial heating, incubator and infrared heating will be adopted. 
 
70. For cooling and ventilation in sheds for reserved or pregnant sows, water spray and 
mechanical and/or natural ventilation is adopted. Mechanical ventilation is the major method, 
while natural method as a supplement. 
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71. Energy-saving measures for these subprojects include the following: 
(i) Ventilation system. Design of ventilation system for sheds will make use of 

natural airflow and reduce energy consumption; 
(ii) Dropping board. Design of dropping board saves material and ensures manure 

dropping away from pens. Flushing is facilitated and flushing water saved; 
(iii) Natural cooling. Many trees will be grown on the subproject sites, and each shed 

can be shadowed during summer time. Meanwhile, underground water will be 
pumped to cool the sheds, reducing electricity consumption; 

(iv) Biogas produced in the digester will be collected in the biogas holder. Most biogas 
will be supplied to nearby villages with a small proportion used on site; and 

(v) Solar heating for biogas digester (to save heating from boiler). 

72. Water-saving measures of these subproject include the following: 
(i) Bowl-shaped drinkers will be used in all pens which automatically maintain water 

surface at half the depth of the bowl via spring valves. This equipment can reduce 
waste of water by 60%, keep the ground dry, and increase heat retention in the 
sheds; 

(ii) Dropping board on the floor of pens, which can reduce the quantity of water 
required for flushing, will be used. Water flushing is only made when the sheds 
are empty and in need of sterilization; and 

(iii) Manure and biogas residue will be used to produce organic fertilizer, and biogas 
slurry will be applied to farmland. An organic fertilizer plant with capacity of 6,000 
tons per year is proposed to be built on each of the two new farms. 

73. Manure and waste management system. The subproject will build two upflow 
anaerobic sludge blanket (UASB) digesters with a capacity of 800 cubic meters (m3) for the new 
No.24 farm; and a UASB digester with a capacity of 1,000 m3 for the new No.25 farm. Hydraulic 
retention time (HRT) will be 10 days under 25oC–35oC. Temperature needed by anaerobic 
fermentation will be maintained by boilers and solar heating. Biogas slurry will be used for 
farmland irrigation after being kept in storage tank for 3 months. Quality of the discharged water 
is predicted as: chemical oxygen demand (COD), 292.12 milligrams per liter (mg/L); ammonia 
(NH3-N), 157.04 mg/L; and total phosphorus (TP), 61.2 mg/L. 
 
74. An organic fertilizer plant producing 6,000 tons per year will be built at each of the two 
new farms. Tower fermentation will be used. Organic fertilizer production comprises premix, 
fermentation, and packaging. Water content of organic fertilizer products will be 30%. 
 
75. The subprojects will treat 61,794 tons of sewage and 18,805 tons of manure each year. 
Annual production of biogas is 157,550 m3, biogas residue at 3,088 tons, and biogas slurry at 
58,619 m3.  
 

2. Henan Niuniu Animal Husbandry Co., Ltd. 
 
76. Scope, site, and environmentally efficient project design. This subproject is a cattle 
production farm with an annual inventory of 5,000 heads and one organic fertilizer processing 
plant with an annual output of 15,000 tons. The site is located 800 m from Fenggang Villiage in 
Zhangqiao Town, Yanling County, Xuchang City. The project activities are in three parts: products 
quality inspection and monitoring system; livestock raising base; and construction of waste 
treatment facilities. The construction will include sheds, feed warehouse, feed processing unit 
and silo, silage tanks, pump room, and veterinary room. The total construction area will be 
63,733 m2. 
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77. Energy-saving measures adopted by this subproject include 
(i) Use of biogas for cooking of on-farm households and heating for boilers. 

Electricity generated from biogas will be consumed on site; 
(ii) Development of a quota management, evaluation, rewards, and penalties 

systems for efficient electricity and water consumption; 
(iii) Enhanced production management; and installation of meters and 

energy-measuring equipment to provide the facility with better measuring tools for 
key energy consumption units and promote efficiency of energy consumption; 

(iv) Enhanced daily maintenance and eliminate material waste; and 
(v) Greenhouse over biogas digester and solar panels to maintain required 

temperatures. 
 
78. Water-saving measures adopted by this subproject include installation of meters in 
compliance with the conditions of the water use permit, and promotion of efficiency of water use 
on site. 
 
79. The Niuniu PPE includes an organic fertilizer processing plant producing 15,000 tons per 
year. The plant will use an in-trough composting process. Water content of its products will be 
30%. Production flow includes pretreatment of raw materials, fermentation, screening, and 
packaging.  
 
80. Manure and wastewater management system. The subproject will build two biogas 
digesters of 700 m3 capacity each. When the temperature is medium (25oC–35oC), anaerobic 
fermentation occurs; and the HRT is 15 days. About 17,585 tons of wastewater and 26,400 tons 
of manure slurry will be treated to produce 748 tons of biogas residues and 16,837 m³ of biogas 
slurry per year. Around 33,443 m³ biogas will be produced, and will power a 40-kilowatt (kW) 
generator producing 42,000 kilowatts per hour (kWh) of electricity to be used for pumping on site. 
 
81. The biogas reactor is constructed underground to maintain winter-operating temperatures. 
A greenhouse will be constructed at the top of reactor to plant cucumber, tomato, and pepper. 
The greenhouse can keep the digester warm during winter time and can consume part of 
digestate. The remaining digestate will be processed for fertilizer. 
 
82. Solar panels with total area of 500 m2 will be installed to supply heating to the biogas 
processor to ensure the sustainable operating of the system. This subproject will build an organic 
fertilizer plant at 15,000 tons annually with in-trench fermentation technology which will treat 
26,400 tons of cattle manure and 748 tons of biogas residues. 
 

3. Kerchin Cattle Industry Nanyang Co., Ltd. 
 
83. Scope, site, and environmentally efficient project design. The Kerchin PPE plans to 
build a cattle raising farm with an inventory of 5,000 heads, a workshop on production of a 
mushroom-growing medium (straw and manure pallets), and 20 mushroom production 
greenhouses. The facility will include organic fertilizer processing plant and biogas plant. 
 
84. The project site for cattle raising farm is located in Yanzhuang Village of Wangzhuang 
Town in Xinye County. It covers 140.27 mu. This subproject will adopt an enhanced in-shed 
fattening method and will adjust feed formula according to feeding standards. This subproject will 
also purchase store cattle from northeast PRC. The purchase standard is 1.5–3.0 years old and 
300 kilograms (kg). The fattening process targets a daily weight increment of above 1 kg. The 
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fattening period is 6 months with 2 batches per year. After fattening, the weight can be around 
600 kg. 
 
85. It is proposed to build an organic fertilizer processing plant with an annual production of 
15,000 tons. The main works include pre-treatment workshop, fermentation workshop, screening, 
and packaging workshop. Twenty sets of equipment, including miller, blender, conveyor, 
packaging machine, and screening machine, will be purchased. 
 
86. Energy-saving measures adopted by this project include the following: 

(i) Use of biogas for cooking of on-farm households and heating for boilers; 
electricity generated from biogas is consumed on site; 

(ii) Development of a quota management, evaluation, rewards, and penalties 
systems for efficient electricity and water consumption; 

(iii) Enhanced production management and installation of meters and 
energy-measuring equipment to provide the facility with better measuring tools for 
key energy consumption units and promote efficiency of energy consumption; 

(iv) Enhanced daily maintenance and eliminate material waste; and 
(v) Solar panels to provide heating to biogas system. 

 
87. Water-saving measures adopted by this subproject include installation of meters in 
compliance with the water use permit, and promotion of efficiency of water use on site. 
 
88. The mushroom farm is located in Shimen Village of Waizi Town. The total land occupation 
for this component will be 173,100 m2 (about 259.7 mu of agricultural land). It comprises a 
primary fermentation workshop, a secondary fermentation workshop, a fermentation material 
packaging workshop, storehouse, a power distribution room, a canteen, and a dormitory building. 
The main raw materials for mushroom production are cow manure, biogas residue, corn straw, 
and gypsum power, which will be sourced from the nearby cattle farm component.  
 
89. Manure and wastewater management system. Manure at the cattle production farm 
will be dry-collected and used for processing organic fertilizer. The liquid part will be diverted into 
the wastewater treatment system. Two wastewater digesters with volume of 600 m³ each will be 
built. The designed HRT is around 15 days under mesophilic digestion (25oC–35oC). About 
15,323 tons of wastewater and 26,400 tons of manure slurry will be treated, producing 621 tons 
of biogas residues and 14,702 m³ of biogas slurry. Around 30,150 m³ biogas will be produced, 
and this will power a generator of 40 kW. The 37,000 kWh of electricity produced will be used for 
pumping on site. Solar panel with total area of 200 m2 will be stalled to supply heating to biogas 
system.  
 
90. The biogas reactor will be constructed underground, so that the temperature is 
sustainable in winter. A greenhouse will be constructed at the top of reactor to plant cucumber, 
tomato, and pepper. The greenhouse can keep the digester warm during winter time and can 
consume part of digestate. 
 
91. An organic fertilizer processing plant with capacity of 15,000 tons will be constructed. A 
trench composting fermentation technology will be adopted. About 26,400 tons of cow manure 
and 621 tons of biogas residues will be processed as organic fertilizer. A portion of the dry 
manure will also be transferred to the mushroom farm. 
 
92. At the mushroom farm, production wastewater comes from prewetting the cow manure 
and straw medium. Measures such as prewetting on a bunded, impermeable surface, soaking 
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straw, and recycling the water will be employed to minimize wastewater. The wastewater will be 
treated in a septic tank system using a biological contact oxidation process. 
 

4. Henan Hengtianran Pasture Farming Co., Ltd. 
 
93. Scope, site, and environmentally-efficient project design. Located in Zhaojiaowang 
Village of Guicun Township, Xuchang County, the subproject will comprise a cattle production 
farm with an annual inventory of 4,000 heads. The main civil works will include cattle sheds, yards, 
silage silos, feed processing plant and warehouse, machine repair room, pump room, dormitory, 
and canteen, with a total construction area 65,333 m2. For waste treatment, the main buildings 
and structures include manure collection tanks, solid-liquid separation tank, overflow tank, grilling, 
adjusting and buffering pool, biogas reactor, biogas slurry storage tank, and biogas residue 
storage tank. 
 
94. The subproject also includes an organic fertilizer processing plant producing 7,000 tons 
per year. The production structures include pretreatment of raw materials, fermentation, 
screening, packaging, etc. The total construction area is 2,970 m2. 
 
95. The subproject will adopt enhanced in-shed fattening method and will adjust feed formula 
according to feeding standards. It will purchase store cattle from northeast PRC. The proposed 
standard for store cattle is daily weighting increment is above 1 kg, fattening period is 4 months, 
equal to 3 batches per year. After fattening, the turn-off weight will be around 600 kg. 
 
96. Energy- and water-saving measures adopted by this subproject include (i) use of biogas 
for cooking of on-farm households and heating for boilers, (ii) electricity generated from biogas 
will be consumed internally, (iii) biogas residue and manure will be processed into organic 
fertilizer for self-production as well as supply for local farmers, and (iv) a greenhouse over the 
biogas digester will help maintain required temperatures. 
 
97. Water-saving measures to be adopted include installation of meters in compliance with the 
conditions of the water use permit and promotion of efficiency of water use on site. 
 
98. Manure and waste management system. Two biogas reactors with volume of 500 m³ 
each will be built. About 18,150 tons per year of wastewater will be converted to around 49,350 
m3 biogas. This will power a 60-kW generator producing 67,500 kWh of electricity per year to be 
used for pumping in the site. The digestate (17,688 m3 of biogas slurry) can be used as liquid 
fertilizer for farmland. 
 
99. The biogas reactor will be constructed underground to protect it from low winter 
temperatures. A greenhouse will be constructed above the reactor to grow cucumber, tomato, 
and pepper. The greenhouse can keep the digester warm during winter time and can consume 
part of the digestate. Solar panels with total area of 400 m2 will be installed to supply additional 
heating to biogas system. 
 
100. About 8,976 tons of cow manure and 462 tons of biogas residue will be treated to 
produce 7,000 tons of organic fertilizer per year at the on-site processing plant. 
 

5. Henan Dadi Animal Husbandry Co., Ltd. 
 
101. Scope, site, and environmentally efficient project design. The subproject plans to 
build a hog farm with annual production capacity of 80,000 pigs, outfitted with a waste treatment 
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system and a product safety and monitoring system. The main civil works include pig pens with 
total construction area of 38,560 m2, veterinary room, power substation, water pump room, feed 
silos, offices, and other auxiliary works, with total area of 4,278 m2. The total construction area is 
about 42,838 m2. An organic fertilizer processing plant will be built in the subproject comprising 
pretreatment workshop, fermentation workshop, screening, and packaging workshop will be 
constructed. 
 
102. The UASB technology for sewage treatment and biogas generation will be adopted, 
including civil works and equipment and control systems. The subproject can produce 112,775 
m³ of biogas per year, which is equal to 80.52 tons of standard coal. 
 
103. Energy-saving measures adopted by this subproject will include the following:  

(i) the ventilation system can ensure the max utilization of natural wind by keeping 
indoor air flowing;  

(ii) water spray cooling fan will reach pens cooling down with little energy 
consumption;  

(iii) biogas will be used for living area supply for cooking and water boiling; 
(iv) major use of biogas is for on-site power generation; and 
(v) solar panels will supply heating to the biogas digester. 

 
104. Water-saving technology to be adopted include the following:  

(i) automatic feeding system for feed and water will reduce spillage and waste of 
feed and water;  

(ii) dropping board design for pens with dry-raking of waste underneath will minimize 
the use of water for flushing out; 

(iii) installation of meters in compliance with the conditions of the water use permit; 
and  

(iv) promotion of efficiency of water use on site. 
 

105. Manure and waste management system. Two UASB biogas digesters at 800 m3 each 
will be constructed. When the temperature is medium (25oC–35oC), anaerobic fermentation 
occurs; and the retention time is 10 days. About 50,239 tons of wastewater, incorporating about 
14,346 tons of pig manure will be treated. The plants will produce 1,256 tons of biogas residues 
and 48,983 m³ of biogas slurry. Around 112,775 m³ biogas will be produced, which will power an 
80-kW generator, operating 5–8 hours/day. The 123,800 kWh of electricity produced yearly will 
be used for pumping and ventilation fans on-site. To achieve thermal insulation, a biogas fired 
boiler and waste heating supply will combine to provide heating for biogas system. Solar panels 
with total area of 600 m2 will also be installed to supply heating to the biogas system to ensure 
year-round operating of the system. 
 
106. An organic fertilizer processing plant with capacity production of 8,000 tons will be 
constructed, employing high-temperature composting technology. 
 

6. Henan Afanti Food Co., Ltd. 
  
107. Scope, site, and environmentally efficient project design. The subproject plans to 
build a beef products deep-freeze processing plant with annual production of 20,000 tons, which 
include 10,000 tons of frozen halal meat and 10,000 tons of processed beef products. A livestock 
product safety system and a waste treatment facility will be included in the development. The 
project is located in the east of Zhengxing Road and the north of Bayi Road in Shangqiu, within 
the same area of the enterprise, covering 68.97 mu. 
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108. The measures for energy saving adopted by the project are as follows: 
(i) Fully use of natural light to reduce power consumption, improving lighting quality.  
(ii) Energy-efficient transformers will be procured.  
(iii) Ordinary energy-saving lamps will be installed in the workshops, offices, public 

hallway, bathroom, stairway and other areas. 
 
109. Water-saving measures adopted by this subproject are the following: 
(iv) Water-saving devices and appliances will be adopted to reduce water 

consumption invalid to achieve water conservation purposes.  
(v) Seepage and leakage should be avoided for the whole water supply system.  
(vi) Installation of meters in compliance with the conditions of the water use permit;  
(vii) Promotion of efficiency of water use on site. 

 
110. Waste management system. A wastewater treatment plant (WWTP) with daily treatment 
capacity of 50 tons will be constructed in the project site to handle the small amounts of 
wastewater from wash water, cooling water for refrigeration units, domestic sewage, and meat 
waste. After anaerobic and aerobic treatment on site, the CODcr, 5-day biological oxygen 
demand (BOD5,) suspended solid (SS), total coliform number, and pH levels will meet the 
requirements for discharge to the municipal WWTP (Class 2 of discharge standard of influent for 
municipal wastewater treatment plant).24 
 

7. Henan Sangao Agriculture and Animal Husbandry Co., Ltd.  
 
111. Scope, site, and environmentally efficient project design. The subproject will 
comprise (i) a parent breeder farm with an inventory of 200,000 chickens, producing 37.6 million 
eggs per year; and (ii) an egg production facility of 266.5 mu, including sheds, sterilization room, 
chicken isolation room, office and ancillary buildings, egg sorting and storage area, and feed 
storage silo. The subproject is located outside Wanghuang Village of Zushimiao Township. 
 
112. A feed processing plant will also be constructed, covering an additional 77.27 mu. This 
will include a receiving dock, premix plant, packing workshop, boiler room, power distribution 
room, pump room, and office building. 
 
113. An organic fertilizer processing plant will also been constructed to process manure 
produced on site. 
 
114. Energy-saving measures include (i) advanced energy metering for key energy 
consumption units, (ii) promotion of energy efficiency work practices, and (iii) daily maintenance 
to eliminate material waste. Water-savings measures include (i) manure dry collection of manure 
(no water flushing), (ii) demand feeders for drinking water, (iii) installation of meters in 
compliance with the conditions of the water use permit, and (iv) promotion of efficiency of water 
use on site. 
 
115. Manure and waste management system. All chicken manure produced in the project 
will be processed into organic fertilizer. An organic fertilizer processing plant with an annual 
production of 5,000 tons will be constructed to process 7,234 tons of chicken manure a year.  
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 Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant (GB18918-2002). 
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116. The main wastewater is from domestic sewage, with an annual discharge quantity of 876 
m3, and an additional 103 m3 from periodic flushing of chicken cages. The wastewater will be 
diverted into an underground settling tank for storage. The supernatant will be drawn off, tested, 
and used to irrigate revegetation plantings around the facility. Sediment will be routinely removed 
and processed in the organic fertilizer processing plant. 
 
117. Wastewater from the feed processing plant will be directed to an on-site treatment plant, 
where it will be treated to a quality which permits discharge to the municipal sewerage system. 
 

8. Henan Fenghua Breeding Share Co., Ltd.  
 
118. Scope, site, and environmentally efficient project design. The subproject will be a 
slaughterhouse with capacity of 500,000 pigs and cold fresh meat production of 35,000 tons 
annually. The factory will be set up in Pangqiaodong group, Pangqiao Village, Zhengyang County, 
Zhumadian City; and covers areas of 40 mu. The new factory will process hogs selected from 
Fenghua’s own hog farms elsewhere in the county. 
 
119. Energy-saving measures include (i) use of energy efficiency boilers with easy repaired 
insulation materials, (ii) heating insulation of the equipment and pipes, and (iii) valves and fittings 
to reduce leakage and minimize heating loss. Water-saving measures include (i) materials and 
inspections to ensure pipeline system integrity under normal operating conditions; (ii) supervision 
and water metering; and (iii) using advanced scalding steam systems, instead of the traditional 
scalding hot tub method, effectively avoiding the epilation process of cross-infection. 
 
120. Manure and waste management system. The daily slaughtering level of 1,667 pigs will 
generate 992 tons of wastewater and daily domestic sewage of 40.4 tons. The total is 1,032.05 
tons each day. This project aims at treat with sewage 1,300 tons per day. This will be treated 
on-site in a wastewater treatment facility which consists of pre-treatment system (including water 
collection tank), mixing tank (with oil removal function), hydrolysis acidification tank, A/O tank, 
sludge treatment systems, and sedimentation filtration system. After treatment, the effluent will 
have CODcr ≤ 120; and will meet the standards for the meat industrial water pollutant 
discharge25 and the integrated wastewater discharge, permitting discharge to the sewer.26  
 

9. Luoyang Donghan Poultry Co., Ltd.  
 
121. Scope, site, and environmentally efficient project design. The subproject intends to 
build four breeder duck farms, a hatchery, a cooked food processing plant with sound livestock 
product quality and safety system, as well as manure waste treatment facilities. 
 
122. The subproject will build four duck breeding farms for breeder duck of parent generation 
with an estimated output of 53,420,000 eggs, of which 11,700,000 eggs are used for hatch; and 
the rest are used for sale. Four breeder duck farms are respectively located in (i) East Motou 
Village in Dizhang Township, Luoning County, with annual breeding production of 70,000 ducks; 
and covers 100 mu of each; (ii) Liangquangou Village in Dixiang Township, Luoning County, with 
annual breeding stock of 98,000 ducks; and covers 150 mu; (iii) Zhongfang Village in Shandi 
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 Meat Industrial Water Pollutant Discharge Standards (GB13457-1992). 
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 Integrated Wastewater Discharge Standard (GB8978-1996). 
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Country, Luoning County, with annual breeding stock of 42,000 ducks; and covers 60 mu; and (iv) 
Wangling Village in Dongsong Town, Luoning County, with annual breeding stock of 42,000 
ducks; and covers 60 mu. 
 
123. The new hatchery is located on the north of Xinyigu Road in Luoning County; and the 
Luoning WWTP on its west, with a total area of 71.4 mu. Ten million ducklings will be hatched 
every year. 
 
124. The newly-built cooked food processing plant and cold storage plant will be located in the 
industrial park, covering an area of 149,100 m2 (equivalent to 223.54 mu). Annual production 
capacity is 4,000 tons of cooked food; and the civil works include the cooked food production 
workshop, supporting materials storage center, equipment and material warehouse, and repair 
shop and testing centers. 
 
125. Energy-saving measures include installation of energy metering for key energy 
consumption facilities, regular monitoring of the energy consumption, and optimization of energy 
consumption. 
 
126. Manure and waste management system. At the four duck breeding farms, manure will 
be collected after every batch of ducks leave the facility. The manure will be collected, bagged, 
and sold to local farmers. The Zhongfang Village farm will produce 1,400 tons of manure per year, 
Liangquan Village 3,266 tons per year, Dongmotou Village 2,333 tons per year, and Wangling 
Village 1,400 tons per year. The total duck manure amounts to 8,399 tons per year. 
 
127. An underground sedimentation tank will be built in each duck farm, connecting to duck 
shed for treating the small amount of rinse wastewater. The duck shed rinse wastewater flows 
into the sedimentation tank; stay for about 3 months; and after sedimentation, it will be used as 
fertilizer for farmland. 
 
128. Wastewater generated in the new hatchery is mainly egg-washing and 
equipment-cleaning effluent and sewage. It is estimated that the total wastewater generation will 
be 15 tons per day, and the designed treatment capacity is 16 tons per day. Sewage treatment 
adopts the advanced membrane treatment process—the MBR treatment technique. After 
disinfection, it will meet the urban sewage treatment plant pollutant discharge standard; and will 
be used for site watering and shade plantations.27 
 
129. A WWTP with treating capacity of 2,400 tons per day will also be built in the new cooked 
food processing plant to handle waste from duck slaughter and site sewage. The treated 
wastewater will meet Class II discharge standard before being discharged into the industrial park 
sewer network. 
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 Urban Sewage Treatment Plant Pollutant Discharge Standard (GB 18918-2002). 
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V. DESCRIPTION OF THE ENVIRONMENT (BASELINE DATA) 
 
A. Environmental Setting—Henan Province 
 
130. 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. 
 
131. 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. 
 
132. 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. 
 
133. 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 characterised 
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 Four of the Project Counties 

Project Counties Xinye Neixiang Yanling Zhengzhou 

Average Temperature (C) 15.00 15.0 14.3 14.3 

Average High Temp. (C) - 41.3 - 20.1.0 

Average Low Temp. (C) - (16.5) - 9.3 

Average Precipitation (mm) 774.00 769.5 717.3 632.4 

Humidity (%) 75.00 73.0 - 66.8 

Non-freezing Period (days) 228.00 229.0 214.0 220.0 

Average Wind Velocity (m/s) 3.11 1.6 2.2 - 

mm = millimeter, m/s = meter per second. 
 

134. Four major river systems—Haihe River, Huaihe River, Yangtze River, and Yellow 
River—go 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 

http://en.wikipedia.org/wiki/List_of_Chinese_administrative_divisions_by_population
http://en.wikipedia.org/wiki/County-level_city
http://en.wikipedia.org/wiki/Administrative_divisions_of_the_People%27s_Republic_of_China#County_level
http://en.wikipedia.org/wiki/District_of_China
http://en.wikipedia.org/wiki/County_(People%27s_Republic_of_China)
http://en.wikipedia.org/wiki/Town_of_China
http://en.wikipedia.org/wiki/Townships_of_the_People%27s_Republic_of_China
http://en.wikipedia.org/wiki/Subdistrict
http://en.wikipedia.org/wiki/Temperate
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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. Seven out of the 
nine 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. 
Afanti and Fenghua subprojects which are meat processing and refrigeration, and slaughtering 
and refrigeration, respectively, do not involve intensive livestock production; and will draw their 
water from piped town supplies. 
 
135. 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 Foodstuff Co., Ltd. (Neixiang County) 
 
136. The Muyuan Foodstuff Co., Ltd. will have two separate components, both located in 
Neixiang County (southwest Henan; Fig. IV.1): ‘Farm 24’ in Houma Village of Guanzhang 
Township, and ‘Farm 25’ in Songgou Village of Wangdian Township. Neixiang has a northern 
subtropics continental monsoon climate with four distinct seasons. 
 
137. Landform. 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 an levation of 145–1,845 m, 
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. 
 
138. Water resources. Regional differences in water resources in Henan Province are 
significant. Average run-off in the north of Neixiang is 371 million m3 and 186 million m3 of 
average in the south. The county area belongs to Yangtze Hanjiang River Basin; and has more 
than 40 rivers and streams in the county, of which Diao River, Huangshui River, Mo River, and 
Tuan River are the four largest rivers. Mo River which originates from Xiaojieling in the northeast 
is the surface water body closest to the subproject. The flow rates are 1,745 m3 per second (m3/s) 
in the flood season in July to September, 0.5 m3/s in the dry season in January, and 1.2 m3/s in 
the period when the river is at its normal level. 
 

                                                
28

 HPG. 2014. Henan Year Book 2013. {Name of publisher: location?} 
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139. Surface water quality. Water runoff from the Farm 24 project area flow into a natural 
channel and finally flow into Mohe River which is 4.32 km from the site. Four monitoring points 
were set up on the natural channel and Mohe River by the Neixiang environmental monitoring 
station (EMS, Figure V.1). Water samples were taken once per day in 3 consecutive days during 
3–5 September 2012 (Table V.2). 

140. Water runoff from the Farm 25 project area flows 418 m into tributary of Banqiao River, 
then 925 m into Banqiao River, and then 5.9 km into Mohe River. Six monitoring points were set 
up (Figure V.1). Water samples were taken once per day in 3 consecutive days during 11–13 
September 2012. The monitoring results are summarized in Table V. 3 below. 
 

     

Figure V.1: Location of Surface Water Sampling 

Table V.2: Surface Water Quality (Muyuan Farm 24) 

Section 

Flow 
Rate 

(m
3
/s) pH 

COD 

(mg/L) 

BOD 

(mg/L) 

NH3-N 

(mg/L) 

TP 

(mg/L) 

Fecal 
Coliform 

(no./L) 

SW2 0.022 7.88–7.99 21.0–23.0 5.00–5.36 0.331–0.339 0.54–0.55 2.0×10
6
 

SW3 2.920 7.96–8.03 44.4–45.6 10.30–10.60 4.180–4.240 0.36–0.43 0.0–4.0×10
6
 

SW4 3.130 7.87–7.93 42.4–45.6 9.80–10.60 4.860–4.960 0.55–0.56 4.6–4.9×10
6
 

Grade IV
a
 / 6.00–9.00 30.0 6.00 1.500 0.30 20,000 

BOD = biological oxygen demand, COD = chemical oxygen demand, EIA = environmental impact assessment, L = 
liter, m

3
/s = cubic meter per second, mg/L = milligram per liter, NH3-N = ammonia–nitrogen, pH = a measure of the 

acidity or basicity of an aqueous solution, SW1 = surface water 1, TP = total phosphorus. 
Note: Lack of data for SW1 due to the channel is dried.  
a
 Environmental Quality Standards for Surface Water (GB3838-2002). 

Source: EIA for Muyuan Subproject, 2013. 

 
141. According to the above monitoring data, TP and fecal coliform value from sampling point 
of surface water 2 (SW2) do not satisfy the environmental quality standards for surface water— 
Grade IV (footnote 7). The value of all parameters from sampling points of surface water 3 (SW3) 
and surface water 4 (SW4) did not satisfy the standard due to discharge of untreated wastewater 

SW1 

SW2 SW3 

SW4 

Farm 24 

Natural channel 

Mohe River 

Mohe 
River 

Banqiao 

SW3 

SW1 

SW2 

SW4 

SW5 

SW6 

Farm 25 
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from several small livestock breeding enterprises along Mohe with no formal construction 
approval and wastewater from agricultural activities. The water quality of Mohe River is worse 
than Grade IV of the environmental quality standards for surface water, and cannot satisfy the 
requirement (i.e., Grade IV) set by the local EPB (footnote 7). 
 

Table V.3: Surface Water Quality (Muyuan Farm 25) 

Section 

Flow 
Rate 

(m
3
/s) pH 

COD 

(mg/L) 

BOD 

(mg/L) 

NH3-N 

(mg/L) 

TP 

(mg/L) 

Fecal 
Coliform 

(no./L) 
 

SW3 / 7.38 95.1–96.3 20.00–21.90 7.24–7.58 1.18–1.23 2×10
6
 

SW4 0.355 8.25 87.9–88.7 17.20–17.80 20.10–20.50 1.97–2.03 5×10
6
 

SW5 2.190 7.94 29.4–29.8 6.80–6.85 1.36–1.44 0.21–0.24 4×10
6
 

SW6 2.610 7.58 35.4–37.6 8.00–8.20 2.73–2.95 0.27–0.28 2×10
6
 

Grade IV
a
 / 6.00–9.00 30.0 6.00 1.50 0.30 20,000 

BOD = biological oxygen demand, COD = chemical oxygen demand, EIA = environmental impact assessment, L = 
liter, m

3
/s = cubic meter per second, mg/L = milligram per liter, NH3-N = ammonia, pH = a measure of the acidity or 

basicity of an aqueous solution, SW1 = surface water 1, SW2 = surface water 2, TP = total phosphorus. 
Note: Lack of data for SW1 and SW2 due to the river is dried.  
a
 Environmental Quality Standards for Surface Water (GB3838-2002). 

Source: EIA for Muyuan Subproject, 2013. 
 

142. According to the above monitoring data, except BOD concentration, the concentration 
value of the rest parameters from sampling point of surface water 5 (SW5) meet the requirement 
of the environmental quality standards for surface water—Grade IV (footnote 7). The 
concentration value of parameters, except TP from SW3, SW4, and surface water 6 (SW6), did 
not satisfy the standard due to discharge of untreated wastewater from several small livestock 
breeding enterprises along Banqiao and Mohe rivers with no formal construction approval and 
wastewater from agricultural activities. The water quality of Mohe River is worse than Grade IV of 
the environmental quality standards for surface water, and cannot satisfy the requirement (i.e., 
Grade IV) set by the local EPB (footnote 7). 
 
143. Ground water quality. Groundwater for both sites is relatively shallow (24–20 m at 
Farm 24 site and 25–30 m at Farm 25 site). The flow direction at both sites is northwest to 
southeast. No flow rate was measured by the monitoring station. Three monitoring points at each 
farm site were set up at wells (two upstream and one downstream of the site in each case) by the 
Neixiang EMS. Water samples were taken once per day in 3 consecutive days in September 
2012. The monitoring results are summarized in Table V.3 and in Table V.5 below. 
 

Table V.4: Ground Water Quality (Muyuan Farm 24) 

Sampling 
Location pH 

Permanganate 
Index (mg/L) 

Total Hardness 

(CaCO3), (mg/L) 

Fluoride 

(mg/L) 

Nitrate 

(mg/L) 

Total 
Coliform 

(no./L) 

Well 
Depth 

(m) 

Zhangpo 7.84 0.49–0.51 222–224 0.57–0.58 2.76–2.77 230.0 30 

Qianma 7.09 0.57–0.63 210–229 0.53–0.54 1.86–1.87 ＞230.0 24 

Hupo 7.63 0.53–0.61 210 0.35–0.37 1.37–0.40 230.0 30 

Grade III
a
 6.50–8.50 ≤3.00 ≤450 ≤1.00 ≤20.00 ≤ 3.0  

> = greater than, ≤ = less than or equal to, CaCO3 = calcium carbonate, EIA = environmental impact assessment, L = 
liter, m = meter, mg/L = milligram per liter, pH = a measure of the acidity or basicity of an aqueous solution. 
a 

Quality Standard for Ground Water (GB/T14848-93). 
Source: EIA for Muyuan Subproject, 2013. 
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Table V.5: Ground Water Quality (Muyuan Farm 25) 

Sampling 
Location pH 

Permanganate 
Index 

(mg/L) 

Total 
Hardness 

(CaCO3), 
(mg/L) 

Fluoride 

(mg/L) 

Nitrate 

(mg/L) 

Total 
Coliform 

(no./L) 

Well 
Depth 

(m) 

Huangjia 6.91 0.44–0.47 220–-221 0.50 
5.96–
6.03 

230.0 26 

Zhoujia 7.06 0.47–0.50 210–-211 0.45 
4.46–
4.51 

230.0 30 

Liying 7.01 0.76 660 0.51 4.44 ＞230.0 25 

Grade III
 a
 

6.50– 
8.50 

≤3.00 ≤450 ≤1.00 ≤20.00 ≤ 3.0  

> = greater than, ≤ = less than or equal to, CaCO3 = calcium carbonate, EIA = environmental impact assessment, L = 
liter, m = meter, mg/L = milligram per liter, pH = a measure of the acidity or basicity of an aqueous solution. 
a 

Quality Standard for Ground Water (GB/T14848-93). 
Source: EIA for Muyuan Subproject, 2013. 
 

144. According to the above monitoring data, total coliform value of the ground water in the 
area of Farms 24 and 25 both exceeded the limit of the ground water quality —Grade III due to 
agricultural pollution (footnote 12). This indicates that the resource is already subject to fecal 
contamination and is vulnerable to further deterioration if the subproject wastewater is not 
managed properly. The concentration value of rest parameters met the standard requirements. 
 

145. Air quality. The local air quality of Farm 24 was monitored on 3–10 September 2012 for 
7 consecutive days. Samples were taken at six monitoring points. The local air quality of Farm 25 
was monitored on 11–18 September 2012 for 7 consecutive days. Samples were taken at six 
monitoring points as well. Table V.6 summaries the monitoring results. 
 

Table V.6: Air Quality of Muyuan Farm 24 Subproject (Unit: mg/m3) 

Parameter Point #1 Point #2 Point #3 Point #4 Point #5 Point #6 

G
ra

d
e

 II a 

(T
J

3
6

-7
9

)
a 

E
H

S
 (m

g
/m

3) 

H2S 
One 
time 

0.003–0.005 0.003–0.005 0.006–0.008 0.003–0.005 0.003–0.005 0.002–0.003  0.01 n/a 

NH3 
One 
time 

0.030–0.080 0.030–0.050 0.040–0.100 0.030–0.050 0.030–0.060 0.040–0.090  0.20 n/a 

PM10 
Daily 
average 

0.093–0.107 0.094–0.109 0.092–0.107 0.094–0.104 0.091–0.107 0.093–0.105 0.15 
 

0.02 

TSP 
Daily 
average 

0.184–0.216 0.187–0.216 0.181–0.215 0.186–0.209 0.187–0.215 0.187–0.201 0.30 
 

n/a 

SO2 

Hourly 
average 

0.007–0.013 0.007–0.013 0.006–0.010 0.006–0.010 0.007–0.014 0.008–0.013 0.50 
 

0.02 

Daily 
average 

0.003–0.004 0.003–0.005 0.003–0.004 0.003–0.004 0.003–0.004 0.003–0.004 0.15 
 

n/a 

NO2 

Hourly 
average 

0.021–0.050 0.014–0.035 0.014–0.035 0.014–0.040 0.015–0.049 0.022–0.050 0.12 
 

n/a 

Daily 
average 

0.008–0.010 0.006–0.007 0.006–0.008 0.006–0.009 0.006–0.009 0.007–0.009 0.08 
 

0.04 

EIA = environmental impact assessment; EHS = environment, health, and safety; H2S = hydrogen sulfide (or 
hydrosulfuric acid); mg/m

3
 = milligram per cubic meter, NH3 = ammonia; NO2 = nitrogen dioxide (or nitrous acid); PM10 

= particulate matter up to 10 micrometers in size, SO2 = sulfur dioxide; TSP = trisodium phosphate.  
a 

Ambient Air Quality Standard (GB3095-1996). 
b 

Hygienic Standard for the Design of Industries and Enterprises (TJ36-79). 
Source: EIA for Muyan Farm 24 Subproject, 2013. 



34 

 

Table V.7: Air Quality of Muyuan Farm 25 Subproject (Unit: mg/m3) 

Parameter 1# 2# 3# 4# 5# 6# 
G

ra
d

e
 II a 

(T
J

3
6

- 7
9

)
b 

E
H

S
 

(m
g

/m
3) 

H2S 
One 
time 

0.003–0.005 0.003–0.006 0.003–0.006 0.003–0.006 0.003–0.006 0.003–0.005  0.01 n/a 

NH3 
One 
time 

0.060–0.110 0.020–0.110 0.050–0.080 0.030–0.080 0.040–0.080 0.020–0.080  0.20 n/a 

PM10 
Daily 
average 

0.094–0.103 0.092–0.098 0.095–0.106 0.092–0.106 0.091–0.108 0.094–0.102 0.15 
 

0.02 

TSP 
Daily 
average 

0.187–0.205 0.184–0.205 0.189–0.207 0.186–0.212 0.182–0.214 0.188–0.199 0.30 
 

n/a 

SO2 

Hourly 
average 

0.007–0.012 0.010–0.022 0.008–0.015 0.009–0.019 0.006–0.013 0.007–0.011 0.50 
 

0.02 

Daily 
average 

0.004–0.005 0.007–0.008 0.005–0.006 0.005–0.006 0.003–0.005 0.003–0.005 0.15 
 

n/a 

NO2 

Hourly 
average 

0.032–0.072 0.026–0.060 0.022–0.046 0.019–0.039 0.022–0.039 0.018–0.037 0.12 
 

n/a 

Daily 
average 

0.013–0.014 0.013 0.009–0.010 0.008–0.009 0.008–0.009 0.007–0.009 0.08 
 

0.04 

EIA = environmental impact assessment; EHS = environment, health, and safety; H2S = hydrogen sulfide (or 
hydrosulfuric acid); mg/m

3
 = milligram per cubic meter, NH3 = ammonia; NO2 = nitrogen dioxide (or nitrous acid); PM10 

= particulate matter up to 10 micrometers in size, SO2 = sulfur dioxide; TSP = trisodium phosphate.  
a 

Ambient Air Quality Standard (GB3095-1996). 
b 

Hygienic Standard for the Design of Industries and Enterprises (TJ36-79). 
Source: EIA for Muyan Farm 25Subproject, 2013. 

146. Concentration values of all parameters for all monitoring points satisfy the requirement 
of the ambient air quality standard—Grade II (footnote 13) and the hygienic standards for the 
design of industries and enterprises (footnote 16). The air quality is high in this rural environment. 
 
147. Acoustic environment. Noise level at four boundaries of project site was monitored on 
3–4 September for Farm 24 and 12–13 September for Farm 25. Monitoring was conducted twice 
a day, including once at daytime and once at nighttime. Table V.8 summary the monitoring results 
and shows that the sites are typical of quiet rural neighborhoods. 
 

Table V.8: Noise Level of Muyuan Subproject, Unit: dB(A) 

Location 

Farm 24 Farm 25 

Daytime Night Time Daytime Night Time 

East boundary 36.7–38.3 33.2–34.4 35.1–35.5 32.1–32.2 

South boundary 36.8–37.3 32.6 35.2–35.4 31.2–32.0 

West boundary 39.7–40.8 32.2–32.4 37.3–38.2 31.2–31.9 

North boundary 36.5–36.7 32.3–33.0 35.6–35.9 31.7–33.3 

Grade II
a
 60.0 50.0 60.0 50.0 

dB(A) = decibel A, EIA = environmental impact assessment. 
a 

Environmental Quality Standard for Noise (GB3096-2008). 
Source: EIA for Muyuan Subproject, 2013. 
 

148. Cultural heritage. During site inspections carried out by the EIA Institute for the EIA 
preparation, no ruins, relics, or indications of cultural heritage were recorded within the project 
area. Records of the Neixiang County Administration of Cultural Heritage were consulted during 
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domestic EIA preparation, and no heritage sites were recorded at or adjacent to the subproject 
site. 
 
149. Landscape setting. From the maps of the subproject sites below (Figures V.2–3), it can 
be seen that both Muyuan subproject sites are within intensively farmed landscapes, without 
natural habitat areas. This has been confirmed by the domestic EIA and field inspections. The 
configuration of small villages in the district, separated from the site by the requirements of the 
national technical standard of preventing pollution for livestock and poultry breeding and the local 
land use plans, can also be seen (footnote 6). The nearest village to the site of Farm 24 is 
Dongzhang Village at 705-m distance. The next closest at 880 m are Qianma and Houma 
villages. For Farm 25, the closest village is Xiling at 510 m. Shangjia is 528 m away, and Ligou is 
at 811-m distance.   

 

Figure V.2: Location of Muyuan Farm 24 
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Figure V.3: Location of Muyuan Farm 25 
 

2. Henan Niuniu Animal Husbandry Co., Ltd. 
 
150. Located in Yanling County, central-east Henan (Fig. IV.1) under the administration of 
Xuchang City. The total area of Yanling is 871.6 km2. The county has 5 towns, 7 townships, and 1 
district. It has 386 administrative villages and 657 natural villages. In 2011, the total population 
was around 651,200. The subproject is located in Fenggang Village of Zhangqiao Township. 
 
151. Landform. Yanling County belongs to alluvial plain, which has been built up by flooding 
of the Shuangji and Yellow rivers. The territory is from northwest to southeast with a slope of 
1/30,000 to 1/80,000. The altitude is around 50 m to 65 m (very few hillocks with altitude of 74 m) 
with relative height of 15 m. The project area belongs to the Yellow River alluvial plain; and has a 
flat and open terrain, which is convenient for construction. 
 
152. Water resources (surface water). There are more than 20 rivers in the county. The 
major waterbodies are the Dalang Ditch, Erdao River, Kanggou River, Qingliu River, Qingxia 
River, and Shuangji River. These are mostly seasonal rivers of the Huaihe River basin. 
 
153. Groundwater. The lithology surface in the county is loose and storm water penetrates 
easily. The terrain has good water storage capacity and a short replenishment cycle. The 
permeability coefficient is 10.14, and can recharge at a rate of 55.95 m3 per day (m3/d). Because 
the aquifers are shallow (30–50 m), they can accept storm water directly. The capacity of wells 
can reach to 40–60 m3 per hour (m3/h). Most of the shallow groundwater (98%) can meet the 
standards for drinking and irrigation. However, about 2% of the total shallow groundwater 
resource is contaminated by high soil fluorine, discharged wastewater, pesticide, and fertilizer. 
The Niuniu subproject will draw all its water from groundwater resources. 
 
154. Cultural heritage. Yanling County has a long history. There are 26 ancient ruins, 19 
ancient tombs, six ancient buildings, and six stone carvings of recognized heritage significance. 
Collections of artifacts and commemorations of the revolution, including the Qianming Temple, 
Yinzhou monument, and Zhao Jia epitaphs are located in the county. These famous sites are 
remote from the subproject site. Records of the Yanling Culture Bureau were consulted during 
domestic EIA preparation, and no heritage sites were recorded at or adjacent to the subproject 
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site. During site inspections carried out by the EIA Institute for the EIA preparation, no ruins, 
relics, or indications of cultural heritage were noted within the project area. 
 
155. Surface water quality. Two monitoring points were set up on the Malan new channel 
280 m away from the west of project site (Figure V.4) by the Yanling County EMS. Surface water 
1 (SW1) is in 500 m upstream of Malan New channel, and the other one is 500 m downstream of 
Malan New Channel. Water samples were taken once per day in 3 consecutive days during 20–
22 February 2014). The monitoring results are summarized in Table V.9 below. 
 

 

Figure V. 4 Location of Environmental Monitoring Sampling 
 

Table V.9: Surface Water Quality 

Section pH 
COD 

(mg/L) 

BOD5 

(mg/L) 

NH3-N 

(mg/L) 

TP 

(mg/L) 

SW1 7.36–7.78 31.0–37.5 6.62–8.30 1.32–1.62 0.105–0.164 

SW2 7.13–7.58 35.2–39.3 7.11–7.31 1.60–1.68 0.100–0.173 

Grade V
a
 6.00–9.00 ≤40.0 ≤10.00 ≤2.00 ≤0.400 

≤ = less than or equal to, BOD5 = biological oxygen demand, COD = chemical oxygen demand, EIA = environmental 
impact assessment, mg/L = milligram per liter, NH3-N = ammonia, pH = a measure of the acidity or basicity of an 
aqueous solution, SW1 = surface water 1, SW2 = surface water 2, TP = total phosporus. 
a 

Environmental Quality Standards for Surface Water (GB3838-2002). 
Source: EIA for Niuniu Subproject, 2014. 
 

156. According to the above monitoring data, all the parameters’ value from sampling points 
can satisfy the environmental quality standards for surface water—Grade V (footnote 7).  
 
157. Groundwater quality. Three monitoring points were set up in Yanduan Village, the 
project site, and Shatan Village by the Yanling County EMS. Water samples were taken once per 
day in 2 consecutive days during 20–21 February 2014. The monitoring results are summarized 
in Table V.10 below. The results show that the parameters for all the monitoring points satisfy the 
groundwater quality standard—Grade III (footnote 12). 
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Table V.10: Ground Water Quality 

Sampling 
Location pH 

Total Hardness 

(CaCO3), 
mg/L 

Permanganate 
Index 

(mg/L) 

Nitrate 

(mg/L) 

Chloride 

(mg/L) 

Total Coliform 

(no./L) 

Project site 6.82–7.13 377–386 0.76–0.84 0.09–0.03 68.0–72.5 ≤3.0 

Yanduan Village 7.37–7.62 350–351 0.87–0.95 0.05–0.06 57.0–69.0 ≤3.0 

Shatan Village 7.54–7.55 364–372 0. 81–0.82 0.07–0.10 64.7–73.6 ≤3.0 

Grade III
a
 6.50–8.50 ≤450 ≤3.00 ≤0.20 ≤250.0 ≤ 3.0 

≤ = less than or equal to, CaCO3 = calcium carbonate, EIA = environmental impact assessment, L = liter, mg/L = 
milligram per liter, pH = a measure of the acidity or basicity of an aqueous solution. 
a 

Quality Standard for Ground Water (GB/T14848-93). 
Source: EIA for Niuniu Subproject, 2014. 
 

158. Air quality. The local air quality of Niuniu subproject was monitored on 20–26 February 
2014 for 7 consecutive days. Samples were taken at seven monitoring points. Table V.11 
summarizes the monitoring results. 
 

Table V.11: Air Quality of Niuniu Subproject (Unit: mg/m3) 

Parameter Daluyuan 
Dasong 
Village 

Primary 
School of 
Zhangqiao 
Township 

Tazhuang 
Village 

Fenggang 
Village 

Yanduan 
Village 

Shatan 
Village 

G
ra

d
e

 II a 

(T
J

3
6

-7
9

)
b 

E
H

S
 

(m
g

/m
3) 

H2S 
Hourly 
average 

0.000 
0.000–
0.002 

0.002–
0.005 

0.000–
0.003 

0.000 
0.002–
0.007 

0.000–
0.003 

0.01 0.01 n/a 

NH3 
Hourly 
average 

0.030–
0.070 

0.040–
0.060 

0.020–
0.050 

0.010–
0.050 

0.040–
0.070 

0.040–
0.07 

0.020–
0.040 

0.02 0.20 n/a 

PM10 
Daily 
average 

0.020–
0.085 

0.022–
0.082 

0.026–
0.078 

0.028–
0.079 

0.020–
0.082 

0.029–
0.074 

0.040–
0.078 

0.15  0.02 

SO2 

Hourly 
average 

0.024–
0.042 

0.031–
0.041 

0.030–
0.038 

0.021–
0.041 

0.022–
0.038 

0.030–
0.037 

0.031–
0.039 

0.50  0.02 

Daily 
average 

0.025–
0.030 

0.023–
0.033 

0.019–
0.028 

0.020–
0.036 

0.019–
0.032 

0.020–
0.033 

0.022–
0.035 

0.15  n/a 

NO2 

Hourly 
average 

0.020–
0.029 

0.021–
0.027 

0.018–
0.028 

0.020–
0.036 

0.020–
0.038 

0.020–
0.029 

0.021–
0.029 

0.24  n/a 

Daily 
average 

0.013–
0.033 

0.011–
0.031 

0.012–
0.029 

0.015–
0.035 

0.014–
0.033 

0.014–
0.030 

0.013–
0.024 

0.12  0.04 

EIA = environmental impact assessment; EHS = environment, health, and safety; H2S = hydrogen sulfide (or 
hydrosulfuric acid); mg/m

3
 = milligram per cubic meter, NH3 = ammonia; NO2 = nitrogen dioxide (or nitrous acid); PM10 

= particulate matter up to 10 micrometers in size, SO2 = sulfur dioxide. 
a 

Ambient Air Quality Standard (GB3095-1996). 
b 

Hygienic Standard for the Design of Industries and Enterprises (TJ36-79). 
Source: EIA for Niuniu Subproject, 2014. 
 

159. Concentration values of all parameters for all monitoring points satisfy the requirement 
of the ambient air quality standard—Grade II (footnote 13) and the hygienic standards for the 
design of industries and enterprises (footnote 16), and only slightly exceed EHS guidelines for 
particulate matter up to 10 micrometers in size (PM10) and sulfur dioxide (SO2).  
 
160. Acoustic environment. Noise level at four boundaries of project site was monitored on 
20–21 February 2014. Monitoring was conducted twice a day, including once at daytime and 
once at nighttime in 2 consecutive days. Table V.12a summaries the monitoring results. 
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Table V.12a: Noise Level of Niuniu Subproject, Unit: dB(A) 

Location Daytime Night time 

East boundary 52.1–55.3 43.2–46.6 

South boundary 54.1–54.5 43.1–48.6 

West boundary 55.2–55.8 44.9–45.5 

North boundary 50.2–50.3 42.2–45.0 

Grade II
a
 60.0 50.0 

dB(A) = decibel A, EIA = environmental impact assessment. 
a 

Environmental Quality Standard for Noise (GB3096-2008). 
Source: EIA for Niuniu Subproject, 2014. 
 

161. The monitoring results show that acoustic environment is good in the project area. Noise 
levels of day time and night time meet the requirement of the environmental quality standards for 
noise—Grade II (footnote 17). 
 
162. Soil. The soil samples were taken from farmland in Fenggang Village, in the east of the 
project site, and Yanduan Village, in the north of project site. Both sampled points are for biogas 
slurry discharge. The sample testing was conducted by the Shandong Hengcheng Detection 
Science Co., Ltd. on 9 June 2014. The monitoring results show that the soil environment satisfies 
the requirement of the environmental quality standard for soil—Grade II (footnote 19). The details 
are summarized in Table V.12b below:  
 

Table V.12b: Existing Soil Quality Monitoring (mg/kg, except for pH) 

> = greater than, ≤ = less than or equal to, As = arsenic, cm = centimeter, Cu = copper, Hg = mercury, mg/kg = 
milligram per kilogram, Pb = lead, pH = a measure of the acidity or basicity of an aqueous solution, Zn = zinc. 
a 

Environmental Quality Standards for Soil (GB15618-1995). 

 
163. Cultural heritage. During site inspections carried out by the EIA Institute for the EIA 
preparation, no ruins, relics, or indications of cultural heritage were recorded within the project 
area.  
 
164. Landscape setting. From the map of the subproject site at Figure V.5 below, it can be 
seen that the subproject site is within an intensively farmed landscape, without natural habitat 
areas. Areas of grain growing (wheat) adjoin the site to the east, north, and west. To the south 
are vegetatble plots and greenhouses. This has been confirmed by the domestic EIA and field 
inspections. The configuration of small villages in the district, separated from the site by the 
requirements of the national technical standard of preventing pollution for livestock and poultry 
breeding and the local land use plans, can also be seen (footnote 6). The nearest sensitive point, 
the courthouse at Zhangqiao is just over 500 m from the site boundary. 
 

Parameter 

Monitoring Points and Results 

Fenggang 
Village, 

Farmland 

(0~-15 cm) 

Fenggang 
Village, 

Farmland 

(-15~-30 cm) 

Yanduan 
Village, 

Farmland 

(0~-15 cm) 

Yanduan  
Village, 

Farmland 

(-15~-30 cm) 

 
Grade II

a
 

pH 8.75 8.65 8.920 8.490 >7.5 

Hg (mg/kg) Undetectable Undetectable 0.073 0.015 ≤1.0 

As (mg/kg) Dryland 0.80 1.00 0.600 0.600 ≤25.0 

Cu (mg/kg) Farmland 37.00 40.00 35.000 31.000 ≤100.0 

Pb (mg/kg) 11.20 16.10 6.700 7.900 ≤350.0 

Zn (mg/kg) 54.20 59.20 51.000 52.300 ≤300.0 
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Figure V.5: Location of Niuniu Project Participating Enterprise 
 

3. Kerchin Cattle Industry Nanyang Co., Ltd. 

165. The Kerchin PPE is located in Xinye County, southwest of Henan Province (Fig. IV.1). Its 
total area is 1,062 km2. Xinye County has a population of 820,000 people. It has eight towns, five 
townships, two sub-district offices, 251 administrative villages, and 16 neighbourhood 
committees. It has 980,000 mu arable farmland, and an urbanized area of 286,000 mu. 

166. Land form. Xinye is located in center of the Nanyang Basin, in the eastern extension of 
the geological structure which belongs to the Qinling ruffle belt. It comprises Cenozoic strata 
outcropping on fluvial sediments primarily and covered by the modern alluvium. Xinye is a low 
flat plains formed by alluvial sedimentation. Terrain is tilted from northwest to southeast. The 
highest elevation is 108.7 m, and the lowest evaluation is 76.2 m. Drainage pattern is 
characteristically fan-shaped, where rivers and canals flow through the plains. 

167. Water resources (surface water). There are several rivers flowing across the county, 
the Bai River, Diao River, Jiangshi River, Laobai River, Li River, Sha River (Liao River), Tang 
River, and Tuan River. Agricultural irrigation areas are fed by these rivers. The nearest major 
waterbody to both subproject components in Liao River. 

168. Groundwater resources. The groundwater in Xinye is mainly stored in the Quaternary 
Alluvial accumulation layer, a loose-structured aqueous medium. By depth and aquifer structure, 
groundwater is divided into shallow groundwater and deep groundwater. Shallow groundwater is 
usually with 2–4 m depth, and aquifer permeability coefficient is generally 4–10 m per day (m/d). 
Medium-deep groundwater is with depth of 30–65 m, and aquifer permeability coefficient is 
generally 2–20 m/d. The subproject will draw and use water from the deeper aquifer. 

169. Cultural heritage. No cultural relic has been discovered that require special protection 
within the subproject site. Elsewhere in the county, Xinye has 11 provincial key protection cultural 
relics and 89 county-level key protection cultural relics. There are several monuments and 
Chinese cultural sites, such as Hansang city, Phoenix Mountain, and Xindou ancient city. All are 
remote from the subproject site and will be unaffected by it. Records of the Nanyang City 
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Administration of Cultural Heritage were consulted during domestic EIA preparation, and no 
heritage sites were recorded at or adjacent to the subproject site. 

170. Surface water quality. Two monitoring points were set up on the Tang River, 2.65 km 
from the cattle production site, and one point on a drainage channel 750 m from the site. The 
channel joins the Tang River 9.35 km downstream. The results are shown in Table V.13. 

Table V.13 Surface Water Monitoring 

Location Indicators 

Quantity 
of Flow 

(m
3
/s) 

pH 
(mg/l) 

COD 
(mg/l) 

BOD5 
(mg/l) 

NH3-N 
(mg/l) TP 

Fecal Coliform 

(no./l) 

Natural ditch 
Average  0.002 7.310 18.400 3.60 0.90 0.19 9.390×10

3
 

Standard index - 0.155 0.920 0.90 0.90 0.95 0.939 

Tang river 1 
Average  4.600 7.050 16.500 3.13 0.57 0.13 9.510×10

3
 

Standard index - 0.025 0.830 0.78 0.57 0.65 0.951 

Tang river 2 
Average  4.600 7.240 17.300 3.20 0.50 0.11 9.510×10

3
 

Standard index - 0.120 0.865 0.80 0.50 0.55 0.951 

BOD5 = biological oxygen demand, COD = chemical oxygen demand, EIA = environmental impact assessment, l = 
liter, m

3
/s = cubic meter per second, mg/l = milligram per liter, NH3-N = ammonia, pH = a measure of the acidity or 

basicity of an aqueous solution, TP = total phosporus. 
Source: EIA for Kerchin Subproject, 2014. 
 

171. From the above table, all points are able to meet Class III of the surface water 
environmental quality standards (footnote 7). The waterbodies, although closest to the site, are a 
significant distance away and will not be impacted by site runoff. 
 
172. The water quality of the Liao River, which is the nearest waterbody to the mushroom farm 
site (1.2 km), meets Grade IV of the surface water environmental quality standards (footnote 7).  
 
173. Groundwater. Water quality was sampled in three wells, two at neaby villages and one 
at the proposed cattle farm site. Table V.14 shows the results of the monitoring. They meet Grade 
III of the groundwater quality standards (footnote 12). 

Table V.14: Groundwater Quality Monitoring and Evaluation Results 

Monitoring Points 

Item pH 

Permanganate 
Index  

(mg/l) 

Total Hardness 
(mg/l) 

NH3-N 
(mg/l) Depth 

(m) 

Water 
Temp 
(
o
C) 
 Grade III

a
  6.50–8.50 ≤3.00 ≤450 ≤0.200 

Guowan Village Average  6.83–6.87 0.74 284 0.164 30 5 

Digester site Average  6.92–6.96 0.89 236 0.153 30 5 

Daqiaozhuang Average  6.53–6.55 0.83 235 0.163 35 5 

≤ = less than or equal to, 
o
C = Celsius centigrade, EIA = environmental impact assessment, m = meter, mg/l = 

milligram per liter, pH = a measure of the acidity or basicity of an aqueous solution. 
a 

Quality Standard for Ground Water (GB/T14848-93). 
Source: EIA for Kerchin Subproject, 2014. 
 

174. Air quality. Air quality was sampled during the domestic EIA preparation at six of the 
closest villages to the proposed cattle farm site. The results in Table V.15 below show that the 
concentration of SO2, PM10, trisodium phosphate (TSP), and nitrogen dioxide (NO2) can meet 
Grade 2 of the ambient air quality standard (footnote 13). The concentrations of NH3 and 
hydrogen sulfide (H2S) are well within the maximum allowable concentration of hazardous 
substance in the residential area required by the hygiene standards for the design of industries 
and enterprises (footnote 16).  
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Table V.15: Evaluation Results of Air Quality 

Monitoring Sites Monitoring Item 

Measurement Range 

(mg/m
3
） 

GB3095-1996
a
 and TJ36-79

b
 

Standard Values (mg/m
3
) 

Zhangcaiyuan 
Village 

H2S Time value 0.002–0.005 0.01 

NH3 Time value 0.030–0.080 0.20 

PM10 Daily average 0.050–0.080 0.15 

TSP Daily average 0.130–0.180 0.30 

SO2 1 hour average 0.030–0.140 0.50 

SO2 Daily average 0.060–0.100 0.15 

NO2 1 hour average 0.030–0.060 0.24 

NO2 Daily average 0.030–0.060 0.12 

Yanzhuang Village 

H2S Time value 0.002–0.005 0.01 

NH3 Time value 0.030–0.080 0.20 

PM10 Daily average 0.030–0.060 0.15 

TSP Daily average 0.120–0.150 0.30 

SO2 1 hour average 0.030–0.150 0.50 

SO2 Daily average 0.060–0.090 0.15 

NO2 1 hour average 0.030–0.060 0.24 

NO2 Daily average 0.030–0.060 0.12 

Dongzhangdian 
Village 

H2S Time value 0.002–0.005 0.01 

NH3 Time value 0.040–0.080 0.20 

PM10 Daily average 0.050–0.080 0.15 

TSP Daily average 0.110–0.180 0.30 

SO2 1 hour average 0.040–0.150 0.50 

SO2 Daily average 0.070–0.100 0.15 

NO2 1 hour average 0.030–0.060 0.24 

NO2 Daily average 0.030–0.060 0.12 

Daqiaozhuang 
Village 

H2S Time value 0.002–0.005 0.01 

NH3 Time value 0.040–0.090 0.20 

PM10 Daily average 0.050–0.080 0.15 

TSP Daily average 0.110–0.180 0.30 

SO2 1 hour average 0.040–0.150 0.50 

SO2 Daily average 0.070–0.100 0.15 

NO21 hour average 0.030–0.060 0.24 

NO2 Daily average 0.030–0.060 0.12 

Wangzhuang 
Village 

H2S Time value 0.002–0.005 0.01 

NH3 Time value 0.050–0.090 0.20 

PM10 Daily average 0.050–0.080 0.15 

TSP Daily average 0.120–0.180 0.30 

SO2 1 hour average 0.040–0.150 0.50 

SO2 Daily average 0.070–0.100 0.15 

NO21 hour average 0.030–0.060 0.24 

NO2 Daily average 0.030–0.060 0.12 

Xiapan Village 

H2S Time value 0.003–0.005 0.01 

NH3 Time value 0.050–0.080 0.20 

PM10 Daily average 0.060–0.080 0.15 

TSP Daily average 0.110–0.180 0.30 

SO2 1 hour average 0.040–0.150 0.50 

SO2 Daily average 0.070–0.100 0.15 

NO21 hour average 0.040–0.060 0.24 

NO2 Daily average 0.030–0.060 0.12 

EIA = environmental impact assessment, H2S = hydrogen sulfide (or hydrosulfuric acid), mg/m
3
 = milligram per cubic 

meter, NH3 = ammonia, NO2 = nitrogen dioxide (or nitrous acid), PM10 = particulate matter up to 10 micrometers in size, 
SO2 = sulfur dioxide, TSP = trisodium phosphate. 
a 

Ambient Air Quality Standard (GB3095-1996). 
b 

Hygienic Standard for the Design of Industries and Enterprises (TJ36-79). 
Source: EIA for Kerchin Subproject, 2014. 
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175. Ambient air quality at the mushroom farm site is high and meets the requirement of the 
ambient air quality standard—Grade II and the regulation in the notice on modification of the 
ambient air quality standard (footnote 13). 
 
176. Noise environment. Ambient noise levels, day and night, were monitored during the 
domestic EIA preparation at all site boundaries and at the nearest village. Table V.16a and V.16b 
shows that the sites meet Grade 2 of the environmental quality standard of noise, and have 
typical rural noise environment (footnote 17). 
 

Table V.16a: Existing Noise Environmental Quality Monitoring at Cattle Farm Site 
Monitoring Sites Daytime dB(A) Night Time dB(A) 

East boundary 47.8 40.6 

South Boundary  49.0 39.6 

West boundary  55.5 43.8 

North boundary  50.9 42.8 

East Zhangdian Village 46.9 41.5 

dB(A) = decibel A, EIA = environmental impact assessment. 
Source: EIA for Kerchin Subproject, 2014. 
 

Table V.16b: Existing Noise Environmental Quality Monitoring at Mushroom Farm site 
Monitoring Sites Daytime dB(A) Night Time dB(A) 

East boundary 48.0 45.00 

South Boundary  47.0 43.00 

West boundary  45.0 41.28 

North boundary  46.5 40.00 

Simen Village 46.2 41.20 

Qilou Village 44.0 42.00 

dB(A) = decibel A, EIA = environmental impact assessment. 
Source: EIA for Kerchin Subproject, 2014. 
 

177. Soil. The chemical qualities of the agricultural soils immediately to the north and east of 
the proposed cattle farm site were sampled during the preparation of the domestic EIA (Table 
V.17). The results show that the site meets Grade 2 standard of the environmental quality 
standards for soil except for pH, due to natural soil characteristics (footnote 19). No significant 
soil contamination is present. 
 

Table V.17: Monitoring Results of Soil Environmental Quality (mg/kg, except pH) 
Monitoring 

Points 

Item pH Cu As Zn Pb Hg 

Grade 2 standard
a
 <6.50 ≤50.0 ≤40.00 ≤200.0 ≤250.0 ≤0.300 

North 

boundary  
Monitoring values 6.81 29.0 14.99 62.2 33.5 0.116 

East boundary  Monitoring values 6.90 26.4 15.31 55.8 33.3 0.138 

< = less than, ≤ = less than or equal to, As = arsenic, Cu = copper, EIA = environmental impact 
assessment, Hg = mercury, mg/kg = milligram per kilogram, Pb = lead, pH = a measure of the 
acidity or basicity of an aqueous solution, Zn = zinc. 
a 

Environmental Quality Standards for Soil (GB15618-1995). 
Source: EIA for Kerchin Subproject, 2014. 

 

178. Landscape setting. From the map of the cattle farm site at Figure V.6a below, it can be 
seen that the subproject site is within an intensively farmed landscape, without natural habitat 
areas. A road runs along the western boundary of the site and areas of grain growing (wheat) 
surround the site on all sides. This has been confirmed by the domestic EIA and field inspections. 
The configuration of small villages in the district, separated from the site by the requirements of 
the national technical standard of preventing pollution for livestock and poultry breeding and the 
local land use plans, can also be seen (footnote 6). The yellow line shows the site boundary, and 
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the blue line shows the 500 m around it in which residential development is prohibited. The 
nearest village is Yanzhuang village, just outside the 520 m line to the west. 
 

 

Figure V.6a: Location of Kerchin Project Participating Enterprise 
 

Note: Location of Kerchin PPE (yellow boundary). The blue line shows the 500-meter distance around it. 

 
179. The landscape around the mushroom farm site (Figure V.6b) is also intensively farmed, 
with no natural areas. The Liao River is 1,200 m to the east. The closest village is 250 m away; 
however, these distances are not regulated by the national tehnical standard of preventing 
pollution for livestock and poultry breeding since mushroom farming is not a source of unsafe air 
pollutants (footnote 6). 
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Figure V.6b: Location of Kerchin Mushroom Farm Site 

 
4. Henan Hengtianran Pasture Farming Co., Ltd. 

 

180. The Hengtianran subproject is in Xuchang County. Xuchang County is located in 
central-east Henan, bordered by Yanling County in the east, Yuzhou City in the west, Changge 
City in the north, and Linying County of Luohe City in the south. It has a total area of 1,769 
km2—1.01 million mu farmland; and a total population of 0.8 million, which include 164,000 urban 
residents (20.5%) and 636,000 rural residents (79.5%). It has 7 towns and 9 townships, and 457 
administrative villages, including of 4 migration villages. 
 

181. Climate. Xuchang is in the northern subtropical and warm temperate transition zone. It 
has a warm temperate monsoon climate with four distinct seasons and moderate temperature, 
abundant light and moderate rainfall with uneven seasonal distribution. The predominant wind 
direction is northerly. Table V.22 summarises the climatic characteristics of the county. 

 

Table V.22: Xuchang County Climate 

Name of Project Counties Xuchang County 

Average temperature (C) 14.6 

Average high temperature (C) 41.9 

Average low temperature (C) (19.6) 

Average precipitation (millimeter) 705.6 
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Name of Project Counties Xuchang County 

Humidity (%) 71.0 

Non-freezing period (days) 217.0 

Average wind velocity (meter/second) 2.7 

      EIA = environmental impact assessment. 
Source: Hengtianran EIA report, 2014. 

 

182. Landform. Xuchang County is located in the southern section of the Northern China 
block area, the eastern end of the Qinling fold belt. There is no adverse geological effect in the 
project area with relatively stable underlying strata. 
 

183. Biological resources. Most of the territory’s natural forest cover has been destroyed in 
the county. The majority of land area is given over to farming, with only a small area of remaining 
forest in the north and remote from the subproject site. The main crops are wheat, corn, cotton, 
soybeans, and peanuts. Poplars and Paulinia (tung) are the main trees. 
 

184. Water resources (surface water). Xuchang County is in the Shayinghe river system of 
Huaihe River Basin. There are seven rivers with drainage area of more than 100 km2—Laoyi 
River, Qingyi River, Shiliang River, Xiaoni River, and Ying River. The average surface water 
resource is 115.8 million m3. The surface water body closest to the subproject (3.3 km) is 
Shilianghe, part of the Qingyi River system. 
 

185. Groundwater. Groundwater forms in modern alluvial and quaternary fractured rock pores. 
The average depth of the shallow layer of groundwater in Xuchang is around 8.5 m, mainly 
recharged by precipitation, followed by lateral seepage canals and irrigation water recharge. The 
groundwater runoff flows from northwest to southeast. 
 

186. Socioeconomic conditions. Xuchang County has a steady growth in economy in 2013. 
In 2013, GDP of Xuchang County is CNY22.44 billion, ratio of the secondary and tertiary industry 
is 86.6%. The value-add of the primary industry is CNY3.07 billion, the secondary industry is 
CNY13.66 billion, and the tertiary industry is CNY5.7 billion. According to the sixth population 
census, there are 26 ethnic minorities in Xuchang, with a total population of 8,102 in 2010; 
however, there are no ethnic and minority group living in the subproject area. 
 
187. Cultural heritage. Xuchang County has a long history and abundant culture. Ancient 
human skull fossil named "Xuchang people" was discovered in the county, which fill the gaps of 
modern research on Chinese origins. Records of the Xuchang County Administration of Cultural 
Heritage were consulted during the domestic EIA preparation, and no heritage sites were 
recorded at or adjacent to the subproject site. 
 
188. Surface water quality. One monitoring point was set up on the Shiliang River 3.3 km 
away from the north of the subproject site (Figure V.8) by the Henan Xuchang County EMS. 
Water samples were taken once per day in 3 consecutive days during 12–14, May 2014. The 
monitoring results are summarized in Table V.23 below. 
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Figure V.8. Location of Environmental Monitoring Sampling 
 

Table V.23: Surface Water Quality 

Section pH COD mg/L BOD5 mg/L NH3-N mg/L TP mg/L 

Shiliang River monitoring section 8.09–8.17 26.2 4.4 1.19 0.254 

Grade IV
a
 6.00–9.00 ≤ 20.0 ≤ 6.0 ≤ 1.50 ≤ 0.300 

≤ = less than or equal to, BOD5 = biological oxygen demand, COD = chemical oxygen demand, EIA = environmental 
impact assessment, mg/L = milligram per liter, NH3-N = ammonia–nitrogen, pH = a measure of the acidity or basicity of 
an aqueous solution, TP = total phosporus. 
a 

Environmental Quality Standards for Surface Water (GB3838-2002). 
Source: EIA for Hengtianran Subproject, 2014. 
 

189. According to the above monitoring data, all the monitored indicators from sampling point 
comply with Grade IV of the environmental quality standards for surface water (footnote 7).29 No 
surface water will be used by the subproject and the nearest waterbody is sufficiently remote to 
make potential pollution of its waters from site activities unlikely. 
 

190. Groundwater quality. Three monitoring points were set up at a well in the Yuxin Cement 
Company, a well in the subproject site; and one in Pohan Village by the Xuchang County EMS. 
Water samples were taken once per day in 2 consecutive days during 12–13, May, 2014. The 
monitoring results are summarized in Table V.24 below. 
 

                                                
29

 The standards were given by the Xuchang Municipal Bureau of Environmental Protection on 29 May 2014. 
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Table V.24: Ground Water Quality 

Sampling 
Location pH 

Total Hardness 
(CaCO3) mg/L 

Permanganate 
Index  

mg/L 

NH4-N  

mg/L Chloride mg/L 

Total 
Coliform 

(no./L) 

Well in the Yuxin Cement 
Company 

7.41–7.84 373–372 2.82–2.87 0.195–0.198 47.2–48.2 ≤ 3.0 

Well in project site 7.44–7.83 437–438 0.97–1.05 0.161–0.163 95.9–96.4 ≤ 3.0 

Well in Zhaojiaowang 
Village 

7.17–7.60 440–442 1.05–1.09 0.193–0.196 217.0–218.0 ≤ 3.0 

Grade III
a
 6.50–8.50 ≤450 ≤3.00 ≤0.200 ≤250.0 ≤ 3.0 

≤ = less than or equal to, EIA = environmental impact assessment, L = liter, mg/L = milligram per liter, NH4-N = 
ammonia–nitrogen, pH = acidity.  
a 

Quality Standard for Ground Water (GB/T14848-93). 
Source: EIA for Hengtianran Subproject, 2014. 
 

191. The above table shows the results of the monitoring are in line with Grade III of the quality 
standard for ground water, which represents drinkable water quality (footnote 12). The subproject 
will use groundwater sourced from wells on site. 
 

192. Air quality. The local air quality of Hengtianran was monitored during 12–18 May 2014 
for 7 consecutive days by the Xuchang County EMS. Samples were taken at three nearby village 
monitoring points. Table V.25 summaries the monitoring results. 
 

Table V.25: Air Quality of Hengtianran Subproject (Unit: mg/m3) 

Parameter 
Zhaojiaowang 

Village 
Pohan 
Village 

Liutang 
Village Grade II

a
 (TJ36-79)

b
 

EHS 

(mg/m
3
) 

H2S 
Hourly 
average 

0.005 0.003 0.002 0.01 0.01 n/a 

NH3 
Hourly 
average 

0.18 0.18 0.17 0.02 0.20 n/a 

PM10 
Daily 
average 

0.103 0.111 0.11-0.14 0.15  0.02 

SO2 

Hourly 
average 

0.019 0.019 0.022 0.50  0.02 

Daily 
average 

0.018 0.019 0.019 0.15  n/a 

NO2 

Hourly 
average 

0.034 0.037 0.034 0.12  n/a 

Daily 
average 

0.034 0.035 0.033 0.08  0.04 

EIA = environmental impact assessment, H2S = hydrogen sulfide (or hydrosulfuric acid), mg/m
3
 = milligram per cubic 

meter, NH3 = ammonia, NO2 = nitrogen dioxide (or nitrous acid), PM10 = particulate matter up to 10 micrometers in size, 
SO2 = sulfur dioxide, TSP = trisodium phosphate. 
a 

Ambient Air Quality Standard (GB3095-1996). 
b 

Hygienic Standard for the Design of Industries and Enterprises (TJ36-79). 
Source: EIA for Hengtianran Subproject, 2014. 
 

193. Concentration values of all parameters for all monitoring points satisfy the requirement of 
Grade II of the ambient air quality standard (footnote 13) and the hygienic standards for the 
design of industries and enterprises (footnote 16). The concentration of NH3 is near to the 
threshold (Table V.25) due to unregulated rural household animal raising, most of the rural 
households are using latrine and undeveloped facilities for solid waste collection and disposal. 
Furthermore, the time of sampling was in summer, when odors are stronger due to higher 
temperatures. 
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194. Acoustic environment. Noise levels at four monitoring points were monitored during 12–

13 May 2014. Monitoring was conducted twice a day, including once at daytime and once at 
nighttime, in 2 consecutive days. Table V.26 summaries the monitoring results. 
 

Table V.26: Noise Level of Hengtianran Subproject, Unit: dB(A) 

Location Daytime Night Time 

East boundary 54.0–54.8 45.6–46.6 

West boundary 52.2–54.3 43.5–44.9 

South boundary 55.0–55.5 44.0–44.1 

North boundary 51.9–52.3 42.7–43.1 

Grade II
a
 60.0 50.0 

dB(A) = decibel A, EIA = environmental impact assessment. 
a 

Environmental Quality Standards for Noise (GB3096-2008). 
Source: EIA for Hengtianran Subproject, 2014. 

195. The monitoring results show that acoustic environment is good in the project area. Noise 
levels of day time and night time meet the requirement of Grade II of the environmental quality 
standards for noise (footnote 17). 
 

196. Soil. The chemical qualities of the soils in the farmland south of the subproject site were 
sampled during the preparation of the domestic EIA. The results are shown in Table V.27 below. 
 

Table V.27: Monitoring Results of Soil Environmental Quality 

Monitoring 
Points 

Item pH Cu mg/kg 
As 

mg/kg 

Zn 

mg/kg 

Pb 

mg/kg 

Hg 

mg/kg 

Grade 2 
standard

a
 

6.5–7.5 ≤100.0 ≤30.0 ≤250.0 ≤300.0 ≤0.50 

Farmland south 
of the 
subproject site 

Monitoring 
values 

7.6 19.9 1.3 54.5 25.1 0.12 

≤ = less than or equal to, As = arsenic, Cu = copper, EIA = environmental impact assessment, Hg = mercury, mg/kg = 
milligram per kilogram, Pb = lead, pH = a measure of the acidity or basicity of an aqueous solution, Zn = zinc. 
a 

Environmental Quality Standards for Soil (GB15618-1995). 
Source: EIA for Hengtianran Subproject, 2014. 
 

197. The results show that the site meets Grade 2 of the environmental quality standards of 
soils (footnote 19). 
 
198. Landscape setting. From the map of the subproject site at Figure V.9 below, it can be 
seen that the subproject site is on, and surrounded by, agricultural farmland. There are no 
surviving elements of natural environment in the area. A wood-chip processing plant is located in 
340 m to the south subproject site, and vegetable greenhouses are located 380 m to the west. 
The subproject is located 517 m to north of the closest village, Zhaojiaowang Village of Guicun 
Township. 
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Figure V.9: Location of Hengtianran Project Participating Enterprise 

5. Henan Dadi Animal Husbandry Co., Ltd. 
 
199. Shan County is in western Henan Province under the administration of Sanmenxia City. 
The total area of Shan County is 1,609 km2. The county has 4 towns and 9 townships. It has 262 
administrative villages, 9 neighborhood committees, and 2,233 natural villages. In 2010, the total 
population was around 357,600 which include 301,100 rural residents and 56,500 urban 
residents. The subproject is located in Matou Mountain region of western Ruanping Village, 
Guanyuntang Town, Shan County. Guanyintang Town has 25 administrative villages; 190 village 
groups; and 167 natural villages, with total cultivated land area of 50,960 mu; and total 
population of 37,500, among which 23,018 are engaged in agricultural production. The 
subproject is located on an area of low cultivation potential, mainly developed for livestock 
raising. There are no ethnic or minority groups living in the subproject area. 
 
200. Climate. The climate conditions of Shan County belong to the warm temperate 
continental monsoon climate with four distinct seasons. It has long winters and short springs. 
Spring is the rainy season. During summer, three different weather systems occur: wet-hot arid, 
hot arid, and floods. Temperature is cool during autumn with little rainfall. The climate indicators 
are described in Table V.28. 
 

Table V.28: Climatic Indicators of Shan County 

Item Shan County 

Average temperature (C) 13.9 

Average high temperature (C) 43.2 

Average low temperature (C) (16.5) 

Average precipitation (millimeter) 527.2 
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Item Shan County 

Humidity (%) - 

Non-freezing period (days) - 

Average wind velocity (meter/second) 2.2 

      EIA = environmental impact assessment. 
Source: Dadi EIA report, 2014. 

 

201. Landform. The landscape of Shan County comprises mid mountains, low mountains, 
hills, and floodplain. Guanyuntang Town is located in the low mountain area in eastern of Shan 
County. The altitude is between 600 m and 700 m. 
 
202. Protected areas. Shan County includes 3,000 hectares (ha) of the large, four-county 
Shanmenxia Yellow River Wetland National Nature Reserve. The subproject site is 30.14 km 
away from the protected area. 
 
203. Water resources (surface water). Shan County belongs to Yellow River basin and that 
of a major tributary, the Luohe River. The subproject site is located in 1.7 km away from Nanjian 
River. The Nanjian River originates in the Tuxiao Mountain in Guanyintang and is the second 
largest tributary of the Luohe River. The average annual flow quantity is 0.13 billion m3. The 
water environmental function zoning is Grade III. No wastewater or sewage can be discharged 
into a Grade III waterbody. 
 
204. Groundwater. The total ground water resource of the county is 7,316 m3, mainly 
distributed in the west. The main supply is from precipitation, with some return irrigation water, 
recharge from the Yellow River, and a small number of underground streams in the southwest 
mountain area. The subproject site is located in the low mountain area where the main 
groundwater is deep fractured rock aquifer. The lithology of the subproject site is mainly 
mudstone and shale sedimentary rock with moderate water storage capacity. The aquifer of the 
subproject site is in three deep layers 170–180 m, 260–275 m, and 335–350 m. The groundwater 
flows from west to east. 
 
205. Cultural heritage. Shan County has a long history with 35 scenic spots and historic sites, 
including Long Mountain and Zhoukou culture site and four ancient cities. The most famous 
ancient buildings are the stupa in Anguo, Bolun, Damo, and Kongxiang temples. The nearest to 
the subproject site is Kongxiang Temple, which is a municipal protected site. The subproject site 
is 8 km away from the temple. Records of the Shan County Administration of Cultural Heritage 
were consulted during domestic EIA preparation, and no heritage sites were recorded at or 
adjacent to the subproject site. 
 
206. Surface water quality. One monitoring point was set up on the Nanjian River 1.7 km to 
the east of the subproject site (Figure V.10) by the Henan Hongyue Detecting Technique Co., Ltd. 
Water samples were taken twice per day in 3 consecutive days during 19–21 February 2014. 
The monitoring results are summarized in Table V.29 below. 
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Figure V.10: Location of Environmental Monitoring Sampling 
 

Table V.29: Surface Water Quality 

Section 
Water Flow 

(m/s) pH 
COD 

mg/L 

BOD5 

mg/L 

NH3-N 

mg/L 

TP 

mg/L 

E. coli 

(no./L) 

Nanjian River monitoring section 0.10–0.11 7.2–7.4 17.3 3.77 0.84 0.23 9,367 

Grade III
a
 - 6.0–9.0 20.0 4.00 1.00 0.20 10,000 

BOD5 = biological oxygen demand, COD = chemical oxygen demand, EIA = environmental impact assessment, mg/L = 
milligram per liter, NH3-N = ammonia–nitrogen, pH = a measure of the acidity or basicity of an aqueous solution, TP = 
total phosporus. 
a 

Environmental Quality Standards for Surface Water (GB3838-2002). 
Source: EIA for Dadi Subproject, 2014. 

207. The data in Table V.29 shows that all the monitored indicators from the sampling point 
comply with Grade III of the environmental quality standards for surface water (footnote 7).30 The 
E.coli value is close to the threshold due to unregulated small-scale livestock farms along the 
river, where wastewater is discharged without full treatment. 
 
208. Groundwater quality. Three monitoring points were set up in the villages of Guanyao, 
Houwa, and Langdi by the Henan Hongyue Detecting Technique Co., Ltd. Water samples were 
taken once per day in 2 consecutive days during 19–20 February 2014 (Table V.30). Levels 
comply with Grade III of the quality standards for ground water which represents drinkable water 
quality (footnote 12). The subproject will use groundwater sourced from wells on site.  
 

                                                
30

 The standards were given by the Sanmenxia Municipal Bureau of Environmental Protection on 23 April 2014. 
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Table V.30: Ground Water Quality 

Sampling 
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Houwa Village 7.5 
257.33–

285.77 
0.44–

0.75 
487–

495 

Undetectabl
e level 

1.78–
1.85 

0.108–
0.113 

0.009–
0.012 

0.38–
0.42 

2.0 

Guanyao 
Village 

7.5 
298.77–

320.67 

0.80–
1.00 

486–
492 

1.68–
1.80 

0.103–
0.109 

0.009–
0.015 

0.42–
0.44 2.0 

Langdi Village 7.5 
225.36–

300.28 

0.77–
0.89 

436–
476 

1.50–
1.80 

0.089–
0.117 

0.009–
0.016 

0.39–
0.41 

2.0–
3.0 

Grade III
a
 

6.5
– 

8.5 
≤450.00 ≤3.00 

≤1,00
0 

≤0.002 
≤20.0

0 
≤0.200 ≤0.020 ≤1.00 ≤ 3.0 

≤ = less than or equal to, EIA = environmental impact assessment, mg/l = milligram per liter, NH4-N = ammonia–
nitrogen, pH = acidity.  
a 

Quality Standard for Ground Water (GB/T14848-93). 
Source: EIA for Dadi Subproject, 2014. 

209. Air quality. The local air quality of the Dadi subproject site was monitored during 18–24 
February 2014 for 7 consecutive days by the Henan Hongyue Detect Technology Co., Ltd. 
Samples were taken at six nearby villages and the site itself (Table V.31). Concentration values 
of all parameters from all monitoring points satisfy the requirements of Grade III of the ambient 
air quality standard (footnote 13) and the hygienic standards for the design of industries and 
enterprises (footnote 16). But PM10 and hourly average SO2 do not meet EHS guidelines. The air 
quality is fair and typical of small rural villages with coal-cake cooking fires and high emission old 
road vehicles. 

Table V.31: Air Quality of Dadi Subproject (Unit: mg/m3) 

Parameter 
Houwa 
Village 

Nanxie 
Village 

Shangen 
Village 

Guanyao 
Village 

Langdi 
Village 

Project 
Site 

Grade 
II

a
 (TJ36-79)

b
 

EHS 

(mg/m
3
) 

H2S 
One 
time 

0.004–
0.006 

0.004– 
0.006 

0.004– 
0.006 

0.004– 
0.006 

0.005–
0.006 

0.004– 
0.006 

 0.01 n/a 

NH3 
One 
time 

0.060–
0.100 

0.080– 
0.110 

0.080– 
0.110 

0.070– 
0.100 

0.080–
0.110 

0.050– 
0.100 

 0.20 n/a 

PM10 
Daily 
average 

0.100–
0.140 

0.110– 
0.150 

0.110– 
0.140 

0.110– 
0.150 

0.130–
0.150 

0.110– 
0.150 

0.15  0.02 

TSP 
Daily 
average 

0.180–
0.250 

0.180– 
0.240 

0.180– 
0.230 

0.170– 
0.230 

0.180–
0.210 

0.200– 
0.240 

0.30   

SO2 

Hourly 
average 

0.120–
0.190 

0.120– 
0.190 

0.100– 
0.130 

0.100– 
0.130 

0.090–
0.140 

0.110– 
0.190 

0.50  0.02 

Daily 
average 

0.120–
0.140 

0.110– 
0.120 

0.110– 
0.120 

0.110– 
0.130 

0.100–
0.120 

0.120– 
0.150 

0.15  n/a 

NO2 

Hourly 
average 

0.010–
0.014 

0.009– 
0.0160 

0.009– 
0.016 

0.009– 
0.014 

0.009–
0.014 

0.012– 
0.021 

0.12  n/a 

Daily 
average 

0.010–
0.015 

0.010– 
0.015 

0.010– 
0.015 

0.009– 
0.011 

0.011– 
0.012 

0.010– 
0.014 

0.08  0.04 

EIA = environmental impact assessment, H2S = hydrogen sulfide (or hydrosulfuric acid), mg/m
3
 = milligram per cubic 

meter, NH3 = ammonia, NO2 = nitrogen dioxide (or nitrous acid), PM10 = particulate matter up to 10 micrometers in size, 
SO2 = sulfur dioxide, TSP = trisodium phosphate. 
a 

Ambient Air Quality Standard (GB3095-1996). 
b 

Hygienic Standard for the Design of Industries and Enterprises (TJ36-79). 
Source: EIA for Dadi Subproject, 2014. 
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210. Acoustic environment. Noise level at four monitoring points was monitored during 19–
20 February 2014. Monitoring was conducted twice a day, including once at daytime and once at 
nighttime, in 2 consecutive days (Table V.32). Results show that the acoustic environment is 
good in the subproject area. Noise levels of day time and night time meet the requirement of 
Grade I of the environmental quality standards for noise (footnote 17). 
 

Table V.32: Noise Level of Dadi Subproject, Unit: dB(A) 

Location Daytime Night time 

1# 46.5–46.8 38.9–39.2 

2# 44.1–44.3 38.3–39.6 

3# 41.4–42.7 38.1–39.2 

4# 42.8–43.4 38.7–39.4 

Grade I
a
 55.0 45.0 

dB(A) = decibel A, EIA = environmental impact assessment. 
a 

Environmental Quality Standards for Noise (GB3096-2008). 
Source: EIA for Dadi Subproject, 2014. 
 

211. Soil. The chemical qualities of the soils immediately to the upper layer and subsoil of the 
proposed PPE site were sampled during the preparation of the domestic EIA (Table V.33). The 
results show that the site meets Grade 2 of the environmental quality standards of soils, and is 
free of significant contaminants (footnote 19). 
 

Table V.33: Monitoring Results of Soil Environmental Quality 

Monitoring 
Points 

Item pH 
Cu 

mg/kg 

As 

mg/kg 

Zn 

mg/kg 

Pb 

mg/kg 

Hg 

mg/kg 

Grade 2 
standard

a
 

6.5–7.5 ≤100 ≤30 ≤250 ≤300 ≤0.50 

Upper layer of 
soil in the project 
site 

Monitoring 
values 

6.8 54 22 96 71 0.18 

Subsoil of the 
project site  

Monitoring 
values 

6.8 59 25 89 68 0.17 

≤ = less than or equal to, As = arsenic, Cu = copper, Hg = mercury, mg/kg = milligram per kilogram, Pb = lead, pH = a 
measure of the acidity or basicity of an aqueous solution, Zn = zinc. 
a 

Environmental Quality Standards for Soil (GB15618-1995). 
Source: EIA for Dadi Subproject, 2014. 
 

212. Landscape setting. From the map of the subproject site at Figure V.11 below, it can be 
seen that the subproject site is located on a hillside which is not cultivated. The land is stony and 
supports tussock grass, low shrubs, and occasional Yunnan pines. It is categorized as “waste 
land” in the county land use plan. 
 
213. The area is exposed to winds and has a number of wind turbines. The subproject site is 
571 m to Langdi Village to the southeast, 640 m to Guanyao Village in the northeast, 898 m 
across the mountain to Shangen Village in the north, 1,939 m across the mountain to Nanxie 
Village in the northwest, and 1,772 m across the mountain to Houwa Village in the west. 
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Figure V.11: Location of Dadi Project Participating Enterprise 
 

6. Henan Afanti Food Co., Ltd. 
 
214. The subproject site is in Liangyuan District which is within the administrative area of 
Shangqiu City. It borders the provinces of Shandong and Anhui to the northeast and southeast, 
respectively.  
 
215. Climate. Shangqiu has a monsoon-influenced humid subtropical climate, with four 
distinct seasons. Winters are cool and mostly dry, while summers are hot and humid. Spring is 
warm with moderate rainfall, and autumn is cool and dry. The main indicators of the local climate 
are shown in Table V.34. 
 

Table V.34: Climatic Indicators of Shangqiu City 

Item Shangqiu City 

Average temperature (C) 13.9 

Average high temperature (C) 43.0 

Average low temperature (C) (18.9) 

Average precipitation (millimeter) 708.2 

Humidity (%) - 

Non-freezing period (days) 207.0 

Average wind velocity (meter/second) 2.4 

EIA = environmental impact assessment. 
Source: Afanti EIA table, 2014. 

 
216. Landform. Shangqiu City is located in the Huang-Huai Plain. It has flat landform, 
belonging to the Yellow River alluvial plain system, with ground elevation between 49 m and 51 m. 
The flat topography and good soil quality is conducive to agriculture. There are six great soil 
groups, 10 subgroups, 20 soil genera, and 53 soil types. The soil texture in Shangqiu City is silt, 
with deep profile and better than average soil fertility. However, the low-lying terrain has high 
underground water level, poor drainage in many areas, and some soil salination. 

http://en.wikipedia.org/wiki/Monsoon
http://en.wikipedia.org/wiki/Humid_subtropical_climate
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217. Biological resources. The natural vegetation of Shangqiu City belongs to temperate 
deciduous forest zone. There are few natural plant resources due to the long history of agricultural 
settlement. The existing vegetation mainly includes artificial vegetation and crop. Crops include 
wheat, corn, and cotton. 
 
218. Water resources (surface water). Shangqiu City is poor in surface water resources. 
There are the Baohe River and Dongsha River on the east, and Kanglin, Wandi, and Zhongmin 
ditches on the west. The main waterbody is the Baohe River which has a basin area of 749 km2 
and an annual runoff in a high flow year of 069.4 million m3. Water body has been classified as 
Class V for functional water quality. 
 
219. Groundwater. Shangqiu City is relatively rich in groundwater; the available exploitation 
of aquifer is divided into shallow layer (0–60 m) and deep layer (350–430 m); and thickness of the 
both aquifer is about 10–25 m, which mainly is supplied by precipitation, flow back from irrigation, 
and lateral recharge. The deep water has more water inflow, a thickness of about 35–50 m, and 
recharge from lateral flowing groundwater. 
 
220. Socioeconomic conditions. Shangqiu City governs three districts, including Liangyuan, 
Suiyang, and the economic and technological development zone and six counties, which include 
Minquan, NingLing, Suixin, Xiayi, YuCheng, and Zhecheng. The city has a total area of 10,704 
km2; and a population of 8.1 million, among which the urban area is 85 km2 and a population of 
810,000. The GDP reached CNY153.822 billion in 2013, an increase of 10.5% over the previous 
year, with primary industrial contributing CNY34.317 billion. 
 
221. Cultural heritage. Shangqiu City is the ancestral home of Confucius, ZhuangZhou, the 
ancient master, and heroine Huamulan’s home. There are more than 2,000 cultural relic 
protection sites in the city, including two national level cultural relics protection sites (Shangqiu 
ancient city and a group of Han Dynasty tombs in Mandshan mountain, Yong City) and 39 
provincial-level cultural relics protection sites. The Shanqiu Municipal Administration of Cultural 
Heritage has advised that no cultural relic that requires special protection has been recorded 
within 3 km the subproject site. 
 
222. Surface water quality. One monitoring point was set up on the monitoring section in 
Gusong River of Bayi Road, which is the surface water 1.5 km from the location of project site, by 
the Shangqiu Municipal EMS in May 2014. The monitoring results are summarized in Table V.35 
below. 
 

Table V.35: Surface Water Quality 

Section pH COD (mg/L) NH3-N (mg/L) 

Monitoring section in Gusong River of Bayi Road 7.55 42.1 2.6 

Grade V
a
 6.00–9.00 40.0 2.0 

COD = chemical oxygen demand, EIA = environmental impact assessment, mg/L = milligram per liter, NH3-N = 
ammonia–nitrogen, pH = a measure of the acidity or basicity of an aqueous solution. 
a 

Environmental Quality Standards for Surface Water (GB3838-2002). 
Source: EIA for Afanti Subproject, 2014. 
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223. Table V.35 shows that the monitored indicators from the sampling points cannot satisfy 
Grade V of the environmental quality standards for surface water (footnote 7).31 The pollution is 
caused by industrial wastewater and sewage which bypasses the sewage treatment works. 
 
224. Ground water quality. The monitoring data of ground water quality was provided by the 
Shangqiu Municipal EPB (Table V.36). The results comply with Grade III of the quality standards 
for ground water which represents drinkable water quality (footnote 12). 
 

Table V.36: Ground Water Quality 

Sampling Location pH 
Total Hardness 
(CaCO3) mg/L 

Permanganate 
Index mg/L 

Sulphate 

mg/L 

Fluoride 

mg/L 

3rd water supply plant at Liangyuan 
District (200 m from the subproject site) 

7.7 372 1.5 132 0.9 

Grade III
a
 6.0–9.0 ≤450 ≤3.0 ≤250 ≤1.0 

≤ = less than or equal to, CACO3 = calcium carbonate, EIA = environmental impact assessment, mg/L = 
milligram per liter, pH = acidity.  
a 

Quality Standard for Ground Water (GB/T14848-93). 
Source: EIA table for Afanti Subproject, 2014. 

 

225. Air quality. The local air quality data was monitored by the Shangqiu Municipal EPB 
during 20–-26 May 2014 for 7 consecutive days at the 3rd People Hospital, which is 2.5 km from 
the subproject site (Table V.37). Concentration values of all parameters for all monitoring points 
satisfy the requirement of the ambient air quality standard (footnote 13). 
 

Table V.37: Air Quality of Afanti Subproject (Unit: mg/m3) 

Monitoring Point 

Indicator 
 

Date SO2 NO2 PM10 

3rd People Hospital 

20 May 2014 0.025 0.041 0.104 

21 May 2014 0.032 0.036 0.098 

22 May 2014 0.040 0.028 0.079 

23 May 2014 0.025 0.026 0.067 

24 May 2014 0.023 0.039 0.058 

25 May 2014 0.024 0.026 0.082 

26 May 2014 0.030 0.040 0.055 

Daily average 0.150 0.120 0.150 

EIA = environmental impact assessment, mg/m
3
 = milligram per cubic meter, NO2 = nitrogen dioxide (or nitrous acid), 

PM10 = particulate matter up to 10 micrometers in size, SO2 = sulfur dioxide. 
Source: EIA for Afanti Subproject, 2014. 
 

226. Acoustic environment. Noise level at four monitoring points was monitored on 19 May 
2014, once in the day and once at night (Table V.38). The results show that acoustic environment 
is acceptable for a light industrial or commercial site in the project area. Noise levels of day time 
and night time meet the requirement of Grade II of the environmental quality standarda for noise 
(footnote 17). 
 

                                                
31

 The standards were given by Shangqiu Municipal Bureau of Environmental Protection. 
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Table V.38: Noise Level of Afanti Subproject, Unit: dB(A) 

Location Daytime Night time 

East boundary 55.8 45.6 

West boundary 55.9 46.1 

South boundary 56.7 45.4 

North boundary 56.2 45.2 

Prison 56.5 45.8 

Grade II
a
 60.0 50.0 

dB(A) = decibel A, EIA = environmental impact assessment. 
a 

Environmental Quality Standards for Noise (GB3096-2008). 
Source: EIA for Afanti Subproject, 2014. 

227. Landscape setting. The site is located in the industrial agglomeration of Liangyuan; in 
tract of land already owned by the Henan Afanti Food Co., Ltd.; and containing a halal instant 
noodle processing plant with capacity of 60,000 tons, and a cookie production plant with capacity 
of 10,000 tons. The area is zoned industrial uses in the local land use plan, and the proposed 
development is compatible with this zone. The site is sewered and connected to the power grid. 
The site adjoins a fire protection water tank on the north, raw materials and goods warehouses in 
the south, and processing workshop on the west. The project adjoins Bayi Road on the south, 60 
m to Shangqiu prison on the north, and Jinqiao Road on the east. 
 

7. Henan Sangao Agriculture and Animal Husbandry Co., Ltd. 
 
228. The chicken breeding farm subproject is located in Wanghang Village, Zushimiao 
Township, Gushi County, southeast Henan. The total area of Gushi County is 2,946 km2. The 
county has 8 towns, 24 townships, and 262 administrative villages. The total population is around 
1,680,000 which include 1,370,000 rural residents and 310,000 urban residents. The subproject 
is located in the north of 312 National Road (Wang Shenzhi Road) and the west of Jinyuan Road, 
Gushi County. The project site comprises uncultivated hill slopes, supporting grass, weeds, and 
shrubland, with a total area of 266.5 mu. The current land zoning is industrial land.  
 
229. Climate. The climate conditions of Gushi County belong to a warm temperate 
continental monsoon climate with four distinct seasons. There is abundant rainfall with moderate 
temperatures. Meteorological data is at Table V.39. 
 

Table V.39: Climatic Indicators of Gushi County 

Item Gushi County 

Average temperature (C) 15.1 

Average high temperature (C) 41.5 

Average low temperature (C) (10.0) 

Average precipitation (millimeter) 1,066.3 

Humidity (%) 75.8 

Non-freezing period (days) 228.0 

Average wind velocity (meter/second) 3.1 

EIA = environmental impact assessment. 
Source: Sangao EIA report, 2014. 
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230. Landform. Gushi County comprises many landscapes forms—mid-mountains, low 
mountains, hills, wetland, and plain. The terrain in the county is lying southwest than in the 
northeast, and the highest mountain is Nanyangdafo Mountain at 1,025 m. The altitude of 
Sanhejianjianwan Village is 23 m, the lowest of Henan Province. 
 
231. Water resources (surface water). The water resource of this subproject belongs to the 
Shi River system. The Shi flows across Anhui and Henan provinces with a total area of 6,720 km2. 
It originates in the South Dabie Mountains of Jinzhai County of Anhui Province. The area of 
mountain, hills, and plain in the Shi River drainage basin are 58.2%, 27.8% and 14.0%, 
respectively. 
 
232. Groundwater. Variations in the groundwater level in the county are generally not more 
than 3 m, and the one at the edge of Huaihe River generally no more than 5 m. Annual dynamic 
change of groundwater level fluctuation accords with the changes in annual precipitation. The 
period of high underground level is during June to October, and low water level during January to 
March. Along the terraces of the Guanhe and Shihe rivers and their old channels with a total area 
of 537 km2, the underground water level is 2–4 m higher than the river level. The rate of water 
capacity per well gets up to 20–25 tons/hour. The flow direction of regional groundwater is roughly 
from north to south. 
 
233. Cultural heritage. Gushi County has a long history with two national and six provincial 
scenic spots and historical sites, such as the Chenyuanguan Ancient Shrine, Fanguo Ancient 
City, Miaogao Temple, Pinzhai Ruins, and Wuqijun Tomb. No cultural relic has been discovered 
that require special protection near the subproject site. 
 
234. Natural resources. Gushi County has 1,700,000 mu of arable land, 420,000 mu of 
forest land, and 180,000 mu of fishing waters. The annual cultivation area of rice is very stable, 
around 1,400,000 mu; and the high quality rape cultivation area is around 900,000 mu. Other 
commercial crop include fiber crops, cotton, peanut, soybean, tea, chestnut, medicinal plant, and 
fruit. Due to its special geographical and climate conditions, Gushi County is a premium place for 
animal husbandry. Field investigation and secondary sources have found no plant or animal in 
the ‘list of endangered and protected species of the PRC’ around the subproject sites. 
 
235. Socioeconomic conditions. Gushi County is an agricultural county with the biggest 
population among the Henan Province; and has eight towns and 24 townships with total 
cultivated land area of 2,946 km2 and total population of 1,680,000, among which 1,370,000 
belong to the agricultural population. Gushi County is a national poverty county; and the poverty 
population is 229,000 which is 13.18% of total county population, and mainly distributed in south 
and north of the county and along the Guan River. 
 
236. Surface water quality. Surface water for feed processing plant is the Shi River, classed 
as Grade III of the environmental quality standards for surface water (footnote 7). Water quality 
for feed processing plant site is regularly monitored by the Jiangji Hydrologic Station (Table 
V.40a). Surface water supply for the chicken farm is the branch of Yangxing River, in the 
southwest of the project site. Water quality sampling was conducted during 14–16 January 2014 
(Table V.40b). The Wanghang Village Bridge section (1#, 1.5 km to the project site) and the 
Pengfan Village section (2#, 1.5 km to the project site) have been monitored. Results comply 
with Grade II of the environmental quality standards for surface water (footnote 7). 
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Table V.40a: Excerpt from Jiangji Hydrologic Station Section Water Quality Analysis 
Weekly Report  

Target Water 
Quality Current Water Quality Grade 

Grade Ⅲ
a
 

19th week, 
2014 

20th week, 
2014 

21st week, 
2014 

22nd week, 
2014 

23rd week, 
2014 

24th week, 
2014 

II II II II III III 

Remarks 

The upstream of Shiguan River has two branches: Guan and Shi rivers; and the Shi River is the main 
river of Shigu County. The Jiangji Hydrologic Station is located at the joint of Guan and Shi rivers, the 
key monitoring section of the Shi River upstream. 

a 
Environmental Quality Standards for Surface Water (GB3838-2002). 

 

Table V.40b: Surface Water Quality (Chicken Farm) 

Sample Location pH COD BOD5 NH3-N TP E.Coli (no./L) 

1# 7.15 11.2 1.77 0.75 0.05 1,100 

2# 7.22 12.1 2.10 0.81 0.05 1,300 

Grade II
a
  6.00–9.00 15.0 3.00 1.00 

0.10 (lake and 
reservoir) 

<2,000 

BOD5 = biological oxygen demand, COD = chemical oxygen demand, L = liter, NH3-N = ammonia–nitrogen, pH = a 
measure of the acidity or basicity of an aqueous solution, TP = total phosporus. 
a 

Environmental Quality Standards for Surface Water (GB3838-2002). 

 
237. Sangao chicken farm will source its water from the Suokou reservoir (an irrigation 
source waterbody). The water in the reservoir is generally maintained at low salinity (the average 
salinity of 2.788 mg/L equivalent), pH value between 6.7 and 8.0, and total hardness of 0.24–
4.46. The water quality complies with Grade III, suitable for irrigation. 

238. Groundwater quality. Groundwater quality was only sampled at the chicken farm site. 
Monitoring points were set up at the Xiazhuangzi Village, the Yangouyan Village, and the farm 
site. Samples were taken once per day in 3 consecutive days during 14–16 January 2014. 
Monitoring results in Table V.41 indicate that ground water quality complies with Grade III of the 
quality standards for ground water (footnote 12). 

Table V.41: Ground Water Quality 

Sampling 

Location pH 
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Project site 7.30 314–340 1.5–1.8 638–657 -- -- 0.12–0.13   1.0–3.0 

Xiazhuangzi 

Village 
7.32 330–365 1.5–1.7 668–682 -- -- 0.09–0.10   1.0–3.0 

Yanggouyan 

Village 
7.28 325–358 1.5–1.9 663–677 -- -- 0.08–0.09   1.0–2.0 

Grade III
a
 

6.50–

8.50 
≤450 ≤3.0 ≤1,000 ≤0.002 ≤20 ≤0.20 ≤0.02 ≤1.0 ≤ 3.0 

≤ = less than or equal to, CACO3 = calcium carbonate, EIA = environmental impact assessment, mg/L = milligram per 
liter, NH4-N = ammonia–nitrogen, pH = acidity.  
a 

Quality Standard for Ground Water (GB/T14848-93). 
Source: EIA for Sangao Subproject, 2014. 
 



61 

 

239. Air quality. Local air quality for the Sangao feed processing site was received from the 
Gushi County air monitoring station. It was monitored during 21–27 December 2013 for 7 
consecutive days at the subproject site (Table V.42). Concentration values of all parameters for 
all monitoring points satisfy the requirement of Grade II of the ambient air quality standard, and 
show good rural air quality (footnote 13). 
 

Table V.42: Air Quality of Sangao Feed Processing Site (Unit: mg/m3) 

Time 
SO2 

（mg/m
3
） 

NO2 

（mg/m
3
） 

PM10 

（mg/m
3
） 

21 December 2013 0.008 0.038 0.148 

22 December 2013 0.030 0.020 0.063 

23 December 2013 0.039 0.032 0.095 

24 December 2013 0.032 0.031 0.069 

25 December 2013 0.035 0.029 0.052 

26 December 2013 0.038 0.022 0.042 

27 December 2013 0.040 0.026 0.045 

Grade II daily average value
a
 0.15 0.08 0.15 

EIA = environmental impact assessment, mg/m
3
 = milligram per cubic meter, NO2 = nitrogen dioxide (or nitrous acid), 

PM10 = particulate matter up to 10 micrometers in size, SO2 = sulfur dioxide. 
a 

Ambient Air Quality Standard (GB3095-1996). 
Source: EIA for Sangao Subproject, 2014. 
 

240. Air quality around the Sangao chicken farm site was monitored during 13–19 February 
2014 for 7 consecutive days by the Gushi County EMS. Samples were taken at six monitoring 
points (Table V.43). Concentration values of all parameters for all monitoring points satisfy the 
requirement of Grade II of the ambient air quality standard (footnote 13) and the hygienic 
standards for the design of industries and enterprises (footnote 16). 

 
Table V.43: Air Quality of Sangao Chicken Farm Site (Unit: mg/m3) 

Parameter 
Tongwei 
Village 

Youfang 
Village 

Chayuan 
Village 

Pengfan 
Village 

Shanzuizi 
Village 

Wanghang 
Village 

Grade 
II

a
 

(TJ36
-79)

b
 

H2S 
One 
time 

nd nd nd nd nd nd  0.01 

NH3 
One 
time 

nd nd nd nd nd nd  0.20 

PM10 
Daily 
average 

0.05–0.10 0.03–0.11 0.04–0.11 0.05–0.11 0.06–0.10 0.08–0.11 0.15  

TSP 
Daily 
average 

0.08–0.18 0.04–0.18 0.06–0.22 0.10–0.20 0.11–0.17 0.13–0.19 0.30  

SO2 

Hourly 
average 

0.06–0.08 0.06–0.08 0.05–0.07 0.05–0.07 0.06–0.08 0.05–0.07 0.50  

Daily 
average 

0.06–0.08 0.06–0.08 0.06–0.07 0.06–0.07 0.06–0.07 0.05–0.07 0.15  

NO2 

Hourly 
average 

0.04–0.06 0.04–0.06 0.04–0.06 0.04–0.05 0.04–0.06 0.04–0.06 0.12  

Daily 
average 

0.05–0.06 0.05–0.06 0.04–0.05 0.04–0.05 0.04–0.06 0.04–0.06 0.08  

EIA = environmental impact assessment, H2S = hydrogen sulfide (or hydrosulfuric acid), mg/m
3
 = milligram per cubic 

meter, nd = not detected, NH3 = ammonia, NO2 = nitrogen dioxide (or nitrous acid), PM10 = particulate matter up to 10 
micrometers in size, SO2 = sulfur dioxide, TSP = trisodium phosphate. 
a 

Ambient Air Quality Standard (GB3095-1996). 
b 

Hygienic Standard for the Design of Industries and Enterprises (TJ36-79). 
Source: EIA for Sangao Subproject, 2014. 
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241. Acoustic environment. Noise levels at four monitoring points at the feed processing 
site were monitored during 16–17 January 2014. Monitoring was conducted twice a day, once at 
daytime and once at nighttime for 2 consecutive days (Table V.44). This shows that acoustic 
environment is qualified in the project area. Noise grades of day time and night time meet the 
requirement of Grade II of the environmental quality standards for noise (footnote 17). 
 

Table V. 44: Noise Grade of Sangao Feed Processing Site, Unit: dB(A) 

Location Date Daytime Standard
a
 Night Time Standard

a
 

East boundary 
16 January 2014 51.5 

60.0 

41.6 

50.0 

17 January 2014 52.7 40.3 

South boundary 
16 January 2014 54.1 40.8 

17 January 2014 53.3 40.7 

West boundary 
16 January 2014 53.2 41.4 

17 January 2014 52.0 41.2 

North boundary 
16 January 2014 52.5 40.6 

17 January 2014 52.1 41.5 

dB(A) = decibel A. 
a 

Environmental Quality Standards for Noise (GB3096-2008). 
 

242. Noise levels at four monitoring points at the chicken farm site were monitored during 13–
14 January 2014. Monitoring was conducted twice a day, including once at daytime and once at 
nighttime, in 2 consecutive days (Table V.45a). The results show that noise levels of day time and 
night time meet the requirement of Grade I of the environmental quality standards for noise 
(footnote 17). 
 

Table V. 45a: Noise Level of Sangao Subproject, Unit: dB(A) 

Location Monitoring Date Daytime Nighttime 

East Boundary 
13 January 2014 53.1 40.3 

14 January 2014 52.5 41.7 

South Boundary 
13 January 2014 54.3 40.9 

14 January 2014 51.6 41.8 

West Boundary 
13 January 2014 53.9 41.0 

14 January 2014 54.0 40.2 

North Boundary 
13 January 2015 53.6 40.5 

14 January 2014 52.7 42.1 

Grade II
a
  60.0 50.0 

dB(A) = decibel A, EIA = environmental impact assessment. 
a 

Environmental Quality Standards for Noise (GB3096-2008). 
Source: EIA for Sangao Subproject, 2014. 

243. Cultural heritage. During site inspections conducted by the EIA institute, no ruins, relics, 
or indications of cultural heritage were recorded within the project area. 
 
244. Landscape setting. The feed processing site is located in an area zoned for “industrial 
agglomeration” and characterized as “unused wasteground”. The chicken farm site is located 
among cropping lands. It has regulatory separation distances from residential areas, with 750 m 
to Shanzuizi Village in the northeast of the site, 1,100 m to Tongwei Village in the northwest of the 
site, 1,300 m to Chayuan Village to the southwest of the project site, 1,550 m to Pengfan Village 
to the southeast of the project site, 510 m to Youfang Village in the west, and 1,300 m to 
Wanghang Village in the southeast of the site. 
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245. Soil. The topsoil and subsoil of the proposed PPE site were sampled for soil quality. 
Results of the all the monitoring sites comply with Grade II of the environmental quality standards 
for soil (footnote 19). 
 

Table V. 45b: Existing Soil Quality Monitoring (mg/kg, except for pH) 

Location 

Item pH Cu As Zn Pb Hg 

Standard 
Limitation Grade 
2

a
 

/ ≤100.000 ≤30.000 ≤250.000 ≤300.000 ≤0.50 

Agricultural land located in 
the east of  project site 
(15 cm) 

Monitoring 
values 

7.12 28.600 13.700 105.300 19.800 0.10 

Standard Index / 0.286 0.457 0.421 0.066 0.20 

Agricultural land located in 
the east of  project site 
(45 cm) 

Monitoring 
values 

/ 19.500 12.400 80.600 17.300 0.09 

Standard Index / 0.195 0.413 0.322 0.0577 0.18 

≤ = less than or equal to, As = arsenic, cm = centimeter, Cu = copper, Hg = mercury, mg/kg = milligram per kilogram, 
Pb = lead, pH = a measure of the acidity or basicity of an aqueous solution, Zn = zinc. 
a 

Environmental Quality Standards for Soil (GB15618-1995). 
 

8. Henan Fenghua Breeding Share Co., Ltd. 
 

246. Zhengyang County is located in the southeast of Henan Province, along the north side of 
Huaihe River. Zhengyang County borders Xincai County in the east, Queshan County in the west, 
Pingyu and Runan counties in the north, and Luoshan and Xinyang counties in the south across 
the Huaihe River. 
 

247. Climate. The subproject site is located in a transition area between subtropical and warm 
temperate zones. It has four distinct seasons, with abundant rainfall and sunlight; hot summers 
and cold winters. The dominant wind direction is northwest. In summer, southeast winds prevail; 
while in winter, northerly winds prevail. A summary of meteorological data is at Table V.46. 
 

Table V.46: Meteorological Summary Data for Zhengyang County 

Item Zhengyang County 

Average temperature (C) 14.9 

Average high emperature (C) - 

Average low temperature (C) - 

Average precipitation (millimeter) 933.4 

Humidity (%) 73% 

Non-freezing period (days) - 

Average wind velocity (meter/second) 2.5 

           EIA = environmental impact assessment. 
           Source: Fenghua EIA report, 2014. 
 

248. Landform. Zhengyang County is part of the Huaihe River flood plain. There is no high 
mountain or hill in this region, and the elevation of Zhengyang County is between 36 m and 103 
m above sea level. Most of the rivers in Zhengyang County flow from northwest to southeast 
according to the landform shape. 
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249. Natural resources. The plain where the subproject is located is mainly devoted to 
agricultural production. The plants there are mainly agricultural crops and trees planted along 
roads and drainage canals. 
 

250. Socioeconomic conditions. Zhenyang County is an agricultural county of Zhumadian 
City. It has 7 towns and 12 townships; and cultivated land area of 1.928 million mu with a 
population of 765,000, of which the urban town population is 174,000. It is predicted that in 2020, 
the county’s population will reach 823,000 with an urban population of 330,000. 
 

251. Cultural heritage. Zhenyang County has several provincial-level cultural heritage such 
as the Huangshudu Tomb, Li’s Tombs of Han Dynasty, and the Zhengyang Shique of Dong Han 
Dynasty; and county-level cultural heritage such as Liu’s Tomb, the Loutai Ruins, and the 
Sizuoziwan tombs. The subproject is located in Zhengyang County industrial aggregation area. 
No cultural relics have been found in this area. 
 

252. Surface water quality. Six monitoring points were set up on monitoring sections of the 
Hong, Pangqiaogou, Ru, and Shenshui rivers, which comprise the main waterbodies of the 
region. Water samples were taken and tested once a day in 3 consecutive days during 21–23 
May 2014 by the Zhengyang County EMS to test indicators of each section, such as pH, COD, 
NH3-N, and quantity of flow. Other indicators, such as BOD5 and E. coli, were tested by the 
Zhengyang County Centers for Disease Control and Prevention (CDC) once a day for 3 
consecutive days during 6–8 May 2014. The COD indicators of all the monitored sections and 
NH3-N from all sampling points exceed Grade IV of the environmental quality standards for 
surface water (footnote 7). However, the Fenghua PPE will source its water from centralized 
supply in the industrial zone in which it is located, and will release its treated wastewater to the 
municipal sewer. 
 

253. Ground water quality. Three monitoring points were set up in the Pangqiao Village, the 
Xiliuzhuang Village, and the subproject site. Water samples were taken and tested by the 
Zhengyang CDC once per day in 3 consecutive days during 5–8 May 2014. Results of the all the 
monitoring sites comply with Grade III of the quality standards for ground water (footnote 12). 
 

254. Air quality. The local air quality of Fenghua subproject was monitored during 14–20 May 
2014 for 7 consecutive days. Samples were taken and tested by the Zhengyang County EMS at 
six monitoring points. Concentration values of all parameters for all monitoring points satisfy 
Grade II of the ambient air quality standard (footnote 13) and the hygienic standards for the 
design of industries and enterprises (footnote 16). 
 

255. Acoustic environment. Noise levels at four monitoring points were monitored during 21–
22 May 2014. Monitoring was conducted twice a day by the Zhengyang County EMS, including 
once at daytime and once at nighttime in 2 consecutive days (Table V.47). The results show that 
acoustic environment is good in the project area. Noise levels of day time and night time meet 
Grade II of the environmental quality standards for noise (footnote 17). 
 

Table V.47: Noise Level of Fenghua Subproject, Unit: dB(A) 

Monitoring Site Date Daytime Night Time 

East Boundary 21–22 May 2014 53.9–54.2 44.0–44.3 

West Boundary 21–22 May 2014 53.7–54.0 44.1–44.8 

South Boundary 21–22 May 2014 53.2–53.6 44.1–44.3 

North Boundary 21–22 May 2014 55.2–55.6 46.0–46.5 
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Monitoring Site Date Daytime Night Time 

Standard
a
 60.0 50.0 

dB(A) = decibel A, EIA = environmental impact assessment. 
a 

Environmental Quality Standards for Noise (GB3096-2008). 
Source: EIA for Fenghua Subproject, 2014. 
 

9. Luoyang Donghan Poultry Co., Ltd. 
 

256. There are seven subprojects under the Donghan PPE, summarized in Table V.48 as 
Farms A–D and Plants E–G. All subproject components are located in an area of Luoning County. 
This county borders Yiyang in the east, Lingbao and Lushi in the west, Shan County and Mianchi 
in the north, and Song County and Luanchuan in the south. Luoning County has a total area of 
2,306 km2. The county has a comprehensive transportation network which can meet the 
transportation demand of Donghan PPE’s production and sales distribution. 
 

Table V.48: Summary of Donghan PPE Subproject 

Farm Component Location Annual Inventory 
Land 

(mu) 

PRC EIA 
Level 

A 

Duck breeding 
farm 

Dongmotou Village, 
Dizhang Township 

70,000 breeders, 15.46 million eggs 100.0 EIA table 

B 
Liangquangou Village, 
Xishandi Township 

98,000 breeders, 21,642 million eggs 60.0 EIA table 

C 
Wangling Village, 
Dongsong Town 

42,000 breeders, 9,275 million eggs 60.0 EIA table 

D 
Zhongfang Village, 
Xishandi Township 

42,000 breeders, 9,275 million eggs 160.0 EIA table 

E Cold storage plant Luoning industrial cluster 3,100 tons annual production 10.0 EIA table 

F 
Cooked food 
products 
processing plant 

Luoning industrial cluster 
4,000 tons (2,000 tons of marinated food 
products and 2,000 tons of snack food 
products) 

15.0 
EIA register 

table 

G 
Duck hatchery 
plant 

Luoning industrial cluster 
20 million of annual newly-hatched 
ducklings 

71.1 EIA table 

EIA = environmental impact assessment, mu = 1/15 of a hectare, PRC = People’s Republic of China. 
Source: Donghan EIA Tables, 2014. 
 

257. Climate. Luoning County has a temperate continental semi-arid climate fwith regular 
monsoon and distinct four seasons: a windy spring, a rainy summer, a cool autumn, and a cold 
winter. The annual average temperature is 13.7 oC and the historical average rainfall is 583.4 
millimeters (mm). The average frost-free period is 216 days. The annual sunshine time is 2,217.6 
hours and annual dominant wind direction is westerly. A summary of climate conditions is at 
Table V.49. 

 

Table V.49: Summary of Meteorological Data 

Item Luoning County 

Average temperature (C) 13.7 

Average high temperature (C) - 

Average low temperature (C) - 

Average precipitation (millimeter) 583.4 

Humidity (%) 216.0 

Non-freezing period (days) 2,217.6 

Average wind velocity (meter/second) 0.5 

EIA = environmental impact assessment. 
Source: Donghan EIA report, 2014. 
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258. Water resources. Luoning County has a number of large rivers with abundant water 
resources. One of them, the Luohe River, has a total length of 446.9 km, of which 68 km goes 
through Luoning County. The annual water volume is 1.254 billion m3, the mean annual runoff is 
3.76 billion m3, and the average annual flow at the point nearest farm A reaches 69.13 m3/s. 

(i) Farm A. Surface water near the project comes from Luohe River, 480 m north of 
the site. 

(ii) Farm B. Nearest surface water body is Shandijian River, 1.7 km east of the site.  
(iii) Farm C. No surface water body at project site; nearest is Duyang River, 1 km 

south. 
(iv) Farm D. Nearest water body is Shandijian River, 1,400 m east (a branch of Luo 

River). 
(v) Plant E. Nearest surface water body is Luo River, 330 m north of the site. 
(vi) Plant F. Nearest surface water body is Luo River, 330 m north of the site.  

 

259. Ground water. The subproject sites are located in mountain area in Luoning County, 
where ground water is mainly sourced from springs and pools. The ground water is mainly from 
lateral recharge and streams runoff. The groundwater depth in the mountains ranges from 2.5 m 
to 21.6 m, and has good reserves. The depth of groundwater in the flatter Luobei District is 
generally from 7 m to 128 m; and in Chuajian, Luonan Guguiyuan, and Zhaocunyuan districts, 
from 10 m to 87 m. These are smaller reserves. All the water will be supplied from well in the 
villages or industrial cluster. 
 

260. Socioeconomic conditions. Farm A: Dongmotou Village is located in northwest of 
Dizhang Township, with 5 village groups, 265 households, a total population of 1,047, and 813 
mu of arable land. Farm B: Xishandi Township is located 22 km away from southwest of Luoning. 
It covers a total area of 79.9 km2 with 21,000 mu of arable land; and includes 19 administrative 
villages, 145 village groups, 220 natural villages, with a total population of 21,000. Farm C: 
Wangling Village is located in the east mountain area of Dongsong Township, with 10 village 
groups, 235 households, a total population of 1,055, and 4,538 mu of arable land mainly for 
tobacco planting. Farm D: Zhongfang Village is located north of the Xishandi township 
government, close to Niufu Mountain in the west and Jingyang River in the east. It covers 13 
village groups, 360 households, and a total population of 1,520. It covers 1,900 mu of arable 
land. 
 

261. Plants E, F, and G will be located in the Luoning industrial cluster. It was opened in June 
2006; was approved in December 2008 by the provincial people’s government of Henan 
Province as the first industrial cluster zone. The total planned area is 7.5 km. The overall layout is 
based on the Luohe River as the axis and symmetrical development on both sides. Built-up area 
of the zone covers 1.4 km, the development area 2.94 km, and the control area 3.16 km. 
Twenty-five domestic- and foreign-funded enterprises have been established in the zone. 
 

262. Natural resources. Through its extensive mountainous areas, Luoning County is rich in 
biological resources. The main grains grown include wheat, corn, and soybean. Land suitable for 
forests is around 1.69 million mu. The current forest volume reaches 2.19 million m3 with an 
annual growth of 150,000 m3, which mainly comprises bamboo, cedar, black loquat, and poplar. 
Fruits mainly include apple, peach, plum, apricot, and pear. During site investigations, no 
protected flora or fauna was recorded; and secondary sources show no ecological elements of 
conservation value in the subproject localities. 
 

263. Cultural heritage. During site inspections by the EIA Institute for the EIA preparation, no 
ruins, relics, or indications of cultural heritage were recorded within the project area. 
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264. Air quality. The local air quality of the Donghan subproject areas was monitored in May 
and June 2014 (Table V.50). Concentration values of all parameters for all monitoring points 
satisfy the requirement of Grade II of the ambient air quality standard (footnote 13) and the 
hygienic standard for the design of industries and enterprises (footnote 16). 
 

Table V.50: Air Quality of Donghan Subprojects 

Monitoring Site Factors 

One Hour Daily Average 

Concentration Range (mg/m
3
) 

Concentration Range 

(mg/m
3
) 

Farm A site 

SO2 0.013–0.038 0.021–0.030 

NO2 0.011–0.032 0.017–0.025 

PM10 - 0.092–0.128 

Dongmotou village 
NH3 0.008–0.023 - 

H2S 0.002–0.008 - 

Farm B site 

SO2 0.011–0.033 0.013–0.026 

NO2 0.008–0.034 0.011–0.025 

PM10 - 0.072–0.115 

Liangquangou Village 

SO2 Not detected–0.038 0.023–0.030 

NO2 Not detected–0.041 0.017–0.028 

PM10 - 0.092–0.135 

NH3 0.008–0.020 - 

H2S 0.003–0.009 - 

Farm C site 

SO2 0.017–0.044 0.018–0.030 

NO2 0.016–0.043 0.020–0.027 

PM10 - 0.084–0.132 

Wangling Village 
NH3 0.014–0.026 - 

H2S 0.003–0.009 - 

Farm D site 
SO2 0.011–0.033 0.013–0.026 

NO2 0.008–0.034 0.011–0.025 

Zhongfang Village 

PM10 - 0.072–0.115 

NH3 0.008–0.021 - 

H2S 0.0030.009 - 

Plant E site 
SO2 (μg/m

3
) 

9.000–43.000 20.000–36.000 

Xiwan Village 12.000–43.000 18.000–34.000 

Project site 
NO2 (μg/m

3
) 

16.000–36.000 17.000–29.000 

Xiwan Village 16.000–42.000 19.000–27.000 

Project site 
PM10 (μg/m

3
) 

- 115.000–137.000 

Xiwan Village - 102.000–135.000 

Project site 
NH3 

0.002–0.007 - 

Xiwan Village 0.003–0.008 - 

Plant G site 

SO2 (μg/m
3
) 13.000–46.000 19.000–30.000 

NO2 (μg/m
3
) 0.000–39.000 15.000–24.000 

PM10 (μg/m
3
) - 79.000–122.000 

EIA = environmental impact assessment, H2S = hydrogen sulfide (or hydrosulfuric acid), mg/m
3
 = milligram per cubic 

meter, NH3 = ammonia, NO2 = nitrogen dioxide (or nitrous acid), PM10 = particulate matter up to 10 micrometers in size, 

SO2 = sulfur dioxide, μg = microgram (an SI unit of mass equal to 10
−6

 grams), μg/m
3
 = microgram per cubic meter. 

Notes: 
1 

Ambient Air Quality Standard (GB3095-1996). Grade-II: daily average concentration of SO2 is 0.15 and 0.50 within 1 
hour; average concentration of NO2 is 0.08 and 0.20 within 1 hour; daily average concentration of PM10 is 0.15; and 

2 
Hygienic Standard for the Design of Industries and Enterprises (TJ36-79). Concentrations of NH3 and H2S are 0.20 
and 0.01, respectively. 

Source: Donghan EIA Tables, 2014. 
 
265. Surface water quality. Monitoring points were set up for surface water quality at two 
points; and sampled on 7, 8, and 9 May 2014 (Table V.51). The water quality at both points meets 
Grade III level of the environmental quality standards for surface water (footnote 7). Class III is 
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mainly applicable to the second class of protected waters for centralized sources of drinking 
water and for common fish and recreation. 
 

Table V.51: Surface Water Quality of Donghan Subprojects 

Location pH COD BOD5 DO 
Ammonia–
Nitrogen E. coli 

Water 
Temperature Flow 

Luo River at 
400 m away 
from north of 
Farm A 

7.81 < 10 1.73 7.48 0.136 40 18.5 1.37 

7.93 < 10 1.82 7.95 0.142 60 18.9 1.37 

7.79 < 10 1.56 8.01 0.147 40 17.6 1.39 

7.82 < 10 1.89 8.16 0.139 70 18.2 1.39 

100 m 
upstream of 
Luo River; 500 
m downstream 
of Luo RIver 
(Plant E) 

7.88–7.94 < 10 1.82–1.94 NA 0.127–0.145 < 20 24.0 1.71 

7.85–8.13 < 10 1.86–1.88 NA 0.134–0.139 < 20 25.0 1.72 

100 m 
upstream of 
Luo River 
(Plant G) 

8.17 < 10 2.17  0.142 < 20   

8.22 < 10 2.28  0.175 < 20   

200 m 
downstream of 
Luo River 
(Plant G) 

8.15 < 10 2.26  0.146 < 20   

8.24 < 10 2.34  0.183 < 20   

Grade III
a
 6.00–9.00 ≤ 20 ≤ 4.00 ≥ 5.00 ≤ 1.000 ≤ 10,000 - - 

> = greater than, ≤ = less than or equal to, BOD5 = biological oxygen demand, COD = chemical oxygen demand, DO = 
dissolved oxygen, m = meter, pH = a measure of the acidity or basicity of an aqueous solution, TP = total phosporus. 
a 

Environmental Quality Standards for Surface Water (GB3838-2002). 
Source: Donghan EIA Tables, 2014. 
 

266. Groundwater quality. Monitoring points were set up for ground water quality at the 
nearest village to the subproject sites by the Luoning County EMS (Table V.52). Ground water 
quality in the project area satisfies Grade III level of the quality standard for ground water, which 
represents drinkable water qualityand the hygienic standard for drinking water (footnote 12).32 
 

Table V.52: Ground Water Quality of Donghan Subprojects 

No. Time pH 
Permanganate 

Index 
Ammonia 
Nitrogen Nitrate Nitrite 

Total 
Dissolved 

Solids 

Total 
Hardness 
of Water 

Total  

E. Coli 

Farm A 

8 May 2014 7.34 0.78 

Not 
detected 

3.84 0.003 255 242 0 

9 May 2014 7.42 0.84 3.96 0.004 253 239 0 

Farm B 

19 May 2014 7.38 0.62 4.18 0.002 245 284 0 

20 May 2014 7.39 0.64 4.36 0.002 251 282 0 

Farm C 

8 May 2014 7.24 0.52 3.43 0.004 249 306 0 

9 May 2014 7.33 0.54 3.52 0.003 246 308 0 

Farm D 

8 May 2014 7.47 0.71 0.034 8.25 0.002 237 276 0 

9 May 2014 7.51 0.82 0.036 7.93 0.003 240 269 0 

                                                
32

 Hygienic Standard for Drinking Water (GB5749-2006). 
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No. Time pH 
Permanganate 

Index 
Ammonia 
Nitrogen Nitrate Nitrite 

Total 
Dissolved 

Solids 

Total 
Hardness 
of Water 

Total  

E. Coli 

Plant G 

Hongya Village 
7.12–

7.15 
6.52–0.56 

0.440–
0.480 

6.78–
6.81 

0.005 

622–624 392–396 
Not 

detected Dongcun 
Village 

8.14–
8.10 

0.72–0.70 
0.037–
0.031 

8.10–
8.11 

552–556 415–417 

Quality standard for 
ground water—Grade 
III

a
 

6.50–
8.50 

≤ 3.00 ≤ 0.200 ≤ 20.00 ≤0.020 ≤1,000 ≤ 450 ≤ 3 

Hygienic standard for 
drinking water

b
 

6.50–
8.50 

- ≤ 0.500 ≤ 20.00 - ≤1,000 ≤ 450 
Should 
not be 

detected 

≤ = less than or equal to, EIA = environmental impact assessment, pH = acidity.  
a 

Quality Standard for Ground Water (GB/T14848-93). 
b 

Hygienic Standard for Drinking Water (GB5749-2006). 
Source: Donghan EIA Tables, 2014. 

267. Acoustic environment. Monitoring points were set up to measure noise levels at the 
farm sites by the Luoning County EMS in May to July 2014 (Table V.53). Results show that 
acoustic environment is good in the subproject areas. The levels of day time and night time noise 
meet the requirement of Grade II of the environmental quality standards for noise (footnote 17). 
 

Table V.53: Noise Level Monitoring Information of Each Subproject Site 

Site Date 
Mid-part of the Proposed Site 

Daytime Night Time 

Farm A 8 May 2014 43.2  

 9 May 2014 41.6  

Farm B 19 May 2014 43.9  

 20 May 2014 41.8  

Farm C 8 May 2014 41.5  

 9 May 2014 42.1  

Farm D 8 May 2014 42.5  

 9 May 2014 44.7  

Standard value: Grade I
a
  55.0  

Plant G 2–3 July 2014 48.6–50.2 40.9–40.1 

Standard value: Grade II
a
  60.0 50.0 

Site East boundary South boundary West boundary North boundary 

6–7 May 2014 Day Night Day Night Day Night Day Night 

Plant E 51.7–52.4 46.8–47.1 49.5–50.7 45.4–45.8 45.8–47.6 41.6–42.9 52.5–54.1 48.2–48.6 

Grade II
a
 65.0 55.0       

EIA = environmental impact assessment. 
a 

Environmental Quality Standards for Noise (GB3096-2008). 
Source: Donghan EIA tables, 2014. 
 

268. Landscape setting. The settings of the subproject sites are in Figures V.12–V.17.  
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Figure V.12: Site Location of Farm A 

(Dongmotou Village) 
Figure V.13: Site Location of Farm B 

(Liangquangou Village) 

 
 

Figure V.14: Site Location of Farm C (Wangling 
Village) 

Figure V.15: Site Location of Farm D (Zhongfang) 
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Figure V.16: Site Location of Farm F Figure V.17: Site Location of Farm G 

EIA = environmental impact assessment. 
Source: Donghan EIA tables, 2014. 
 

C. Climate Change 
 

269. 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. 
 

270. 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. 

                                                
33

 Ren, et al. 2013. Climate Change Impacts on Central China and Adaptation Measures. Advances in Climate Change 
Research 4(4): 215–222. 

34
 Zhang et al. 2012. Situation Analysis Report of Agriculture Production and Climate Change in Henan Province, China 

Climate Change Partnership Framework—Enhanced strategies for climate proofed and environmentally sound 
agricultural production in the Yellow River Vallet (C-PESAP). Louyang Academy of Agricultural Sciences. 

35
 Intergovernmental Panel on Climate Change. 2001. Contribution of Working Group II, Third Assessment Report of 
the Intergovernmental Panel on Climate Change.  The A1 scenario family develops into three groups that describe 

alternative directions of technological change in the energy system: fossil-intensive (A1FI), non-fossil energy sources 
(A1T), and a balance across all sources (A1B). 
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VI. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
 

271. 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. Construction works are expected to start in the second quarter of 
2015.  
 

A. Environmental Benefits 
 

272. 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 nine PPEs. Based on discussions with the PMO, the PPEs, and the 
PPTA team, the following definition of environmental sustainability was developed for the project: 
“environmentally sustainable livestock production is 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 simple monitoring 
program was developed to measure progress towards environmental sustainability of the PPEs 
and is described in the EMP (Attachment A—Section E; Annexes C–D) and also included as a 
loan assurance. It will require, for each PPE, comparison between two sets of indicators: (i) 
baseline indicators from the recent past, and (ii) performance indicators of the newly built and 
operating facility. The loan implementation environmental consultant (LIEC) will assist the PMO 
and the PPEs to establish the program. Program results will be included in progress reports to 
ADB.  
 

273. 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. 
 

274. Facilities for the effective treatment of large volumes of animal wastes are included as 
integral parts of all subproject designs. On-site biogas production, a feature of all the cattle and 
pig processing PPE developments, will reduce pollution from organic waste and generate 
renewable energy. The on-site production of organic fertilizer at all facilities, except Donghan, will 
also reduce pollution from organic wastes and replace chemical fertilizers in cultivation.36 
 

B. Socioeconomic Benefits 
 

275. Muyuan. The Muyuan PPE will directly employ 80 local people at this facility, provide 
breeding pigs and corresponding technical services to nearby farms, and establish cooperatives 
to promote local livestock production industry. Also, it will enhance the livelihood and security of 
over 2,000 rural households providing store pigs and over 1,800 households growing feed. 
 

                                                
36

 The Donghan PPE subproject will sell duck manure directly to farmers as fertilizer. 
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276. Niuniu. Direct employment at the operational facility for local people will be 75 jobs. The 
enterprise will include cattle procurement opportunities from local farmer suppliers. It is 
estimated that this will directly benefit about 500 households. For each farmer raising cattle for 
the Niuniu PPE, the annual income will increase by CNY20,000. Demand for feed will be 
between 10,000–20,000 tons/year. This will be sourced from local farmers’ cultivation. 
 

277. Kerchin. Direct employment at the operational facility for local people will be 80 jobs. 
Local farmers will be directly engaged in the cultivation of mushrooms and commercial 
opportunities will be provided for more than 500 households in the surrounding district producing 
feed for the facility. The FSR estimates that annual income per household will increase as a 
result by about CNY10,000–CNY20,000. 
 

278. Hengtianran. Direct employment at the operational facility for local people will be 30 
jobs. During operation, commercial opportunities will accrue to more than 500 households in 
surrounding areas providing feed stock and silage to the facility. The increase in annual income 
per household is estimated at CNY20,000. 
 

279. Dadi. Direct employment at the operational facility for local people will be 91 jobs. 
During operation, there will be a demand for feed from local farmers of about 20,000 tons per 
year of roughage or concentrate. This will stimulate cultivation for around 2,000 farmer 
households, with a likely annual additional income of CNY5,000–CNY10,000. 
 

280. Afanti. Direct employment at the operational facility for local people will be 80 jobs. The 
Afanti meat processing and freezing plant will source its carcasses from slaughterhouses in other 
provinces, with no benefit to local farmers. 
 

281. Sangao. The chicken production facility will provide 40 jobs for local people. The feed 
processing plant will provide 180 jobs. At the chicken plant, farmer households will contract to 
manage individual shed of 600 heads. This will provide a household income of CNY10,000 to 
CNY20,000 per year for 300 farmer households. The subproject will also benefit around 4,000 
households raising chicks to supply the facility, with CNY25,000 per household additional 
income. 
 

282. Fenghua. The subproject will create 300 jobs directly and promote the development of 
related auxiliary industries such as scale breeding, feed processing, cooked meat processing, 
new products development, and industries for package materials, cold chain logistics, and 
services. 
 

283. Donghan. At the duck farms, this PPE will contract about 300 farmer households to 
manage individual sheds. This will improve those household’s living standards and income. It is 
expected the average added income of each household will be about CNY50,000–CNY70,000 
per year. The hatchery and processing plant will also provide jobs opportunities for local people. 
 

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

284. 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;  
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(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  
 

285. The locations of the livestock raising components of the Dadi, Donghan, Hengtianran, 
Kerchin, Muyuan, Niuniu, and Sangao 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 (footnote 6). 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. Afanti, Fenghua, and the feed 
processing component of Sangao subprojects are located in industrial land use zones. 
 

286. 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 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). 
 
287. 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 Foodstuff Co., Ltd. 
 

a. Construction Phase 
 

288. Air quality. Air pollution is likely to occur in this subproject during construction 
originating from a variety of sources, including (i) movements of construction machinery; (ii) dust 
emissions due to earthworks, construction activities, and materials haulage and stockpiling; and 
(iii) uncontrolled burning of waste. Ambient air quality of the sites has been monitored and is 
good. Any impacts on the air quality adjoining the site will be temporary and able to be mitigated 
by management. 
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289. The contractor will include all the following necessary measures to reduce air pollution 
and dust development that would impact public health: 

(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 0.7 m to ensure stability under wind and rainfall 
conditions, and facilitate covering; 

(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; and 

(iv) Unauthorized burning of construction waste material shall be subject to penalties 
for the contractor, and withholding of payment. 

 

290. Water resources. Construction works require large amounts of water, both for supply of 
drinking water for the labor forces and the operation of the worker camps, and for all technical 
purposes relating to construction activities. Drinking water for construction workers will be 
provided by bottled water. Contractors will be responsible for sourcing other water for general 
construction camp use by tanker trucks or by extraction from wells on-site. However, no 
groundwater shall be extracted without extraction permits and/or approvals. 
 

291. Pollution of surface and groundwater. Construction wastewater will be produced from 
the maintenance and cleaning of mechanical equipment and vehicles, maintenance water for 
mixing and curing concrete, cooling water, and lost water and soil during construction which is 
discharged as pollutants. The Muyuan development is in two parts (Farms 24 and 25). Farm 24 
is 4.32 km from the Mohe River, and Farm 25 is 1.34 km from the Banqiao River. It is unlikely that 
runoff from site will reach these distant waterbodies; however, to guard against runoff and 
infiltration impacting the immediately surrounding water, the 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 licensed, follow proper protocol for 
transferring fuel, and are in compliance with the law on transportation, loading, and 
unloading of dangerous or harmful goods.37 

 

292. Noise. Noise can be expected during construction due to construction machinery 
operation and transport activities. Predicted noise levels at different distances were calculated 
according to the PRC standard method; and the results show that, if construction machinery is 
used singly, the impact distance is 35-m away from the source during the day and 281 m at night. 

                                                
37

 Standards for Transportation, Loading, and Unloading of Dangerous or Harmful Goods (JT 3145-88). 
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These impacts meet the PRC standard of noise limits for construction sites in distance.38 It will 
often be the case that a number of machines will be in use simultaneously during construction, 
and the noise impact scope will be consequently larger. However, siting regulations for the PPEs 
preclude developments within 500 m of residences. Since this separation distance will already 
exist at the Muyuan sites when construction begins and the noise impacts will be transient and 
temporary, the main concern will be from occupational health rather than noise impact on 
sensitive receptors. 
 

293. Land use. The area of land occupation by the Muyuan PPE has been provided by the 
subproject EIA report and the FSR. This has been augmented by the PPTA team’s investigations 
of location and surroundings (Chapter V). The amount of land taken up by the subproject (its 
“footprint”) is shown in Table VI.1. 
 

Table VI.1: Land Take for the Muyuan Project Participating Enterprise Development 

PPE Subproject Area Unused Land (ha) 
Agricultural Land 

(ha) 

Forest and 
Shrubland (ha) 

Plantation and Orchard 
Land (ha) 

Muyuan 0 32 0 0 

EIA = environmental impact assessment, ha = hectare, PPE = project participating enterprise. 
Source: EIA for Muyuan Subproject, 2013. 
 

294. The site inspections and domestic EIA found that no natural areas are to be encroached 
upon by the subproject. The subproject construction areas are mostly marginal cultivated land or 
unused land. According to on-site investigation, the flora to be affected includes the common 
seasonal crops and weeds. Impact will be further mitigated through minimization of the 
construction area by ensuring that during backfill, the original order of soil layers is followed so 
that the topsoil is available for vegetation re-establishment.   
 

295. Social impacts. No land acquisition or physical displacement will be required for the 
Muyuan subproject. A total of 480.5 mu of agricultural land has been leased. A 16-year lease 
agreement with 310 households was signed on 20 September 2012. The legality, fairness, and 
adequacy of compensation for the occupation of these lands has been assessed and reported on 
in the social safeguards documents and the due diligence considerations of the PPTA social and 
resettlement team. The breakdown of land leasing by the subproject is at Table VI.2. No 
economic displacement as a result of the subproject has been identified. 
 

Table VI.2: Land Taken and Affected People for the Muyuan Subproject 

PPE Subproject 
Area 

Agricultural Land 

(ha) 

Urban Zoned Land 

(ha) 

Plantation and Orchard 
Land (ha) 

Affected 
Households 

Muyuan 32 0 0 310 

EIA = environmental impact assessmsent, ha = hectare, PPE = project participating enterprise. 
Source: EIA for Muyuan Subproject, 2013. 
 

296. Occupational and community health and safety. The Muyuan PPE and construction 
contractor for the subproject will include an environmental health and safety management plan 
for the site, as required by the EMP. Furthermore, the Muyuan PPE and its construction 
contractor shall ensure that (i) all reasonable steps are taken to protect any person on the site 

                                                
38

 Emission Standard of Environmental Noise for Boundary of Construction Site (GB12523-2011). 



77 

 

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; (vi) all workers are provided with personal protection equipment; (vi) 
adequate supervision of safe work systems is implemented; and (vi) means of access to and 
egress from the site are without risk to health and safety. The contractors’ performance and 
activities for occupational health and safety shall be incorporated in their monthly progress 
reports. 
 

297. Physical cultural resources. For the Muyuan construction site, there is no record at 
the Neixiang County Administration of Cultural Heritage of important heritage or archaeological 
potential on the land that will be temporarily or permanently lost. No known heritage sites occur 
nearby the subproject construction site. Should archaeological artefacts be discovered during 
any site works, government requirements for excavating and preserving those items will be 
strictly followed. Chance find procedures will be established for undiscovered underground 
cultural or historic sites that might be identified during project implementation. This requirement 
is included in the EMP. 
 

b. Operational Phase  
 

298. Wastewater and impact on surface water. At both Muyuan subproject components 
(Farms 24 and 25), livestock and domestic wastewater will be mixed and treated together. The 
dry manure will be separated from the process wastewater. The liquid part will be treated in an 
anaerobic digester in the biogas generation facility. From there, the wastewater will be drawn off 
as “biogas slurry” and directed to a storage tank for managed distribution as liquid fertilizer; and 
the settled residue will be sent to the organic fertilizer processing plant. The quality of wastewater 
before and after treatment is shown in Table VI.3 below. 
 

Table VI.3: Quality of Wastewater Before and After Treatment 

Category 
Volume 

m
3
/a Parameter 

Farm 25 Farm 24 

Standard
a
 

mg/L 

Concentration 

mg/L 

Load 

t/a 

Concentration 

mg/L 

Load 

t/a 

Before treatment      

Urine and 
piggery  
rinse water 

24,210.90 

COD 5,800 140.40 5,800 204.90  

BOD5 2,000 48.40  2,000 70.67 

NH3-N 315 7.60  315 11.13 

SS 1,500 36.30 1,500 53.00 

Domestic 
sewage 

613.00 

COD 300 0.20 300 0.53 

BOD5 150 0.09 150 0.27 

NH3-N 30 0.02 30 0.05 

SS 200 0.12 200 0.36 

After mixing  24,823.90 

COD 5,664  140.60 5,536  205.48 

BOD5 1,954 48.70 1,911 70.94 

NH3-N 308  7.70  301  11.18 

SS 1,468 36.60 1,438 53.36 

After treatment      

Treated 
wastewater 
(as biogas 
slurry) 

24,823.90 

COD 850 21.10  830 30.81 200 

BOD5 391 9.70 382 14.18 100 

NH3-N 262  6.50  256  9.50 n/a 

SS 147 3.60 144 5.34 100 

BOD5 = biological oxygen demand, COD = chemical oxygen demand, EIA = environmental impact assessment, m
3
/a = 

cubic meter per annum, mg/L = milligram per liter, NH3-N = ammonia–nitrogen, SS = ? solid, t/a = ton per annum. 
a 

Standards for Irrigation Water Quality (GB5084-2005). 
Source: EIA for Muyuan Subproject, 2013. 
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299. From Table VI.3, it is clear that the treated wastewater cannot comply with the guality 
standards for irrigation water; and therefore, cannot be used as irrigation water.39 It is planned to 
pipe the biogas slurry to farmland and used 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 are considered (Section VI.F). This will ensure that excess fertilizer does 
not contaminate groundwater in the areas of application. Additionally, the biogas slurry must 
meet the sanitary standards for the non-hazardous treatment of manure and night soil.40 The 
relevant parts of this standard are shown in Table VI.4 below. 

Table VI.4: Parameters of the Sanitary Standard for the Non-Hazardous Treatment of 
Manure and Night Soila 

Parameter Condition 

Sealed storage period More than 30 days 

Biogas fermentation under high temperature 53 ± 2°C for 2 days 

Parasite ova sedimentation rate > 95% 

Schistosoma and hookworm eggs No eggs detected 

E.coli < 10,000 E. coli per 100 ml 

Fly and mosquito larvae No observable live maggots, pupa, or newly emerged flies around 
the tanks. No larvae in the manure slurry. 

°C = degree Celcius, > = greater than, < = less than, ml = milliliter. 
a 

Sanitary Standards for the Non-Hazardous Treatment of Manure and Night Soil (GB7959-87). 

Source: Department of Environmental Protection. 

 

300. Monitoring of bigas slurry to ensure compliance with the sanitary standard are therefore 
included in the EMP as pre-requisite to its release for land application.  
 

301. Odor and safety of air emissions. The SCREEN3 model in the EIA technical 
guidelines for atmospheric environment has been used to predict levels of H2S and NH3.

41 This 
model calculated the highest ground concentrations of H2S and NH3, and the distances from the 
source at which this occurred. Ambient levels of H2S and NH3 were superimposed on this to 
predict the level of impacts on the nearest villages to the PPE sites. 
 

302. The SCREEN3 model took these intensities and modeled the maximum concentration 
distance from both sources. The maximum concentrations of H2S and NH3 from the pig pens 
were 853 m for Farm 24 and 452 m for Farm 25. From the fermentation tower (of the on-site 
fertilizer plant), the maximum concentration for both gases for both subprojects was calculated at 
746 m. The nearest village to Farm 24 is Zhangpo Village, 1,241 m from the pig pens and 1,089 
m from the exhaust funnel of the fermentation tower. The nearest village to Farm 25 is Zhoujia 
Village, 770 m from the pig pens and 705 m from the exhaust funnel of the fermentation tower. 
Predicted emission concentrations of H2S and NH3 at sensitive points can therefore meet the 
requirements of maximum allowable concentration for pollutants in air of residential areas 
following the hygiene standards for the design of industries and enterprises (footnote 16). 
 

303. Exploitation of water resources. Designed water consumption of the project is 142.1 
m3/d at Farm 25, and 227.02 m3/d at Farm 24 (Figure VI.1). All of this volume will be drawn from 
groundwater sources via on-site wells. The water balance for both farms is similar for proportions 

                                                
39

 Standards for Irrigation Water Quality (GB5084-2005). 
40

 Sanitary Standard for the Non-Hazardous Treatment of Manure and Night Soil (GB7959-87). 
41

 Environmental Impact Assessment Technical Guidelines—Atmospheric Environment (HJ2.2-2008). 
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of water used and returned to the land after treatment. The water balance of Farm 25 is 
illustrated in Figure VI.1 below. It shows that 40% of total water intake is used in the consumption 
and metabolism of the livestock, and another 46% of the total water intake is returned to the land 
after treatment as liquid fertilizer. Overall, there is a water loss through all processes of only 14% 
of total water intake. The level of water use efficiency is high, at 86% of intake, when return water 
from land application of treated wastewater is included. 
 

304. The Muyuan PPE will install water meters to measure all water entering the livestock 
production process at both sites from all sources (pipelines [township supply], wells, and local 
reservoirs) and report water consumption quarterly. Details of the water use permits issued to the 
Muyuan PPE by the WRB, the limits of allowable extraction, and the size of the local 
groundwater resource are given in Section VI.E and Table VI.65.  

 
 

Figure VI.1: Water Balance for Farm 25, Muyuan Foodstuff Co., Ltd. 
 

305. Solid waste disposal. The levels of solid waste estimated to be generated at the two 
Muyuan PPE subprojects and planned disposal measures are shown in Table VI.5. 
 

Table VI.5: Solid Waste Generated and Disposal Measures 

Waste  
Annual Production 

Farm 25 
Annual Production 

Farm 24 Planned Disposal 

Pig manure 5,537.00 (wet weight) 5,101.00 (wet weight) To produce organic fertilizer and 
sell to market gardens in Xinye, 
Xixia 

Solid–liquid separation 1,429.00 (wet weight) 1,166.00 (wet weight) 

Biogas residue 129.00 (wet weight) 124.00 (wet weight) 

Dead pig bodies 20.00 t/a (0.60 t/a ash) 
80.00 t/a (2.40 t/a 

ash) 

On-site incineration. Ash to be 
disposed in Wangdian (Farm 24) 
and Guanzhang (Farm 25) towns’ 
waste transfer stations  

 

142.1 Intake 
water 

loss 0.4 

1.7 

2.1 

0.8 

4.0 

loss 3 

3 

1.7 

pig drinking 
water 

134.8 

Pig manure 

Consumption 

 Pig urine 

57.1 
 

13.7 13.7 

 

57.1 
Physical 
exertion 

13.7 

 

64 

64 

Biogas slurry 
65.6 

 

Agricultural land 

2.4 

S-L separation, biogas 
residue 

Organic fertilizer processing 

loss 0.5 

Boiler  

Domestic 
water 
consumption 

Flushing 
water 

2.2 

Flushing water for 
scraper               

loss 0.2 

0.6 

65.6 

Digestate storage tank 

65.6 

2.4 

WWTP 
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Waste  
Annual Production 

Farm 25 
Annual Production 

Farm 24 Planned Disposal 

Veterinary waste for 
disease prevention 

1.00 t/a 0.26 t/a 
To be treated in the Nanyang 
Kangwei Environmental 
Protection Co., Ltd. 

Household waste 7.70 t/a 22.30 t/a 
To be treated by the Neixiang 
County sanitation department 

Desulfurizer residue 1.50 t/a 3.00 t/a Recycling by manufacturer 

Incinerator ash 0.60 t/a 2.40 t/a 
Diverted into waste transfer 
station in Wangdian 

EIA = environmental impact assessment, t/a = ton per annum. 
Source: EIA for Muyuan Subproject, 2013. 
 

306. It is concluded that during project operation, solid waste generated in the process will be 
properly handled with appropriate facilities on-site and arrangements for other wastes off-site. 
Documentation of these arrangements and the capacity of off-site waste handlers to accept waste is a 
requirement of the EMP. 
 

307. Groundwater pollution. To prevent the movement of waste potentially infiltrating the soil 
and contaminating groundwater, the following measures required by the technical specifications 
of livestock and poultry breeding pollution prevention ) will be implemented (footnote 6). These 
are (i) separation of the stormwater drainage and the sewerage collection systems, and the 
storage of stormwater separately for site use; (ii) purpose-built sewage collection and distribution 
system in the project site complying with S6 level requirements of the water supply and drainage 
engineering structural design specifications; (iii) prohibition of open trenches; and (iv) drainage 
vessels with anti-seepage measures or cement pipes to convey wastewater and prevent 
overflow and infiltration.42 
 

308. All storage facilities, pre-treatment tanks, digesters, settling tanks, drainage pipes, 
digestate storage tanks, and rain water collection tanks will be designed with high-quality 
materials to meet the large-scale livestock farms biogas project design specifications.43 
 

309. Operational noise. Operational noise from both farm developments by the Muyuan PPE 
will mainly arise from the running of blowers, water pumps, fans, and solid–liquid separators. The 
noise levels at the site boundaries, further attenuated by distance, are listed in Table VI.6 below.  
 

Table VI.6: Noise Levels at Project Site Boundaries, Unit: dB(A) 

Predicting Point 

Noise Value of Boundary Standard Value 

Farm 25 Farm 24 Daytime Night Time 

East boundary 32.8 43 

60 50 
South boundary 35.0 26 

West boundary 37.9 48 

North boundary 22.0 32 

dB(A) = decibel A, EIA = environmental impact assessment. 
Source: EIA for Muyuan Subproject, 2013. 
 

                                                
42

 Water Supply and Drainage Engineering Structural Design Specifications (GB50069-2002). 
43

 Large-Scale Livestock Farms Biogas Project Design Specifications (NY/T1222). 
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310. Predicted noise levels at each of the subproject boundaries are able to meet the Class 2 
of the emission standard for industrial enterprises’ noise at boundary and will cause no impact to 
sensitive receivers.44 
 

2. Henan Niuniu Animal Husbandry Co., Ltd. 
 

a. Construction Phase 
 

311. Air quality. Air pollution is likely to occur in this subproject during construction 
originating from a variety of sources, including (i) movements of construction machinery; (ii) dust 
emissions due to earthworks, construction activities, and materials haulage and stockpiling; and 
(iii) uncontrolled burning of waste. Ambient air quality of the sites has been monitored and is 
good. Any impacts on the air quality adjoining the site will be temporary and able to be mitigated 
by management. 
 

312. The contractor shall include all the following necessary measures to reduce air pollution 
and dust development that would impact the public health: 
 

(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 0.7 m to ensure stability under wind and rainfall 
conditions and the facilitate covering; 

(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; and 

(iv) Unauthorized burning of construction waste material shall be subject to penalties 
for the contractor, and withholding of payment. 

 

313. Water resources. Drinking water for construction workers will be provided by bottled 
water. Contractors will be responsible for sourcing other water for general construction camp use 
by tanker trucks or by extraction from wells on-site. No groundwater shall be extracted without 
extraction permits and/or approvals. 
 

314. Pollution of surface and groundwater. Construction wastewater is produced from the 
maintenance and cleaning of mechanical equipment and vehicles, maintenance water for mixing 
and curing concrete, cooling water, and lost water and soil during construction which is 
discharged as pollutants. The Niuniu PPE development boundary is 507 m from the Malan 
drainage canal, a newly built canal with Grade IV water quality. No other waterbody is within 500 
m of the site. To avoid pollution of any local surface resources as well as groundwater and soil 
pollution in the project areas, including in the event of accidental spills, the 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;   

                                                
44

 Emission Standard for Industrial Enterprises’ Noise at Boundary (GB12348-2008). 
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(iii) all construction machinery is repaired and washed at special repairing shops; and 
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 clean-up kits; and  

(v) the contractors’ fuel suppliers are properly licensed, follow proper protocol for 
transferring fuel, and are in compliance with the law on transportation, loading, and 
unloading of dangerous or harmful goods (footnote 37). 

 

315. Noise. Predicted noise levels show that, if construction machinery is used singly, the 
impact distance is 35 m away from the source during the day and 281 m at night. These impacts 
meet the PRC’s standard of noise limits for construction sites (footnote 43) in distance. It will 
often be the case that a number of machines will be in use simultaneously during construction, 
and the noise impact scope will be consequently larger; however, siting regulations for the PPEs 
preclude developments within 500 m of residences. Since this separation distance will already 
exist at the Niuniu sites when construction begins and the noise impacts will be transient and 
temporary, the main concern will be from occupational health (see below) rather than the noise 
impact on sensitive receptors. 
 

316. Land use. The area of land occupation for the subproject has been provided by the 
subproject EIA report and the FSR. This has been augmented by the PPTA team’s investigations 
of location and surroundings (Chapter V). Land take and land use category is shown in Table 
VI.7. 
  

Table VI.7: Land Take for the Niuniu Project Participating Enterprise Development 

PPE Subproject Area Unused Land (ha) Agricultural Land (ha) 
Forest and 

Shrubland (ha) 
Plantation and Orchard 

Land (ha) 

Niuniu 0 42 0 0 

EIA = environmental impace assessment, ha = hectare, PPE = project participating enterprise. 
Source: EIA for Niuniu Subproject, 2014. 
 

317. No natural areas are to be encroached upon by the subproject. The Niuniu PPE area is 
currently used wholly for crop cultivation (predominantly wheat) and is surrounded by similar 
intensive agricultural lands with no natural habitat or biodiversity. 
 

318. Social impacts. No land acquisition or physical displacement will be required for the 
subproject. A total of approximately 630 mu of land has been leased from the Yanling State Farm. 
A 20-year lease was signed with the state farm on 6 March 2007. This will not affect any farming 
households, since no local farmers use the state farm land. The breakdown of land taken is at 
Table VI.8. No economic displacement as a result of the subproject has been identified. People 
currently employed at the state farm will retain their employment. 
 

Table VI.8: Land Taken and Affected People for the Niuniu Subproject 

PPE Subproject 
Area 

State-owned Land 
(ha) 

Urban-zoned 
Land 
(ha) 

Plantation and Orchard 
Land 
(ha) 

Affected 
Household 

Niuniu 42 0 0 0 

EIA = environmental impace assessment, ha = hectare, PPE = project participating enterprise. 
Source: EIA for Niuniu Subproject, 2014. 
 

319. Health and safety. The Niuniu PPE and the construction contractor for the subproject 
will include an environmental health and safety management plan for the site, as required by the 
EMP. The Niuniu PPE and its construction contractor shall ensure that (i) all reasonable steps 
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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, (vi) all workers are provided with 
personal protection equipment, (vi) adequate supervision of safe work systems is implemented, 
and (vi) means of access to and egress from the site are without risk to health and safety. The 
contractors’ performance and activities for occupational health and safety shall be incorporated 
in their monthly progress reports. 
 

320. Physical cultural resources. For the Niuniu construction site, there is no record at the 
Yanling Culture Bureau of important heritage or archaeological potential on the land that will be 
temporarily or permanently lost. No known heritage sites occur nearby the subproject 
construction site. Should archaeological artefacts be discovered during any site works, 
government requirements for excavating and preserving those items will be strictly followed.  
Chance find procedures will be established for undiscovered underground cultural or historic 
sites that might be identified during project implementation. This requirement is included in the 
EMP. 
 

b. Operational Phase 
 

321. Wastewater and impact on surface water. At the Niuniu subproject, livestock and 
domestic wastewater will be mixed and treated together. The dry manure will be separated from 
the process wastewater. The liquid part will be treated in an anaerobic digester in the biogas 
generation facility. From there, the wastewater will be drawn off as “biogas slurry” and directed to 
a storage tank for managed distribution as liquid fertilizer; and the settled residue will be sent to 
the organic fertilizer plant. Table VI.9 below shows the quality of wastewater stream before 
treatment. 

Table VI.9: Quality of Wastewater Before Treatment 

Category 
Volume 

m
3
/a Parameter 

Concentration 

mg/L 

Standard
a
 

mg/L 

Cattle urine and 
cattle area rinse water 

35,040 

COD 2,500  

BOD5 ,930 

NH3-N 30 

SS 3,700 

Domestic sewage 1,314 

COD 350 

BOD5 200 

NH3-N 30 

SS 200 

Total 37,230 

COD 2,365 200 

BOD5 882 100 

NH3-N 39  n/a 

SS 3,489 100 

BOD5 = biological oxygen demand, COD = chemical oxygen demand, EIA = environmental impact assessment, m
3
/a = 

cubic meter per annum, mg/L = milligram per liter, NH3-N = ammonia–nitrogen, SS = suspended solid. 
a
 Standards for Irrigation Water Quality (GB5084-2005). 

Source: EIA for Niuniu Subproject, 2014. 
 

322. It is planned to pipe the biogas slurry to farmland and used 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 are considered (Section VI.F). 
This will ensure that excess fertilizer does not contaminate groundwater in the areas of 
application. Additionally, the biogas slurry must meet the sanitary standardfor the non-hazardous 



84 

 

treatment of manure and night soil (footnote 11). The relevant parts of this standard are shown in 
Table VI.10 below. 
 

Table VI.10: Parameters for the Sanitary Standards for the Non-Hazardous Treatment of 
Manure and Night Soila 

Parameter Condition 

Sealed storage period More than 30 days 

Biogas fermentation under high temperature 53 ± 2°C for 2 days 

Parasite ova sedimentation rate > 95% 

Schistosoma and hookworm eggs No eggs detected 

E.coli < 10,000 E.coli per 100 ml 

Fly and mosquito larvae No observable live maggots, pupa, or newly emerged flies 
around the tanks. No larvae in the manure slurry. 

°C = degree Celcius, > = greater than, < = less than, ml = milliliter. 
a 

Sanitary Standards for the Non-Hazardous Treatment of Manure and Night Soil (GB7959-87). 

Source: Department of Environmental Protection. 

 
323. Monitoring of bigas slurry to ensure compliance with the sanitary standard are therefore 
included in the EMP as pre-requisite to its release for land application. 
 

324. Odor and safety of air emissions. The SCREEN3 model in the EIA technical 
guidelines for atmospheric environment has been used to predict levels of H2S and NH3 (footnote 
41). This model calculated the highest ground concentrations of H2S and NH3, and the distances 
from the source at which this occurred. Ambient levels of H2S and NH3 (Section V) were 
superimposed on this to predict the level of impacts on the nearest villages to the PPE sites. 
 

325. The SCREEN3 model took these intensities and modeled the maximum concentration 
distance from both sources. The maximum concentrations of H2S and NH3 from the center of the 
nonpoint source (comprising cattle raising area, waste treatment, and storage areas) is 306 m, 
where concentration of H2S is 0.0005424 mg/m3 and 0.0119600 mg/m3 for NH3. Comparing with 
Class 2 of the emission standards for odor pollutants where concentration of H2S is 0.01 mg/m3 
and 0.20 mg/m3 for NH3, these values easily comply with the standard (footnote 15). The nearest 
village to the site is Yanduan Village at 740 m from the center of the facility, although the 
courthouse of Zhangqiao township is closer at 523 m. Predicted emission concentrations of H2S 
and NH3 at these sensitive points can meet the requirements of maximum allowable 
concentration for pollutants in air of residential areas in the hygienic standards for the design of 
industries and enterprises (footnote 16). 
 
326. Exploitation of water resources. Designed water consumption of the project is 319.5 
m3/d. All of this volume will be drawn from groundwater sources via on-site wells. The water 
balance of the planned facility is illustrated in Figure VI.2. It shows that 35% of the total water 
intake is used in the consumption and metabolism of the livestock, and another 29% is returned 
to the land after treatment as liquid fertilizer. Overall, there is a water loss through all the 
processes of 36% of total water intake. This is mainly due to the high moisture content of cow 
manure. 
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Figure VI.2: Water Balance for Henan Niuniu Animal Husbandry Co., Ltd. 

 

327. The Niuniu PPE will install water meters to measure all water entering the livestock 
production process at both sites from all sources (pipelines [township supply], wells and local 
reservoirs) and report water consumption quarterly. Details of the water use permits issued to the 
Niuniu PPE by the WRB, the limits of allowable extraction and the size of the local groundwater 
resource are given in Section VI.E and Table VI.65. 
 

328. Solid waste disposal. The levels of solid waste generated at the Niuniu PPE 
subprojects and planned disposal measures are shown in Table VI.11. 
 

Table VI.11: Solid Waste Generated and Disposal Measures 

Waste  Annual Production Planned Disposal 

Cow manure 29,200.00 t/a (moisture content is 83%) 

To produce organic fertilizer  

Solid–liquid separation 5,840.00 t/a (moisture content is 60%) 

Biogas residue 2,518.50 t/a (moisture content is 93%) 

Dead cattle 9.00 t/a on-site sanitary landfill 

Veterinary waste for disease 
prevention 0.75 t/a 

Stored and removed by qualified 
processing company 

Household waste 
16.40 t/a 

To be collected by the Yanling 
County sanitation department 

Desulfurizer residue 0.50 t/a Recycling by the manufacturer 

Waste from feed processing 4000 mg/m
3
, 35.10 t/a  

EIA = environmental impact assessment, mg/m
3
 = milligram per cubic meter, t/a = ton per annum. 

Source: EIA for Niuniu Subproject, 2014. 
 

329. It is concluded that during project operation, solid waste generated in the process will be 
properly handled with appropriate facilities on-site and arrangements for other wastes off-site. 
Documentation of these arrangements and the capacity of off-site waste handlers to accept 
waste are a requirement of the EMP. 
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330. Groundwater pollution. To prevent the movement of waste potentially infiltrating the soil 
and contaminating groundwater, the following measures required by the technical specifications 
of livestock and poultry breeding pollution prevention will be implemented (footnote 6). These are 
the (i) separation of stormwater drainage and sewerage collection systems, and the storage of 
stormwater separately for site use; (ii) purpose-built sewage collection and distribution system in 
the project site complying with S6 level requirements of the water supply and drainage 
engineering structural design specifications; (iii) prohibition of open trenches; and (iv) drainage 
vessels with anti-seepage measures or cement pipes to convey wastewater and prevent 
overflow and infiltration (footnote 42). 
 

331. All storage facilities, pre-treatment tanks, digesters, settling tanks, drainage pipes, 
digestate storage tanks, and rain water collection tanks will be designed with high-quality 
materials to meet the large-scale livestock farms biogas project design specifications (footnote 
43). The slurry tank capacity is designed for temporary storage of 12,021 m3, and able to 
accommodate farm biogas generation for 90 days. 
 

332. Operational noise. Operational noise from both farm developments by the Niuniu PPE 
will mainly arise from the feed processing mill and mixer, water pumps, fans at the fertilizer 
processing plant, and the solid–liquid separators. The predicted noise levels at the site 
boundaries, further attenuated by distance, are listed in Table VI.12 below. 
 

Table VI.12: Noise Levels at Project Site Boundaries, Unit: dB(A) 

Predicting Point Noise Value of Boundary (day/night) 

Standard Value 

Daytime Night Time 

East boundary 55.3/46.7 

60.0 50.0 
West boundary 54.5/48.6 

South boundary  55.8/45.8 

North boundary 50.3/45.0 

dB(A) =decibel A, EIA = environmental impact assessment. 
Source: EIA for Niuniu Subproject, 2014. 
 

333. Predicted noise levels at each of the subproject boundaries are able to meet the Class 2 
of the emission standard for industrial enterprises’ noise at boundary (footnote 44). 
 

3. Kerchin Cattle Industry Nanyang Co., Ltd. 
 

a. Construction Phase 
 

334. Air quality. Air pollution is likely to occur in this subproject during construction 
originating from a variety of sources, including (i) movements of construction machinery; (ii) dust 
emissions due to earthworks, construction activities, and materials haulage and stockpiling; and 
(iii) uncontrolled burning of waste. Ambient air quality of the sites has been monitored and is 
good. Any impacts on the air quality adjoining the site will be temporary and able to be mitigated 
by management. 
 

335. The contractor shall include all the following necessary measures to reduce air pollution 
and dust development that would impact the public health: 

(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 
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stockpiles should be less than 0.7 m to ensure stability under wind and rainfall 
conditions and the facilitate covering; 

(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; and 

(iv) Unauthorized burning of construction waste material shall be subject to penalties 
for the contractor, and withholding of payment. 

 

336. Water resources. Contractors will be responsible for sourcing other water for general 
construction camp use by tanker trucks or by extraction from wells on-site. No groundwater shall 
be extracted without extraction permits and/or approvals. Drinking water for construction workers 
will be provided by bottled water. 
 

337. Pollution of surface and groundwater. Construction wastewater is produced from the 
maintenance and cleaning of mechanical equipment and vehicles, maintenance water for mixing 
and curing concrete, cooling water, and lost water and soil during construction which is 
discharged as pollutants. The Kerchin cattle farm development boundary is 2.65 km from the 
Tang River and 750 m from a drainage canal which joins the Tang River 9.35 km downstream. 
Both water bodies have functional Grade III water quality. No river or other water body is within 
500 m of the site. The Kerchin mushroom farm development boundary is 1.2 km from the Liao 
River. This waterbody has a functional Grade IV water quality. No other waterbody is within 500 
m of the site. However, to avoid pollution of any local surface resources as well as groundwater 
and soil pollution in the project areas, including in the event of accidental spills, the 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; and 
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; and 

(v) The contractors’ fuel suppliers are properly licensed, follow proper protocol for 
transferring fuel, and are in compliance with the law on transportation, loading, and 
unloading of dangerous or harmful goods (footnote 37). 

 

338. Noise. Siting regulations for the cattle farm preclude developments within 500 m of 
residences. Since this separation distance will already exist at the Kerchin sites when 
construction begins and the noise impacts will be transient and temporary, the main concern will 
be from occupational health (see below) rather than noise impact on sensitive receptors. For the 
mushroom farm site, sensitive receivers are much closer; and noise prediction values have been 
calculated for the construction site boundaries. These do not exceed 69 dB(A) and will therefore 
comply with construction noise standards at boundary in the daytime. Construction will therefore 
be limited to daylight hours. 
 

339. Land use. The area of land occupation for the subproject has been provided by the 
subproject EIA report and the FSR. This has been augmented by the PPTA team’s investigations 
of location and surroundings (Chapter V). Table VI.13 shows the amount of land take and the 
land use category. 
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Table VI.13: Land Take for the Kerchin Project Participating Enterprise Development 

PPE Subproject Area 
Unused 

Land (ha) 
Agricultural Land 

(ha) 
Forest and 

Shrubland (ha) 
Plantation and Orchard 

Land (ha) 

Cattle farm 0 9.4 0 0 

Mushroom farm 0 17.3 0 0 

EIA = environmental impace assessment, ha = hectare, PPE = project participating enterprise. 
Source: EIA for Kerchin Subproject, 2014. 

 

340. No natural areas are to be encroached upon by the subproject. No rare and endangered 
species have been identified in the subprojects’ area of influence. The Kerchin PPE area is 
currently used wholly for crop cultivation (wheat) and is surrounded by similar intensive 
agricultural lands with no natural habitat or biodiversity.   
 

341. Land take. No land acquisition or physical displacement will be required for the 
subproject. A total of approximately 400 mu of land has leased. The leases were signed with 534 
households on 21 February, 2014. The legality, fairness, and adequacy of compensation for the 
occupation of agricultural lands has been assessed and reported in the social safeguards 
documents and the due diligence considerations of the PPTA social and resettlement team. The 
breakdown of land is in Table VI.14. No economic displacement as a result of the subproject has 
been identified. 
 

Table VI.14: Land Taken and Affected People for the Kerchin Subproject 

PPE Subproject Area 
Agricultural Land 

(ha) 
Urban-zoned Land (ha) 

Plantation and 
Orchard Land (ha) 

Affected 
Households 

Cattle farm 9.4 0 0 296 

Mushroom farm 17.3 0 0 238 

EIA = environmental impace assessment, ha = hectare, PPE = project participating enterprise. 
Source: EIA for Kerchin Subproject, 2014. 
 

342. Health and safety. The Kerchin PPE and the construction contractor for the subproject 
will include an environmental health and safety management plan for the site, as required by the 
EMP. The Kerchin PPE and its 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, (vi) all workers are provided with 
personal protection equipment, (vi) adequate supervision of safe work systems is implemented, 
and (vi) means of access to and egress from the site are without risk to health and safety. The 
contractors’ performance and activities for occupational health and safety shall be incorporated 
in their monthly progress reports. 
 

343. Physical cultural resources. For the Kerchin construction sites, there is no record at the 
Nanyang City Administration of Cultural Heritage of important heritage or archaeological 
potential on the land that will be temporarily or permanently lost. No known heritage sites occur 
nearby the subproject construction sites. Should archaeological artefacts be discovered during 
any site works, government requirements for excavating and preserving those items will be 
strictly followed. Chance find procedures will be established for undiscovered underground 
cultural or historic sites that might be identified during project implementation. This requirement 
is included in the EMP. 
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b. Operational Phase 
 

344. Wastewater and impact on surface water. At the Kerchin cattle farm subproject, 
livestock and domestic wastewater will be mixed and treated together. The dry manure will be 
separated from the process wastewater. The liquid part will be treated in an anaerobic digester in 
the biogas generation facility. From there, the wastewater will be drawn off as “biogas slurry” and 
directed to a storage tank for managed distribution as liquid fertilizer; and the settled residue will 
be sent to the organic fertilizer plant. Table VI.15 shows the quality of wastewater stream before 
treatment. 
 

Table VI.15: The Quality of Wastewater Before Treatment 

Category Volume m
3
/a Parameter 

Concentration 

mg/L 

Standard
a
 

mg/L 

Cattle urine and 
cattle area rinse water 

35,040 

COD 2,500.0  

BOD5 930.0 

NH3-N 40.0 

SS 3,700.0 

Domestic sewage 876 

COD 350.0 

BOD5 200.0 

NH3-N 30.0 

SS 200.0 

Total 35,916 

COD 2,448.0 200 

BOD5 912.0 100 

NH3-N 39.8  n/a 

SS 980.0 100 

BOD5 = biological oxygen demand, COD = chemical oxygen demand, EIA = environmental impact assessment, m
3
/a = 

cubic meter per annum, mg/L = milligram per liter, NH3-N = ammonia–nitrogen, SS = suspended solid. 
a
 Standards for Irrigation Water Quality (GB5084-2005). 

Source: EIA for Kerchin Subproject, 2014. 
 

345. It is planned to pipe the biogas slurry to farmland and used 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 are considered (see Section 
VI.F below). This will ensure that excess fertilizer does not contaminate groundwater in the areas 
of application. Additionally, the biogas slurry must meet the sanitary standard or the 
non-hazardous treatment of manure and night soil (footnote 40). The relevant parts of this 
standard are shown in Table VI.16 below. 

 

Table VI.16: Parameters for the Sanitary Standards for the Non-Hazardous Treatment of 
Manure and Night Soila 

Parameter Condition 

Sealed storage period More than 30 days 

Biogas fermentation under high temperature 53±2
o
 for 2 days 

Parasite ova sedimentation rate > 95% 

Schistosoma and hookworm eggs No eggs detected 

E.coli < 10,000 E.coli per 100 ml 

Fly and mosquito larvae No observable live maggots, pupa or newly emerged flies 
around the tanks. No larvae in the manure slurry. 

°C = degree Celcius, > = greater than, < = less than, ml = milliliter. 
a 

Sanitary Standards for the Non-Hazardous Treatment of Manure and Night Soil (GB7959-87). 

Source: Department of Environmental Protection. 
 

346. Monitoring of bigas slurry to ensure compliance with the sanitary standard are therefore 
included in the EMP as pre-requisite to its release for land application. 
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347. At the mushroom farm, production wastewater generated during operation comes from 
prewetting cow dung and stalks, and cultivating mushrooms. Biological contact oxidation process 
was applied in sewage treatment by treating sewage in septic tank; wastewater from dining hall 
in oil separator and then in relevant facilities, respectively; and pH regulation, hydrolytic 
acidification, contact oxidation, and settlement. The generation and quantity of pollutants is 
predicted in Table VI.17. 
 

Table VI.17: The Predicted Generation and Quantity of Pollutants in the Project 

Wastewater Parameter Before Treatment After Treatment 

Mixed process wastewater and 
domestic sewage (4.0 m

3
/d) 

COD 350 mg/L 1.40 kg/d 150 mg/L 0.60 kg/d 

BOD5 250 mg/L 1.00 kg/d 30 mg/L 0.12 kg/d 

SS 220 mg/L 0.88 kg/d 150 mg/L 0.60 kg/d 

NH3-N 30 mg/L 0.12 kg/d 25 mg/L 0.10 kg/d 

BOD5 = biological oxygen demand, COD = chemical oxygen demand, kg/d = kilogram per day, m
3
/d = cubic meter per 

day, mg/L = milligram per liter, NH3-N = ammonia–nitrogen, SS = suspended solid. 
 

348. After septic tank and sewage treatment the wastewater quality meets the standard for 
discharge to a Class IV waterbody (Liao River). 
 

349. Odor and safety of air emissions. The SCREEN3 model in the EIA technical 
guidelines for atmospheric environment has been used to predict levels of H2S (hydrogen 
sulphide) and NH3 (ammonia) from the cattle farm (footnote 41). This model calculated the 
highest ground concentrations of H2S and NH3, and the distances from the source at which this 
occurred. Ambient levels of H2S and NH3 were superimposed on this to predict the level of 
impacts on the nearest villages to the PPE site. 
 

350. The SCREEN3 model took these intensities and modeled the maximum concentration 
distance from both sources. The maximum concentrations of H2S and NH3 from the center of the 
nonpoint source (comprising cattle raising area, waste treatment, and storage areas) is 241 m, 
where concentration of H2S is 0.000274 mg/m3 and for NH3 is 0.0165 mg/m3. Comparison with 
Class 2 of the emission standards for odor pollutants of 0.01 mg/m3 and 0.2 mg/m3 respectively, 
these values easily comply with the standard (footnote 15). The nearest village to the site is 
Yanzhuang Village, 520 m from the center of the facility with all other nearby villages further than 
1 km away. Predicted emission concentrations of NH3 and H2S at these sensitive points can 
meet the requirements of maximum allowable concentration for pollutants in air of residential 
areas in the hygienic standards for the design of industries and enterprises (footnote 16). 
 

351. For the mushroom farm, odor will be generated by the preparation and fermentation of 
cow manure and straw to produce the growing medium. Hydrogen sulphide (H2S) output of 0.009 
kg/h and ammonia gas (NH3) output of 0.400 kg/h at the site boundary have been predicted. 
These levels comply with regulatory standards and will be reduced by aerating the compost 
structure by ventilation, drying and loosening the texture, and deodorizing the medium. 
 

352. Exploitation of water resources. Designed water consumption of the cattle farm is 343 
m3/d. All of this volume will be drawn from groundwater sources via on-site wells. The water 
balance of the planned facility is illustrated in Figure VI.3. It shows that 40.0% of total water 
intake is used in the consumption and metabolism of the livestock, and another 26.7% is 
returned to the land after treatment as liquid fertilizer. Overall, there is a water loss through all 
processes of 33.6% of water intake. This is mainly due to the high moisture content of cow 
manure and biogas residue which is lost to the atmosphere in the drying processes. The level of 
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water use efficiency is moderate, at 66.4% of water intake, when return water from land 
application of treated wastewater is included. 
 

 

Figure VI.3: Water Balance for Kerchin Cattle Industry Nanyang Co., Ltd. 
 

353. The Kerchin PPE will install water meters to measure all water entering the livestock 
production process at both sites from all sources (pipelines [township supply], wells, and local 
reservoirs) and report water consumption quarterly. Details of the water use permits issued to the 
Kerchin PPE by the WRB, the limits of allowable extraction, and the size of the local groundwater 
resource are given in Section VI.E and Table VI.65. 
 

354. Solid waste disposal. The levels of solid waste generated at the Kerchin cattle farm 
subproject and planned disposal measures are shown in Table VI.18. 

 

Table VI.18: Solid Waste Generated and Disposal Measures 

Waste Annual Production Planned Disposal 

Cow manure 29,200.00 t/a 
(moisture content 83%) 

To produce organic fertilizer  Solid–liquid separation 2,482.00 t/a 

（moisture content 60%） 

Biogas residue 1,058.50 t/a 

（moisture content 93%） 

Dead cattle 3.00 t/a 
On-site incineration (two disposal wells to 
be constructed as per regulations [para. 
54] in southeast of project site)  

Veterinary waste for disease 
prevention 0.75 t/a 

Stored and removed by qualified 
processing company 

1

4 
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Waste Annual Production Planned Disposal 

Household waste 10.95 t/a 
To be collected by the Xinye County 
sanitation department 

Desulfurizer residue 0.50 t/a Recycling by manufacturer 

EIA = environmental impact assessment, mg/m
3
 = milligram per cubic meter, t/a = ton per annum. 

Source: EIA for Kerchin Subproject, 2014. 
 

355. It is concluded that during project operation, solid waste generated in the process will be 
properly handled, with appropriate facilities on-site and arrangements for other wastes off-site. 
Documentation of these arrangements and the capacity of off-site waste handlers to accept 
waste will be a requirement of the EMP. 
 

356. At the mushroom farm, the main waste is generated in the process (waste medium 
nutrient at 9,000 tons/year), and sludge from the septic tank and wastewater treatment facilities. 
This will be collected and transferred to the organic fertilizer plant at the Kerchin cattle farm for 
processing. 
 

357. Groundwater pollution. To prevent the movement of waste streams within the facilities 
potentially infiltrating the soil and contaminating groundwater, the following measures required by 
the technical specifications of livestock and poultry breeding pollution prevention(footnote 6) will 
be implemented: (i) separation of the stormwater drainage system and the sewerage collection 
system, and storage of stormwater separately for site use; (ii) purpose-built sewage collection 
and distribution system in the project site complying with S6-level requirements of the water 
supply and drainage engineering structural design specifications (footnote 42); (iii) prohibition of 
open trenches; and (iv) drainage vessels with anti-seepage measures or cement pipes to convey 
wastewater and prevent overflow and infiltration. 
 

358. At both sites all storage facilities, pre-treatment tanks, digesters, settling tanks, drainage 
pipes, digestate storage tanks, and rain water collection tanks will be designed with high-quality 
materials to meet the large-scale livestock farm biogas project design specifications (footnote 43). 
The slurry tank capacity is designed for temporary storage of 4,250 m3, and able to 
accommodate farm biogas generation for approximately 90 days.  
 

359. Operating noise. Operational noise from the cattle farm will mainly arise from the feed 
processing mill and mixer, water pumps, fans at the fertilizer processing plant, and solid–liquid 
separators. At the mushroom farm, noise will be generated by pile turners, conveyor belts, 
spreading machine, briquetting machine, and fans. The predicted noise levels at the site 
boundaries, further attenuated by distance, are listed in Tables VI.19a and VI.19b below.  

 

Table VI.19a: Noise Levels at Cattle Farm Site Boundaries, Unit: dB(A) 

Predicting Point Noise Value of Boundary (day/night) 
Standard Value

a
 

Daytime Night Time 

East boundary 55.3/46.7 

60.0 50.0 West boundary 54.5/48.6 

South boundary  55.8/45.8 

North boundary 50.3/45.0 

dB(A) = decibel A, EIA = environmental impact assessment. 
a 

Emission Standard for Industrial Enterprises Noise at Boundary (GB12348-2008). 
Source: EIA for Kerchin Subproject, 2014. 
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Table VI.19b: Noise Levels at Mushroom Farm Site Boundaries, Unit: dB(A) 

Predicting Point 
Source Strength after 

Treatment, dB(A) 
Distance to the 

Source (m) 
Contribution Value 

dB(A) 

Standard
a
 

dB(A) 

East boundary 

64.51 

170.00 19.90 

60.00/50.00 
West boundary 137.00 21.80 

South boundary  60.00 28.90 

North boundary 325.00 14.20 

dB(A) =decibel A, EIA = environmental impact assessment. 
a 

Emission Standard for Industrial Enterprises Noise at Boundary (GB12348-2008). 
Source: EIA for Kerchin Subproject, 2014. 
 

360. Predicted noise levels at each of the subproject boundaries are able to meet the Class 2 
of the emission standard for industrial enterprises’ noise at boundary (footnote 18). 
 

4. Henan Hengtianran Pasture Farming Co., Ltd. 
 

a. Construction Phase 
 

361. Air quality. Air pollution is likely to occur during construction, originating from a variety 
of sources, including (i) movements of construction machinery; (ii) dust emissions due to 
earthworks, construction activities and ,materials haulage and stockpiling; and (iii) uncontrolled 
burning of waste. Ambient air quality of the sites has been monitored and is good. Any impacts 
on the air quality adjoining the site will be temporary and able to be mitigated by management. 
 

362. The contractor shall include all necessary measures to reduce air pollution and dust 
development that would impact the public health by performing the following: 

(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 0.7 m to ensure stability under wind and rainfall 
conditions and the facilitate covering; 

(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; and 

(iv) Unauthorized burning of construction waste material shall be subject to penalties 
for the contractor, and withholding of payment. 

 
363. Water resources. Drinking water for construction workers will be provided by bottled 
water. Contractors will be responsible for sourcing other water for general construction camp use 
by tanker trucks or by extraction from wells on-site. However, no groundwater shall be extracted 
without extraction permits and/or approvals. 
 

364. Pollution of surface and groundwater. Construction wastewater is produced from the 
maintenance and cleaning of mechanical equipment and vehicles, maintenance water for mixing 
and curing concrete, cooling water, and lost water and soil during construction which is 
discharged as pollutants. No river or other waterbody is within 500 m of the site. However, to 
avoid pollution of any local surface resources as well as groundwater and soil pollution in the 
project areas, including in the event of accidental spills, the 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; 
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(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; and  

(v) The contractors’ fuel suppliers are properly licensed, follow proper protocol for 
transferring fuel, and are in compliance with the standards for transportation, 
loading, and unloading of dangerous or harmful goods (footnote 37). 

 

365. Noise. Predicted noise levels show that if construction machinery is used singly, the 
impact distance is 35 m away from the source during the day and 281 m at night. These impacts 
meet the PRC standard of noise limits for construction sites in distance (footnote 38). A number 
of machines will often be in use simultaneously during construction, and the noise impact scope 
will be larger; however, siting regulations for the PPEs preclude developments within 500 m of 
residences. Since this separation distance will already exist at the Hengtianran sites when 
construction begins, and since the noise impacts will be transient and temporary, the main 
concern will be for occupational health (below) rather than noise impact on sensitive receptors. 
 

366. Operation of machinery generating high levels of noise and the movement of heavy 
vehicles along urban roads will be restricted to between 6:00 am and 10:00 pm in accordance with 
PRC regulations. Haulage routes will be selected to avoid villages. Operation of machinery 
generating high levels of noise during system installation will be restricted to between 6:00 a.m. 
and 10:00 p.m. in accordance with PRC regulations. 
 

367. Land use. The area of land occupation has been provided by the subproject EIA report 
and FSR, and augmented by the PPTA team’s investigations of location and surroundings 
(Chapter V). The amount of land and its land use classification is shown in Table VI.26.  
 

Table VI.26: Land Take for the Hengtianran PPE Development 

Unused Land (ha) Agricultural Land (ha) Forest and Shrubland (ha) Plantation and Orchard Land (ha) 

0 20 0 0 

EIA = environmental impace assessment, ha = hectare, PPE = project participating enterprise. 
Source: EIA for Hengtianran Subproject, 2014. 
 

368. No natural areas are to be encroached upon by the subproject. The Hengtianran PPE 
area is currently used wholly for crop cultivation and is surrounded by similar intensive 
agricultural lands with no natural habitat or biodiversity. 
 

369. Social impacts. No land acquisition or physical displacement will be required for the 
subproject. A total of approximately 300 mu of land will be leased from the village committee. A 
lease was signed with eight farming households on 1 June 2014. The legality, fairness, and 
adequacy of compensation for the land transfer have been assessed and reported on in the 
social safeguards documents and due diligence considerations of the PPTA social and 
resettlement team. The breakdown of land leased is at Table VI.27. No economic displacement 
as a result of the subproject has been identified. 
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Table VI.27: Land Taken and Affected People for the Hengtianran Subproject 

Agricultural land (ha) Urban zoned land (ha) Plantation & orchard land (ha) Affected Households 

0 0 0 8 

EIA = environmental impace assessment, ha = hectare, PPE = project participating enterprise. 
Source: EIA for Hengtianran Subproject, 2014. 
 

370. Health and safety. The Hengtianran PPE and construction contractor for the subproject 
will include an environmental health and safety management plan for the site, as required by the 
EMP. The Hengtianran PPE and its 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; (vi) all workers are provided 
with personal protection equipment; (vi) adequate supervision of safe work systems is 
implemented; and (vi) means of access to and egress from the site are without risk to health and 
safety. The contractors’ performance and activities for occupational health and safety shall be 
incorporated in their monthly progress reports. 
 

371. Physical cultural resources. There is no record at the Xuchang Administration of 
Cultural Heritage of important heritage or archaeological potential on the land that will be 
temporarily or permanently lost. No known heritage sites occur near the construction site. Should 
archaeological artefacts be discovered during any site works, government requirements for 
excavating and preserving those items will be strictly followed. Chance find procedures will be 
established for undiscovered underground cultural or historic sites that might be identified during 
project implementation. This requirement is included in the EMP. 
 

b. Operational Phase  
 

372. Wastewater and impact on surface water. Livestock and domestic wastewater will be 
mixed and treated together. Dry manure will be separated from the process wastewater. The 
liquid part will be treated in an anaerobic digester in the biogas generation facility. Wastewater 
will be drawn off as “biogas slurry” and directed to a storage tank for managed distribution as 
liquid fertilizer, and the settled residue will be sent to the organic fertilizer processing plant. Table 
VI.28 shows the quality of wastewater before and after treatment. 
 

Table VI.28: Quality of Wastewater Before and After Treatment 

Category 

Volume 

m
3
/a Parameter 

Concentration 

mg/L 

Load 

t/a 

GB5084-05 Standard
a
 

mg/L 

Before treatment     

Urine and cattle sheds 

rinse water 
28,032 

COD 2,500 70.1  

BOD5 930 26.1  

NH3-N 40 1.1  

SS 3,700 103.7  

Domestic sewage 876 

COD 350 0.3  

BOD5 200 0.2  

NH3-N 30 0.06  

SS 200 0.2  

After mixing  28,908 

COD 872 25.2  

BOD5 490 14.2  

NH3-N 22 0.63  

SS 975 28.2  

After treatment     

Treated wastewater 28,908 COD 2,435 70.4 200 
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Category 

Volume 

m
3
/a Parameter 

Concentration 

mg/L 

Load 

t/a 

GB5084-05 Standard
a
 

mg/L 

(as biogas slurry) BOD5 930 26.3 100 

NH3-N 39 1.13 n/a 

SS 3,594 103.9 100 

BOD5 = biological oxygen demand, COD = chemical oxygen demand, EIA = environmental impact 
assessment, m

3
/a = cubic meter per annum, mg/L = milligram per liter, NH3-N = ammonia–nitrogen, SS 

= suspended solid, t/a = ton per annum. 
a
 Standards for Irrigation Water Quality (GB5084-2005). 

Source: EIA for Hengtianran Subproject, 2014. 
 

373. From Table VI.28 it is clear that the treated wastewater cannot comply with the 
standards for irrigation water quality and cannot be used as irrigation water (footnote 39). It is 
planned to pipe the biogas slurry to farmland and used as liquid fertilizer. It is planned to pipe the 
biogas slurry to farmland and used 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 are considered (see Section VI.F). This will ensure that excess fertilizer 
does not contaminate groundwater in the areas of application. Additionally, the biogas slurry 
must meet the sanitary standard for the non-hazardous treatment of manure and night soil 
(footnote 40). The relevant parts of this standard are shown in Table VI.29. 
 

Table VI.29: Parameters for the Sanitary Standard for the Non-Hazardous Treatment of 
Manure and Night Soil (GB7959-87)a 

Parameter Condition 

Sealed storage period More than 30 days 

Biogas fermentation under high temperature 53 ± 2℃ for 2 days 

Parasite ova sedimentation rate > 95% 

Schistosoma and hookworm eggs No eggs detected 

E.coli < 10,000 E.coli per 100 ml 

Fly and mosquito larvae No observable live maggots, pupa, or newly emerged flies 
around the tanks. No larvae in the manure slurry. 

°C = degree Celcius, > = greater than, < = less than, ml = milliliter. 
a 

Sanitary Standards for the Non-Hazardous Treatment of Manure and Night Soil (GB7959-87). 

Source: Henan Provincial Department of Environmental Protection. 
 

374. Monitoring of bigas slurry to ensure compliance with the sanitary standard are therefore 
included in the EMP as pre-requisite to its release for land application. 
 

375. Odor and safety of air emissions. The SCREEN3 model in the EIA technical 
guidelines for atmospheric environment has been used to predict levels of H2S and NH3 (footnote 
41). This model calculated the highest ground concentrations of H2S and NH3, and the distances 
from the source at which this occurred.  Ambient levels of H2S and NH3 were superimposed on 
this to predict the level of impacts on the nearest villages to the PPE sites. The results are in 
Table VI.30. 
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Table VI.30: Predicted Results of Odor in Sensitive Points 

Environmental 

Element Location 

Distance to Center of 

Facilities 

H2S 

(mg/m
3
) 

NH3 

(mg/m
3
) Environmental Function 

Atmospheric 

Environment 

Zhaojiaowang 

Village
45

 
517 0.007273 0.19601 Hygiene Standards for the 

Design of Industrial 

Enterprises (TJ36-79)
a
 

Pohan Village 940 0.006201 0.19444 

Liutang Village 2,036 0.004107 0.19235 

East boundary 145 0.000245 0.00541 
Environmental air quality 

standards (GB3095-2012)  

Grade II
b
 

West boundary 145 0.000245 0.00541 

South boundary 345 0.000312 0.00689 

North boundary 345 0.000312 0.00689 

TJ36-79
a
 --- --- 0.01 0.2 -- 

Grade II
b
 --- --- 0.06 1.5 --- 

BOD5 = biological oxygen demand, COD = chemical oxygen demand, kg/d = kilogram per day, m
3
/d = cubic meter 

per day, mg/L = milligram per liter, NH3-N = ammonia–nitrogen, SS = suspended solid. 
a 

Hygienic Standards for the Design of Industries and Enterprises (TJ36-79). 
b 

Ambient Air Quality Standards (GB3095-2012). 
Source: EIA for Hengtianran Subproject, 2014. 

 

376. Predicted emission concentrations of H2S and NH3 at these sensitive points can meet the 
requirements of maximum allowable concentration for pollutants in air of residential areas in Table 
1 of the hygiene standards for the design of industries and enterprises (footnote 16). According to 
the prediction, the maximum concentration of NH3 in the downstream wind direction is 0.000729 
mg/m3, while H2S is 0.000331 mg/m3 at 425 m. There is no environmentally sensitive point found 
within 500 m of the subproject site.  
 

377. Exploitation of water resources. Designed water consumption of the project is 255 
m3/d. All of this volume will be drawn from groundwater sources via on-site wells. The water 
balance of the planned facility is illustrated in Figure VI.5. It shows that 39% of total water intake 
is used in the consumption and metabolism of the livestock and another 29% of the water intake 
is returned to the land after treatment as liquid fertilizer. Overall, there is a water loss through all 
processes of 36% of water intake. This is mainly due to the requirement for summer cooling 
water and the high-moisture content of cow manure. 
 

                                                
45

 Zhaojiaowang Village is the nearest sensitive point where is 517 m away from the project boundary. 
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Figure VI.5: Water Balance for Henan Hengtianran Pasture Farming Co., Ltd. (Unit: m3/d) 
 

378. The Hengtianran PPE will install water meters to measure all water entering the 
livestock production process at both sites from all sources (pipelines (township supply), wells and 
local reservoirs) and report water consumption quarterly. Details of the water use permits issued 
to the Hengtianran PPE by the WRB, the limits of allowable extraction, and the size of the local 
groundwater resource are given in Section VI.E and Table VI.65. 
 

379. Solid waste disposal. The levels of solid waste generated at the Hengtianran PPE 
subprojects and planned disposal measures are shown in Table VI.31. 
 

Table VI.31: Solid Waste Generated and Disposal Measures 

Waste  Annual Production Planned Disposal 

Cattle Manure 23,360 t/a  

To produce organic fertilizer  Solid-Liquid Separation 1,985.6 t/a 

Biogas Residue 851 t/a 

Dead pig carcass 7.2 t/a 

Sanitary landfill. Two disposal wells to be 

constructed, as per regulations (Para. 54), in 

southeast of site   

Household Waste 10.95 t/a To be collected and treated by sanitation station 

Desulfurizer residue 0.5 t/a Recycling by manufacturer 

Veterinary Waste for 

Disease Prevention 
0.6 t/a 

Stored and removed by Tianchen  

Environmental Protection Science Co., Ltd 

EIA = environmental impact assessment, mg/m
3
 = milligram per cubic meter, t/a = ton per annum. 

Source: EIA for Hengtianran Subproject, 2014. 
 

380. It is concluded that during project operation, solid waste generated in the process will be 
properly handled, with appropriate facilities on-site and arrangements for other wastes off-site. 
Documentation of these arrangements and the capacity of off-site waste handlers to accept 
waste is a requirement of the EMP. 
 

381. Groundwater pollution. To prevent waste potentially infiltrating the soil and 
contaminating groundwater, the following measures required by technical specifications of 
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livestock and poultry breeding pollution prevention will be implemented (footnote 6). These are (i) 
separation of the stormwater drainage system and the sewerage collection system, and storage 
of stormwater separately for site use; (ii) purpose-built sewage collection and distribution system 
in the project site complying with S6 level requirements of the water supply and drainage 
engineering structural design specifications; (iii) prohibition of open trenches; and (iv) drainage 
vessels with anti-seepage measures or cement pipes to convey wastewater and prevent 
overflow and infiltration (footnote 42). 
 

382. All storage facilities, pre-treatment tanks, digesters, settling tanks, drainage pipes, 
digestate storage tanks, and rain water collection tanks will be designed with high quality 
materials to meet the large-scale livestock farms biogas project design specifications (footnote 
43). The slurry tank capacity is designed for temporary storage of 10,000 m3, and able to 
accommodate farm biogas generation for 90 days. 
 

383. Operating noise.  Operational noise from both farm developments by the Hengtianran 
PPE will mainly arise from the feed processing mill and mixer, water pumps, fans at the fertilizer 
processing plant and solid–liquid separators. Predicted noise levels at the site boundaries, 
further attenuated by distance, are in Table VI.32; and meet the Class 2 of the emission standard 
for industrial enterprises’ noise at boundary (footnote 44). 
 

Table VI.32: Operational Noise Levels at Project Site Boundaries, Unit: dB(A) 

Predicting Point Boundary Noise Contribution Values (day) 
Standard Value 

Daytime Nighttime 

East boundary 24.5 

60 50 
West boundary 27.5 

South boundary  30.5 

North boundary 18.5 

dB(A) =decibel A, EIA = environmental impact assessment. 
a 

Emission Standard for Industrial Enterprises’ Noise at Boundary (GB12348-2008). 
Source: EIA for Hengtianran Subproject, 2014. 
 

5. Henan Dadi Animal Husbandry Co., Ltd.  
 

a. Construction Phase 
 

384. Air quality. Air pollution is likely to occur in this subproject during construction, 
originating from a variety of sources, including (i) dust from land leveling and earthworks; (ii) 
movements of construction machinery; (iii) materials haulage and stockpiling; and (iv) 
uncontrolled burning of waste. Ambient air quality of the sites has been monitored and is good. 
Any impacts on the air quality adjoining the site will be temporary and able to be mitigated by 
management. 
 

385. The contractor shall include all necessary measures to reduce air pollution and dust 
development that would impact the public health by performing the following: 

(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 0.7 m to ensure stability under wind and rainfall 
conditions and the facilitate covering; 

(ii) Vehicles transporting potentially dust-producing materials will have proper fitting 
sides and tail boards and covered with protective canvasses; 
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(iii) On-site movement of cement bags should not overload people or vehicles to 
minimize bag rupture and spillage; and 

(iv) Unauthorized burning of construction waste material shall be subject to penalties 
for the contractor, and withholding of payment. 

 
386. Water resources. Construction works require large amounts of water, for supply of 
drinking water for the labor forces, operation of worker camps, and technical purposes relating to 
construction activities. Estimated water use during construction is up to 50 m3/d. Contractors will 
be responsible for sourcing water for general construction camp use by tanker trucks or by 
extraction from wells on-site. However, no groundwater shall be extracted without extraction 
permits and/or approvals. Drinking water for construction workers will be provided by bottled 
water. 
 

387. Pollution of surface and groundwater. Construction wastewater is produced from the 
maintenance and cleaning of mechanical equipment and vehicles, maintenance water for mixing 
and curing concrete, cooling water, and lost water and soil during construction which is 
discharged as pollutants. The closest waterbody with a functional water quality classification to 
the Dadi development is the Nanjian River, which is 1.7 km from the subproject site and a Class 
III waterbody for water quality. To avoid pollution to this and any other local surface resources as 
well as groundwater and soil pollution in the project areas, including in the event of accidental 
spills, the contractors shall ensure that 

(i) sedimentation tanks are built and used, 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; and  

(v) the contractors’ fuel suppliers are properly licensed, follow proper protocol for 
transferring fuel, and are in compliance with with the standards for transportation, 
loading, and unloading of dangerous or harmful goods (footnote 37). 

 

388. Noise. Noise can be expected during construction due to construction machinery 
operation and transport activities. Predicted noise levels at different distances were calculated 
according to the PRC standard method and the results show that, if construction machinery is 
used singly, the impact distance is 150 m away from the source. This impact meets the PRC 
standard of noise limits for construction sites in distance (footnote 38). It will often be the case 
that a number of machines will be in use simultaneously during construction, and the noise 
impact scope will be consequently larger; however, siting regulations for the PPEs preclude 
developments within 500 m of residences, and the Dadi site is 571 m from the nearest village. 
Since this separation distance will already exist at the Dadi site when construction begins, and 
since the noise impacts will be transient and temporary, the main concern will be from 
occupational health (see below) rather than noise impact on sensitive receptors. 
 

389.  Land use. The area of land occupation by the Dadi PPE was provided by the 
subproject EIA report and FSR, and augmented by the PPTA team’s investigations of location 
and surroundings (Chapter V). Table VI.33 shows the land take and the land use category. 
 
 



101 

 

Table VI.33: Land Take for the Dadi PPE Development (ha) 

Unused Land Agricultural Land Forest and Shrubland Plantation and Orchard Land 

20 0 0 0 

EIA = environmental impace assessment, ha = hectare, PPE = project participating enterprise. 
Source: EIA for Dadi Subproject, 2014. 

 

390. No natural areas are to be encroached upon by the subproject. The construction area 
comprises abandoned hillside terraces (classified as “unused” in the local land use plan). Flora to 
be affected comprises common weed growth and low shrub regrowth. Impact will be offset by the 
planting of windbreak trees around the site, for winter insulation and summer shade. 
Construction area will be strictly minimized, and during backfill the original order of soil layers is 
followed so that topsoil is available for vegetation re-establishment. 
 

391. Social impacts. No land acquisition or physical displacement will be required. 
Approximately 300 mu of abandoned hillside terraces (classified as “unused” in the local land 
use plan) will be leased from the Ruanping village committee. The lease with the village 
committee was signed on 11 March 2014. This will not affect communities or livelihoods, since 
there is no cultivation of the rocky, shallow soil. The legality, fairness and adequacy of 
compensation for the land transfer has been assessed and reported on in the social safeguards 
documents and due diligence considerations of the PPTA social and resettlement team. The 
breakdown of land leased is in Table VI.34. No economic displacement as a result of the 
subproject has been identified. 
 

Table VI.34: Land Taken and Affected People for the Dadi Subproject 

PPE Subproject Area Unused Land (ha) 
Agricultural Land 

(ha) 

Plantation and 
Orchard Land 

(ha) 
Affected 

Households 

Dadi 20 0 0 0 

EIA = environmental impace assessment, ha = hectare, PPE = project participating enterprise. 
Source: EIA for Dadi Subproject, 2014. 
 

392. Health and safety. The Dadi PPE and construction contractor for the subproject will 
include an environmental health and safety management plan for the site, as required by the 
EMP. Furthermore, the Dadi PPE and its 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; (vi) all workers are 
provided with personal protection equipment; (vi) adequate supervision of safe work systems is 
implemented; and (vi) means of access to and egress from the site are without risk to health and 
safety. The contractors’ performance and activities for occupational health and safety shall be 
incorporated in their monthly progress reports. 
 

393. Loss of physical cultural resources. For the Dadi construction site, there is no record 
at the Shan County Administration of Cultural Heritage of important heritage or archaeological 
potential on the land that will be temporarily or permanently lost. No known heritage sites occur 
nearby the subproject construction site. Should archaeological artefacts be discovered during 
any site works, government requirements for excavating and preserving those items will be 
strictly followed. Chance find procedures will be established for undiscovered underground 
cultural or historic sites that might be identified during project implementation. This requirement 
is included in the EMP. 
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b. Operational Phase 
 

394. Wastewater and impact on surface water. At the Dadi subproject, livestock and 
domestic wastewater will be mixed and treated together. The dry manure will be separated from 
the process wastewater. The liquid part, still containing a high level of manure, will be treated in 
the biogas generation facilities. From there, the treated wastewater will be drawn off as “biogas 
slurry” and directed to a storage tank for managed distribution as liquid fertilizer. The quality of 
wastewater before and after treatment is shown in Table VI.35. 
 

Table VI.35: The Quality of Wastewater Before and After Treatment 

Category 
Volume 

(m
3
/a) Parameter 

Concentration 

(mg/L) Generation (t/a) 

GB5084-05 
Standard (mg/L) 

 

Before treatment     

Urine and 
Piggery  
Rinse water 

64,875 

COD 7,600 493.05  

BOD5 3,500 227.06 

NH3-N 315 20.44 

SS 1,500 97.31 

Domestic sewage 2,657.2 

COD 300 0.80 

BOD5 150 0.40 

NH3-N 30 0.08 

SS 200 0.53 

After mixing  67,532.2 

COD 7,313 493.85 

BOD5 3,368 227.46 

NH3-N 303 20.52 

SS 1,449 97.84 

After treatment     

Treated wastewater (as 
biogas slurry) 

67,532.2 

COD 1,097 74.08 200 

BOD5 674 45.49 100 

NH3-N 259 17.44 n/a 

SS 145 9.78 100 

BOD5 = biological oxygen demand, COD = chemical oxygen demand, EIA = environmental impact assessment, m
3
/a = 

cubic meter per annum, mg/L = milligram per liter, NH3-N = ammonia–nitrogen, SS = suspended solid, t/a = ton per 
annum. 
a
 Standards for Irrigation Water Quality (GB5084-2005). 

Source: EIA for Dadi Subproject, 2014. 
 

395. From Table VI.35 it is clear the treated wastewater cannot comply with the standards for 
irrigation water quality and cannot be used as irrigation water (footnote 39). It is planned to pipe 
the biogas slurry to farmland and used 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 are considered (see Section VI.F). This will ensure that excess fertilizer 
does not contaminate groundwater in the areas of application. Additionally, the biogas slurry 
must meet the sanitary standard for the non-hazardous treatment of manure and night soil 
(footnote 40). The relevant parts of this standard are in Table VI.36. 

 

Table VI.36: Parameters for the Sanitary Standard for the Non-Hazardous Treatment of 
Manure and Night Soil (GB7959-87) 

Parameter Condition 

Sealed storage period More than 30 days 

Biogas fermentation under high temperature 53±2
o
 for 2 days 

Parasite ova sedimentation rate >95% 

Schistosoma and hookworm eggs No eggs detected 

E.coli < 10,000 E.coli per 100ml 

Fly and mosquito larvae No observable live maggots, pupa or newly emerged flies 
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Parameter Condition 

around the tanks. No larvae in the manure slurry 

°C = degree Celcius, > = greater than, < = less than, ml = milliliter. 
a 

Sanitary Standards for the Non-Hazardous Treatment of Manure and Night Soil (GB7959-87). 

Source: Department of Environmental Protection. 
 

396. Monitoring of bigas slurry to ensure compliance with the sanitary standard are therefore 
included in the EMP as pre-requisite to its release for land application. 
 

397. Odor and safety of air emissions. The model in the EIA technical guidelines for 
atmospheric environment has been used to predict levels of H2S and NH3 (footnote 40). The 
prediction of the level of these gases in nearby villages is shown in Table VI.37.  
 

Table VI.37:  Predicted Results of Odor at Sensitive Points 

Location Direction 
Distance 

(m) 

Distance 

(m) H2S (mg/m
3
) NH3 (mg/m

3
) Standard 

Langdi 
Village

46
 

SE 571 972 0.005951 0.097419 

Environmental 
air quality 
standards 

(GB3095-2012) 
Grade II 

Guanyao 
Village 

NE 640 1,015 0.005140 0.092309 

Shangen 
Village 

N 898 1,168 0.005206 0.090978 

Nanxie Village NW 1939 2,314 0.004982 0.091776 

Houwa Village W 1772 2,032 0.005201 0.081957 

East boundary -- -- 260 0.0006224 0.006061 

West boundary -- -- 260 0.0006224 0.006061 

South 
boundary 

-- -- 270 0.0006301 0.006136 

North 
boundary 

-- -- 270 0.0006301 0.006136 

BOD5 = biological oxygen demand, COD = chemical oxygen demand, kg/d = kilogram per day, m
3
/d = cubic 

meter per day, mg/L = milligram per liter, NH3-N = ammonia–nitrogen, SS = suspended solid. 
a 

Hygienic Standards for the Design of Industries and Enterprises (TJ36-79). 
b 

Ambient Air Quality Standards (GB3095-2012). 
Source: EIA for Dadi Subproject, 2014. 

 

398. Predicted emission concentrations of H2S and NH3 at these sensitive points comply with 
the requirements of maximum allowable concentration for pollutants in air of residential areas of 
Grade II of the environmental air quality standards (footnote 13) and the hygiene standards for 
the design of industries and enterprises (footnote 16). 
 

399. Exploitation of water resources. Designed water consumption of the subproject is 
planned at 303.66 m3/d. All of this volume will be drawn from groundwater sources via on-site 
wells. The water balance of the facility is illustrated in Figure VI.6. It shows that 24% of total 
water intake is used in the consumption and metabolism of the livestock, and another 62.6% of 
the water intake is returned to the land after treatment as liquid fertilizer. Overall, there is a water 
loss through all processes of only 13% of water intake. The level of water use efficiency is high, 
at 87% of water intake, when return water from land application of treated wastewater is 
included. 
 

                                                
46

 Langdi Village is the nearest sensitive point and is 530 m from the southeast boundary of the livestock farming area. 
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400. The Dadi PPE will install water meters to measure all water entering the livestock 
production process at both sites from all sources (pipelines [township supply], wells, and local 
reservoirs) and report water consumption quarterly. Details of the water use permits issued to the 
Dadi PPE by the WRB, the limits of allowable extraction, and the size of the local groundwater 
resource are given in Section VI.E and Table VI.65. 

Figure VI.6: Water Balance for Henan Dadi Animal Husbandry Co., Ltd. 
 

401. Solid waste disposal. The levels of solid waste generated at the Dadi PPE subproject 
and planned disposal measures are shown in Table VI.38. 
 

Table VI.38: Solid Waste Generated and Disposal Measures 

Waste  Annual Production Planned Disposal 

Pig Manure 9,246 t/a (wet weight) 

To produce organic fertilizer  Solid-Liquid Separation 1,761 t/a (wet weight) 

Biogas Residue 185 t/a (wet weight) 

Dead Pig Bodies 32 t/a 
Local sanitary landfill (two disposal wells, to be 

constructed as per regulatory standards [para. 54], 
west of manure treatment area) 

Veterinary Waste for Disease 
Prevention 

0.75 t/a 
To be collected and treated in the Sanmenxia 

Tianlan Environmental Protection Co., Ltd. 

Household Waste 27.3 t/a To be collected by the county sanitation department 

Desulfurizer residue 1.8 t/a Recycling by the manufacturer 

EIA = environmental impact assessment, mg/m
3
 = milligram per cubic meter, t/a = ton per annum. 

Source: EIA for Dadi Subproject, 2014. 

Water 

7.28 

100.12 

107.4 

 

190.1 

 

1.68 

190.1 

 

1.68 

 

190.1 

 

77.62 

18.57 

 

73.81 

 

77.62 

25.33 

73.81 

9.1 

117.8 

176.76 

303.66 

Pig drinking Pig 
manure 

Consumpti
on  

Pig urine 

Rinsing  

Domestic 
consumption 

WWTP Bigoas 
slurry 

S-L seperation Storage tank 

Lose with manure 
residue 

Land application 

Organic fertilizer 

Metabolism  

 

1.82 

17.68 
6.76 
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402. It is concluded that during project operation, solid waste generated in the process will be 
properly handled, with appropriate facilities on-site and arrangements for other wastes off-site. 
Documentation of these arrangements and the capacity of off-site waste handlers to accept 
waste are a requirement of the EMP. 
 

403. Groundwater pollution. To prevent the movement of waste streams within the facility 
potentially infiltrating the soil and contaminating groundwater the following measures required by 
the technical specifications of livestock and poultry breeding pollution prevention will be 
implemented (footnote 6): (i) separation of stormwater drainage system and sewerage collection 
system and storage of stormwater separately for site use; (ii) purpose-built sewage collection 
and distribution system in the project site complying with S6 level requirements of the water 
supply and drainage engineering structural design specifications (footnote 42); (iii) prohibition of 
open trenches; and (iv) drainage vessels with anti-seepage measures or cement pipes to convey 
wastewater and prevent overflow and infiltration. 
 

404. All storage facilities, pre-treatment tanks, digesters, settling tanks, drainage pipes, 
digestate storage tanks, and rain water collection tanks will be designed with high quality 
materials to meet the large-scale livestock farm biogas project design specifications (footnote 
43). 
 

405. Operating noise. Operational noise from both farm developments by the Dadi PPE will 
mainly arise from the running of blowers, water pumps, fans, and solid-liquid separators. The 
noise levels at the site boundaries, further attenuated by distance, are listed in Table VI.39. 
 

Table VI.39: Noise Levels at Project Site Boundaries, Unit: dB(A) 

Predicting Point 
Noise Contribution Value of Boundary 

(day/night) 

Standard Value 

Daytime Nighttime 

East boundary 31 

55 45 South boundary 35 

West boundary 32 

North boundary 36 

dB(A) =decibel A, EIA = environmental impact assessment. 
a 

Emission Standard for Industrial Enterprises’ Noise at Boundary (GB12348-2008). 
Source: EIA for Dadi Subproject, 2014. 

 

406. Predicted noise levels at each of the subproject boundaries are able to meet Class 2 of 
the emission standard for industrial enterprises’ noise at boundary (footnote 44). 
 

6. Henan Afanti Food Co., Ltd.  
 

a. Construction Phase 
 

407. All construction of subprojects will take place within the plant boundary, in an area of 
14,250 m2. Therefore, within the plant, the major potential impacts during construction will be 
hazardous materials, construction wastewater, and occupational health and safety issues. 
Impacts which may occur outside the plant boundary during construction include dust, noise, 
haulage traffic, and solid waste disposal. 
 

408. Dust. During project construction, construction activities will generate dust in the project 
area. Proper mitigation measures will be taken to reduce dust emission, such as sealing of 
building material, covered transportation of materials, and flushing of vehicle wheels. Haulage 
routes will be selected to avoid village roads. 
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409. Construction wastewater. Construction wastewater is produced from the maintenance 
and cleaning of mechanical equipment and vehicles, maintenance water for mixing and curing 
concrete, cooling water, and lost water and soil during construction. Construction wastewater will 
not be discharged directly into stormwater drains, but will be directed to temporary sedimentation 
tanks before discharge or re-use on site. Oil-containing wastewater will require the installation of 
oil-water separators before recycling.  
 

410. The production of domestic sewage during construction will be 0.48 m3/d and will be 
connected to municipal sewage treatment plant. 
 

411. Noise. During project construction, the main noise impact will be from the construction 
activities in regard to piling, grout mixing, and trucks transportation. At the Afanti site, a prison 
fronts the road along the northern boundary. Operation of machinery generating high levels of 
noise and the movement of heavy vehicles along urban roads will be restricted to between 6:00 
a.m. and 10:00 p.m. in accordance with the PRC regulations. Haulage routes will be selected to 
avoid residential areas. Noise barriers will be set up around the site boundary and working during 
the nighttime will be strictly forbidden. 
 

412. Construction waste. General construction debris and other solid wastes generated 
from construction and living activities will be stored in one designated area, and collected by local 
sanitation department for further processing.  
 

413. Traffic management. The project construction traffic might cause temporary traffic 
congestion and inconvenience and safety issues to local residents. Transport and haulage routes 
will be selected to reduce disturbance to regular traffic. 
 

b. Operational Phase 
 

414. Wastewater and impact on surface water. At the site, a small amount of wastewater 
will come from thawing, cleaning, floor rinsing, and domestic sewage. The wastewater will be 
collected and discharged into the sewer for initial treatment on site and then discharged to the 
sewer connecting to the municipal WWTP in Shangqiu City. 
 

415. The quality of wastewater before and after on-site treatment is shown in Table VI.40. 
 

Table VI.40: Quality of Wastewater Before and After Treatment 
 

Parameter 
Discharge 

Volume (t/d) 
SS 

(mg/L) 

COD 

(mg/L) 

BOD 

(mg/L) 

NH3-N 

(mg/L) 

Oil 

(mg/L) 

Before treatment 

Unfrozen and cleaning 2 300 700 180 20 40 

Hot water Cooking 15 520 800 260 20 30 

Steam cooking 5 50 100 30 5 2 

Equipment cleaning 10 170 900 300 20 30 

Floor rinsing 4 200 100 40 5 2 

Disinfection  1 - 400 110 - - 

Domestic wastewater 3.2 200 300 150 30 - 

After mixed 40.2 293 613 203 16.9 21.1 

After treatment 

Removal percentage (%)*  77 78 86.4 40 70 

Treated quality  68 134 27.5 10.1 6.33 

Standard Grade II  150 150 30 25 15 

BOD5 = biological oxygen demand, COD = chemical oxygen demand, EIA = environmental impact assessment, 
m

3
/a = cubic meter per annum, mg/L = milligram per liter, NH3-N = ammonia–nitrogen, SS = suspended solid, 

t/d = ton per day. 
a
 Standards for Irrigation Water Quality (GB5084-2005). 

Source: EIA for Afanti Subproject, 2014. 
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416. From Table VI.40, the treated wastewater can comply with Class 2 of the discharge 
standard of influent for municipal WWTP; and it will be permissible to discharge to the municipal 
sewage treatment plant (footnote 27). 
 

417. Odor and safety of air emissions. The main gaseous emissions arise from following 
procedures: 

(i) Curing and drying of meat products. Low level emissions produced during the 
curing and drying procedure will be emitted into the air. Ventilation systems in the 
design will disperse these emissions effectively. 

(ii) Odors from the small wastewater plant and sludge collection will be confined in 
underground tanks equipped with high ventilation shaft (15 m) to disperse 
emissions.  

 

418. Water use. Designed water consumption of the project is 62.4 m3/d. This small volume 
will be drawn from groundwater sources via an on-site well. The Afanti PPE will install water 
meters to measure all water entering the livestock production process at both sites from all 
sources (pipelines [township supply], wells, and local reservoirs) and report water consumption 
quarterly. Details of the water use permits issued to the Afanti PPE by the WRB, the limits of 
allowable extraction, and the size of the local groundwater resource are given in Section VI.E 
and Table VI.65. 
 

419. Solid waste. The levels of solid waste generated at the Afanti subproject and planned 
disposal measures are shown in Table VI.41. The solid waste stream of the subproject is very 
small, and is within the capacity of municipal sanitation units to handle. 
 

Table VI.41: Solid Waste Generated and Disposal Measures 

Waste  
Annual 

Production 
Planned Disposal 

Raw materials packaging 12.00 t/a  Collection by sanitation department for recycling 

Household Waste 6.00 t/a Collection by sanitation department 

Sludge from on-site wastewater 
treatment 2.80 t/a Disposal in landfill 

Waste oil 0.17 t/a Collection and treatment by recycling department 

t/a = ton per annum. 

 
420. Operating noise.  Operational noise from the Afanti subproject will mainly arise from 
refrigeration units. The predicted noise levels at the site boundaries, further attenuated by 
distance, are in Table VI.42. It is low and easily complies with the Grade II standard for industrial 
and commercial areas. 
 

Table VI.42: Noise Levels at Project Site Boundaries, Unit: dB(A) 

Predicting Point Boundary Noise Contribution Value 
Standard Value

a
 

Daytime Nighttime 

East boundary 31 

55 45 
West boundary 35 

South boundary  32 

North boundary 36 

dB(A) =decibel A. 
a 

Emission Standard for Industrial Enterprises’ Noise at Boundary (GB12348-2008). 
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7. Henan Sangao Agriculture and Animal Husbandry Co., Ltd. 
 

a. Construction Phase 
 

421. Air quality. Air pollution is likely to occur in this subproject during construction, 
originating from a variety of sources, including (i) movements of construction machinery; (ii) dust 
emissions due to earthworks, construction activities, and materials haulage and stockpiling; and 
(iii) uncontrolled burning of waste. Ambient air quality of the site has been monitored and is good. 
Any impacts on the air quality adjoining the site will be temporary and able to be mitigated by 
management. 
 
422. The contractor shall include all necessary measures to reduce air pollution and dust 
development that would impact the public health by performing the following: 

(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 0.7 m to ensure stability under wind and rainfall 
conditions and the facilitate covering; 

(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; and 

(iv) Unauthorized burning of construction waste material shall be subject to penalties 
for the contractor, and withholding of payment. 

 

423. Water resources. Drinking water for construction workers will be provided by bottled 
water. Contractors will be responsible for sourcing other water for general construction camp use 
by tanker trucks or by extraction from wells on-site. No groundwater shall be extracted without 
extraction permits and/or approvals. 
 

424. Pollution of surface and groundwater. Construction wastewater is produced from the 
maintenance and cleaning of mechanical equipment and vehicles, maintenance water for mixing 
and curing concrete, cooling water, and lost water and soil during construction which is 
discharged as pollutants. The Sangao chicken farm development boundary is 4.5 km from the 
Suokou Reservoir with Grade III classification; and the feed processing component is 3.5 km 
from The Shi River, also with a Grade III classification. No river or other waterbody is within 500 
m of the site. To avoid pollution of any local surface resources as well as groundwater and soil 
pollution in the project areas, including in the event of accidental spills, the 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; and 
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 clean-up kits; and  

(v) the contractors’ fuel suppliers are properly licensed, follow proper protocol for 
transferring fuel, and are in compliance with the standards for transportation, 
loading, and unloading dangerous or harmful goods (footnote 37). 
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425. Noise. Siting regulations for the chicken farm preclude developments within 500 m of 
residences. Since this separation distance will already exist at the Sangao site when construction 
begins, and since the noise impacts will be transient and temporary, the main concern will be 
from occupational health (see below) rather than noise impact on sensitive receptors. At the feed 
processing site, operation of machinery generating high grades of noise and the movement of 
heavy vehicles along urban roads will be restricted to between 6:00 a.m. and 10:00 p.m. in 
accordance with the PRC regulations. Haulage routes will be selected to avoid villages. 
 

426. Land use. The area of land occupation for the subproject has been provided by the 
subproject EIA report and FSR and augmented by the PPTA team investigations of location and 
surroundings in Chapter V (Table VI.43). 
 

Table VI.43: Land Take (ha) for the Sangao PPE Development 

Subproject Area Unused Land Agricultural Land Forest and Shrubland Plantation and Orchard Land 

Chicken farm 17.76 0.00 0 0 

Feed processing 0.00 5.15 0 0 

EIA = environmental impace assessment, ha = hectare, PPE = project participating enterprise. 
Source: EIA for Sangao Subproject, 2014. 
 

427. No natural areas are to be encroached upon by the subproject. No rare and endangered 
species have been identified in the subprojects’ area of influence.   
 

428. Social issues. No land acquisition will be required for the subproject. Three households 
are required to vacate their residences due to restrictions to living within 500 m of the PPE’s 
planned subproject. Their compensation and other requirements are described in the project 
resettlement plan (RP). The households will move to their children’s housing in Zushimiao town, 
3 km from their current settlement; and paid cash compensation by the Sangao PPE for their 
existing residences. They will not loose the right to their residential land. A total of approximately 
344 mu of land has been leased (266.5 mu for the chicken farm, and 77.27 mu for the feed 
processing plant). The leases were signed with 34 households on 6 April 2014. The legality, 
fairness, and adequacy of compensation for the occupation of agricultural lands has been 
assessed and reported on in the social safeguards documents and due diligence considerations 
of the PPTA social and resettlement team. The breakdown of land is in Table VI.44. No economic 
displacement as a result of the subproject has been identified. 
 

Table VI.44: Land Taken and Affected People for the Sangao Subproject 

PPE Subproject 
Area 

Agricultural Land 
(ha) 

Unused Land 
(ha) 

Plantation and Orchard 
Land (ha) 

Affected 
Households 

Chicken farm 0.00 17.82 0 34 

Feed processing 5.15
a
 0.00 0 0 (State Farm) 

EIA = environmental impace assessment, ha = hectare, PPE = project participating enterprise. 
a
 Belongs to industrial purpose land. 

Source: EIA for Sangao Subproject, 2014.   
 

429. Health and safety. The Sangao PPE and construction contractor will include an 
environmental health and safety management plan for the site as required by the EMP. This will 
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, (vi) all workers are provided with personal protection equipment, (vi) adequate 
supervision of safe work systems is implemented, and (vi) means of access to and egress from 
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the site are without risk to health and safety. The contractors’ performance and activities for 
occupational health and safety shall be incorporated in their monthly progress reports. 
 
430. Physical cultural resources. There is no record at the Gushi Administration of Cultural 
Heritage of important heritage or archaeological potential on the land that will be temporarily or 
permanently lost. No known heritage sites occur near the construction site. Should 
archaeological artefacts be discovered during site works, government requirements for 
excavating and preserving those items will be followed. Chance find procedures will be 
established for undiscovered underground cultural or historic sites that might be identified during 
project implementation. This requirement is included in the EMP. 
 

b. Operational Phase  
 

431. Wastewater and impact on surface water. All henhouse flushing and domestic 
wastewater will be mixed and treated together. Dry manure will be separated from the process 
wastewater. The liquid part will be diverted into the wastewater treatment station. An 
underground sewage sedimentation tank with volume of 50 m3 will be constructed in the project 
site to treat the sewage, henhouse flushing wastewater, and leachate from organic fertilizer 
production. Table VI.45 shows the quality of wastewater stream before treatment. 
 

Table VI.45: The Quality of Wastewater before Treatment 

Wastewater Source Item COD BOD5 SS NH3-N 

Wastewater 
production 

Farming area (182.10 
m

3
/a) 

Water quality (mg/L) 3,000 1,200 1,200 120 

Discharge quantity (t/a) 0.546 0.218 0.218 0.069 

Organic fertilizer 
processing (272.16 
m

3
/a) 

Water quality (mg/L) 5000 2,400 1500 500 

Discharge quantity (t/a) 1.34 0.64 0.41 0.13 

Domestic use 
(1,635.20 m

3
/a) 

Water quality (mg/L) 350 20 200 30 

Discharge quantity (t/a) 0.572 0.033 0.327 0.049 

Total (2,089.46 m
3
/a) 

Water quality (mg/L) 1,176.5 426.4 457.1 118.7 

Discharge quantity (t/a) 2.458 0.571 0.955 0.248 

BOD5 = biological oxygen demand, COD = chemical oxygen demand, EIA = environmental impact assessment, m
3
/a = 

cubic meter per annum, mg/L = milligram per liter, NH3-N = ammonia–nitrogen, SS = suspended solid, t/a = ton per 
annum. 
a
 Standards for Irrigation Water Quality (GB5084-2005). 

Source: EIA for Sangao Subproject, 2014. 
 

432. After treatment, the liquid part will be diverted into storage tank (sized for storing 3 
month’s treated wastewater). The Sangao PPE has contracted 940 mu of local farmland to 
receive the treated wastewater disposal as liquid fertilizer. The Sangao PPE will purchase a 
vehicle to transport the liquid to the farmland. Specifications for application of the liquid fertilizer 
to land are being calculated by the EIA institute and the Sangao PPE to ensure that excess 
fertilizer does not contaminate groundwater in the areas of application (Section VI.F). The liquid 
fertilizer will also meet the PRC’s sanitary standards for the non-hazardous treatment of manure 
and night soil (footnote 40, the relevant parts of this standard are in Table VI.46). Results are 
expected by August 2014 and management based on the findings is an EMP requirement. 
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Table VI.46: Parameters for the Sanitary Standard for the Non-Hazardous Treatment of 
Manure and Night Soil (GB7959-87) 

Parameter Condition 

Sealed storage period More than 30 days 

Biogas fermentation under high temperature 53±2
o
C for 2 days 

Parasite ova sedimentation rate > 95% 

Schistosoma and hookworm eggs No eggs detected 

E.coli < 10,000 E.coli per 100ml 

Fly and mosquito larvae No observable live maggots, pupa, or newly emerged flies 
around the tanks. No larvae in the manure slurry. 

°C = degree Celcius, > = greater than, < = less than, ml = milliliter. 
a 

Sanitary Standards for the Non-Hazardous Treatment of Manure and Night Soil (GB7959-87). 

Source: Department of Environmental Protection. 
 

433. Wastewater at the Sangao feed processing plant from all sources is estimated to total 
3,456 tons/year. This will be directed to an on-site treatment plant, where it will be treated to a 
quality which permits its discharge to the municipal sewerage system.  
 

434. Odor and safety of air emissions. The SCREEN3 model in the EIA technical 
guidelines for atmospheric environment has been used to predict levels of H2S (hydrogen 
sulphide) and NH3 (ammonia) from the chicken farm (footnote 41). This model calculated the 
highest ground concentrations of H2S and NH3, and the distances from the source at which this 
occurred. Ambient levels of H2S and NH3 were superimposed on this to predict impact levels on 
the nearest villages (Table VI.47). 
 

Table VI.47:  Predicted Results of Odor in Sensitive Receivers 

Location Direction Distance (km) 
Distance to Center of 

Facilities (m) H2S (mg/m
3
) NH3 (mg/m

3
) 

Tongwei Village NNW 1.1 -- 0.0001186 0.002155 

Youfang Village W 0.51 -- 0.0003541 0.009065 

Chayuan Village WSS 1.3 -- 0.0000932 0.001694 

Pengfan Village ES 1.55 -- 0.0007121 0.001294 

Shanzuizi Village EEN 0.75 -- 0.0004115 0.003739 

Wanghang Village ESS 1.3 -- 0.0000932 0.001694 

TJ36-79    0.01 0.2 

Predicted results of odor in the project boundaries (contribution value) 

East boundary -- -- 246 0.0006569 0.01195 

West boundary -- -- 122 0.0007085 0.0128 

South boundary -- -- 193 0.0007107 0.0130 

North boundary -- -- 52 0.000997 0.00906 

GB14554-93    0.6 1.5 

H2S = hydrogen sulfide, km = kilometer, m = meter, mg/m
3
 = milligram per cubic meter, NH3 = ammonia gas. 

a 
Hygienic Standards for the Design of Industries and Enterprises (TJ36-79). 

b 
Emission Standards for Odor Pollutants (GB14554-93). 

Source: EIA for Sangao Subproject, 2014. 
 

435. Predicted emission concentrations of H2S and NH3 at these sensitive points can meet the 
requirements of maximum allowable concentration for pollutants in air of residential areas in Table 
1 of the hygiene standards for the design of industries and enterprises (footnote 16). After the 
project operation, the prediction emission concentrations of H2S and NH3 at project site 
boundries can meet the requirement of the emission standards for odor pollutants (footnote 15). 
 
436. A boiler with capacity of 2 tons/hour will be installed in the plant. The annual natural gas 
consumption will reach to 180,000 m3. Indicators of emissions are in Table VI.48. The flue gas 
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will be emitted through a 15 m stack after meeting the standards of time duration 2 of the 
emission standard of air pollutants for coal-burning, oil-burning, gas-fired boiler.47 

 

Table VI.48:  Pollutants from the Boiler Room 

Natural Gas 
Consumption 

(m
3
/a) Pollutant 

Pollution Discharge 
Efficient (kg/1,000 m

3
 

natural gas) 

Discharge 
Concentration 

(mg/m
3
) 

Discharge 
Thresholds 

(mg/m
3
) 

Discharge 
Quantity (t/a) 

180,000 

Flue gas 
emission 

12.31（Nm
3
/m

3
） - 

 
2,216,000 m

3
/a 

SO2 5.71×10
-3

 0.46 50 0.0103 

NO2 1.76 142.97 200 0.3170 

EIA = environmental impact assessment; kg = kilogram, m
3
 = cubic meter, m

3
/a = cubic meter per annum, mg/m

3
 = 

milligram per cubic meter, NO2 = nitrogen dioxide (or nitrous acid); SO2 = sulfur dioxide; t/a = ton per annum.  
Source: EIA for Sangao Subproject, 2014. 
 

437. Exploitation of water resources. Designed water consumption of the subproject is 
71.805 m3/d in summer, and 37.805 m3/d in other seasons. All water will be sourced from Suokou 
Reservoir, located 4.5 km southwest of the project site with an area of 300,000 m2 and volume of 
5 million m3, sourced from spring. The PPE water balance is in Figures VI.7 and VI.8. 
 

  
Figure VI.7: Water Balance for the Henan Sangao Agriculture and Animal Husbandry Co., 

Ltd. (Summer Season), Unit: m3/d 
 

                                                
47

 Emission Standard of Air Pollutants for Coal-Burning, Oil-Burning, Gas-Fired Boiler (GB13271-2014). 
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Figure VI.8: Water Balance for the Henan Sangao Agricullture and Animal Husbandry Co., 
Ltd. (Autumn, Winter, and Spring), Unit: m3/d 

 
438. The Sangao PPE will install water meters to measure all water entering the livestock 
production process at the site from all sources (pipelines [township supply], wells, and local 
reservoirs) and report water consumption quarterly. Details of the water use permits issued to the 
Sangao PPE by the WRB, and the limits of allowable extraction are given in Section VI.E and 
Table VI.65. 
 

439. The feed processing plant will source all its process water from an on-site well. The 
process water balance is at Figure VI.9. 

 
 

Figure VI.9: Water Balance for the Henan Sangao Agriculture and Animal Husbandry 
Co., Ltd. (Unit: m3/d) 

 

440. Solid waste disposal. The levels of solid waste generated at the Sangao chicken farm 
subproject and planned disposal measures are shown in Table VI.49. 
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Table VI.49: Solid Waste Generated and Disposal Measures (Chicken Farm) 

Item Production (t/a) Planned Disposal 

Manure  8,334.14 To processing as organic fertilizer 

Chicken carcass 3.10 
Sanitary landfill. two on-site wells to be constructed (2.5x4 m) 

as per regulations (para. 54) 

Sludge  1.20 To processing as organic fertilizer 

Inferior-quality eggs 56.40 Pick out and sell to the market 

Veterinary waste from disease 
prevention 

3.10 
Stored on-site temporarily and to be treated by the Xinyang 
Zhonghuan Environmental management Co., Ltd. regularly 

Household waste 
25.55 

Diverted into waste transfer station 

EIA = environmental impact assessment, mg/m
3
 = milligram per cubic meter, t/a = ton per annum. 

Source: EIA for Sangao Subproject, 2014. 
 

441. The levels of solid waste generated at the Sangao feed processing subproject and 
planned disposal measures are shown in Table VI.50. 
 

Table VI.50: Solid Waste Generated and Disposal Measures (Feed Plant) 

Waste  Annual Production Planned Disposal 

Iron waste 0.20 t/a  Collect for selling 

Feed dust 3,928.3 t/a Recycle and reuse as raw material 

Pack waste 5 t/a Collect for selling 

Household Waste 27 t/a To be collected by the Gushi County sanitation department 

EIA = environmental impact assessment, t/a = ton per annum. 
Source: EIA for Sangao Subproject, 2014. 

 

442. It is concluded that during project operation, solid waste generated in the process will be 
properly handled, with appropriate facilities on-site, and arrangements for other wastes off-site. 
Documentation of these arrangements and the capacity of off-site waste handlers to accept 
waste will be a requirement of the EMP. 
 
443. Groundwater pollution. To prevent the movement of waste streams within the facilities 
potentially infiltrating the soil and contaminating groundwater the following measures required by 
the technical specificatons of livestock and poultry breeding pollution prevention will be 
implemented (footnote 6). These are (i) separation of the stormwater drainage system and the 
sewerage collection system, and storage of stormwater separately for site use; (ii) purpose-built 
sewage collection and distribution system in the project site complying with S6 level 
requirements of the water supply and drainage engineering structural design specifications 
(footnote 42); (iii) prohibition of open trenches; and (iv) drainage vessels with anti-seepage 
measures or cement pipes to convey wastewater and prevent overflow and infiltration. 
 

444. All storage facilities, pre-treatment tanks, digesters, settling tanks, drainage pipes, 
digestate storage tanks, and rain water collection tanks will be designed with high-quality 
materials to meet the large-scale livestock farms biogas project design specifications (footnote 
43). The slurry tank capacity is designed for temporary storage of 3,000 m3, and able to 
accommodate farm biogas generation for approximately 80 days. 
 

445. Operating noise. Operational noise from the chicken farm will mainly arise from the 
water pumps, fans at the fertilizer processing plant and solid–liquid separators. At the feed plant, 
noise will be generated by pulverizers, screening machines, blenders, and fans. The predicted 
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noise levels at the site boundaries of both sites, further attenuated by distance, are able to meet 
Class II of the emission standard for industrial enterprises’ noise at boundary (footnote 44). 
 

8. Henan Fenghua Breeding Share Co., Ltd. 
 

a. Construction Phase  
 

446. All construction of subprojects will take place within the plant boundary, in an area of 
15,180 m2. Therefore, within the plant, the major potential impacts during construction will be 
hazardous materials, construction wastewater, and occupational health and safety issues. 
Impacts which may occur outside the plant boundary during construction include dust, noise, 
haulage traffic, and solid waste disposal. 
 

447. Dust. During project construction, construction activities would generate certain dust 
pollution in the project area. Proper mitigation measures will be taken to reduce dust emission, 
such as sealing of building material, covered transportation of materials, and flushing of vehicle 
wheels. Haulage routes will be selected to avoid village roads. 
 

448. Construction wastewater. Construction wastewater is produced from the maintenance 
and cleaning of mechanical equipment and vehicles, maintenance water for mixing and curing 
concrete, cooling water, and lost water and soil during construction. Construction wastewater will 
not be discharged directly into stormwater drains, but will be directed to temporary sedimentation 
tanks before discharge or re-use on site. Oil-containing wastewater will require the installation of 
oil–water separators before recycling.  
 

449. Noise. During project construction, the main noise impact will be from the construction 
activities in regard to piling, grout mixing, and trucks transportation. Operation of machinery 
generating high levels of noise and the movement of heavy vehicles along urban roads will be 
restricted to between 6:00 a.m. and 10:00 p.m. in accordance with the PRC regulations. Haulage 
routes will be selected to avoid residential areas. Noise barriers will be set up around the site 
boundary and working during the nighttime will be strictly forbidden. 
 
450. Construction waste. General construction debris and other solid wastes generated 
from construction and living activities will be stored in one designated area, and collected by local 
sanitation department for further processing.  
 

451. Traffic management. The project construction traffic might cause temporary traffic 
congestion and inconvenience and safety issues to local residents. Transport and haulage routes 
will be selected to reduce disturbance to regular traffic. 
 

b. Operational Phase 
 

452. Wastewater and impact on surface water. At the site, the predicted wastewater 
volume of 1,028.8 m3/d will be discharged directly into the Zhengyang County municipal WWTP. 
The wastewater quality is predicted to be the following: COD, 212.44 mg/L; BOD, 578.49 mg/L; 
NH3-N, 23.38 mg/L; SS, 61.55 mg/L; and organic oils, 36.00 mg/L. These levels comply with 
Grade II of the discharge standard of pollutants for municipal WWTP, and therefore meet the 
inflow water quality requirement of the Zhengyang County municipal WWTP (footnote 27). After 
further treatment at the municipal WWTP, the treated wastewater can meet Grade I B of the 
discharge standard of pollutants for municipal WWTP, and can be discharged into the Honghe 
River (footnote 27). 
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453. Water use. Designed total water consumption for this subproject is 1,340 m3/d, of which 
1,167 m3/d is for production use; and 120 m3/d is for domestic use. All of this volume will be 
provided by the Zhengyang Water Works, which provides water for the district and industrial 
zone. The water balance of the planned facility is illustrated in Figure VI.10 below. 
  

 
 

Figure VI.10: Water Balance for Henan Fenghua Breeding Share Co., Ltd. (Unit: m3/d) 
 

454. The facility is a large user of water, with 77% of intake water being captured and treated 
as wastewater and returned to the local hydrology via the municipal wastewater treatment plant 
which provides water for irrigation.  
 

455. Solid waste. The levels of solid waste generated at the Fenghua subproject and 
planned disposal measures are shown in Table VI.51. 
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Table VI.51: Solid Waste Generated and Disposal Measures 

Source Waste Component 
Annual 

Production (t/a) Disposal 

Slaughtering 
and 
by-product 
processing 

Manure Manure 1,000.00 Produce organic fertilizer 

Pig hair Pig hair 250.00 Sale to local brush maker  

Leftovers 
Bones, dogmeat, 
manure 

1,000.00 

Sale to feed manufacturer 

Content of stomach 
and intestines  

Produce organic fertilizer 

Waste package 
material 

Production waste 20.00 Sale for recycle 

 Hazard solid waste 
Disqualification 
carcass, inedible 
viscera and meat  

8.00 Incineration on site 

Wastewater 
treatment 
station 

Residue, sludge Residue, sludge 22.00 
Produce organic fertilizer after 
sterilization 

Domestic 
waste 

Domestic waste Domestic waste 45.00 
Disposal by the sanitary 
department 

Incineration  Incineration residue  0.24 

To be treated by the Henan 
Tianchen Environmental 
Protection Science Co., Ltd. 
regularly 

EIA = environmental impact assessment, t/a = ton per annum. 
Source: Fenghua EIA report, 2014. 

 

456. It is concluded that during project operation, solid waste generated in the process will be 
properly handled, with appropriate facilities on-site and arrangements for other wastes off-site. 
Documentation of these arrangements, identification of agencies, and the capacity of off-site 
waste handlers to accept waste is a requirement of the EMP. 
 

457. Operating noise.  Operational noise from the Fenghua subproject will mainly arise 
from the preparation room, elevator, de-hairing machine, polisher, saws, fans, condensers and 
pumps. The predicted noise levels at the site boundaries, further attenuated by distance, indicate 
that during project operation, noise generated can satisfy Grade II of the emission standard for 
industrial enterprises’ noise at boundary (footnote 44). 
 

9. Luoyang Donghan Poultry Co., Ltd. 
 

a. Construction Phase  
 

458. The following construction phase impacts and mitigation measures apply to all 
subproject sites of the Donghan PPE. 
 

459. Air quality. Air pollution is likely to occur in this subproject during the construction phase, 
originating from a variety of sources, including (i) movements of construction machinery; (ii) dust 
emissions due to earthworks, construction activities, and materials haulage and stockpiling; and 
(iii) uncontrolled burning of waste. Ambient air quality of the site has been monitored and is good. 
Any impacts on the air quality adjoining the site will be temporary and able to be mitigated by 
management. 
 
460. The contractor shall include all necessary measures to reduce air pollution and dust 
development that would impact the public health by performing the following: 
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(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 0.7 m to ensure stability under wind and rainfall 
conditions and the facilitate covering; 

(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; and 

(iv) Unauthorized burning of construction waste material shall be subject to penalties 
for the contractor, and withholding of payment. 

 

461. Water resources. Drinking water for construction workers will be provided by bottled 
water. Contractors will be responsible for sourcing other water for general construction camp use 
by tanker trucks or by extraction from wells on-site. No groundwater shall be extracted without 
extraction permits and/or approvals. 
 

462. Pollution of surface and groundwater. Construction wastewater is produced from the 
maintenance and cleaning of mechanical equipment and vehicles, maintenance water for mixing 
and curing concrete, cooling water, and lost water and soil during the construction period which is 
discharged as pollutants. The nearest functionally classified waterbody (under GB3838-2002) to 
the Donghan sites is the Luo River (Farms A, E, and F) with Grade III classification (footnote 7). 
For farms B and D, the closest is the Shandijian River (an unclassified tributary of the Luo River). 
To avoid pollution of any local surface resources as well as groundwater and soil pollution in the 
project areas, including in the event of accidental spills, the 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; and 
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 clean-up kits; and  

(v) the contractors’ fuel suppliers are properly licensed, follow proper protocol for 
transferring fuel, and are in compliance with the standards for transportation, 
loading, and unloading of dangerous or harmful goods (footnote 37). 

 

463. Noise. Siting regulations for the duck farms preclude developments within 500 m of 
residences. Since this separation distance will already exist at the Donghan site when 
construction begins, and since the noise impacts will be transient and temporary, the main 
concern will be from occupational health (see below) rather than noise impact on sensitive 
receptors.  
 

464. Land use. The area of land occupation for the subproject has been provided by the 
subproject EIA report and FSR, and augmented by the PPTA team’s investigations of location 
and surroundings in Chapter V (Table VI.52). 
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Table VI.52: Land Take for the Donghan PPE Development (ha) 

Farm Unused Land Agricultural Land Forest and Shrubland Plantation and Orchard Land 

Farm A 0 6.7 0 0 

Farm B 0 0 0 4 

Farm C 4 0 0 0 

Farm D 0 0 0 10.7 

Plant E 

Industrial park land – acquired by PPE. Plant F 

Plant G 

EIA = environmental impace assessment, ha = hectare, PPE = project participating enterprise. 
Source: EIA tables, 2014. 
 

465. No natural areas are to be encroached upon by the subproject. No rare and endangered 
species have been identified in the subprojects’ area of influence. The Donghan PPE areas are 
currently used for crop cultivation and poplar plantation.  
 

466. Social impact. No land acquisition or physical displacement will be required for the 
subproject. A total of approximately 480 mu of land has been leased. The leases were signed 
with the village committees on 12 March 2014 and endorsed by the five households involved. 
The legality, fairness, and adequacy of compensation for the occupation of agricultural lands has 
been assessed and reported on in the social safeguards documents and due diligence 
considerations of the PPTA social and resettlement team. The breakdown of land is in Table 
VI.53. No economic displacement as a result of the subproject has been identified. 
 

Table VI.53: Land Taken (ha) and Affected People for the Donghan Subproject 

Farm Agricultural Land Unused Land Plantation and Orchard Land Affected Households 

A 6.7 0 0 5 

B 0 0 4 Village committee 

C 0 4 0 Collective unused construction land 

D 0 0 10.7 Village committee 

EIA = environmental impace assessment, ha = hectare. 
Source: EIA for Donghan Subproject, 2014. 
 

467. Health and safety. The Donghan PPE and construction contractors for the subproject will 
include an environmental health and safety management plan for the site, as required by the 
EMP. The Donghan PPE and its construction contractors 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, (vi) all workers are provided 
with personal protection equipment, (vi) adequate supervision of safe work systems is 
implemented, and (vi) means of access to and egress from the site are without risk to health and 
safety. The contractors’ performance and activities for occupational health and safety shall be 
incorporated in their monthly progress reports. 
 

468. Physical cultural resources. For the Donghan construction site, there is no record at the 
Luoning County Administration of Cultural Heritage of important heritage or archaeological 
potential on the land that will be temporarily or permanently lost. No known heritage sites occur 
nearby the subproject construction sites. Should archaeological artefacts be discovered during 
site works, government requirements for excavating and preserving those items will be strictly 
followed. Chance find procedures will be established for undiscovered underground cultural or 
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historic sites that might be identified during project implementation. This requirement is included 
in the EMP. 

b. Operational Phase  
 

469. Operational impacts from air emissions, wastewater, solid waste and noise have been 
considered in the six domestic EIA tables and single EIA register table. These have been collated 
for each site, along with relevant standards and mitigation measures, in Tables VI.54 to VI.59. 
 

Table VI.54: Predicted Pollutant Generation and Mitigation (Farm A: Dongmotou) 

 Source Pollutants Mitigation Measures Expected Outcome 

Air emissions 

Duck sheds NH3 (the max. 
production is 28.207 
t/a);  
 
H2S (the max 
production is 1.139 
t/a);  

Manure dry collection; proper ventilation; 
daily collection of duck manure in the 
yard; and cover for sedimentation tank. 
Site landscaping will help attenuate odor 
and noise. 

Emission standards 
for odor pollutants 
(GB14554-93), 
Grade II 

Yards  

Settlement tank 

Manure storage 
area 

Wastewater  

Wastewater 
production 
(3,601.455 t/a) 

COD (9.868 t/a) 
NH3-N (0.252 t/a) 
 

Wastewater is directed into septic tank 
(720 m

3
) for minimum 30 days storage, 

before release as liquid fertilizer. 

On site use as liquid 
fertilizer for site 
landscaping.  

Solid waste 

Duck breeding area 

Duck manure 
(3,657.6 t/a) 

Duck manure in the sheds should be 
collected and sold to farmers. Duck 
manure in the yard can be collected and 
delivered to manure storage area 
temporarily 

Re-use and recycling 

Medical waste (0.1 
t/a) 

Store in the collection box in temporarily, 
and deliver to disposal central for 
treatment 

Dead ducks 0.05 t/a 
Disposal in sanitary landfill: 2 on-site 
wells (2.5 m×4 m) to be constructed, as 
per regulations (para. 54) 

Sanitary disposal 
achieved 

Staff living 
Domestic garbage 
(19.71 t/a) 

Stored in the garbage tank temporarily, 
and delivered to sanitation station for 
treatment regularly 

Delivered to 
municipal sanitation 
depot. 

Noise 
The main noise source comes from duck population and transportation. After mitigation, it will meet Class 2 
of the environmental quality of noise standard (GB12348-2008), which will not cause adverse impact to 
nearby receivers. 

COD = chemical oxygen demand, EIA = environmental impact assessment; H2S = hydrogen sulfide (or hydrosulfuric 
acid); m = meter, m

3
 = cubic meter, NH3 = ammonia; NH3-N = ammonia–nitrogen, t/a = ton per annum.  

Source: EIA for Donghan Subproject, 2014. 
 

Table VI.55: Predicted Pollutant Generation and Mitigation (Farm B: Liangquangou) 

 Source Pollutants 
Concentration and Quantity 

before Treatment 
Mitigation and Outcome 

Air 
emissions 

Duck sheds, yards, 
settlement tank, and 
manure storage area 
 

NH3 4.51 kg/h, 39.508 t/a 

Manure dry collection; 
proper ventilation; daily 
collection of duck manure in 
the yard; and cover for 
sedimentation tank. 
Site landscaping will help 
attenuate odor and noise. 
 
Emission standards for odor 
pollutants (GB14554-93), 
Grade II 

H2S 0.18 kg/h, 1.577 t/a 
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 Source Pollutants 
Concentration and Quantity 

before Treatment 
Mitigation and Outcome 

Wastewater  
Wastewater 
3,387.558 t/a 

COD 2,740 mg/L, 16.59t/a 
Wastewater is directed into 
septic tank (840 m

3
) for 

minimum 30 days storage, 
before on site use as liquid 
fertilizer for site 
landscaping. 

NH3-N 70 mg/L, 0.424 t/a 

Solid waste 

Duck breeding area 

Duck manure 5,120.4 t/a 

Re-use and recycling 
Septic tank 

sludge 
small amount 

 
Medical 
waster 

0.14 t/a  

Dead ducks 0.07 t/a 

Disposal in sanitary landfill: 2 
on-site wells (2.5 m×4 m) to be 
constructed, as per regulations 
(Para. 54) 

Sanitary disposal achieved 

Domestic 
Household 

garbage 
38.69 t/a 

Delivered to municipal 
sanitation depot. 

Noise 
The main noise source comes from duck population and transportation. After mitigation, it will meet Class 2 
of the environmental quality of noise standard (GB12348-2008), which will not cause adverse impact to 
nearby 

COD = chemical oxygen demand, EIA = environmental impact assessment; H2S = hydrogen sulfide (or hydrosulfuric 
acid); kg/h = kilogram per hour, m = meter, m

3
 = cubic meter, mg/L = milligram per liter, NH3 = ammonia; NH3-N = 

ammonia–nitrogen, t/a = ton per annum. 
Source: EIA for Donghan Subproject, 2014. 

 

Table VI.56: Predicted Pollutant Generation and Mitigation Measures (Farm C: Wangling) 

 Source Pollutants 
Concentration and Quantity 

before Treatment 
Mitigation and Outcome 

Air 
emissions 

Duck sheds, yards, 
settlement tank, and 
manure storage 
area 
 

NH3 1.93 kg/h, 16.907 t/a 

Manure dry collection; proper 
ventilation; daily collection of duck 
manure in the yard; and cover for 
sedimentation tank. 
Site landscaping will help attenuate odor 
and noise. 
 
Emission standards for odor pollutants 
(GB14554-93), Grade II 

H2S 0.11 kg/h, 0.964 t/a 

Water 
pollutants 

Wastewater 
1482.978t/a 

COD 2,740 mg/L, 5.97 t/a Wastewater is directed into septic tank 
(450 m

3
) for minimum 30 days storage, 

before on site use as liquid fertilizer for 
site landscaping. NH3-N 70 mg/L, 0.153 t/a 

Solid waste 

Duck breeding area 

Duck 
manure 

2,194.5 t/a 

Re-use and recycling 
Medical 
waste 

0.06 t/a 

Dead ducks 0.03 t/a 

Disposal in sanitary landfill: 2 
on-site wells (2.5 m×4 m) to be 
constructed, as per regulations 

(para. 54) 

Sanitary disposal achieved 
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 Source Pollutants 
Concentration and Quantity 

before Treatment 
Mitigation and Outcome 

Domestic 
Household 

garbage 
12.41 t/a Delivered to municipal sanitation depot. 

Noise 
The main noise source comes from duck population and transportation. After mitigation, it will meet Class 2 
of the environmental quality of noise standard (GB12348-2008), which will not cause adverse impact to 
nearby receivers. 

COD = chemical oxygen demand, EIA = environmental impact assessment; H2S = hydrogen sulfide (or hydrosulfuric 
acid); kg/h = kilogram per hour, m = meter, m

3
 = cubic meter, mg/L = milligram per liter, NH3 = ammonia; NH3-N = 

ammonia–nitrogen, t/a = ton per annum. 
Source: EIA for Donghan Subproject, 2014. 
 

Table VI.57: Predicted Pollutant Generation and Mitigation Measures (Farm D: Zhongfang) 

 Source Pollutants 
Concentration and Quantity 

before Treatment 
Mitigation and Outcome 

Air 
emissions 

Duck sheds, yards, 
settlement tank, and 
manure storage 
area 
 

NH3 1.93 kg/h, 16.907 t/a 

Manure dry collection; proper ventilation; 
daily collection of duck manure in the 
yard; and cover for sedimentation tank. 
Site landscaping will help attenuate odor 
and noise. 
 
Emission standards for odor pollutants 
(GB14554-93), Grade II 

H2S 0.11 kg/h, 0.964 t/a 

Water 
pollutants 

Wastewater 
1482.978t/a 

COD 2,740 mg/L, 6.210 t/a Wastewater is directed into septic tank 
(450 m

3
) for minimum 30 days storage, 

before on site use as liquid fertilizer for 
site landscaping. NH3-N 70 mg/L, 0.159 t/a 

Solid waste 

Duck breeding area 

Duck manure 2,194.5 t/a 

Re-use and recycling 
Medical 
waste 

0.06 t/a 

Dead ducks 0.03 t/a 

Disposal in sanitary landfill: 2 
on-site wells (2.5 m×4 m) to 

be constructed, as per 
regulations (Para. 54) 

Sanitary disposal achieved 

Domestic 
Household 

garbage 
12.41 t/a Delivered to municipal sanitation depot. 

Noise 
The main noise source comes from duck population and transportation. After mitigation, it will meet Class 2 
of the environmental quality of noise standard (GB12348-2008), which will not cause adverse impact to 
nearby receivers. 

COD = chemical oxygen demand, EIA = environmental impact assessment; H2S = hydrogen sulfide (or hydrosulfuric 
acid); kg/h = kilogram per hour, m = meter, m

3
 = cubic meter, mg/L = milligram per liter, NH3 = ammonia; NH3-N = 

ammonia–nitrogen, t/a = ton per annum. 
Source: EIA for Donghan Subproject, 2014. 
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Table VI.58: Predicted Pollutant Generation and Mitigation (Plant E: hatchery plant) 

 Source  Pollutants  
Concentration and 

Quantity before 
Treatment 

Discharge 
Concentration and 

Quantity 
Mitigation and Outcome 

Air emissions 
Refrigerator and 
machine room 

NH3 0.5 t/a 0.5 t/a 
Low level emission; air 
dispersal 

Wastewater  

Sewage  
1900.8 m

3
/a 

COD 
350 mg/L,  
0.6653 t/a 

280 mg/L,  
0.5322 t/a 

Release to sewerage 
system of industrial zone 

BOD5  
180 mg/L,  
0.3421 t/a 

160 mg/L,  
0.3041 t/a 

SS 
200 mg/L,  
0.3802 t/a 

140 mg/L,  
0.2661 t/a 

NH3 -N 
30 mg/L,  

0.0570 t/a 
30 mg/L,  

0.0570 t/a 

Circulation 
sewage 
wastewater 
4,950 m

3
/a 

COD 
50 mg/L,  

0.2475 t/a 
50 mg/L,  

0.2457 t/a 

Solid waste 

Household garbage 9.9 t/a 0 
Collected by municipal 
sanitation department. 

Broken packaging material 0.4 t/a   

Noise  
Noise source mainly comes from the compressors, condenser, and axial fans. Sound pressure levels are 
65-82dB (A) at source and will meet industrial zone noise standards of GB12348-2008 at the site 
boundary  

BOD5 = 5-day biological oxygen demand, COD = chemical oxygen demand, EIA = environmental impact assessment; 
H2S = hydrogen sulfide (or hydrosulfuric acid); kg/h = kilogram per hour, m = meter, m

3
 = cubic meter, mg/L = milligram 

per liter, NH3 = ammonia; NH3-N = ammonia–nitrogen, SS = suspended solid, t/a = ton per annum. 
Source: EIA for Donghan Subproject, 2014. 

 

Table VI.59: Predicted Pollutant Generation and Mitigation Measures (Plant G) 

 Source  Pollutants  
Concentration and 

Quantity before 
Treatment 

Discharge 
Concentration and 

Quantity 

Mitigation Measures and 
Outcome 

Air 
emissions 

Canteen  Fuel flue gas 
Smoke dust 5.68 mg/m

3
, 

0.01687 t/a 
1.42 mg/m

3
, 0.0042175 

t/a 

Meets standards of Time 
duration 2 of Emission 

standard of air pollutants for 
coal-burning oil-burning 

gas-fired boiler 
(GB13271-2014) 

Waste 
water  

Waste 
water 

2,601.8 t/a 

COD 304.2 mg/L, 0.7915 t/a 243.4 mg/L, 0.6333 t/a 

Septic tank 

NH3-N 25.9 mg/L, 0.0675 t/a 25.9 mg/L, 0.0675 t/a 

Solid 
waste 

Transport of 
eggs 

Broken eggs 18 t/a - Collect and sell 

Hatching  

Eggshell  100 t/a - Sell for feed processing 

Dead 
duckling 

75 t/a - Sell to organic fertilizer plant 

Domestic  
Household 

garbage 
19.8 t/a - 

Stored in garbage bins and 
delivered to sanitation station 

for treatment 

COD = chemical oxygen demand, EIA = environmental impact assessment; mg/L = milligram per liter, mg/m
3
 = 

milligaram per cubic meter, NH3-N = ammonia–nitrogen, t/a = ton per annum. 
Source: EIA for Donghan Subproject, 2014. 
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E. Extraction from Groundwater Resources 
 
470. The nine PPEs will source their water requirements from groundwater (n=7), township 
pipeline (n=1; Fenghua PPE), and a local reservoir (n=1; Sangao PPE). 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.60). For two PPEs, Afanti and Fenghua, the volume of available 
water in the aquifers is known: in both cases, predicted annual water use by the PPEs is an 
extremely small (<0.03 %) proportion of the available water (Table VI.60). 
 



 

 

1
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Table VI.60: Proposed Water Use by the Project Participating Enterprises 

PPE 

Predicted 
water use 
(m

3
/year) Source No. 

Supply capacity 
(t/hr) 

Depth 
(m) 

Size of aquifer 
(m

3
) 

Available 
amount in 

aquifer (m
3
) 

Permit 
issue 
date*

a
 

Duration 
of permit 

Extraction 
quota 

(m
3
/year) 

Predicted 
water use 

as a 
proportion 
of quota 

(%) 

Quota as a 
proportion 
of available 

aquifer 
amount (%) 

Afanti 18,720 Well 1 50 508 2.284 billion 1.697 billion n/a n/a 98,000 19 1.2x10
-6

 

Dadi 71,435.5 Well 2 20 per well n/a 73.16 million n/a 7 Jan 2014 
7 Jan 

2014-7 
Jan 2019 

100,000 70 n/a 

Donghan 

8,697.8 Well 1 ≥40 n/a 

1.6 billion 

n/a 

15 Aug 
2014 

15 Aug 
2014-15 

Aug 2017 
100,000 

  

8,697.8 Well 1 ≥40 n/a n/a   

20,233.4 Well 1 ≥40 n/a n/a   

14,411.8 Well 1 ≥40 n/a n/a 81 n/a 

3,680.99 Well 1 ≥40 n/a n/a   

9,966 Well 1 ≥40 n/a n/a   

15,300 Well 1 ≥40 n/a n/a   

Fenghua 391,200 
Centralized 

water supply 
plant 

 
By pipeline 

 

919 million tons 
surface+ground 

water 

365 million tons 
surface+ground 

available 

Not 
applicable 

Not 
applicable 

Not 
applicable 

Not 
applicable 

0.03 

Hengtianran 27,276 Well 1 n/a n/a 108 million n/a 1 July 
2014 

1 July 
2014-1 

July 2019 
28,000 97 n/a 

Kerchin 
29,964 Well 1 50 n/a 

139 million tons 

n/a 
26 Dec 
2011 

26 Dec 
2011-26 

Dec 2016 
n/a n/a n/a 

47,731 Well 1 60 n/a n/a 

Muyuan 
80,387 Well 

 
25 40 n/a n/a 

10 Sep 
2010 

10 Sep 
2010-10 

Sep 2015 
141,700 93 n/a 

51,023 Well 2 25 per well 40 n/a n/a 

Niuniu 52,846 Ground water 1 25 40 
212 million 

surface+ground 
water 

n/a 25 Jul 
2014 

25 Jul 
2014-25 
Jul 2015 

60,000 88 n/a 

Sangao 

28,463.59 
Suokou 
reservoir  

n/a n/a 5 million n/a 25 Dec 
2013 

25 Dec 
2013-25 

Dec 2016 
28,500 99.9 n/a 

12,320 Well 1 60 70-120 n/a n/a 25 Dec 
2013 

25 Dec 
2013-25 

Dec 2016 
12,500 98.6 n/a 

% = percent, m = meter, m
3
 = cubic meter, n/a = not applicable, PPE = project participating enterprise, t/hr = ton per hour. 

a
 Issued by the water resources bureau. 

Source: Feasibility study reports except predicted water use (domestic environmental impact assessments.
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F. Biogas Slurry Reuse as Liquid Fertilizer 
 

471. Six 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.61). 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.61).  
 

472. The seven PPEs will discharge the slurry by pipeline networks (Figures VI.11 to VI.16) to 
be constructed under the project. At Dadi and Hengtianran PPEs, slurry will also be discharged 
by biogas slurry vehicle for more distant sites. At Sangao, all of its biogas slurry will be 
transported by tanker to the 940 mu of local farming lands which have been contracted to use it 
as liquid fertilizer. 
 

473. Discharge will be regulated by valves in discharge nozzles, and the distance between 
each nozzle will be 50–60 m. For Dadi PPE, the slurry will be discharged over 9,800 mu of farm 
land: 800 mu north of the project site (by pipeline network), and 9,000 mu walnut planting area 
south of the project site (by biogas slurry vehicle). The total pipeline length for Dadi PPE is 7,076 
m. At Muyuan PPE, for Farms 24 and 25, the EIA institute has recommended that the ratio of 
biogas slurry; and water should be at least 1:2, and that disposal of the slurry is not more than 
four times a year. For Hengtianran PPE, the slurry will be disposed south of the project site, in 
the farmlands of five villages (Dongdu, Hezhang, Weilukou, Yuzhai, and Zhouhu). 
 

474. To monitor potential impacts to groundwater, monitoring wells will be set in and around 
the farmlands which are receiving the slurry (generally two wells per PPE; Figures VI.11 to VI.16). 
At Niuniu PPE, management and technical personnel will be appointed to conduct on-site 
training to farmers on appropriate of biogas slurry utilization. Based on these data, it is concluded 
that the discharge of biogas slurry, and potential risks of excessive discharge and/or 
inappropriate discharge locations, have been adequately assessed and mitigated. 
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Figure VI.11: Planned Disposal System for Biogas Slurry, Dadi Project Participating 
Enterprise 

 

 

 

Figure VI.12: Planned Disposal System for Biogas Slurry, Niuniu Project Participating 
Enterprise 
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Figure VI.13: Planned Disposal of Biogas Slurry, Kerchin Project Participating Enterprise 

 

 

 

Figure VI.14: Planned Disposal of Biogas Slurry for Farm 24, Muyuan Project Participating 
Enterprise 

 

Pipe outlet Monitoring well 
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Figure VI.15: Planned Disposal of Biogas Slurry for Farm 25, Muyuan Project Participating 
Enterprise 

 

 

 

Figure VI.16: Planned Disposal of Biogas Slurry, Hengtianran Project Participating 
Enterprise 
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Table VI.61: 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) 

 

PPE 

Predicted 
Crop 
Yield 

(t/hm
2
)
a
 

Wheat/ 
Corn 

kg N that 
can be 

absorbed 
by 100 kg 

crops 
Wheat/ 
Corn 

Soil N 
content

b
  

(mg/kg) 

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 

(m
3
/mu) 

Wheat/ 
Corn 

[annual 
total] 

Estimated 
max. vol. 

Biogas Slurry 
to be produced 

by Project 
(m

3
/day) 

[total/year] 

Crop Land 
required 
to Dis- 

charge the 
Biogas 
Slurry 
(mu) 

Crop Land 
required to 
Discharge 
the Biogas 
Slurry after 

EIA Require- 
ment

c
 (mu) 

Area of 
Village 

Farmland 
contracted by 

the PPE to 
comply with 
EIA Require- 

ment (mu) 

Dadi 7.0 / 8.5 3.0 / 2.7 66.5 1 342×10
-6

 30 48 / 51 [99] 190.1 [69,386] 3,765.18 8,000
d
 9,800 

(Ruanping 
Village) 

Niuniu 6.0 / 7.5 3.0 / 2.7 72 1 0.0032 30 107 / 152 
[259] 

92.82 [33879.3] No data 7,000
d
 7,800 (3,500–   

Yanduan 
village; 4,300– 
Fenggang 
village)  

Muyuan 7.5 / 8.0 3.0 / 2.7 57.6 1 0.035 30 Farms 24 
and 25: 60.5 
/ 71 [131.5] 

Farm 24: 98.8 
[36,058]. Farm 
25: 65.6 
[23,944] 

Farm 24: 
274. Farm 
25: 164 

Farm 24: 361. 
Farm 25: 240 

Farm 24: 850. 
Farm 25: 530 
(Songgou 
village) 

Kerchin Not 
applicable 

Not 
applicable 

Not 
applicable 

Not 
applicable 

Not 
applicable 

Not 
applicable 

Not 
applicable 

91.62 
[33,441.3] 

Not 
applicable 

7,000 7,000
d
 

Hengtianran Not 
applicable 

Not 
applicable 

Not 
applicable 

Not 
applicable 

Not 
applicable 

Not 
applicable 

Not 
applicable 

74 [27,010] Not 
applicable 

5,604
d
 12,200

 a d
 

Sangao 7.0/8.0 3.0/2.7 68.6 1 200×10
-6

 30 33.5/34.5 [68] 5.832 [2,089.46] 30.7 61.4 75 

n/a = not available, PPE = project participating enterprise.
a 

Based on average data from previous 3 years; values are for one crop growing season.
 

b 
Measured in or near the planned project site.

 

c 
A condition of EIA approval is that the estimated land area required for biogas slurry disposal is doubled; exceptions are Farms 24 and 25 of Muyuan PPE (see 
text). Muyuan PPE will also produce cabbage (predicted crop = 27 t/hm

2
; kg N that can be absorbed per 100 kg cabbage = 0.15).  

d
 For Dadi, Niuniu, Kerchin, and Hengtianran PPEs, the area of farmland required was estimated based on the requirement of Henan regulation Guidance of Total 

Pollutants Emission Reduction Technology for Animal Husbandry No. 99, Yuhan 2012. 
Source: Domestic EIAs.  
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G. Community Health and Safety 
 

475. 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.62), and the risk level assessment is ranked as Level 2 
(“non-environmentally sensitive” areas). 
 

Table VI.62: Biogas and Biogas Slurry Storage Capacities 

PPE Biogas Storage On-Site Biogas Slurry Storage On-Site 

Muyuan 275 m
3
 for both sites (0.26 t)*

a
  9,800 m

3
 and 8,400 m

3
   

Niuniu 70.1 m
3
 (0.067 t)  12,021 m

3
 

Kerchin 43 m
3
 (0.041 t) 15,906 m

3
 

Hengtianran 45 m
3
 (0.043 t) 10,000 m

3
 

Dadi 200 m
3
 (0.19 t) 22,400 m

3
 

Afanti No biogas storage No biogas slurry storage 

Fenghua No biogas storage No biogas slurry storage 

Sangao No biogas production 900 m
3
 sedimentation tank 

Donghan No biogas production 1,060 m
3
 (Farm A); 1,590 m

3
 (Farm B); 640 

m
3
 (Farm C); 670 m

3
 (Farm D); 

EIA = environmental impact assessment, m
3
 = cubic meter, PPE = project participating enterprise, t = ton. 

a 
1.0 ton equals 1,050 m

3
.  

Source: EIAs for subprojects listed, 2013 and 2014. 
 

476. Management requirements for Level 2 risk facilities under HJ/T169-2004 are as follows 
(footnote 48).  

(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. 
 

477. Noise. Operational noise from the PPE developments will mainly arise from the sources 
listed in Table VI.63. 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.63: Project Noise Reduction Measures taken after the Device list Noise, Unit: dB(A) 

Noise Source Source Strength Source Strength after Noise Reduction 

Blast Blower 95 80 

Water Pump 85 65 

Solid-Liquid Separator 80 60 

                                                
48

 Environmental Risk Assessment Guidelines for Project Construction (HJ/T169-2004). 
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Noise Source Source Strength Source Strength after Noise Reduction 

Circular Water Pump 80  60 

Fan 90  70 

  Source: EIAs for subprojects listed, 2014. 
 

478. 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. 
  
479. 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. 

480. 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 

481. 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.  

482. 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).49 
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 used.50 These were derived from a study of livestock carbon-footprinting published in 
Scientific American and reported in Global Science.51 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 49). The calculations are shown in Table VI.64. 
 
 
 

                                                
49

 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. 

50
 CO2 equivalent. All greenhouse gases converted to the proportional amount of CO2. 

51
 Global Science, October 2011, reported in www.sciam.cn. 
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Table VI.64: 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 7,235 

Niuniu Cattle 550 5,000 0.60 11.84 19,536 

Kerchin Cattle 550 5,000 0.60 11.84 19,536 

Hengtianran Cattle 550 4,000 0.60 11.84 15,629 

Dadi Pigs 100 32,000 0.70 3.04 6,810 

Sangao Poultry 2 200,000 0.75 0.88 264 

Donghan Poultry 4 189,000 0.75 0.88 499 

 Energy use     

Afanti 260*10
4
 kWh/a    1,793 

Fenghua 92.82*10
4
 kWh/a    640 

CO2e = carbon dioxide equivalent, kg = kilogram, kWh/a = kilowatt hour per annum, PPE = project participating 
enterprise, t/a = ton per annum. 
Source: Project preparatory technical assistance team. 

483. 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.65. Net CO2 equivalent of emissions, taking account of these savings are in Table VI.66. 

Table VI.65: CO2 Savings from Biogas Generation and Use 
 

PPE Project Activity 
Biogas 

Treatment 
Biogas 

m
3
/year 

Biogas Use 
On-Site CO2 

Savings 

t/year 

Gas  

(m
3
) 

Power 

kWh 

Kerchin 
Beef Cattle 5,000; mushroom 
production, 20,000 tons 

HCF 30,150 5,475 37,000 112 

Muyuan 
Sow, 10,000 inventory; commercial 
pig, 50,000 production 

UASB 157,550 157,550 0 388 

Niuniu Beef Cattle 5,000 HCF 33,443 5,475 42,000 125 

Hengtianran Beef Cattle 4,000 HCF 49,350 4,380 67,500 192 

Dadi Pigs 80,000 UASB 112,775 30,275 123,800 405 

Sangao Chickens 200,000 - - - - - 

Donghan Ducks 189,000 - - - - - 

Total      1,520 

ADB = Asian Development Bank, HCF = ?, kWh = kilowatt hour, m
3
 = cubic meter, PPE = project participating 

enterprise, t = ton, UASB = upflow anaerobic sludge blanket. 
Source: Project preparatory technical assistance team. 
 

Table VI.66: Net CO2e Generation from Livestock Production 
 

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

Muyuan 9,044 388 8,656 

Niuniu 24,420 125 24,295 

Kerchin 24,420 112 24,308 

Hengtianran 19,536 192 19,344 

Dadi 8,512 405 8,107 

Sangao 330 - 330 
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PPE Gross CO2e Production t/year CO2 Reduction t/year Net CO2e Production t/year 

Donghan 624 - 624 

 Subtotal 90,952 

Afanti   1,793 

Fenghua   640 

 Subtotal 2,433 

 Total 93,385 

     CO2 = carbon dioxide, CO2e = carbon dioxide wquivalent, PPE = project participating enterprise, t = ton. 
     Source: Project preparatory technical assistance team. 
  

484. Organic fertilizer. The conversion of manure to organic fertilizer on-site will not only 
arrest the potential polluting effects of that waste but wi;ll also, in the application of that fertilizer 
onto agricultural land, replace chemical fertilizers which involve energy-intensive production 
processes. 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 (footnote 22). 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.  
 

I. Cumulative Impacts 
 

485. 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. 
 

486. Location of the project participating enterprises. All PPEs, except one, have achieved 
compliance with the PRC’s technical standard of preventing pollution for livestock and poultry 
breeding for the location of the project facilities (footnote 6): (a) facilities are more than 500 m 
from functionally classified waterbodies (defined under the PRC’s GB3838-2002, footnote 7) and 
residential areas; and (b) no livestock raising facility occurs within 1,000 m of an existing animal 
products processing plant or slaughterhouse. An additional criterion added by the PPEs 
themselves is that the new facilities are located so they will not compete with existing facilities for 
the same feed supplies from farmers, store animals from local farms, and/or farm lands on which 
to discharge biogas slurry or treated wastewater. The careful selection of site locations to meet 
these criteria avoids the risk of cumulative impacts on localized resources, including excessive 
extraction demand from a single groundwater aquifer, demand for feed crops from local farmers, 
over-discharge of biogas slurry on farmlands, reduced risk of disease spread between facilities, 
and operational noise and odor. 
 

487. The exception is the Dadi PPE, for which the new facility will be within 1,000 m of an 
existing pig raising facility owned and operated the by Dadi PPE. The site was selected following 
analysis of several alternatives and was concluded by the provincial HEPD, the PMO, and the 
Dadi PPE to be the best option most closely meeting the locality criteria. HEPD has confirmed 
the location is permissible under the PRC’s HJ/T81-2001 since they are run by the same 
company and disease control measures will not be in conflict (footnote 6). To avoid potential 
cumulative impacts from higher demands on the same groundwater aquifer, the county WRB is 
currently estimating the extraction limit for the new facility. For potential cumulative impacts from 
increased pressures on the existing resources (i.e., same local feed stock suppliers and same 
farmlands for discharge of treated wastewater), the domestic EIA institute is revising the EIA to 
take account of these cumulative impacts. 



135 

 

488. No land acquisition will occur due to the project. Potential social impacts, including 
procedures, payments, and administration of land leases to the PPEs, is described in the social 
due diligence. Three households are required to vacate their residences due to restrictions to 
living within 500 m of Sangao PPE. Their compensation and other requirements are described in 
the resettlement plan. 
 

J. Associated Facilities 
 

489. 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 eight of the 
nine 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.  
 

490. Afanti. This subproject is within an existing site with food processing plants run by the 
same company, and will obtain its steam supply from an existing boiler. The boiler is an 
associated facility. The PPE will not affect the existing operations of the boiler, which has 3.5 
tons/hour unused capacity. This unused capacity will meet the demand of the new facility. Due 
diligence for the boiler was undertaken and confirms that the flue gas discharged is first treated for 
dust removal and caustic desulfurization, and meets the requirement of Grade II of the emission 
standard of air pollutants from coal-buring, oil-burning, and gas-fired boilers.52 
 

491. 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.67). 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.67: 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 

Kerchin 0.75 
Nanyang Kangwei Environmental 
Protection Co., Ltd. 2,664 25 April 2014 

Muyuan 
Farm 25: 1.00,  
Farm 24: 0.26 

Nanyang Kangwei Environmental 
Protection Co., Ltd. 2,664 

16 December 
2012 

Niuniu 0.75 
Xuchang Weijie Veterinary Waste 
Treatment Co., Ltd. 2,664 15 June 2014 

                                                
52

 Emission Standard of Air Pollutants for Coal-Burning, Ooil-Burning, Gas-Fired Boilers (GB13271-2014). 



136 

 

PPE 
Estimated Waste 

(tons/year) Disposal Company 
Disposal Capacity 

(tons/year) 

Date Contracted 
by the PPE 

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 

Source: Project preparatory technical assistance team. 
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VII. ANALYSIS OF ALTERNATIVES 
 

492. 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 
 

493. 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 (footnote 6). 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 are 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. 

 

494. To illustrate this process, the following list of locational criteria was used in the final siting 
of the Henan Niuniu Animal Husbandry Co., Ltd. PPE. Criteria are from the national technical 
standard of preventing pollution for livestock and poultry breeding (footnote 6), and the Yanling 
County Bureau of Housing and Urban–Rural Development (Table VII.1). 
 

Table VII.1: Locational Criteria for Niuniu PPE 

No. Site Selection Requirements  Final Project location 

1 

It is prohibited to build any livestock farm within 500 m of residential area, 
mixed commercial and residential area, cultural and educational areas 
and the administrative center. It is not allowed to raise any livestock that 
may influence the living environment of residents in the restricted area of 
rural residential areas.  

774 m away from the Zhangqiao Township 
Primary School in the Southeast; 800 m 
away from Fenggang Village in the west, 
which is the nearest village around the 
project site 

2 
It is prohibited to build any livestock farm within 500 m of Jinhui industrial 
agglomeration area, 311 national highway, S219 provincial highway, 
Yanwang Road and Qianggu Road. 

1.6 km away from the nearest S219 
provincial highway in the east of project site 

3 
It is prohibited to build any livestock farm within 500 m of Wen River, 
Shuangji River, Qingliu River, Kanggou River, Qingyi River and other 
rivers with functional classification under  

2 km away from the Qingliu River and 507 
m from Malan Ditch in the Southwest of the 
project site 

4 

It is prohibited to raise any livestock that may influence the ecological 
environment in Reserved Areas, namely, Zhongyuan Landscaped Expo, 
Huadu Hot Spring Hotel, Xuchang Sunshine Ecological Hotel, Nanwu 
Qingliu River Ecological Hotel, Pengdian and Shuangji River Featured 
Agricultural Hotel and Huaxiang Leisure farm. 

14 km away from the Zhongyuan 
Landscaped Expo in the Northwest of the 
project site. 

5 
1,000 m around the animal products processing plant and slaughter 
house is restricted for any other livestock raising facility. 

No animal products processing plant and 
slaughter house within 1 km of the project 
site 

EIA = environmental impact assessment, km = kilometer, m = meter. 
Source: Project preparatory technical assistance team. 
 

495. Each PPE, in finalizing its location, was subject to similar rigorous locational criteria. The 
provisions of the national technical standard of preventing pollution for livestock and poultry 
breeding prescribe regulatory distances between intensive livestock facilities and sensitive sites, 
e.g., villages, and waterbodies (footnote 6). This required the re-siting of four PPEs; in the case 
of Afanti and Fenghua PPEs, this required the consideration of several locations. Another five 
PPEs changed their scale and/or design during the PPTA, resulting in their original site becoming 
unsuitable due to restrictions in size or because the expansion would not comply with the 
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national technical standard of preventing pollution for livestock and poultry breeding (footnote 6). 
In seeking new sites for these facilities, the PPEs took into account the environmental siting 
restrictions in the national standard (footnote 6, HJ/T81-2001). A summary of the influence of site 
selection criteria for all PPEs is at Table VII.2. 
 

Table VII.2: Selection of PPE Sites against Location Criteria 

PPE 

Requirements of HJ/T81-2001
a
 Site suitable for 

final scale and 
design of facility 

>500 m from 
village 

>500 m from 
waterbody

b
 

>1,000 m from other 
intensive livestock 

Afanti 
Original location x   x 

Final location     

Dadi 
Original location    x 

Final location   
c
  

Donghan 
Original location    x 

Final location     

Fenghua 
Original location x   x 

Final location     

Kerchin 
Original location     

Final location     

Muyuan 
Original location     

Final location     

Niuniu 
Original location     

Final location     

Sangao 
Original location     

Final location     

Hengtianran 
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 

Waterbody 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. 
 

B. Waste Treatment Technologies 

 
496. 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. 
 

497. 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. 
 

498. 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. 
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499. A comparison of the alternate technologies against waste characteristics and 
effectiveness efficiency criteria is presented in Table VII.3. 
 

Table VII.3: 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, 
HCF = ?, HRT = ?, kW = kilowatt, UASB = upflow anaerobic sludge blanket, USR = upflow solid reactor. 
Source: Project preparatory technical assistance team. 

 

500. 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.4. 
 

Table VII.4: Selected Wastewater and Biogas Technologies 

PPE Livestock 
Biogas 
Type Reason 

HRT 

(d) 

Capacity 

(m
3
) 

Gas 

m
3
/year 

Gas Use On- 
Site 

Biogas 
Slurry 

Biogas 
Residue 

Gas 

m
3
 

Power 

kWh t/year t/year 

Afanti Cattle NA No wastewater - - - - - - - 

Dadi Pigs UASB 
Large scale. 

Low cost. 
10 2 *800 112,775 30,275 123,800 48,983 1,256 

Donghan Ducks  NA  - - - - - - - 

Kerchin Cattle HCF Small scale 15 2*600 30,150 5,475 37,000 14,702 621 

Muyuan Pigs UASB 
Large 

scale.Low ss in 
pig waste 

10 
2*800 

1*1000 
157,550 157550 0 58,619 3,088 

Niuniu Cattle HCF Small scale 15 2*700 33,443 5,475 42,000 16,837 748 

Sangao Poultry NA  - - - - - - - 

Hentianran Cattle HCF Small scale 15 2*500 49,350 4,380 67,500 17,688 462 

d = ?, EIA = environmental impact assessment, FSR = feasibility study report, HRT = ?, kWh = kilowatt hour, m
3
 = 

cubic meter PPE = project participating enterprise, t = ton. 
Source: EIAs and FSRs for subprojects listed, 2013 and 2014. 
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501. 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. 
 

502. 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.  
 

503. In the current project, the pig farm PPEs (Dadi and Muyuan) have selected fermented 
dry tower technology for their organic plants to take advantage of its small space requirements 
and odor control. The cattle PPEs (Hengtianran, Kerchin, and Niuniu) use the trough 
fermentation facility, which is better suited to the high volume of manure these farms produce.  
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VIII. INFORMATION DISCLOSURE, CONSULTATION, AND PARTICIPATION 
 

A. Information Dissemination 
 

504. Introductions to each PPE and the proposed facilities were prepared and posted online 
by the EIA institutes between 1 January and 31 May 2014. For example, the web address for the 
Niuniu PPE is http://www.yanlingwang.com/xinwen/pany/2014-01-05/7215.html. 
 

 
 

505. In translation, the notice reads 
 

 
 

506. The second information dissemination phase was undertaken by the EIA Institute 
progressively as the EIA preparation proceeded and was completed by May 2014. Information 
disclosures explained the basic specifications of the project construction, status of the 

ADB Loan Henan Livestock Industry and Product Safety Demonstration Project 

- 

Niuniu Animal Husbandry Co., Ltd. Henan  
Environmental Impact Assessment: Initial Publicity 

Niuniu Animal Husbandry Co., Ltd. has commissioned Guohan Hongbo (Beijing) Energy Saving 
Technology Co., Ltd. to carry out environmental impact assessment. In accordance with the 2006 
UNCED [the 28th] Interim Measures for Public Participation in Environmental Impact Assessment, 
information on the environmental impact assessment is disseminated to the public, as follows: 

1. Project Name and Description 
2 construction unit name and contact information 
3. Environmental impact assessment agency name and contact information 
4. Environmental impact assessment procedures and main tasks 
5 Major issues for public comment 
6 The main way of public comments 
7. Publicity period 

(details are included under each of these headings) 
 
Henan Niuniu Animal Husbandry Co., Ltd.  
Guohan Hongbo (Beijing) Technology Co.  
January 3, 2014 

 

http://www.yanlingwang.com/xinwen/pany/2014-01-05/7215.html
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surrounding environment, and the potential pollutants and control measures. This involved a 
second online posting. Using Niuniu PPE as an example again, the web address is 
http://www.yanlingwang.com/xinwen/pany/2014-03-17/7326.html. The web page is translated 
below. 
 

 
 

B. Public Consultations 
 
507. First round public consultation. The first round of formal community meetings was held 
between 15 February and 9 May 2014 and undertaken by the EIA institute and the PPTA team in 
collaboration. Meetings were held in the PPE local office or a village committee office near the 
planned site. The meetings explained the basic specifications of the project construction, status 
of the surrounding environment, and the potential pollutants and control measures. The public 

ADB Loan Henan Livestock Industry and Product Safety Demonstration Project 
The second public notice of public participation  

Niuniu  Animal Husbandry Co., Ltd.   Environmental impact assessment  

In accordance with the 2006 UNCED [the 28th] Interim Measures for Public Participation in 
Environmental Impact Assessment, information on the environmental impact assessment is 
disseminated to the public, as follows: 

I. Project Overview 
2, Project Address:  
3, the nature of the project:  
4 Project Investment:  
5, Site coverage 
6, Design 
7, Main Environmental Issues 

1, wastewater 
2, the exhaust 
3, odor  
4, Biogas combustion gases:  
5, Dust:  
6, The solid waste  
7, the noise 
8, the ecological environment 

(details are included under each of these headings) 

Five ways to get information and public feedback pathways 
You can ask by phone, mail, e-mail and other forms of the construction unit or units EIA report and 
letters of the feedback, please try to express their views while providing contact details, so that we can 
provide you feedback information. Inquiries and comments from the date of the public notice: 10 
working days. 

Construction unit of the names and contact information 
Construction units: Henan Niuniu Animal Husbandry Co., Ltd. 
Address: Dongcheng District, Xuchang, Henan Jianye District Eastgate Parra Austrian Emperor 
Zip Code: 461000 
Contact: Wang Changjian 
Tel: 18803991688 
Fax :0374 -2953222 
Email: nnmy98@163.com 
Environmental impact assessment agency name and contact information: 
EIA Unit: Guohan Hongbo (Beijing) Energy Saving Technology Co., Ltd 
Tel 010 -58561066  

Contact: Li Gong 
E-mail: guohuanhongbo@126.com 
Address: Beijing Xizhimen Nanxiaojie Guoying, Level 1, Room 523 
Postal Code: 100035    

http://www.yanlingwang.com/xinwen/pany/2014-03-17/7326.html


143 

 

consultation meetings were undertaken with communities at the project sites. At these meetings, 
the subprojects and the EIA process were explained; and a questionnaire was circulated which 
elicited participants’ views on the issues of concern. A summary of this public consultation event, 
the level of participation, and the issues raised is in Table VIII.1. 
 

Table VIII.1: Round 1 of Public Consultation undertaken by the EIA Institute 
and the PPTA Team in 2014 

 Afanti Dadi Donghan Kerchin Muyuan Niuniu Sangao Hengtianran 

Date 20/03 19/03 26/03 24/03 25/03 03/01 23/03 09/05 

Participants 
(male/ 
female) 

13/11 16/12 21/27 15/8 52/33 205 10/11 15/5 

Farmers 24 28 38 23 80 169 19 20 

Others 0 0 10 0 5 36 2  

Heard of 
Project 

100%  100% 100% 100% 83%  100% 

Support 
Project 

100%  100% 100% 100% 99%  100% 

Main issues 
raised 

 Air, 
water 
pollu- 
tion 

Air pollution Water, air, 
ecological 
and waste 
pollution 

Land 
lease 
payment 

Noise  

during 
construct- 

ion 

Air, water 
pollution 

Environ- 
mental 
pollution 

  Disease 
transmission 

  Water 
pollution in 
operations 

 Rent 
payment 

  Cooperation 
with the 
PPE 

     

EIA = environmental impact assessment, PPE = project participating enterprise. 
Source: EIAs for Subprojects listed, 2013 and 2014. 

 

508. The large majority of participants for both rounds were farmers (>80% of participants in 
each case). All had heard of the project except for the Niuniu subproject where information 
disclosure was evidently less widespread than in other localities. Support for the individual 
subprojects was high and issues raised were predominantly about the potential for facilities to 
cause air and water pollution. These have been adequately addressed in the IEE and EMP. 
 

509. Secondary issues, brought up only in relation to Donghan, Hengtianran, and Muyuan 
subprojects, were payment of rent for land leasing (danger of defaulting or late payments) and 
cooperation between the farmers and the company in their future dealings. 
 

510. Second round public consultation. The second rounds of formal community meetings, 
undertaken by the EIA institute and the PPTA team in collaboration, were held between 20 March 
and 2 June 2014. They focused on the impact mitigation measures in the EIAs and whether the 
participants were satisfied with the measures. The public consultation meetings were undertaken 
with communities at the project sites. At these meetings, a questionnaire was circulated which 
elicited participants’ views. A summary of this public consultation event, the level of participation, 
and the issues raised is in Table VIII.2. For the Afanti subproject (not listed in the table), the PPE 
changed the whole project design after the first round of public consultation and reselected the 
project site. No public consultation has been conducted so far by the PPTA team in the new site. 
This has to be done before construction. 
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Table VIII.2: Round 2 of Public Consultation undertaken by the EIA Institute 
and the PPTA Team in 2014 

 

Dadi Donghan Kerchin Muyuan Niuniu Sangao Hengtianran 

Date 24/03-04/
04 

26/03 17/04 25/03 21/03 23/03-04/
04 

02/06 

Number of 
participants 
(male/female) 

262 21/27 205 52/33 9/11 210 205 

Farmers 256 38 159 80  76 201 

Others 6 10 46 5  134 4 

Heard of 
Project 

100% 100% 100% 100% 100% 93.4% 100% 

Support 
Project 

98.8% 100% 98% 100% 100% 94.8% 99% 

Main issues 
raised 

Waste- 
water 
discharge 
before 
treated 

Air 
pollution 

Clean 
production 
technology 
and pollution 
treatment 
should be 
taken 

Land 
lease 
payment 

No issue 
as long as 
measures 
are taken 
to avoid 
pollution 

Construct
ion may 
affect 
local 
transport 
(noise 
and dust)  

No issue as 
long as 
measures are 
taken to 
avoid 
pollution 

Odor  Disease 
trans- 
mission 

     

 Coopera- 
tion with 
the PPE 

     

EIA = environmental impact assessment, PPE = project participating enterprise. 
Source: EIAs for Subprojects listed, 2013 and 2014. 

 
511. In this round, farmers again predominated as participants and were very familiar with the 
subprojects. Issues in this phase focused on the mitigation and management of potential 
pollution sources. At Hengtianran, Kerchin, and Niuniu PPEs, people emphasized that the 
subprojects were satisfactory so long as planned safeguards were properly implemented and not 
ignored or lessened by the PPEs over time. 



145 

 

IX. GRIEVANCE REDRESS MECHANISM 
 
512. 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. 
 
513. 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. 
 
514. 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. 
 
515. 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. 
 
516. 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 
 

517. 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).  
 

518. 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 (footnote 6).  
 

519. 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. 
 

520. 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.  
 

521. 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 distaqnce. Operational noise levels are within standard at 
facility boundaries and also attenuated by the minimum 500 m distance from sensitive receivers. 
 

522. 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 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. 
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The EMP includes institutional responsibilities, training needs, reporting schedules, and costs for 
implementing the mitigation measures and the monitoring requirements. 
 

523. 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.  
 

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

(i) 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 
GRM for environmental and social matters is established with clear 
procedures to receive, resolve, and document any grievances. The GRM 
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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. 

 

(ii) Assurances for Output 2 concerning Environmental Sustainability  
 

(a) 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. 
  

(b) 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). 
  

(c) 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. 
 

(d) The PPEs will implement this monitoring program throughout the life of 
project operations. 
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525. 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 
 

 
 
 
 
 
 
 
 
 

ENVIRONMENTAL MANAGEMENT PLAN FOR THE HENAN 
SUSTAINABLE LIVESTOCK FARMING AND PRODUCT 

SAFETY DEMONSTRATION PROJECT 

 
 
 
 
 

People’s Republic of China 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared by the Henan Provincial Government with the assistance of the Asian 
Development Bank 

 



151 

 

Table of Contents 
 

A. Introduction ...................................................................................................... 152 
B. Institutional arrangements and responsibilities for EMP implementation .......... 152 
C. Summary of potential impacts and mitigation measures ................................... 154 
D. Monitoring and reporting .................................................................................. 158 
E. Environmental Sustainability Demonstration .................................................... 162 
F. Training ............................................................................................................ 162 
G. Grievance Redress Mechanism ....................................................................... 164 
H. Cost Estimates ................................................................................................. 169 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 
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. 

http://www.adb.org/


152 

 

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. 

(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). 
 
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 person Environment Officer Social Officer 

PMO 

Mr. Wang Peizhong (Director of 
FECC, Henan Agricultural 
Department). 0371-65918865.  
Nyt.wang@msn.com 

Ms. Li Xiaoyun 
0371-65918852 
Lxyun96@163.com 

Ms. Li Xiaoyun 
0371-65918852 
Lxyun96@163.com 

Animal 
Husbandry 
Bureau 

Mr. Liu Hongwei 
13937160010 
lhw0371@163.com 

Mr. Liu Hongwei 
13937160010 
lhw0371@163.com 

Mr. Liu Hongwei 
13937160010 
lhw0371@163.com 

Afanti 
 

Ren Ping (Project Manager) 
13592336001 
1165519640@qq.com 

Ren Ping (Project Manager) 
13592336001 
1165519640@qq.com 

Ren Ping (Project Manager) 
13592336001 
1165519640@qq.com 

Dadi 
 

Ma Xiaozhen (Project Manager) 
13303719936 
DDmy2008@163.com 

Ma Xiaozhen (Project Manager). 
13303719936 
DDmy2008@163.com 

Hu Min (Enterprise Legal 
Officer). 15838160271 
DDmy2008@163.com 

Donghan 

Fu Yan (Investment Manager) 
13525923758 
dhqy2005@126.com 

Fu Yan (Investment Manager) 
13525923758 
dhqy2005@126.com 

Li Bingwei (Deputy Manager, 
Farming Division).  
13783119670 
bingweihome@163.com 

Fenghua  

Zhang Zhigang (Manager) 
15890818199/0396-2880939 
zhangzhigangemail@163.com 
763133128@qq.com 

Zhang Zhigang (Manager) 
15890818199/0396-2880939 
zhangzhigangemail@163.com 
763133128@qq.com 

Zhang Zhigang (Manager) 
15890818199/0396-2880939 
zhangzhigangemail@163.com 
763133128@qq.com 

Kerchin 

Liang Yong (Deputy Manager) 
13213722888 
Lsun2004@163.com 

Liang Yong (Deputy Manager) 13213722888 

Muyuan 

Shao Shiying (Project Manager) 
13937731481 
Nxssy1129@163.com 

Qin Xu (Project Manager) 
15083331567 
mygfqx@163.com 

Yang Jun (Project Supervisor) 
18237758032 
mygfyj@163.com 

Niuniu 

Wang Changjian (Manager) 
18803991688 
nnmy98@163.com 

Wang Changjian (Manager) 
18803991688 
nnmy98@163.com 

Wang Changjian (Manager) 
18803991688 
nnmy98@163.com 

Sangao 

Yi Xiuyun (Project Manager) 
13569757198 
hngssg@163.com 

Zhao Chuanfa (General 
Manager's Secretary) 
13839713589 
sgzcf@126.com 

Yang Xutian (Engineering 
Manager). 13603973153 
hngssg@163.com 

Hengtianran 
Zhang Guoyan (General 
Manager). htrnm@163.com 
13903748818 

Zhang Qi  (Project Manager) 
6830501@qq.com 
18903741567 

Zhang Qi  (Project Manager) 
6830501@qq.com 
18903741567 

 

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.  
 

mailto:Lxyun96@163.com
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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, 
ADB 

 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 

 

 

Sangao 
PPE and 
EIA Institute 

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 
Table VI.60 

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 
stage 

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 
monitoring table. 

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, 
websites and village committee and community 
premises before construction commences 

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. Develop site environmental health and safety plan 
for approval by the PPE. 

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 
submitted to the PMO. 

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; 

iv. Unauthorized burning of construction waste 
material shall be subject to penalties for the 
contractor, and withholding of payment. 

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 
licensed, follow proper protocol for transferring fuel, 
and are in compliance with Transportation, Loading, 
and Unloading of Dangerous or Harmful Goods (JT 
3145-88) 

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 “recover the amount of damaged” will 
be employed, to recover any lost landscape and 

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 
to the region. 

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  

vii. means of access to and egress from the site are 
without risk to health and safety.  

The contractors’ performance and activities for 
occupational health and safety shall be incorporated 
in their monthly progress reports. 

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, 
digesters, settling tanks, drainage pipes, digestate 
storage tanks, and rain water collection tanks 
should be designed with high quality materials and 
monitored for leaks. 

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 
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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 
willingness to accept waste in the long term. 

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;   

iii. personal protection gear for work hazards; 

iv. staff protection from exposure to animal diseases.  

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 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. 
 
14. 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 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) the sustainability of groundwater extraction, as well 
as confirming environmental compliance of facilities providing store ducks and chickens 
associated with the Donghan and Sangao subprojects. 
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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 
extraction (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 

 For PPE facility operation 

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) 

CNY10
3
 

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, 

NH3-N, TN, 
TP, E.coli, 

Schistosom
a & 

hookworm 
eggs, fly 

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 
Afanti, 

Donghan, 
and 

Fenghua 
PPEs) 

a
 

Ground
water 

Extraction 
volumes 
and well 

depth 

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

Weekly PPE (internal 
monitoring) 

PMO, Local 
EPB 

Included 
in O&M 
budget 

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 

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 
same site 

EMS PMO, Local 
EPB 

45 

Ground
water 

Permangan
ate, 

hardness 
(CaCO3), 

nitrate, TP, 
total E. coli 

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 
Afanti, 

Donghan, 
and 

Fenghua 
PPEs)

a
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Item Parameter 
Monitoring 
Location 

Monitoring Frequency and 
Duration 

Implementing 
Agency 

Supervising 
Agency 

Cost (per 
PPE/year) 

CNY10
3
 

Total estimated cost (per PPE/year): 308 

a
 Total estimated cost for Afanti, Donghan, and Fenghua PPEs (per PPE/year): 255 

* These 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 
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. 
 

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 
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 

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.  

 
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. 

 
(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.53 

                                                
53

 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  

Agency 

Impact Mitigation (Table A2.1) 

Monitoring - 

Internal + 

External 

(Table A1.4) 

Training 

(Table 

A1.5) 

Total for 5 

years (CNY) 

Total per 

Year 

(CNY) 

1.3 

GRM 

2.2 Water 

Resources 

2.3 

Water 

Quality 

2.4 

Revege- 

tation 

3.4 

Biogas 

3.5 

Health 

and 

Safety 

PMO 4,000 0 0 0 0 0 0 141,000 145,000 29,000 

Afanti 4,000 4,000 5,000 10,000 0 5,000 1,275,000 0 1,303,000 260,600 

Dadi 4,000 12,000 14,000 30,000 50,000 15,000 1,540,000 0 1,665,000 333,000 

Donghan 4,000 8,000 10,000 20,000 0 10,000 1,275,000 0 1,327,000 265,400 

Fenghua 4,000 4,000 5,000 10,000 0 5,000 1,275,000 0 1,303,000 260,600 

Hengtianran 4,000 5,000 6,000 10,000 20,000 6,000 1,540,000 0 1,591,000 318,200 

Kerchin 4,000 6,000 8,000 15,000 30,000 8,000 1,540,000 0 1,611,000 322,200 

Muyuan 4,000 10,000 12,000 25,000 45,000 12,000 1,540,000 0 1,648,000 329,600 

Niuniu 4,000 8,000 10,000 20,000 40,000 10,000 1,540,000 0 1,632,000 326,400 

Sangao 4,000 8,000 10,000 20,000 40,000 10,000 1,540,000 0 1,632,000 326,400 

Total (CNY) 40,000 65,000 80,000 160,000 225,000 81,000 13,065,000 141,000     

GRAND TOTAL (CNY):  13,857,000   

Notes: Monitoring (internal+external) costs: CNY308,000/year for all PPEs, except Afanti, Donghan, and Fenghua PPEs 
(CNY255,000/year), which do not need to monitor biogas slurry quality or groundwater quality. 
a 

See Tables A2.1, A1.4 and A1.5 for breakdown of costs. 
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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; 

 
(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; 

http://www.adb.org/projects/project.asp?id=44037
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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 
(e) 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; 
  

(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 
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 
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) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Is this an ADB-funded facility?

Quarter covered by this form: 

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 m
3

Company reservoir m
3

Rainwater m
3

Other m
3

Groundwater well Well 1 Well 2 Well 3 Well 4 Well 5 Well 6 Total Total per head livestock*

Total storage capacity m
3

Water level (depth) m

Recharge rate m
3

ENERGY CONSUMPTION Meter 1 Meter 2 Meter 3 Meter 4 Meter 5 Meter 6 Total Total per head livestock*

Electricity kWh

Coal tons

LPG m
3

Biogas m
3

WASTE TREATMENT Meter 1 Meter 2 Meter 3 Meter 4 Meter 5 Meter 6 Total Total per head livestock*

Treated wastewater discharged m
3

Biogas production m
3

Total Total per head livestock*

Organic fertilizer produced tons

LIVESTOCK HEALTH Total Total per head livestock*

Purchases of veterinary drugs CNY

Name of person who completed this form:

Number of animals in this facility in this quarter: 

*Divide the total value (all raw data summed) by the number of animals in the facility in this quarter

NOTES

Company account records

Company production records

Date of monitoring:   Day                 Month                    Year

  YES / NO

1st Q (Jan-Mar)  /  2nd Q (Apr-Jun)  /  3rd Q (Jul-Sep)  /  4th Q (Oct-Dec)

COLLECTION OF ENVIRONMENTAL SUSTAINABILITY INDICATORS

Company name: 

Company type (please circle):  Cattle   Pigs   Chickens   Ducks

Location of facility:

What facility is paired with this one for comparison?
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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. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

INDICATOR

Annual Annual Annual Annual Annual Annual

WATER CONSUMPTION Unit Jan-Mar Apr-Jun Jul-Sep Oct-Dec Total Jan-Mar Apr-Jun Jul-Sep Oct-Dec Total Jan-Mar Apr-Jun Jul-Sep Oct-Dec Total Jan-Mar Apr-Jun Jul-Sep Oct-Dec Total Jan-Mar Apr-Jun Jul-Sep Oct-Dec Total Jan-Mar Apr-Jun Jul-Sep Oct-Dec Total

Surface water

Town pipeline 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/Head 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 discharged 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 drugs CNY/Head n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

NOTES

2015
Existing (non ADB-funded) facility ADB-funded facilityExisting (non ADB-funded) facility ADB-funded facility

2013 2014
Existing (non ADB-funded) facility ADB-funded facility

Name of person entering data:

Company name: 

Company type (please circle):  Cattle   Pigs   Chickens   Ducks


