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 INITIAL ENVIRONMENT EXAMINATION FOR MEDIUM BIOGAS PLANTS (MBP) 
 

I. EXECUTIVE SUMMARY  
 
1. Low Carbon Agricultural Support Project (LCASP) funded by ADB has been implementing 
since 2013 in 10 provinces of Bac Giang, Ben Tre, Binh Dinh, Ha Tinh, Lao Cai, Nam Dinh, Phu 
Tho, Soc Trang, Son La and Tien Giang, for a period of 6 years, the project supports the 
development and construction of biogas plants using livestock waste as well as increases the 
uptake of Climate Smart Agriculture Waste Management Practices (CSAWMP). 

 
The Project is expected to increase the uptake of climate smart agriculture waste management 
practices (CSAWMP) as measured by the increased use of clean biogas energy and organic 
bio-slurry fertilizers. The Design and Monitoring Framework (DMF) of the Project indicated that 
by 2018 (from baselines in 2013) the envisaged outcomes in the project areas include: (i) At 
least 70% bio-slurry is converted to organic fertilizers. (ii) At least 80% energy produced by 
Biogas Value Chains (BVCs) is utilized, and (iii) Daily workload of women and children is 
reduced by 1.8–2 hours, on average. 
 
2. The Initial Environmental Examination (IEE) presented herein is of owner: Nguyễn Long Vũ 
Bảo in Đại Hòa village, Nhơn Hậu commune, An Nhơn town, Bình Định province. The farm has 
been operating since 2004 with area is of 9849m2. The subproject was classified as Category B 
for environment. The subproject consists of construction of a new medium biogas plant with a 
capacity of 52,5m3 and its treatment facilities.  
 
3. The medium biogas plant in the project province has been designed according to the type of 
KT2 standardized design of Biogas with a capacity of digestion tank is 52,5m3, bio slurry tank is 
30 m3, pressure regulator tank is 5,5m3.  
 
4. Objectives of the subproject is to (i) treat the manure of pig farm and biogas production. (ii) 
Biogas production from biogas digester will server energy for cooking and electronic generation 
of household); (iii) reduce pollution in surface water and soil around the livestock areas, (iv) the 
discharge of wastewater from biogas plant will be used for plantation, in additional, the 
wastewater will be treated follow the National technical regulation of QCVN 62-
MT:2016/BTNMT before discharge to receivers.  
 
Potential Impacts and Mitigation Measures  
5. The IEE of owner Long Vu Bao in Binh dinh project province indicates that the potential 
environmental impacts of the subproject are restricted in the construction site of the subproject 
components. The common construction-related disturbances such as noise, dust, solid waste 
and liquid waste pollution can be managed with standard construction practices and 
management following the environmental management plant and monitoring. The Adverse 
environmental impacts linked to the operation phase of a MBP are mainly the: Impacts resulting 
from the storage of dung to feed in biogas plant, Impacts resulting from gas production and 
usage, impacts of bio-slurry on the environment if discharged untreated to the environment and 
does not use for liquid organic fertiliser, impacts in human beings due to unexpected accidents 
when cleaning and maintaining biogas equipment (stove, transmitting pipe, pressure gauge) 
 
Impacts from storage of pig manure/cow dung are: Occurrence of smells resulting in attraction 
of flies, insects and rodents, Leakages resulting in pollution of soil and groundwater, GHG 
production during longer storage period and increased ambient temperatures.  The subproject is 
located far away and does not cross over any public structures (Hospital, public structures, and 
center of resident areas), National Parks, Nature Reserves or sensitive environmental areas. 
There are no rare or endangered wildlife, critical habitats or protected areas in the subproject 
site.  
6. The biogas plant constructs in household livestock areas, so the entire area of land for 
construction of the biogas plant and its treatment facilities do not cause impacts of permanent 
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land acquisition by the project, the total areas serving to construction is around 50m2. The 
impacts of the subproject land acquisition are not significant and negligible.  
 
7. The construction-related disturbances to environment and community are mainly the short-
term disturbances caused by constructing. No cumulative environmental impacts will occur. The 
Anticipated environmental impact and mitigation measures for these impacts, environmental 
monitoring (following by the phases of construction) are presented in parts 6 of this report.  
 
8. The Environmental Management Plan (EMP) prepared for the subproject comprehensively 
provides impacts, mitigation measures and environmental monitoring plan to minimize and 
manage the potential impacts of the subproject. The EMP also prescribes a specific impacts 
mitigation measure, a schedule of mitigation measures implementation (by phases of 
construction), monitoring frequency, responsible agency and cost of monitoring. Environmental 
monitoring (following by the phases of construction) are presented in parts 6 and 9 of this 
report. 
 
9. According to current regulations, the claims and disputes of people will be sent to local 
authorities (commune level) for settlement through Grievance Redress Mechanism (GRM). If 
the dispute is beyond the authority of commune level, it will be sent to higher level (district/town) 
or to relevant agencies for settlement. PPMU will provide contact details of local authorities for 
local people so that any claim or dispute during the implementation of LCASP in the project 
area can be sent to local commune/district authorities or through local authorities to 
PPMU/CPMU for settlement. Main responsible agencies for dealing with claims are the 
Commune People’s Committee and the District or Town Natural Resources and Environment 
Division of the District People’s Committee. 
 
Conclusions  
10. This IEE assessed the environmental impacts of the project MBP in Binh Dinh Province, 
which is considered as category B on environmental impacts. Overall the LCASP project is 
likely to have positive impacts on the environment by improving the livestock waste 
management practices. The application of biogas plants will improve the environment by 
reducing GHG emissions, and water and soil pollution. Potential adverse environmental impacts 
for MBP have been identified and mitigation measures have been proposed, following the 
Environmental Assessment and Review Framework (EARF) and IEE for Biogas Plants. 
 
The Project will not cause any long term and significant adverse impact to the environment. As 
biogas plant is not constructed in sensitive areas or important ecological system. The impacts in 
the construction and operation phases could be mitigated by implementing the proposed 
mitigation measures in IEE/EMP. A schedule of maintenance and inspection should be 
developed by project management unit to prolong the service life of biogas plants and to 
minimise maintenance costs 
 
The IEE concludes that the feasibility study establishment of the subproject combined with 
available information on affected environment is sufficient to identify the scope of potential 
environmental impacts of the subproject. In technical design phase, significant changes to the 
subproject description do not occur, thus new potential environmental impacts, sensitive cultural 
issues are not arisen, and further detailed environmental impact assessment (EIA) is not 
required.  
 
Based on EARF and IEE for Biogas Plants, other new IEE for the Midium size Biogas Plant will 
be subjected for Central Project Management Unit’s approval after ADB’s endorsement of 
EARF, IEE for the Biogas Plants and this IEE for Medium-size Biogas Plant. 
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II. INTRODUCTION 
 
2.1. Basic Information about the company/household owner/farm owner: 
 
Owner: Nguyễn Long Vũ Bảo 
Address: Đại Hòa village, Nhơn Hậu commune, An Nhơn town, Bình Định 
Tel:    0165 691 2748                      
Business Registration Certificate (if any): 
Scope of business: Livestock. Cows: 15; Sows: 20; Fatty pigs: 100  
The farm has been operating since 2004. 
Farm area: 9849m2 

2.2. Farm location: 
To the East: Mr. Lê Văn Chung household – raising cows and pigs 
to the North: Mrs. Bùi Thị Liên  household -  raising cows and pigs  
to the South: Mr. Phạm Đình Chung household – raising cows and pigs   
to the West: Mr. Trần Văn Tư – raising cows and pigs   

 
The farm is located far away from public infrastructures or public land (schools, hospitals, 
offices, resident areas) with the distance over 3 Km, away from water sources such as: river, 
stream, pond, regulating lake, planted forest, natural forest, ecological area, sensitive areas 
such as ecology reserve, restricted area, military area, national defence area, old citadel 
historical interest (Emperor Citadel). 
 
2.3. Nature and scope of activities of the farm: 
1.3.1. Scope of activities, number of existing livestock and poultry: raising cows and pigs 
 - Raising cows: Productive cows: 15, fatty cows: 5. 
 - Raising pigs: Productive sows: 20; fatty pigs: 100 
  
2.3.2. Production process: Raising productive cows and fatty cows; raising productive sows and 
fatty pigs 
a) Cow raising process 
  
 
 
 
 
b) Pig raising process 
 
 
 
 
2.3.3. Water source for the farm: drilling well with the depth of 10 m  
2.3.4. Liquid and solid waste treatment area  
There is no concentrated treatment area. Waste from cow raising area is collected in piles for 
drying and selling. 
 
Pig manure: sow manure is collected for composting organic fertiliser. Fatty pig waste (manure 
and waste water) is collected in a storage tank, the waste water is flowed into the filter tank and 
pumped for irrigating the grass and crops in the farm.     
 
3. SAFEGUARD POLICY AND ENVIRONMENTAL MANAGEMENT FRAMEWORK 
 
3.1. National legislation concerning Environmental Regulations 
Several laws, decrees, technical regulations, policies and strategies are concerning the 
environmental management in Vietnam. The most important ones concerning LCASP are 
presented bellows: 

Productive sow Fatty pig Baby pig Selling 

Artificial 

insemination 

Calf Grown up cow 
Hybrid cow (productive 

cow) 

Selling 

Selecting female cow 
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3.1.1. Viet Nam Law on Environment Protection 2015 this law stipulates policies and 
regulations about resources and measures for protecting the environment; rights and duties of 
organisations, households and individuals involving in environment protection activities. 
Decree No. 18/2015/ND-CP dated February 14, 2015 on environmental protection planning, 
strategic environmental assessment, environmental impact assessment and environmental 
protection plans.  
Circular No. 27/2015/TT-BTNMT dated May 29, 2015 on strategic environmental assessment, 
environmental impact assessment and environmental protection plans.  
 
3.1.2. Law and regulations relating to Vietnam biogas/green energy programs 
The Master Plan for Renewable Energy describes national goals for the development of 
renewable energy sources within the next five years, as well as the nation’s 2025 goals in 
renewable energy. 
The Electricity Law identifies opportunities for application of renewable energy objectives in 
remote rural and off-grid areas. 
The Law on Energy Saving and Efficiency includes information on the eventual labelling of 
electronic devices. 
National Strategic Program on Energy Savings and Effective Use (Viet Nam National Energy 
Efficiency Program, VNEEP) for the period 2006 to 2015, which was approved and enforced on 
April 14, 2006 by the Prime Minister (Decision No.79/2006/QD-TTG). 
The National Target Program in Response to Climate Change, 2008 version describes 
incentives for emissions reduction and low carbon economic development while the 2010 
version outlines an action plan (Ministry of Industry and Trade). The National Target Program to 
Respond to Climate Change is the consequence of the implementation of the Government’s 
Resolution No. 60/2007NQ-CP (Dec. 3, 2007) by the Ministry of Natural Resources and 
Environment. 
 
3.1.3 Law on water resources 
Law no.17/2012/QH13 Law is on water resources. Water is an especially important resource 
and essential component for life and the environment, sustainable development of a country. 
This law stipulates the management, protection, control and mitigation of the adverse effects 
caused by the water. 
 
3.1.4 Law on land and land acquisition   
The GOV’s Legal Framework: The legal framework with respect to land acquisition, 
compensation and resettlement is based on the Constitution of the Socialist Republic of 
Vietnam (2013), and the Land Law 2013 (revised), and other relevant decrees/guidelines.  
 
3.1.5 Environment specifications applicable in the project  
QCVN 05: 2013/BTNMT – National specifications on ambient air quality   
QCVN26:2010/BTNMT  - National specifications on noise 
QCVN 08:2008/BTNMT – National specifications on surface water quality 
QCVN 09:2008/BTNMT – National specifications on ground water quality 
QCVN 62-MT:2016/BTNMT – National specifications on livestock waste water 
 
3.2. ADB safeguard policies 
ADB requires the consideration of environmental issues in all aspects of its operations, and the 
requirements for environmental assessment are described in the ADB safeguard policy 
statement (SPS) 2009. It emphasizes environmental and social sustainability in progress of 
economic growth and poverty reduction in Asia and the Pacific, with the following aims:  
Avoid adverse impacts of projects on the environment and affected people, where possible;  
Minimize/mitigate and/or compensate for adverse impacts on environment and affected people 
when avoidance is not possible; and 
Help borrowers/clients to strengthen their safeguard systems and develop the capacity to 
manage environmental and social risks. 
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Screening and Categorization: The nature of the environmental assessment required for a 
subproject depends on the significance of its environmental impacts, which are related to the 
type and location of the subproject, the sensitivity, scale, nature and magnitude of its potential 
impacts, and the availability of cost-effective mitigation measures. Projects are screened for 
their anticipated environmental impacts and allocate to one of the following four categories: 
 
Category A. Projects could have significant adverse environmental impacts. An EIA is required 
to address significant impacts. No category A investments/subprojects will be selected under 
this project. 
Category B. Projects could have some adverse environmental impacts, but of lesser degree or 
significance than those in category A. An IEE is required under this category. 
Category C. Projects are unlikely to have adverse environmental impacts. No EIA or IEE is 
required, although environmental implications are reviewed. 
Category FI. Projects involve a credit line through a financial intermediary or an equity 
investment in a financial intermediary. The financial intermediary must apply an environmental 
management system, unless all Projects will result in insignificant impacts. 
 
Environmental Management Plan: An EMP which addresses the potential impacts and risks 
identified by the environmental assessment shall be prepared. The level of detail and 
complexity of the EMP and the priority of the identified measures and actions will be 
commensurate with the Project’s impact and risks. 
 
Public Disclosure: ADB will post the following safeguard documents on its website so affected 
people, other stakeholders, and the general public can provide meaningful inputs into the 
subproject design and implementation. 
 
For environmental Category A projects, draft EIA report, at least 120 days before project 
appraisal; 
Final or updated EIA and/or IEE upon receipt; and 
Environmental Monitoring Reports submitted by PPMU during project implementation upon 
receipt. 
 
Environment categorisation as per ADB regulation: 
According to REA, biogas plants are categorised as B category since they are located far away 
from public areas such as schools, hospitals, residential area or other environment sensitive 
areas. However, these plants are located inside the household land area and therefore posing 
risks of exploration and fire, bad odour, attraction of insects and pollution by bio-slurry.  
 
4. LCASP PROJECT BRIEF DESCRIPTION 
 
Low Carbon Agricultural Support Project (LCASP) funded by ADB has been implementing since 
2013 in 10 provinces of Bac Giang, Ben Tre, Binh Dinh, Ha Tinh, Lao Cai, Nam Dinh, Phu Tho, 
Soc Trang, Son La and Tien Giang, for a period of 6 years, the project supports the 
development and construction of biogas plants using livestock waste as well as increases the 
uptake of Climate Smart Agriculture Waste Management Practices (CSAWMP).  
Executive Agency: Ministry of Agriculture and Rural Development.  
Total budget: USD 84 million, of which 74 million from ADB loan; 3.7 million from Government 
counterpart fund; 6.3 million from financial institutions.  
 
 Project development objectives  
Goal: To increase the uptake of climate smart agriculture waste management practices 
(CSAWMP) as indicated by the increased use of clean biogas energy and organic bio-slurry 
fertilizers strengthening the capacity of various stakeholders by disseminating skills and 
knowledge of good practices to beneficiaries.  
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Objectives: Improve management of livestock waste, slurry of biogas; reducing environmental 
pollution; creating clean energy; bio-organic fertilizers; generating incomes from Clean 
Development Mechanism (CDM).  
Increasing the application of CSAWMP that are effectively certified; greater use of renewable 
energy and bio-fertilizers from agricultural waste; replicating pilot’s application of CSAWMP in 
order to reduce greenhouse gas (GHG) emissions, improving livelihood and life quality of rural 
people. 
Capacity building of stakeholders and disseminating knowledge and skills of good CSAWMP to 
beneficiaries. 
 
 Project Components  
Component 1. Livestock waste management 
Component 2. Credit line for biogas value chain  
Component 3. Low carbon agriculture production technology transfer  
Component 4. Project Management 
 
Project Environmental Management System 
In accordance with the Decision no. 70/LCASP dated 28 October 2016 of Bình Định LCASP 
PPMU, Environment Management Unit has been established. Person in charge are as follow: 
 
1. Mr. Đào Văn Hùng - Director of Bình Dịnh LCASP PPMU 
2. Mr. Võ Hoàng Hiệp – environment focal point staff 
3. Mr. Huỳnh Ngọc Diệp – Deputy Director of Bình Dịnh LCASP PPMU. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Environment Management Chart by PPMU 
 
Total investment and biogas plant specifications are provided in Table 1 and Table 2.  
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Table 1: Total investment 
                                                                                    Unit: VND 

No items Amount 

1 Construction 450.000.000 

2 Purchase animal breed (female cow, gilt) 400.000.000 

3 Purchase equipment, tools for livestock 120.000.000 

4 Investment consultant 20.000.000 

5 Other 50.000.000 

6 Mitigation measures 116.000.000 

7 Environment monitoring 5.000.000 

8 Contingency (10%) for biogas plant 15.000.000 

 Total  1.176.000.000 

(*) LCASP provide subsidy of 50.000.000 VND for Medium Biogas Plant construction 
 

Table 2: Specifications of biogas plant 

No Items Unit Spec 

I Type of construction: Medium Biogas Plant   
II Biogas Plant M3 52,2 

1 Biogas digester KT2 type M3 52,2 

2 Pressure regulator tank (2 tanks) M3 5,5 

3 Sterilise tank (1,5 m x 2,7 m x 0,2 m) M3 0,80 

4 Feeding tank (60 cm x 60 cm x 50 cm) Tank 1 
5 Gas piping system Ø21 length of 70 m x 3 m 210 
III Waste water collection system   

10 Connecting to biogas plant (brick ditch, PVC pipe Ø140) m 250 

12 Collect surface water into the digester m 150 
VI Environment items   

1 Bio-slurry tank (2 tanks x 15 m3/tank) m3 30 
2 Biogas power generator (5 kWh) Unit 1 

3 Gas stove with 2 cells Unit 1 
4 Single gas stove  Unit 1 

5 H2S and steam filter Unit 1 
 
5. DECSRIPTION OF THE ENVIRONMENT 
 
The environment of planned MBP in Binh Dinh is briefly decribed as follows: 
 
5.1 General information about climate, meteorology and hydrology 
5.5.1 Natural condition 
 
- Geographical location: the site is located in Đại Hòa village, Nhơn Hậu commune, An Nhơn 
town, Bình Định province; near Gò Đá Trắng industrial cluster. 
 
The site is located in the area for agriculture development with a focus on livestock in 
accordance with the agriculture planning in 2002 of Nhơn Hậu Commune People’s Committee, 
with the area of 5.0 ha on low land. 
 
- Terrain: the site is located on flat area on low land with good drainage in wet season. Soil is 
weathered ferulic soil. 
 
- Meteorology and hydrology:  
Annual average temperature: 27,50C 
Annual average rainfall: 1351,4 mm 



12 

 

Wind: subject to monsoon; in winter, there is north east wind at speed of 3.9 m/s; in summer, 
there is south west wind at speed of 2.8 m/s; The average wind speed is 2,7 m/s 
Climate change: the farm is located on low land which is higher than the surrounding terrain and 
thus not subjected to flood in wet season.  

 
Since 2010 to present, the farm has not been affected by any storm. The farm is also not 
affected by flood.  
 
5.1.2 Weather condition  
Climatic data is provided in Table 3.  
 

Table 3: Bình Định weather and climate 

Parameter 
Month Annual 

average 1 2 3 4 5 6 7 8 9 10 11 12 

Wind 
speed(m/s) 

2,8 2,7 3,0 3,4 3.2 2.9 2.2 2.7 2,5 2,7 1.9 2,4 2,7 

Temperature 
(oC)  

22 23 26 27 29 30 30 30 29 28 27 25 27,5 

Humidity (%)  78 78 79 84 83 83 73 76 79 78 86 84 80 

 
5.2. General infrastructure condition 
 
The biogas plant is located inside the livestock farm. The farm was constructed in 2004 for the 
purpose of raising livestock: cows and pigs. Houses for people and animal have been 
constructed. The traffic is convenient with cement concrete road. 
 
Biogas plant is a small item of the farm, locating far away from the settlement and therefore 
causing no risk, apart from animal disease (the farm has complied with the full vaccination 
program). 
 
Socio-economic condition, labour and employment condition: the biogas plant can only reduce 
the pollution of livestock area in the farm, and has no impact to the surrounding environment. 
Socio-economic condition: total per capita income of people in the area is about 25 million 
VND/year.  
Main source of income for Nhơn Hậu commune people is from agriculture production, of which 
main crops are wet rice, beans of all types; and raising cattle and poultry. There is a handicraft 
village in the commune. The percentage of service related business (small retail) is low.  
Nhơn Hậu commune population is 13,565 people, of which 6,898 women; working age 
population accounts for 55.6%. 
 
Employment (percentage of men/women, unemployment rate): This commune specialises in 
agriculture and therefore there is a lot of leisure time after harvest. The percentage of people 
having handicraft work is very low at about 12%. 15% of the labour involve in trading of 
agriculture products after harvest time. 
 
5.3 Existing environmental condition in the surrounding area of the site 
According to the annual environment report of the province (in 2015), the surrounding 
environmental condition is rather good, the surface water is not polluted, waste is collected and 
treated. 
 
5.3.1 Existing condition of surface water 
There is a drainage ditch in the west of the farm for wet season. The ditch is dry at the time of 
site survey. The construction site is far away from local reviver, so that surface water test for 
local rivers is not consideration. 
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The main surface water source is the irrigation canal for wet rice which is 500 m away from the 
farm to the west. This water source is provided from the irrigation network of the province. 
 
The analysis of surface water quality shows that the physical and chemical indicators (BOD5, 
NO2

-, NO3
-,  PO4

3--, SO4
2-) and heavy metal indicators (As, Pb, Cd, Fe) fall below the allowed 

limits as specified in the QCVN 08:2008/BTNMT, Column B1 – water for irrigation and fishery. 
 
Comparing the water quality analysis with the QCVN 39:2011/BTNMT, all indicators including 
pH, dissolved oxygen (DO), SO4

2-, As and Cd are within the allowed limits, which can be used 
for irrigation. 
 
As such, the surface water quality of the site is good. River water in some section is polluted in 
terms of NH4

+ and Coliform indicators at low level.  
 
5.3.2 Existing condition of ground water 
According to the geological survey results, ground water is contained in layers of soil and rock, 
supplemented by surface water. Ground water is relatively stable, at the depth of 5-15 m; 
ground water is extracted by wells for necessary use such as human activities, farms and 
livestock. Ground water serving for agriculture and industrial activities is not significant.  
Indicators for ground water are:  
 
Chemical and physical indicators: temperature, turbidity, pH, DO, EC, SS, TDS, COD, NO2

-, 
NO3

-, NH4
+, PO4

3-, SO4
2-, Cl- and Fets. 

Micro-biotic indicators: Coliform. 
Heavy metal indicators: As, Pb, Cd. 

 
The analysis results show that the chemical and physical indicators (COD, NO2

-, NO3
-) and 

heavy metal indicators are all within the allowed limits of the National Specifications for Ground 
Water (QCVN 09:2008/BTNMT). All samples of ground water in the area have the pH and 
Coliform level within the allowed limits of QCVN 09:2008/BTNMT. 
   
To assess the quality of underground water in the area, we have collected water samples from 
the well, used by the farm, on 20 August 2017. The analysis results are shown in Table 4: 
 

Table 4. Quality of the underground water in the project area 

No Indicators Unit Results 
QCVN 09-MT: 2015/BTNMT 

(column A2) 

1 pH - 5,89 5,5 - 8,5 

2 Hardiness mg/l 62 500 

3 Total diluted solids (TDS) mg/l 130 1500 

4  NO3
- mg/l 1,74 15 

5 Sulphate content (SO4
2-) mg/l 5 400 

6 Ammonia (NH4
+ by N) mg/l 0,8 1 

7 Coliform MPN/100ml <3 3 

Note: Water sample from well in the farm 
- QCVN 09-MT: 2015/BTNMT: National Technical Regulation on quality of underground water. 
 
Summary: 
Comparing the analysis results of water from the well in the west of the area (NB-NN1/1) with 
the QCVN 09-MT: 2015/BTNMT, all indicators are within the allowed limits. 
 
In general, the local people are satisfied with the quality of surface water as well as ground 
water. This area is not affected by industrial zones and urban zone. 
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5.3.4. Existing air quality: 
 
Assessment of existing condition of air quality at 10 sites of the project area that may be 
affected by construction, material transportation, material excavation activities, etc. is shown in 
Table 4.5. There are no factories, industrial zones or excavation activities in the project area. 
The traffic density on commune and village road is low.  
 
The analysis of six indicators (vibration, noise, total dust, SO2, NO2, CO) show that the air 
quality in the project area is rather good, the noise level is below the allowed limit of QCVN 
26:2010/BTNMT, the indicators of CO; NOx; SO2 and suspended particles are within the limits of 
QCVN 05:2009/BTNMT. Air quality has been measured in the livestock farm intended for MBP 
construction. The results are shown in table 5 below: 
 

Table 5: Air quality 

No Indicators Unit 
Results 

QCVN 05:2013/BTNMT 
QCVN 06:2009BTNMT 
QCVN 26:2010/BTNMT 

KK1 KK2  

1 Suspended particles  μg/m3 60,2 59,4 300 

2  Noise  dBA 54 59 70(*) 

3  SO2   μg/m3 49 51 350 

4  CO   μg/m3 <5000 <5000 30.000 

5  NO2   μg/m3 17 22 200 

6  NH3   μg/m3 350 <10 200(**) 

7  H2S  μg/m3  60 <5 42(**) 

(Source: Bình Định Analysis and Testing Centre) 
 Note: 
 + KK1: measurements at pig raising area 
 + KK2: measurements at farm gate 
QCVN 05:2013/BTNMT: Air quality – National Technical Regulations on ambient air quality – 
Critical limits of basic indicators for ambient air in 01 hours. 
QCVN 26:2010/BTNMT: National Technical Regulations  on noise, in common areas, from 06h 
to 21h: 70 dBA, from 21h to 06h: 55 dBA. 
QCVN 06:2009/BTNMT National Technical Regulations on some toxic agents in ambient 
quality; 
Results are attached in the annex. 
 Asterix (*) is compared with QCVN 26:2010/BTNMT 
 Asterix (**) is compared with QCVN 06:2009/BTNMT 
 
Summary: 
The measurement results of air quality in the project area show that all indicators of pollution 
level are within the allowed limits. 
 
Therefore, at the time of reporting, the air quality of the project area is good and there is no sign 
of pollution. 
 
5.3. Existing Landuse  
 
Total land area of Nhơn Hậu commune is 1228ha, of which, agriculture land is 790ha (64.3% of 
total area), forestry land is 4.9ha, accounting for 0.4%, unused land is 77.7 ha and other 
(resident areas, road, pond, lake, etc) is 355.5ha, accounting for 29% of total land area in the 
project province.  
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Table 6: Existing land use in project areas 

Land Area (ha.) Percentage (%) 

Total area 1227.7 100 

Agriculture land 790 64,3 

Forest land  4.9 0.4 

Unused land 77.7 6.3 

Other (resident areas, Gravel, road, pond, lake, 
etc.)  

355.2 29 

 
Soil in the area is mostly sandy soil, with fertility from medium to fair, suitable for short term 
crops such as wet rice, bean, vegetables, corns and peanuts. 
Analysis indicators of soil samples in the farm are as follows: 
Number of sample: 1  
Sampling site: fruit trees area in the farm 
Heavy metal indicators: As, Pb, Cd, Cu, Zn  

 
Table 7: Soil quality in project areas 

No Parameter Unit Results 
QCVN03-MT:  
2015/BTNMT 

1 Arsenic (As) mg/kg dry material KPH (LOD-0,08) 25 

2 Lead (Pb) mg/kg dry material KPH (LOD-5) 300 

3 Cadmium (Cd) mg/kg dry material KPH (LOD-1) 10 

4  Cooper (Cu) mg/kg dry material KPH (LOD-2) 300 

5 Zinc (Zn) mg/kg dry material 15.3 300 

Source: Analysis results of Bình Định Analysis and Testing Centre  
 

The analysis shows that with pH level from 5.63 to 6.48, the soil is acidic sandy soil. The 
content of peat is low from 1.03% to 1.73%. Total Nitrogen is poor (0.034%- 0.064%) , total 
P2O5 has low values in the range of 0.014% - 0.029%, total kali (Potassium) content is at the 
average level (0.153 – 0.237%). In general, the soil has low nutrition due to the strong washing 
out and mineralisation process. The content of heavy metal such as Zn, Pb, Cu, As and Cd are 
within the limits (QCVN 03:2008/BTNMT- National specifications on heavy metal in soil). 

 
In general, air, surface water and ground water environment in the farm are good and not 
polluted by livestock rising. Soil in the area is acidic and low in nutrition.  

 
5.4. Biological environment: 
 
Biological resources in Bình Định is abundant. Bình Định forests are mostly closed green forest, 
tropical rain forests, which is a typical secondary forest with distinct 3 or 4 layers. There are 
many species and breeds of plants, with 66 orders, 175 families and 1848 species.  
 
However, the project site is surrounded by forest plantation with majority of Eucalyptus and 
Acacia. According to the classification of endangered species of fauna and flora in Việt Nam 
Red Data Book (2007) and IUCN Red Book (2011) or the list of endangered species (specified 
in the Government Decree 32/2006/NĐ-CP), there are no rare or endemic species exist in the 
area.  
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Figure 2: Natural vegetation in the subproject 
area 

Figure 3: planted eucalyptus forest in the 
subproject area 

5.5. Socio-economic condition:  
Population and labour, as of 2016, there are 3,395 households in Nhơn Hậu commune, with 
13,565 people, of which 6,898 are women, accounting for 51%. Total number of labour is 7,542, 
accounting for 55.6%. The average numbers of people per household and average number of 
labour per household are 4 and 2.2 respectively. 
 
The population density is 11people/km2. The percentage of poor households in the project area 
tends to decrease in the recent years, i.e. reduced by 3% in 2016 compared to 2015 and by 5% 
compared to 2014. Population allocation by sectors is agriculture: 56%; commerce and 
services: 37% and others: 7%. 
 
Socio-economic condition: in 2016, the local economy developed steadily. The economic 
structure includes crops and livestock, and development of handicrafts. The gross domestic 
products of the district are 8.202.789 million dongs. The average income per capita is 44 million 
dongs, increased by 4 million dong/capita/year compared with 2015.  
 
Status of economic sectors: Crops are the main production sector and is developing towards 
intensive farming with high productivity and quality; integrating the following factors: application 
of advancements in breeds, enhancement of disease prevention, and appropriate allocation of 
crop seasons. However, the unusual climate, complicated development of disease and 
unsecured irrigation network has badly affected the productivity and crop yields. Disease 
situation in livestock is also complicated and the pork price is unstable. As a result, the size of 
livestock and poultry varies a lot. 
 
Production – handicraft, commerce – service sectors account for 69% of all economic sectors, 
which are encouraged to develop and contribute significantly to the local economy 
development. 
 
General assessment, the rate of economy development in Nhơn Hậu commune is low among 
others in An Nhơn district; Agriculture production is the key sector. However, there is no plan for 
changing economy structure in each farming land. Labours from 18-30 years of age tend to 
move to cities for employment. Percentage of trained and skilled labours is low (15%). 
 
6. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
 
6.1. Impacts during construction preparation: the site for construction of BP is small, only 
50m2.  
Activities to be done in the preparation phase: 
Site preparation 
Earth work and transportation of disposed material 
Transportation of construction material 
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Hire masons or construction company specialised in biogas plants 
Use excavator: 1 shift work 
Required construction material includes: 

-  4 tons of cement,  
- 10.000 bricks, equivalent to 13.000kg 
- 13 m3 of sand and stones 

 
Construction material is purchased from construction material shops in the area, with transport 
distance of 03 Km, running through inter-commune concrete roads connecting from National 
Highway 1 to Gò Đá Trắng and Hòa Đại village. 
 
The main impact of these activities is dust pollution from material transportation. However, it is 
assessed that there is a little impact from dust pollution due to small quantity of material and the 
volume of dust generated is not high. Each type of material requires two trucks only. Moreover, 
material is transported in covered trucks during daytime, which does not affect the local traffic. 
 
Mitigation measures: transport trucks must be covered to prevent material from falling out of 
the trucks. Material must be transported at the time when there is less traffic to avoid congestion 
and accidents.  
 
PPMU is the agency to supervise the construction process and the implementation of EMP. 

 
6.2. Impacts during construction phase: 
- Construction time is short: 7 days 
- Number of workers: 6  
- Construction activities include: 
 
Transportation of material from stocks to construction site  
Mixing mortar, cutting pipe 
Operation of vehicles, equipment and plants. Grading, earth excavating and filling by 1 
excavator, 1 work shift (7h) for 1 day.  

 
Impacts during construction: 
- Air pollution: Increase the dust in the air of the construction area and along the material 
transporting roads. 
- Waste water 
Construction planned to be carried out during dry season and therefore there is no risk of 
flooding that can damage the structure or pollute the water. 
 
- Impacts to landscape and terrain: Excavated soil is used for filling and raising the level of 
surround low area, which do not change the landscape of the site and do not cause erosion. 
 
The calculated volume of liquid waste and solid waste generated from construction activities are 
as follows: 

Table 10: Volume of excavated soil during construction phase 

 Items Excavated soil (m3) 

1 Construction of biogas plant 60 

2 Construction of slurry tank 30 

3. Construction of waste channels  2 

 
According to the above table, the generated excavated soil does not big, and has little impact to 
the natural environment and people’s health.  
Mitigation measures: Excavate soil and construction wastes such as broken bricks, excess 
mortar must be cleared every day and disposed properly or used for filling low areas in the farm. 
Cement bags should be collected for recycling.  
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Safety regulation board should be provided in the construction area. Excavated hole should be 
guarded by barriers and warning sign with light in the night. 
 
The workers should be provided with adequate personal protected equipment (clothes, shoes, 
helmets…) to be protected against possible accidents. 
Maintaining environmental sanitation in construction site and dung storage should be done 
regulary. 
 

6.3 Impacts during operation phase: 
Biogas plants will produce gas for cooking and power generator.  
 
Adverse environmental impacts linked to the operation phase of a MBP are mainly the: 
Impacts resulting from the storage of dung to feed in biogas plant 
Impacts resulting from gas production and usage 
Impacts of bio-slurry on the environment if discharged untreated to the environment and does 
not use for liquid organic fertiliser  
Impacts in human beings due to unexpected accidents when cleaning and maintaining biogas 
equipment (stove, transmitting pipe, pressure gauge) 
 
Impacts from storage of pig manure/cow dung are: 
Occurrence of smells resulting in attraction of flies, insects and rodents 
Leakages resulting in pollution of soil and groundwater 
GHG production during longer storage period and increased ambient temperatures 
Mitigation measures include: 
Closure of all storage tanks and beds 
Simple aerosion in the tanks 
The owner provided training and instruction from technician and PPMU biogas plant expert. 
 
The environmental impacts that can result from biogas production: 
Gas leakages resulting from the bio-digester 
Gas leakages resulting from the gas pipes 
Gas leakages resulting from the appliances  
Burning of surplus gas resulting in CO2 emission 
Release of un-burned biogas resulting in high GHG emission 
Intoxications of people/workers due to CO and H2S 
Explosion due to Methane 
Corrosion of pipes and appliances due to H2S 
 
Mitigation measures: 
The bio-digesters must be checked for gas-tightness. All valves, pipe connections, pumps (if 
used) and devices that have contact with gas should regularly be checked for gas-tightness. 
This can easily be done by checking for H2S smells directly at the devices, pipe connections or 

valves. In some cases, also bubble-counters/meters can be applied. It is recommended that the 
gas-tightness of the digester and all devices should be checked and monitored by the biogas 
plant’s owner every three to six months. The frequency of monitoring on gas tightness must be 
carried out by technician and environmental expert from the PPMU/CPMU (official monitoring).  
Biogas produced will be used to cooking and electronic generation (illumination and heating the 
livestock); the selected power generator (5kWh) is made in Vietnam with high quality, ratio of 
electric generation, also the machine equippes with high H2S filter to reduce green house gas 
emission, the power generator will operate abour 3h per day. An appropriate use of this gas 
should already be described in the designe and the agreement of household with PPMU  
Prohibit to release unburned biogas to the atmosphere as methane contributes 21 times more 
to greenhouse effects in the atmosphere than carbon di-oxide. The release of unburned biogas 
must be monitored by the CPMU and PPMUs.  
MBP must be equipped with quality gas piping with main gas valve, over- and under-pressure 
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valve, H2S filter, condense water trap, pressure indicator, adequate flare, monitoring set for 
biogas quantity and good quality biogas GENSET for electricity generation, which may operate 
at least 8000h/year (the available Chinese GENSETS are designed for 12h continuous 
operation time per day resulting in 4400h/year), automatic engine governor system, and/or other 
appropriate biogas use appliances  
In case the biogas produced is surplus for use, a flare can be used to burn biogas (methane) in 
order to get rid of releasing unburned biogas into the atmosphere. However, the flare has to 
meet certain technical requirements of (i) enclosed flared

 
design and installation; (ii) 

temperature inside the flare is above 5000C and, (iii) flare’s efficiency is at least 50%.  
Intoxication of people (including livestock) living close to a biogas plant can be avoided by 
checking for gas-tightness on a regular basis. The same is valid to avoid explosions. However, 
cooking and lighting devices must be in proper condition when used, and must also be 
maintained properly to reduce the risk of explosion.  
Corrosion of pipes, devices and appliances that come into contact with hydrogen di- sulphide is 
difficult to avoid. to install a H2S trap (wash-out using sodium thiosulfate) or a filter to reduce the 
corresponding corrosion and to enhance the lifetime of the appliances and generators.  
 
Other impacts resulting from the operation phase include:  
Damages to human beings caused by accidents, e.g. children, maintenance workers or others 
falling into the bio-digester.  
Occurrence of smells and odours generated by the dung storage tanks and the bio- digester 
itself.  
Mitigation measures:  
Accidents can be avoided when the entrance holes of a bio-digester are kept closed and locked 
at all times.  
Use of closed pig manure/dung storage tanks and drying beds. 
Check of gas-tightness on regular basis.  
 
The environmental impacts that can result from the bio-slurry in the system are:  
Leakages of the bio-digester can result in penetration of bio-slurry into the soil, not only 
contaminating the soil but also the groundwater. This is of course a severe pollution if the 
groundwater layer is high and the groundwater is used for drinking water purposes. In case the 

digester is installed close to neighbouring houses of other families, these will also be affected.   
A too low hydraulic retention time of the dung in the bio-digester results in smelly bio- slurry 
(high remaining organic charge) and reduces the possible yield of methane for useful purposes 
(not all biodegradable compounds are digested by the bacteria).  
All leakages and also short retention times enhance the risk that pathogen micro- organisms are 
spilled out of the bio-digester, affecting the close environment.  
Increased risk of dissemination of germs to the environment, affecting people and animal’s 
health 
 
Possible mitigation measures:  
As previously mentioned for gas-tightness, the biogas plant should periodically be checked for 
leakages.  
As previously mentioned, the necessary hydraulic retention time to bio-degrade the dung and to 
produce maximum yield of biogas must be determined in the project’s preparation phase and be 
applied in the operation phase. Not too much and not too little water should be used to prepare 
the dung. The farmers/households should be trained how to determine to correct dilution ratio. 
The retention time is mostly given through the dimension of the plant.  
 
During the operation of biogas plant, the landscape and terrain will not be affected. A large 
amount of organic waste will be produced and stored in the tanks near the BP. Therefore, solid 
and liquid waste will not penetrate into the ground. Organic waste will be used for fertilising 
crops. 
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PPMU provides training for biogas plant owner on operation and maintenance of biogas plants, 
gas equipment to prevent fire and risks for people and animal. Biogas plant operators must 
check gas leak regularly and in case of gas leak, pressure regulator valve should be closed, no 
ignition is allowed in high methane content area, inform fire prevention agencies to evacuate 
people and asset. 
 
6.4 Benefits for the Environment and Society.  
 
The proposed medium scale biogas plants (MBP) under LCASP will produce clean biogas, 
sustainable renewable energy. People will gradually change from using fossil fuel (petrol, diesel, 
coal) to renewable energy such as biogas. The proposed MBPs will bring the following benefits 
to the environment and society: 
Reduced consumption of firewood and fossil fuel for living purpose (cooking, heating) helping to 
reduce deforestation, GHG emission and improve people’s health, reduce number of working 
hours particularly for women, children and elder. 
Reduced consumption of LPG and oil help to reduce GHG emission and demand for importing 
fossil fuel. 
Help to diversify fuel sources and improve energy security for the country. 
Encourage concentrated livestock raising, contributing to improve environment quality and 
create more jobs and incomes for local people. 
Methods for management of livestock and poultry, propose solutions for development of 
environment friendly production. 
Create business opportunities through provision and installation of biogas plants. 
Increase incomes for people by saving time for collecting firewood and treatment of livestock 
waste so that they can participate in other works. 
Improve crops productivity by using organic fertiliser (bio-slurry) and encourage organic 
agriculture production 
 
7.   INFORMATION DISCLOSURE, CONSULTATION AND PARTICIPATION 
 
CPMU/PPMU shall be responsible for ensuring that all environmental assessment documents 
and environmental monitoring reports are properly and systematically kept as part of the project 
record. 
 
PPMU/CPMU will disseminate information through newspaper, public speakers, and project 
websites.  Information is presented in Vietnamese and English. 
 
Consultation: consultation targets are farmer households, social organisations and key 
stakeholders involved in project implementation. Consultation results include feedbacks of the 
households, people, social organisations and key stakeholders relating to construction and 
operation of MBP, impacts and mitigation measures. 
 
8. GRIEVANCE REDRESS MECHANISM 
 
According to current regulations, the claims and disputes of people will be sent to local 
authorities (commune level) for settlement. If the dispute is beyond the authority of commune 
level, it will be sent to higher level (district/town) or to relevant agencies for settlement. 
 
PPMU will provide contact details of local authorities for local people so that any claim or 
dispute during the implementation of LCASP in the project area can be sent to local authorities 
or through local authorities to PPMU/CPMU for settlement.  
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9. ENVIRONMENT MANAGEMENT PLAN (EMP). 
 
With support from Environmental Monitoring Units (EMUs) of MARD and LIC Environment 
Specialist, PPMU implement the following EMP: 
 

Table 11. Environment Management Plan 

Potential environmental 
impact 

Mitigation measures Schedule Responsible 
entity 

Pre-construction phase (substrate preparation) 

Occurrence of smells in case 
the storage containers are not 
closed 

The storage tanks and beds 
should be closed to avoid bad 
smells. 

Before 
biogas plant 
construction 

Farmers 
MBP Owner 

Attraction of flies, insects and 
rodents 

The storage tanks and  beds 
should be sealed 

Leakages resulting in 
penetration of pollution into the 
soil and groundwater (leachate 
infiltration) 

They also should be 
underground- sealed to avoid 
penetration of leachate into the 
soil and groundwater 

Initial biodegradation of organic 
compounds can result in 
production of greenhouse 
gases, esp. methane, in the 
tanks and beds if the dung is 
stored too long. 

To avoid biodegradation in the 
tanks, a simple aeration system 
(air pump with disburser) can be 
installed 

Over-flooding of drying beds in 
case of strong rains (esp. in 
the rainy season) which can 
result in the distribution of 
organic compounds (pollution) 
into the households/farms 
surroundings, affecting also 
neighbours living close by. 

The side walls of the beds 
should be high enough to resist 
against flooding. 

Construction phase 

Excavated soil can either be 
distributed on the farm itself, 
or, if not possible, it must be 
transported to a construction 
waste dump site. The latter 
results in transport traffic and 
corresponding emissions of 
truck exhaust gases. 

Transport of surplus excavated 
soil and other waste only to 
legally registered dump sites. If 
the soil is distributed on the 
farm itself, it should be dumped 
in a way that plants and houses 
are not affected 

During 
construction 
of biogas 
plant at 
farms 

Farms, 
constructor 
and PPMUs 

For the excavation of the earth, 
heavy machines (e.g. 
excavator machines) are used 
that also produce exhaust 
gases during the working 
hours. The workers and the 
neighbourhood can be 
affected. 

Machine working hours and 
truck traffic should be reduced 
to a minimum but without 
causing unnecessary delay of 
the construction. Sound and 
noise filters for excavators 
should be applied 

Dust emissions during earth 
works, esp. in the dry season, 
are normal 

Work should not be conducted 
during windy and stormy 
weather in order not to distribute 
dust into the wider environment 
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If the soil structure is unstable 
and the dig is carried out very 
close to adjacent buildings, it 
cannot be ruled out that these 
buildings receive damages 
(e.g. wall cracks, damage of 
infrastructure 
installations like electricity 
cables, water pipes etc. 

Before starting earth works very 
close to houses and stables, the 
stability of the underground and 
the soil structure must be 
investigated and checked (pole 
piling) 

Workers can be affected due to 
work accidents. The 
construction of medium to 
large size biogas plants lasts 
for some 2 to 4 weeks and 5 to 
10 workers are necessary 

The workers should be provided 
with adequate labour and 
security clothing and devices 
(e.g. closed shoes, ear and eye 
protection, masks and helmets 
etc.) to be protected as well as 
possible against accidents 

Project operation phase 

Impacts resulting from the 
storage of dung 
 

- Occurrence of smells resulting 
in attraction of flies, insects 
and rodents 
 

- Leakages resulting in pollution 
of the soil and groundwater 
(leachate infiltration). 
 

- GHG production during longer 
storage periods and increased 
ambient temperatures 
 

- Over-flooding of beds and 
pollution of households/farms 
as well as the neighbours 

- Closure of all storage 
tanks and beds 
 
- Beds is underground- 
sealed to avoid penetration of 
leachate into the soil and 
groundwater 
 
- The beds’ side walls must 
be high enough to resist against 
flooding 
 
- To avoid biodegradation in 
the tanks, a simple aeration 
system can be installed 

After biogas 
plants are 
constructed 
and put into 
operation 

 

Impacts resulting from gas 
production 
 
- Gas leakages resulting 
from the bio-digester 
- Gas leakages resulting 
from the gas pipes. 
- Gas leakages resulting 
from the appliances and 
generators 

The bio-digester will be checked 
for gas-tightness by 
technician/EMU/PPMU. All 
valves, pipe connections, 
pumps (if used) and devices 
that have contact with gas will 
be regularly checked for gas- 
tightness. 
 
Burning of surplus gas should 
be avoided as much as 
possible. 
 
Biogas produced will be use to 
cooking and electronic 
generation (illumination and 
heating the livestock); the 
selected power generator 
(5kWh) is made in Vietnam with 
high quality, ratio of electric 
generation, also the machine 

After biogas 
plants are 
put into 
operation; 
For small 
farm and 
household 
plants, the 
check of gas- 
tightness 
depends on 
the expected 
volume of 
biogas. 
However, the 
monitoring 
should be in 
a 1-year 
rhythm 
 
 

Farms, 
PPMU 

and CPMU for 
samples 
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equippes with high H2S filter to 
reduce green house gas 
emission, the power generator 
will operate abour 3h per day 
- Biogas is prohibited to  be 
released unburned to the 
atmosphere, an enclosed flare 
has to be installed 

Impacts on human being’s due 
to unexpected accidents 
 
 

- Intoxications of people 
(including livestock) living close 
to a medium or large-scale 
biogas plant can be avoided if 
the plants are checked for gas-
tightness on a regular basis. 
 
- The same is valid to avoid 
explosions. Cooking and lighting 
devices must be in proper 
condition when used, and be 
maintained properly to reduce 
the risk of explosion. 

Impacts of bio-slurry on the 
environment if discharged 
untreated to the environment: 
 
- Leakages of the bio-
digester can result in 
penetration of bio-slurry into 
the soil, not only contaminating 
the soil but also the 
groundwater. This is of course 
a severe pollution if the 
groundwater layer is high and 
the groundwater is used for 
drinking water purposes. In 
case the digester is installed 
close to neighbouring houses 
of other families, these will also 
be affected 
 
- A too low hydraulic 
retention time of the dung in 
the bio-digester results in 
smelly bio-slurry (high 
remaining organic charge) and 
reduces the possible yield of 
methane for useful purposes 

- The biogas plant will be 
periodically checked for 
leakages by owner and 
technician 
- Farmers /households are 
provided training how to 
determine to correct dilution 
ratio. The retention time is 
mostly given through the 
dimension of the plant. 
 
- Sediment solids have to 
be periodically removed from 
the bio- digester. They can be 
composted and then used as 
fertilizer. The bio-sludge coming 
out of the bio- digester can 
either be dried (in Vietnam in 
drying fields under open skies) 
or be used in its wet form for 
application on agricultural 
land as soil improvement means 
or soil fertilizer. The semi-dried 
or dried sludge can also directly 
be used for application on 
agricultural land. 
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(not all biodegradable 
compounds are digested by 
the bacteria). 
 
- All leakages and also 
short retention times enhance 
the risk that pathogen micro- 
organisms are spilled out of the 
bio-digester, affecting the close 
environment 
 
- Eutrophication of surface 
water (decrease of water 
quality, uncontrolled algae 
growth, damage to fish and 
other aquatic life) due to the 
input of inorganic and organic 
compounds 
 
- Contamination of 
groundwater with water soluble   
inorganic and organic 
compounds. The pollution has 
to be considered as severe in 
case the groundwater is used 
for drinking water abstraction 
 
Leaching of nitrate, other 
soluble inorganic and organic 
compounds and possible 
pathogens to the groundwater 
from bio-slurry storage facilities 
and lagoons or from 
agricultural fields on which high 
doses of bio-slurry have been 
applied 
- A
ccumulation of nutrients in the 
soil if high concentrations of 
bio- slurry are applied 
- A
ir pollution is mainly the result 
of ammonia (NH4), di-hydrogen 
sulphide (H2S) as well as 
emissions of organic 
compounds (aldehyde, 
ketones, organic sulphur 
compounds etc.), resulting 
from subsequent aerobic and 
anaerobic degradation of bio-
slurry. Strong smells and doors 
can affect the neighbourhood 

 
The sludge can also be pre-
dried, composted and then used 
as fertilizing compost for many 
applications. It is in general 
expected that the dried sludge 
or compost is no longer 
contaminated with high 
numbers of harmful pathogens. 
Nevertheless, some parasites in 
their persistent forms (worm 
eggs, resistant spores) can 
survive the anaerobic treatment 
process in the bio- digester and 
the drying/composting process. 

 
Environmental monitoring plan of the MBP 
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Monitoring activities will focus on compliance with permit conditions, recording implementation 
of mitigation measures, environmental training and reviewing contractor environmental 
performance while also proposing and implementing remedial actions to address unexpected 
impacts. Environmental monitoring will consist of regular systematic checking that the EMP is 
being implemented effectively during each stage of the project. 
 
PPMUs shall undertake environmental monitoring during the operational and maintenance 
phase of the MBPs and LBPs as a contract requirement of the operator and shall also allocate 
sufficient resources to conduct the environmental monitoring of the Project.  
 

Table 12: Environment monitoring plan 

Items Project 
phase 

Indicators Location 
 

Time and 
frequency of 
monitoring 

Monitorin
g agency 

Managem
ent 

agency 

Air Constructio
n 

Dust 
generated on 
transport 
road and at 
construction 
site 

At 
constructio
n site 

 Contractor 
and owner 

PPMU 
EMU  

Noise Constructio
n 

At 
construction 
site, on 
transport 
road  

At 
constructio
n site 

 Contractor 
and owner 

PPMU 
EMU  

Surface 
water 

Constructio
n 
Operation 

Construction 
waste (liquid 
and solid)  

At 
constructio
n site 

1 time during 
construction 

PPMU/EM
U 

PPMU 
EMU 

Sanitary 
condition 
around 
the 
structure 

Operation Training 
programs on 
rural 
sanitary, 
prevention of 
disease 
caused by 
insects 

Surroundin
g of biogas 
plant 

Monthly or 
quarterly 

PPMU 
environme
nt staff  

PPMU 
EMU  

 
PPMU Environment Monitoring Unit and EMUs will be responsible for monitoring of environment 
and compliance with EMP in terms of:  

- Noise and vibration from construction plant (observation) 

- Drainage system, including sedimentation tank (observation) 

- Safety at construction site 

- Treatment of wastes 

- Land slide and erosion  

- Plan for emergency response 

- Inspection of gas leakage 
Monitoring indicators for water quality: 

- Ammonium (NH4) 

- Nitrate (NO3) 

- Nitrite (NO2) 

- o-phosphate (PO4) 

- COD 

- BOD5 

- Chloride 

- pH 
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Costs for environment monitoring: 
The environmental impacts during construction and operation of MBP are insignificant if using 
mitigation measures. The impacts are locally, manageable with proper disposal of construction 
waste, and avoiding gas leakage. The cost for mitigating the above problems is taken from the 
construction cost. The cost for training and monitoring gas leakage and water quality is taken 
from O&M costs of CPMU/PPMU/EMU. 
Reporting 
PPMU will submit environmental assessment (REA, IEE, EMP) of the LBP and MBP, as well as 
a semi-annual environmental monitoring report to CPMU, including: 

 Registration letter of a MBP and it has approved by local authority and PPMU  

 Rapid environmental assessment  

 Environmental category form with environmental safeguard specialist consultant 

 Initial environmental examination with EMP 

 Internal environmental monitoring each 6-month period on all size of operation, construction 
of biogas plant, especially for each MBP. 

 Any grievance/complaints on the environmental issues from the local people should be 
reported to CPMU and followed up. 

Responsible agencies for EMP implementation, monitoring and reporting: 
Table 13: Implementation and monitoring EMP 

Agency Responsibilities 

Executive 
Agency (EA)  

- Overall responsibility for project implementation 

- Assure sufficient fund for implementing measures proposed in the EMP 

- Assure that all projects are in line with regulations of EARF, IEE, ADB 
safeguards policy in 2009, of the GoV 

- Assure that the project is implemented in accordance with the GoV regulations 
and environment regulations 

CPMU - Assure that EMP regulations are seriously followed in project phases (pre-
construction, construction, operation) to minimise environment impacts to 
acceptable level 

- Monitor the implementation of EMP at national level 

- Prepare project semi-annual environment monitoring report at national level to 
submit to ADB 

- Assure that all projects are in line with regulations proposed in EMP, ADB 
safeguard policies 

- Recruit one qualified environment specialist for guiding, monitoring and 
reporting of EMP implementation 

- Establish a GRM as described in the IEE. If any complaints on environment 
issues, CPMU could report to ADB in time. 

PPMU - Assure that EMP regulations are followed in project phases (preparation, 
construction, operation) to minimise environment impacts to acceptable level 

- Monitor the implementation of EMP at provincial level 

- Prepare project semi-annual environment monitoring report at provincial level 
to submit to CPMU 

- Appoint one environment focal point staff/or 1 qualified staff for guiding, 
monitoring and reporting of EMP implementation at provincial level.  

- Monitor water quality by analysing samples and monitor biogas leakage 
periodically, if any issue found, monitoring unit, Environmental focal point of 
PPMU could report to CPMU immediately 

Farm/BP 
owner 

- Operate BPs as per project instructions 

- Plan to use biogas, to avoid release surplus gas into the air,  affecting the 
environment with GHG. 

- Use bio-slurry as per regulations (for irrigating crops, organic fertiliser) 

- Monitor surface water in the farms. 

- Monitor gas leakage in the farm 
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10.  CONCLUSIONS AND RECOMMENDATIONS  
 
This IEE assessed the environmental impacts of the project MBP in Binh Dinh Province, which 
is considered as category B on environmental impacts. Overall the LCASP project is likely to 
have positive impacts on the environment by improving the livestock waste management 
practices. The application of biogas plants will improve the environment by reducing GHG 
emissions, and water and soil pollution. Potential adverse environmental impacts for MBP have 
been identified and mitigation measures have been proposed, following the Environmental 
Assessment and Review Framework (EARF) and IEE for Biogas Plants. 
 
The Project will not cause any long term and significant adverse impact to the environment. As 
biogas plant is not constructed in sensitive areas or important ecological system. The impacts in 
the construction and operation phases could be mitigated by implementing the proposed 
mitigation measures in IEE/EMP. A schedule of maintenance and inspection should be 
developed by project management unit to prolong the service life of biogas plants and to 
minimise maintenance costs. 
  
It is strongly recommended that investments in appliances and generators are made for this 
MBP and other LBPs and MBPs to make sure that the farmers are able to use the produced 
biogas. Also, investment should be made in the secondary treatment of the bio-slurry coming 
out of the digesters to promote positive long-term environmental and social benefits of the 
Biogas Plants and of LCASP in general.  
 
Based on EARF and IEE for Biogas Plants, other new IEE for the Midium size Biogas Plant will 
be subjected for Central Project Management Unit’s approval after ADB’s endorsement of 
EARF, IEE for the Biogas Plants and this IEE for Medium-size Biogas Plant. 
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Annex 1: 
REA and environmental category 
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Annex 2: Some Pictures 
 
 

 
 
 

 
 


