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ADB Asian Development bank 
BGP or BP Biogas plant 
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BVC Biogas value chain 
CDM Clean Development Mechanism 
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CSAWMP Climate Smart Agricultural Waste Management Practices 
DMF Design and Monitoring Framework 
DONRE Department of natural resources and environment 
EARF Environmental assessment review framework 
EMP Environmental management plan 
EMUs Environmental monitoring unit 
GDP Gross Domestic Product 
GHG Greenhouse gases  
GoV Government of Viet Nam 
IEE Initial environmental examination 
KT1, KT2, HDPE Biogas plant types 
LBP Large size biogas plant 
LCASP Low carbon agricultural support project 

LIC Loan implementation consultancy 
M,L Medium, large 
MARD Ministry of agricultural and rural development 
MPB Medium size biogas plant 
MTR Midterm review 
NES National environmental specialist 
PAM Project Administration manual 
PPMU Provincial project management unit  
QCVN National technical regulation 
REA Rapid environmental assessment 
SBPs small size biogas plants 
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I. INTRODUCTION 
A. PROJECT BACKGROUND 
 
Viet Nam’s agriculture sector constitutes approximately 20% of Gross Domestic Product (GDP), 
25% of agricultural exports (2010), and provides an employment for 70% of rural households. 
Livestock’s share of the agricultural sector increased from 19.3% in 2000 to 27.1% in 2009. The 
number of farmers and medium to large scale enterprises raising livestock is steadily increasing. 
This growth is contributing to economic prosperity as well as poverty reduction in rural 
communities. However, livestock production, is seriously stressing the environment. Discharging 
untreated livestock waste carries high levels of pathogens which pollutes water resources; 
endangers both human and animal health; and emits greenhouse gases (GHG). Furthermore, in 
Viet Nam, agriculture is the highest contributor of GHGs (50%), followed by energy (25%); 
forestry (19%); and industry (4%). In terms of agricultural activities, the highest source of GHG 
emission is rice cultivation (45%), followed by livestock raising (35% as started in Project 
administration manual of LCASP project). 
 
The Government of Viet Nam intends to progressively adopt Climate Smart Agricultural Waste 
Management Practices (CSAWMP) by promoting the use of biogas plants to treat agricultural and 
rural household waste. Properly constructed BPs have important benefits by (i) reducing human 
and livestock disease outbreaks; air, water and soil pollutants; and reduction in firewood 
consumption; (ii) increasing savings of time and money, quantity and quality of organic fertilizer 
use, and access to rural income-enhancing carbon credit schemes; and (iii) producing biogas that 
can be used as renewable clean energy (gas and electricity); as well as bio-slurry, a clean 
organic fertilizer. Transformation of agricultural and rural household waste into clean energy and 
fertilizers through the use of biogas plants is referred herein as the biogas value chain (BVC). 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Project Map with Provinces 
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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 specific purposes include: 
  

- Improve management of livestock waste and bio-slurry while reducing environmental 
pollution; creating clean energy; bio-organic fertilizer; generating incomes from Clean 
Development Mechanism (CDM). 

 
- Increasing the application of CSAWMPs that are effectively certified; greater use of 

renewable energy and bio-fertilizer from agricultural waste; replicating models in order to 
reduce greenhouse gas emissions, and improving the livelihoods and quality of life of rural 
people.  

 
- Capacity building of stakeholders and disseminating knowledge and skills of good 

CSAWMP to beneficiaries.  
 
Expected Outcome 
 
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: 
 

- At least 70% bio-slurry is converted to organic fertilizers.  
- At least 80% energy produced by Biogas Value Chains (BVCs) is utilized  
- Daily workload of women and children is reduced by 1.8–2 hours, on average 

 
Project Component 

 
There are 4 components in the project as following: 
 

- Component 1. Expand use of livestock waste management infrastructure: 
- Component 2. Credit Lines for Biogas Value Chains 
- Component 3. Enhanced CSAWMP Technology Transfer 
- Component 4. Project management 

 
LCASP project is more concerned on rural environmental management, especially on livestock 
production. Also, the project will reduce air, water and soil pollution by supporting Climate Smart 
Agricultural Waste Management Practices (CSAWMP) for treating crop and livestock waste 
through the expanded use of biogas and bio-slurry processing technologies. At the present, focal 
environmental person in ten project provinces have organized well environmental monitoring on 
each medium or larger biogas plant which receipt the support of LCASP project central level. 
Environmental monitoring part of the project will Scope of application to all kind of biogas plant 
size (small, medium and large biogas plants). The aimed of the process to monitor and manage 
to all negative, potential impacts and environmental pollution management to environment 
causing by construction and operation of biogas plant in an area of the project provinces. Farm 
owners can only apply for support to build their biogas plants if they commit to meet the following 
criteria of Environmental protection, such as (i) the biogas plant and wastewater treatment facility 
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is locate more than one km from schools, hospitals and ecologically sensitive areas, (ii) inlet 
channel from the paved stable (to collect urine and flushed manure) with attached inlet mixing 
tank (mainly needed for high solid cow or poultry manure); (iii) separated or integrated biogas 
storage capacity; (iv) selected appropriate post-treatment system which fits to agricultural re-use 
(may be with liquid-solid separation) on one hand, and to the hygiene requirement (toilet 
connection) on the other hand; (v) quality gas piping with main gas valve, over- and under-
pressure valve, H2S filter, condense water trap, pressure indicator, adequate flare, monitoring set 
for biogas quantity; (vi) good quality biogas GENSET for electricity generation; (vii) in case 
produced biogas is not used, a qualified enclosed flare has to be installed to completely burn the 
produced biogas. 
 
Project Impacts on Environmental monitoring  
 
One of the key project investments in the construction of 36,000 small size biogas plants (SBPs) 
will accrue benefits for environmental management as adoption of this waste treatment 
technology can bring forward benefits such as, reduction in expenditure on fuel-wood; 
construction and installation of biogas creates employment and additional income; use of biogas 
saving the use of traditional cooking fuels; and additional income through selling bio-slurry, and 
using biogas for domestic based income generating activities such as commercial cooking.  
 
Further impact will be accrued on health as biogas reduces health risks (e.g. respiratory 
diseases, eye ailments, burning accidents) associated with indoor air 6 pollution, it improves the 
sanitary condition of the farm yard and its immediate, surroundings, by disposing animal and 
human waste. Application of bio-slurry can improve agricultural production and food availability. 
 
Through the Project’s third component, in CSAWMP Technology Development Transfer, 
environmental monitoring will have the opportunity to build practical knowledge in CSAWMP 
models and technology development where one of the applications such as the use bio-slurry as 
organic fertilizers can help improve crop and other agricultural productivity.  
 
Semi-annual environmental monitoring may also be presented with positive opportunities given 
the Project’s future plan to construct a large number of biogas plants (LBPs) spread over a wide 
and diverse geographic area, and the majority of the BPs has yet to be clearly defined as they 
are scattered around the 10 provinces. Hence, detailed environmental management plan for each 
province, where deemed necessary, cannot be prepared till the lists of committed beneficiaries 
are identified during project implementation.  
 
Objective of the Environment  Safeguard Monitoring  
 
The objectives of the environment safeguard monitoring and evaluation are to ensure that:  

- The implementation of project activities is in compliance with the IEE, EARF and EMP 
plan as agreed in mid-term review mission.  

- The semi-annual environmental monitoring has been effectively engaged in the project 
activities; 

- Availability of resources and the efficient, effective use of these resources to implement 
EMP 

- Institutions are well-functioning during the course of EMP implementation 
- Problems are identified, and appropriate remedial actions carried out. 

 
B. Project Implementation Progress   
 
In the last six months monitoring, total small biogas plant is 7458 (monitored 60% of total small 
biogas plant operated), medium biogas plant construction is 8 (100% medium biogas plants have 



 

5 

 

monitored since the beginning of its construction to operation) and there were two large biogas 
plants were constructed and operated in Nam Dinh province. 
 

Table 1. Total biogas plant in project province by the end of 2016 
 

No Province 

Number of constructed BPs from the beginning of 
the Project until end of Q4/2016 

SBP MBP LBP 

1 Nam Dinh 4.080            2  
2 Phu Tho 7.396 4   
3 Ben Tre 4.395     
4 Ha Tinh 4.425 4   
5 Tien Giang 2.469     
6 Binh Dinh 6.668     
7 Soc Trang 2.511 

 
  

8 Bac Giang 7.245     
9 Son La 1.879     

10 Lao Cai 2.089     
  Total 43.157 8 2 

 
 
II. INSTITUTIONAL SETUP AND RESPONSIBILITIES FOR ENVIRONMENTAL 
MONITORING AND SUPERVISON  
 

A. Environment Institutional Responsibilities of the project 
 
Based on the institutional arrangement for implementing the EARF/IEE/EMP a layout on the 
internal environmental monitoring is presented in Figure 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 2. Layout on internal monitoring arrangement for environmental safeguard 
 

ADB CPMU/ Environmental 

management Unit 

PPMUs Environmental focal point in PPMUs 

TSUs 

 

LIC/Environmental Specialist 

GOV/MARD 



 

6 

 

Assessment of coordination implementing the EMP of the subproject from July to December of 
2016  
 
- National environmental specialist: 
 

- Visited the construction sites of all kind of biogas plants in July to the end of August 2016 
to follow up the corrective action plan prepared by PPMUs to resolve the shortcomings 
arising during biogas plant construction, while finding out the achievements and 
noncompliance in terms of environmental performances of household and masons in the 
first quarter of 2016. 

- Worked closely with PPMUs in project provinces via email and telephone to collect the 
data of environmental compliance report of household, masons, environmental focal point 
in PPMU and requested them to ensure security and safety for community. 

- Summarized the achievements, shortcomings, and proposed mitigation measures to 
overcome the issues and problems. 

 
- Mason, environmental focal point and household: 
 

- Complied with the environmental safeguard policies and the implementation of the PPMU 
appropriately; 

- Cooperated actively with the PPMU, environmental focal point in supervising the 
construction of biogas plant at sites, and carrying out its corrective action plan to resolve 
any shortcomings effectively; 

- Prepared and submitted its monthly environmental compliance report to the NES and 
CPMU; 

- Actively participated in the training workshop will organize on  March of 2017 by CPMU 
and PPMU. 

 
B. institutional arragement and environmental monitoring in the last six months  

  
CPMU of LCASP project has establish an environmental unit in PPMU following the decision no. 
2745/DANN-LCASP on 4th November 2016 by the director of LCASP Project to manage all 
raising issue of environment which reported from PPMU and give the guideline documents 
(complied which environmental protection law 2015 issued by Vietnam government and ADB 
safeguard statement in 2009) to PPMU in term of environmental safeguard compliance of 
Vietnam Government and ADB policy, person in charge of environmental unit in CPMU is shown 
in table below: 
 

Table 2. Environmental persons in charge of CPMU 

 Environmental person in 
charge of CPMU 

Responsibility Contact 

1 Nguyen Thai Son Team leader thaison@apmb.gov.vn 
2 Phan Thuy Linh Member linh.phan.mp@gmail.com 
3 Do Ngoc Diep Member dongocdiep159@gmail.com 
 
At the same time, in each PPMU of project province, an environmental focal point is also 
established.  
 

Table 3. Environmental focal point in PPMUs 

Environmental 
person in charge of 

PPMU 

Organisation Current 
position 

Contact 

Luong Thanh Tung 
Lcasp Nam 
Dinh 

Technical 
assistant 

Luongthanhtungty44a@gmail.com 
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Nguyen Thi Khanh 
Hoa 

Lcasp Lao Cai 
Technical 
assistant 

Nguyenkhanhhoa.vfu@gmail.com 

Nguyen Diem Phuong 
Lcasp Tien 
Giang 

Technical 
assistant 

diemphuongtg@gmail.com 

Duong The Khoa 
Lcasp Bac 
Giang 

Environmental 
focal point 

thekhoabg@gmail.com 

Nguyen Thi Hai Yen Lcasp Ha Tinh 
Environmental 
focal point 

Haiyen4690@gmail.com 

Nguyen Chanh Binh Lcasp Ben Tre 
Environmental 
focal point 

ncbinh.knkn@yahoo.com.vn 

Tran Van Chien 
Lcasp Soc 
Trang 

Vice director/ 
Environmental 
focal point 

tvchienlcaspst@gmail.com 

Nguyen Huu Thuong Lcasp Son La 
Technical 
assistant 

timbanthatkho@gmail.com 

Vo Hoang Hiep 
Lcasp Binh 
Dinh 

Environmental 
focal point 

Hoanghiep510@gmail.com 

Hoàng Mạnh Thông Phu Tho 
Environmental 
focal point 

Hoangmanhthong1984@gmail.com 

 
The person in charge will take the duty to monitor and report of all size of biogas construction in 
the local follow the CPMU’s guideline (semi-annual environmental monitoring report), and for a 
new medium biogas plant construction, environmental focal point in PPMU will:  
 

- Prepare the rapid environmental assessment (REA) checklist and the environment 
categorization form for all MBPs and LBPs under the Project, and submit to CPMU, ADB 
for approval of environmental categorization. 

- Assistance from the environment safeguard specialist, prepare the IEE for category B 
MBPs and LBPs, consistent with the EARF and ADB's SPS 2009. 

- Ensure timely preparation of the IEE for MBPs and LBPs in manner satisfactory to CPMU 
and ADB 

- Prepare the EMP and ensure that the EMP provisions are implemented. 
- Submit to CPMU/ADB semi-annual reports on implementation of the EMP. 
- Ensure that necessary regulatory environmental permits and/or clearances required by 

the Government are obtained in a timely manner and copies are promptly submitted to 
ADB. 

- As part of the environmental assessment preparation, ensure that adequate public 
consultation with affected groups and local stakeholders is undertaken and documented in 
accordance with ADB's SPS 2009. 

- Prepare and implement an updated EMP or a corrective action plan to address 
unpredicted environmental impacts and/or non-compliance with EMP during project 
implementation. Ensure that ADB and DONRE are given access to undertake 
environmental due diligence or auditing for all project components. 
 

 A national environmental specialist has been hired by CPMU in May of 2016, and will response 
to:  
 

- Assist CPMU and PPMUs in submitting the required documentation to report to ADB the 
outcome of the screening and categorization process 

- Prepare an Environment Management Plan (EMP) with support from PPMUs in 
accordance with ADB Guidelines to assure these documents to be endorsed in conformity 
with ADB’s standards. The EMP shall highlight proposed mitigated measures and 
recommend required monitoring and supervision 
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- Coordinate activities of other specialists in the field trips and assist CPMU and PPMUs in 
organizing meaningful stakeholder consultations on all proposed medium and large 
biogas plants as required by ADB Safeguard Policy Statement 2009 

- Provide recommendations on technologies to make full use of the biogas and bio- slurry 
produced by biogas plants 

- Provide training as necessary on safeguard policies and environmental monitoring of 
biogas plants, according to the EMP, to CPMU and PPMU environmental specialists 

- Assist CPMU and PPMUs in the environmental monitoring of biogas plants as required. 
Monitoring of all medium and large biogas plants is prioritized although sample 
environmental monitoring of small biogas plants may also be required. 

- Ensure disclosure of project information on environment for affected persons and other 
stakeholders according to ADB Safeguard Policy Statement 2009; and 

- Assist CPMU and PPMU to prepare regular environmental monitoring reports to ADB 
according to the PAM. 

 
Moreover, to build a biogas plant, mason and material supply companies have to obtain training 
and certified by CPMU/PPMU. The total number of trained masons by the project count in the last 
six months monitoring are 27 persons, and 28 technical assistants. The total biogas material 
construction supplier companies which accepted by the CPMU/PPMU to construct and material 
supply are 9 companies. 
 

Table 4. List of mason and technical assistant participated in training course of biogas 
construction by province 

Province Number of mason Technical assistant  

Ha Tinh 5 7 

Tien Giang 5 6 

Binh Dinh 10 5 

Ben Tre 6 7 

Soc Trang 1 3 

 
 
Environmental monitoring in the last six month of 2016 has done only onsite inspection by 
PPMUs and by the environmental focal point in the PPMU.   
 
Environmental in charge person of PPMU in each project province has developed monitoring 
plant to check all biogas plant size which construct in province, there were 4 to 6 times for small 
biogas plant and 8 times for medium biogas plants monitoring follow the environmental 
requirements. It is summarized as follows: 
 

- I First inspection:  field survey on the biogas plant installation; confirm the information 
regarding the farmers, technology consulting, biogas size, location for 
construction/installation. 

- II Biogas plant construction monitoring- from the start of installation/construction, 
identifying specific works for each type of biogas plant, installation depth, testing for 
waterlog/air tightness for composite type plants. 

- III Follow up: Testing for brick construction on air leaking, water logging and guiding 
environmental package (construction of intake holes, digester, pressure tank and bio-
slurry container), registering number of construction and guiding operation of biogas 
plants. 

- IV: biogas plant operation agreement and support to farmers to complete technical 
procedures. 
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* For medium sized biogas plants, there are eight items to check.  
- I Consultant selection masons/contractors and drawings biogas plant design as required 

in the project. 
- II: Earth work and solid waste treatment/landfill design. 
- III Identify key works for medium biogas plant construction 
- IV, V, VI: Constructions. 
- VII: Check air leaking, water tightness 
- VIII: Agreement on operation of work 

 
In the last six-month environmental monitoring of biogas plant construction, the environmental 
safeguards were completed during the reporting period by the Specialist.  
 

- Modified and improved quality of table of random checks (Table 4 in Environmental 
Assessment and Review Framework- EARF) of biogas plants to be revised to include 
environmental monitoring parameters and reports (as mentioned in Para 19 of GOV/ADB 
MTR, September 2016). 

- Procedures and templates to CPMU and PPMUs on internal monitoring report on 
environmental safeguard to be submitted to ADB on a semi-annual basis. 

- Revised draft EMP with specific mitigation measures. 
- Procedures and templates for REA, environmental category format to PPMUs on 

environmental monitoring and mitigation measures of each medium or large biogas plant 
construction. 

- Conducted IEE for B category MBP/LBP with specific EMP to mitigate the impacts to 
CPMU and PPMUs on biogas plant construction. 
 

C. Incorporation of Environmental Requirements into Project Contractual Arrangements 
 
According to the last six-month environmental monitoring results, masons and biogas material 
supply companies of project provinces are trained by PPMU/CPMU and understand the technical 
of biogas plant, as well as environmental protection during construction, such as: 
 

- Trained and certificated masons are fully understand on the biogas plant technical 
requirement, the type of biogas plant (KT1 or KT2), manage plan  of  construction to avoid 
unexpected issues during construction, fire and explosion, wastewater, solid waste 
management, surround environmental protection, especially on surface water resources. 

 
- Approved biogas material supply companies have done which related to environmental 

performance a checklist and reporting format to PPMU such as: 
 

o The detailed biogas plant design, which biogas plant type will be used (HDPE 
airbag or KT2 types) to construct, the location of the construction have to locate far 
from the resident areas,  or not closed to surface water and other sensitive objects 
(cultural heritage, protected areas, sensitive environmental areas, etc.) 

o Biogas digester, HDPE bag quality, flare valve, fight fire equipment, gas pipe, 
pressure measurement (PSI counter meter), biogas plant instruction and operation 

o Non-Permeable basement of biogas digester, effluent tank (bio slurry) and 
wastewater treatment tank 

o Construction material and waste transportation followed the local regulations on 
transportation. 

 

In the first 6 months of 2016, there were 9 biogas material supply companies, that have 
commenced in Nam Dinh, Ha Tinh, Tien Giang, Phu Tho, Bac Giang, Soc Trang. The 
standardized design for construction the large and medium biogas plants are under developing, 
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however, masons, biogas owners and biogas material supply companies have spent more 
attentions on protection surround environment in biogas plant construction site. Likewise, the 
overall environmental performance of the biogas plant subprojects as of this reporting period is 
good. 

 
III. ENVIRONMENT SAFEGUARD COMPLIANCE WITH LOAN COVENANTS  
 
Table 5. Status of loan covenants 

 
 

Section Covenant Measures Status/Remarks 

Schedule 
5, Para. 12 

Environment 
The Borrower shall ensure or cause the 
FIs to ensure that none of the Subprojects 
involve any environmental, involuntary 
resettlement impacts or impacts on 
indigenous people or ethnic minority 
groups which can be categorized as 
Category A, all within the meaning of the 
Safeguard Policy Statement 
 

 
REA  
Categorizat
ion 

Being complied with. 
 
None of the Subprojects 
is Category A on 
environmental impacts 

Schedule 
5, Para. 14 

The Borrower shall ensure or cause the 
FIs to ensure that the preparation, design, 
construction, implementation, operation 
and decommissioning of each Eligible 
Subproject and all project facility comply 
with  

(i) All applicable Laws and regulations 
of the Borrower relating to 
environment, health, and safety 
 
 
 

(ii) The Environmental safeguards 
 

(iii) The EARF 
 

(iv) All measures and requirements set 
forth in the respective IEE and 
EMP and any corrective or 
preventative actions set forth in 
the Environmental Monitoring 
Report 

 Partly complied with. 
 
 
 
 
 
(i) All applicable Laws 
and regulations of the 
Borrower relating to 
environment, health, 
and  
 
(ii) The Environmental 
safeguards 
 
 
(iv) All measures and 
requirements set forth in 
the respective IEE and 
EMP and any corrective 
or preventative actions 
set forth in the 
Environmental 
Monitoring Report 

 
 
Compliance with the Environmental assessment review framework (EARF) 
 

Schedule 
5, Para. 14 

The environment categorization of all 

MBPs and LBPs under the Project and 

 
 

Being complied with. 
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(iii) preparation of environmental assessment 

documents shall follow the procedures 

outlined in this EARF 

 For each MBP and LBP, a screening and 

categorization process will be followed, 

and for those classified as category “B” for 

environment, an IEE will be required EMP 

detailing the following: (i) mitigation 

measures for all identified adverse impacts 

during pre-construction, construction and 

operation stages of the project, (ii) 

monitoring measures to assess 

environmental performance and impacts to 

ambient environment possibly resulting 

from the project. PPMUs are responsible 

for the monitoring of the EMPs  

 Complied with  as there 
is an IEE for Biogas 
Plants 

 The PPMUs shall undertake at least one 

public consultation for each medium and 

large scale biogas plant during its IEE 

preparation  

CPMU and PPMUs will disclose adequate 

information in a timely manner and 

adequate information in a readily 

accessible form to the affected people   

 Partly complied with 

 
Compliance with the Initial environmental examination (IEE) 
 

Schedule 
5, Para. 14 
(iv) 

No MBP or LBP with significant 

environmental adverse impacts (category 

A) will be selected.  

 
 

Being complied with. 
 

 If the MBP or LBP is confirmed as 

category B project according to the 

screening procedure, an IEE (see Annex 3 

for the outline of the IEE) will be submitted 

to ADB for endorsement before any 

construction can start  

 Non-compliance as no 

IEE for individual LBP, 

MBP carried out 
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 Mitigation Measures in EMP are 
implemented 

 Partly complied with 

 
 
IV. ENVIRONMENTAL MITIGATION MEASURES IMPLEMENTED IN THE REPORTING 
PERIOD 
 
During period of the last six months monitoring of 2016, the monitoring result showed that both 
PPMUs, households, masons and environmental focal point complied with implementation of the 
primarily mitigation measures at the biogas plant construction in most project provinces. The 
complied activities include gathering solid waste, using earth work machine which registered 
license of vibration, noise and gas exhausted emission; storing the excavated land tidily within 
the site boundary; gathering the construction materials neatly without negative impacts on traffic; 
collecting, classifying and selling the construction wastes for recycle and the remained wastes 
are disposed to local landfill without littering in the surrounding environment.  
 
Table 6   Status of Environmental mitigation measures implementation 
 

Environmental Mitigation Measures 
 

Status of implementation 

- The storage tanks and beds are closed to avoid bad 
smells 

- The side walls of the beds are high enough to resist 
against flooding. 

- The workers were provided with adequate labor and 
security clothing and devices  

- Closure of all storage tanks and beds, sealed to avoid 
penetration of leachate into the soil and groundwater  

- The bio-digesters are regularly checked for gas-
tightness.  

- All valves, pipe connections, pumps  and devices that 
have contact with gas are regularly be checked for gas- 
tightness 

- Avoiding of burning of surplus gas.  
- Other possible usages, e.g. transfer to neighborhood 

families (for cooking and lighting to avoid  burning 
surplus gas  

- An enclosed flare has to be installed avoiding release 
Biogas unburned to the atmosphere 

- The biogas plants are periodically be checked for 
leakages  

-  Farmers /households should be trained how to 
determine to correct dilution ratio. 

- The retention time is mostly given through the 
dimension of the plant.  

- Sediment is periodically removed from the bio- digester,  
composted and then used as fertilizer.  

- The use of bio-sludge as soil improvement means or 
soil fertilizer.  

Yes 
 
Yes 
 
Yes 
 
Yes 
 
Yes 
 
Yes 
 
 
Not yet for LBP 
Yes 
 
 
Not yet 
 
Yes 
 
 
Yes 
 
Not yet 
 
Yes 
 
Yes 
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V. ENVIRONMENTAL EFFECTS MONITORING 
 
A. Monitoring plan and responsibilities 
 
1. Monitoring plan.  
 
There was no monitoring plan of biogas plant construction and operation before an environmental 
focal point in PPMU was established. The environmental monitoring plan was developed for the 
period after MTR. 
 
2. Responsible agency: 
 
Environmental monitoring will conduct by two levels: provincial level and central level. At the 
project province, an environment focal point in PPMU has established and Department of 
Livestock Production is responsible to take sample and analyse following the national methods of 
environmental examination. At central level, the Centre for Analysis and Technology Transfer of 
Agricultural Environment Institute: Agricultural Environment Institute National Institute of Animal 
Husbandry (Livestock Environment Department) will be responsible for in-depth environmental 
examination of surrounding environmental of biogas plant site.  
 
B.  Environmental Effect Monitoring 
 
Environmental quality targets, sampling and analytical methods 
 
The expected environmental monitoring plan of the project is considering the scope of monitoring; 
environmental media; monitoring parameters, time, and frequency. The monitoring follows the 
methodology provided in the national standard methods for monitoring pollutants. Other 
associated standards are national environmental quality standards, pollutant discharge, and 
emission standards. 
 
Sampling Method 

 
Monitoring plan is to find out the potential adverse impacts on the environment, the possible 
environmental issues and propose prevention and mitigation measures for these adverse 
impacts. 
 
Sample-collecting points for air and surface-water quality are identified based on the TOR and 
field-survey results. The collection points have been identified on the monitoring map. 
 
Methods of sample collection, sample preservation, in-lab sample analysis and assessing 
environmental quality are compliance with Vietnam regulation (QCVN). For air quality: Air 
assessment follows QCVN 05: 2009/BTNMT, noise following QCVN 26:2010/BTNMT, vibration 
following QCVN 27:2010/ BTNMT. Surface-water quality is assessed by QCVN 08: 2008/BTNMT; 
livestock effluent examination follows the QCVN 62-MT: 2016/BTNMT 
 
 
Monitoring results 
 
Due to lack of environmental monitoring equipment at both environmental monitoring units, no 
environmental sample is taken and analysed. PPMU has done monitoring only on biogas plants 
construction site visit. No environmental sample has collected; therefore, it is still missing the 
quality of environment around biogas plant construction site.  
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PPMU with the support of environmental focal point will develop a plan to take sample and 
analysis of about 10 parameters to assess and evaluated the monitoring effect for the next 
monitoring periods. 
 
C.  Environmental Compliance Monitoring 
 
By 31 December 2016, the Project achieved target of construction of Small Size Biogas Plants 
(43,157 SBPs) in 10 provinces and 8 MBPs in 2 provinces of Phu Tho and Ha Tinh. MBPs and 
LBPs were planned to be constructed in Nam Dinh (shown in table 7 below). Project contributes 
to positive impacts on the environment, improving environmental sanitation at household and 
community level by reduction of livestock effluents to the water sources, improving livestock 
waste management practices, reducing agricultural pollutants and GHG emissions. It contributed 
to awareness raising and capacity strengthening for managing agricultural wastes. At the present, 
PPMU of project provinces have checked to 10% of constructed biogas plants, higher than the 
target of SBPs monitored by CPMU/PPMUs on operation and environmental facilities which 
proposed in PAM (5% of total constructed biogas plants) 
 

Table 7. The number of biogas plant constructed by size and province in the last six 

months monitoring (July to December, 2016) 

 

In all reports of PPMUs on environmental monitoring, it is shown that, there is no significant 
impact to environment medium and large biogas plants create a large biogas volume, which is 
used only for cooking. However, as the result of midterm review of ADB shown that, small 
constructed biogas plant in Phu Tho, Son La, Binh Dinh, Soc Trang do not have the treatment 
tank for livestock effluent properly, most of bio slurry tanks are not well designed, therefore, the 
effluent of livestock has not met the requirement that indicated in IEE  (heading C, paragraphs 
96, 97, 98, 116, 117, 118, 120, 133 and table 5-environmetnal management plant),  EARF 
(paragraph no.12. Environmental selection criteria of biogas plants, A2, A3, B1 B2, B3 (ii, iii, iv, v, 
vi, vii) of ADB for biogas plant construction and livestock effluent treatment facilities. 
 
Two large HDPE biogas plants in Nam Dinh and one medium HDPE biogas plant in Soc Trang 
were damaged by the storm and rat bites in July 2016. As observed, this biogas plants are 
defunct and still not fix. 
 
Regarding compliance monitoring, by the end of December 2016, environmental focal point in 
PPMU of the project provinces have  checked a total of 4364 (60% of small operated unit), 4 

Province Total SBP 
constructed 

Total MBP 
constructed 

Total LBP 
constructed 

Total Operating Checking Total Operating Checking Total Operating Checking 

Binh 
Dinh 

1029 1029 65 0 0 0 0 0 0 

Ben Tre 770 770 770 0 0 0 0 0 0 
Bac 
Giang 

1209 1209 1000 0 0 0 0 0 0 

Ha Tinh 850 850 740 4 4 4 0 0 0 
Nam 
Dinh 

819 819 50 0 0 0 2 2 2 

Lao Cai 413 413 44 0 0 0 0 0 0 
Son La 429 429 150 0 0 0 0 0 0 
Soc 
Trang 

575 575 181 0 0 0 0 0 0 

Phu Tho 1002 1002 1002 4 4 4 0 0 0 
Tien 
Giang 

362 362 362 0 0 0 0 0 0 

Total 7458 7458 4364 8 8 8 2 2 2 
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medium and 2 large biogas plants,  also submitted  the internal environmental monitoring reports, 
Rapid environmental assessment-REA, environmental category form to CPMU for new biogas 
plant construction as well as constructed units. All of the project provinces have registered for 
good performance on environmental monitoring to the next monitoring period, and ensure that 
PPMU will follow monitoring steps that indicated in Environmental safeguard documents of 
CPMU. This over-all rating indicates that the environmental focal point in PPMU will address most 
of the environmental issues identified in their respective IEEs, EARF in next monitoring period. 
 
The measure of environmental performance across all provinces reflects the ability of the CPMU, 
PPMU to manage adverse environmental impacts of the LCASP.  
 
From the report that submitted by PPMUs of project province, PPMU of each project province has 
developed plan to check all size of biogas plant, as: 
 

- 60% of total small biogas operated (7,458 small operated biogas plants) has been 
checked 

- 100% of 2 large and 8 medium biogas plants have been checked for all items of 
environmental requirement. However, as mentioned in table 9 on above, most SBPs in 
project province (except some SPBs in Son La) do not meet the environmental standard 
on biogas effluent. Based on site observation survey, it is shown that the biogas effluent is 
so dark water, condensed suspended solid. Moreover, the biogas effluent treatment tank 
of checked medium biogas plant in Tien Giang was very odors, dark water and 
suspended solid (slurry). This issue will contribute many negative impacts to surround 
surface water around the areas. Two large HDPE biogas plants in Nam Dinh province 
were damaged by rat and storm hit. 

- 27 masons, 28 technical assistants of PPMU have been trained follow the requirement of 
CPMU and PPMU on construction of biogas plant.  

- All households and masons were attended in the training course of biogas plant operation 
and maintenance, as well as safety use to avoid fire and explosion. 

- Environmental safeguard has visited ten project provinces to observe conditions of 
environment around biogas plant construction. 

- During the MTR mission, the local people and local authorities in Phu Tho and Nam Dinh 
provinces expressed their pleasure with the LCASP as the project contributed to improved 
environmental sanitation, one of the criteria for the “New Rural” Commune. 

 
VI. PUBLIC CONSULTATION, GRIEVANCE REDRESS MECHANISM 
 
PPMU has developed a complaint form and grievance redress mechanism to solve problem 
raising relate to biogas plant construction to local resident and PPMUs of the project province. 
But until   present, CPMU and PPMU have not received any complaint from the local resident on 
the biogas construction.  During the mission, the provincial, district and commune PC and local 
people expressed that Biogas plants supported by the LCASP contributed to positive impacts on 
the environment, improving environmental sanitation at household and community level by 
reduction of livestock effluents to the water sources, improving livestock waste management 
practices, reducing agricultural pollutants and GHG emissions. It contributed to awareness raising 
and capacity strengthening for managing agricultural and livestock wastes. 
 
 
VII. INSTITUTIONAL STRENGTHENING AND TRAINING 
 
As of September 2016, the feasibility study of capacity building (package number 14) to provide 
environmental monitoring equipment the Department of Livestock Production has been accepted 
by ADB and now under bidding process. Training course of environmental safeguard policies and 



 

16 

 

monitoring have not done yet. However, the training program on this course will start in March of 
2017.   
 
VIII. KEY ENVIRONMENTAL ISSUES 
 
Project contributes to positive impacts on the environment, improving environmental sanitation at 
household and community. In order to mitigate negative impacts of the Biogas Plants 
construction and operation, the environmental consideration has been incorporated into the 
project documents such as EMP/IEE, EARF. The most component of biogas plant monitoring has 
been focused in Table 8 
 
Table 8: Environmental Issues related to biogas plant construction in the last six months 

monitoring (July – December 2016) 

Design/construction Issue Identification biogas plant 
which occur issue 

1. In adequacy 
design or some 
components are not 
followed to the 
original design/or in 
realistic condition  

- Not follow the design, digester has 
been leaking the cover, gas leak 
(smell) 
- Bio-slurry tank does not have or 
leaked the cover, the tank is not 
constructed follow the appropriated 
design (environment requirement), 
without proper design. 
- Biogas effluent/discharge water does 
not meet the regulations before release 
to environment  
- Do not have a post treatment system 
for biogas effluent 

- Most of checked small biogas 
plants in Tien Giang, Ben Tre, 
Phu Tho, Son La Bac Giang, 
Ha Tinh, Binh Dinh, have a 
problem with effluent/discharge 
water, the biogas effluent does 
not meet the requirements that 
indicated in IEE (Heading C, 
paragraphs 96, 97, 98, 116, 
117, 118, 120, 133 and table 
5-environmetnal management 
plant) tableT articleT) EARF 
(paragraph no. 12. 
Environmental selection 
criteria of biogas plants, A2, 
A3, B1 B2, B3 (ii, iii, iv, v, vi, 
vii) of ADB for biogas plant 
construction and livestock 
effluent treatment facilities. 

2. Damage HDPE defunct 
- Cover of biogas plant is not sealed 
well 
- Ventilation valve broken  
- Biogas plant’s wall damaged by soil 
erosion or landslide, rats bite air-bag 
- Livestock waste deposition tank (an 
environment) broken (loss cover or 
clogged) 
- Balancing pressure tank is broken, 
discontinued pressure regulators 
- Conductors gas or broken gas 
pipeline (apart from the weather, rats 
...) 

- 2 large biogas plants in Nam 
Dinh province, 1 Medium 
biogas plant in Tien Giang, 
HDPE bags are defunct due to 
rat and storm hit 

3. Sewage system, 
wastewater collection 
channel and biogas 
effluent treatment 
tank 

Sewage system, wastewater 
collector/channel around the 
construction  
runoff 
Construction nearby the living areas 
Flies, mosquitos and rodent 

- All biogas plants in project 
provinces do not have the 
sewage channel to collect 
wastewater. Small biogas 
plants are constructed nearby 
the living house of resident in 
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Design/construction Issue Identification biogas plant 
which occur issue 

Diseases speared out project province 

 
Pending Environmental Issues 
 
PPMUs have not got adequate equipment and expertise in environment monitoring activity. The 
inspection mainly focused on checking if the BPs are well operated and the farmers have been 
trained in BP operation as well as the environmental facilities attached with the biogas digester; 
but the environmental indicators and quantitative analysis were not a part of this random 
checking activity; (ii) Ineffective practices for post treatment and not following instruction set out 
EARF/IEE, particularly using of large volume water for clearing breeding facilities and 
inappropriate design of sedimentation tank for effluent treatment, has caused insanitation in 
wastewater discharging to the garden in SBPs ; 
 
(iii) The construction of MBPs started in Phu Tho and Ha Tinh Provinces in 2016 has not followed 
the environmental assessment procedure in the EARF and as stated in the Initial Environmental 
Examination (IEE) of Biogas Plants construction. This reflected in no environmental management 
plan being prepared to mitigate the potential negative environmental impacts, such as reduce the 
release of biogas and/or the burning of surplus biogas which could lead to increase methane 
emission, and hence, prevent the project meeting its objective of reduction of GHGs from 
agricultural wastes. 

 
 

Table 9. Review implementation of agreed actions requested in ADB MTR. 
 

N
o 

Issue Agreed Action Responsibility 
Time 
frame 

Progress 

1 Expanded Use of 
Livestock Waste 
Management 
Infrastructure 

- Procedures and 
templates for random 
checks of biogas plant to 
be revised to include 
environmental monitoring 
parameters and reports  

CPMU/LIC 
consultants 

March 
2017 

On-going 
process 

5 Environmental 
Safeguard 
Recommendatio
ns 

- Improve quality of the 
environmental 
safeguards part in the 
next periodic project 
reports  

CPMU/LIC Jan.  
2017 

Done (semi-
annual 
environmental 
monitoring 
report of LCASP 
project 
provinces) 

- Internal monitoring 
report on environmental 
safeguards to be 
submitted to ADB on 
semi-annual basis 

CPMU/LIC Dec. 
2016 

On-going to 
finalise the 
document  

- Revise draft EMP with 
specific mitigation 
measures 

LIC Nov. 
2016 

Done 

- Appoint an 
environmental focal 
point at PPMU  

CPMU Nov. 
2016 

Done 

- Establish an 
environmental 

CPMU Nov. 
2016 

Done 
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N
o 

Issue Agreed Action Responsibility 
Time 
frame 

Progress 

management unit at 
CPMU 
- Conduct Rapid 
Environmental 
Assessment and 
environmental screening 
for MBPs and LBPs to 
avoid significant adverse 
environmental impact 

PPMU/LIC Dec. 
2016 

Done 

- Conduct IEE for B 
category MBP/LBP with 
specific EMP to mitigate 
the impacts 

PPMU/LIC Dec. 
2016 

The template of 
IEE for B 
category 
MBP/LBP with 
specific EMP to 
mitigate the 
impacts has 
been done and 
delivered to 
PPMU  

 
During the last six- month environmental monitoring at the biogas construction sites in all ten-
project province, several environmental monitoring issues have been identified, such as: no 
environmental samples have been collected (have not yet provided any environmental monitoring 
equipment), the construction activities were not followed the steps that indicated in pre-IEE, 
EARF. Therefore, to the next environmental monitoring period, it should be done in several 
targets, these are: 
 

- Organizing the training course of environmental safeguard policies in both of Vietnam 
Government and ADB policies to measure the same BGP assessing environmental 
improvements  

- Providing and setting up the environmental monitoring laboratory in each Department of 
Livestock Production of PPMU, as well as sampling collection and analysis. 

- All medium biogas plant have got the license of CPMU, ADB on environmental 
management plant, environmental initial examination, and should have conduct REAS, 
environmental category form. 

- For specific steps, environmental focal point in PPMU has to conduct several tasks which 
follow the table below. 

 
Table 10. The outstanding issues need to be fixed in the next six months monitoring 

No 
Shortcomings and 
Recommendations 

Implementing 
Responsibility 

Monitoring/ 
Supervising 

Time 

 

Overcome the shortcomings of 
the last six months monitoring 
that are not implemented  

  
 

1 Training PPMU staff on 
environmental policies, 
completing environmental 
reports, such as semi-annual 
environmental monitoring, IEE, 
EMP, REA 

PPMU, 
CPMU/LIC 
environmental 
consultant 

CPMU and LIC 
environmental 
consultant 

May 
2017 
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 2 Need to meet the 
environmental requirement by 
following the environmental 
guideline documents to biogas 
construction 

PPMU/LIC PPMU; mason, 
householder 
Environmental 
monitoring 
consultant  

June 
2017 

3 Environmental focal point have 
to submit to PPMU the report of 
initial environmental 
examination, EMP, REA, 
environmental category for 
each medium and large biogas 
plant before construction, set 
up the routine monitoring time 
to monitor phases of 
construction, operation of 
biogas plant. 

PPMU/LIC PPMU; support 
from 
Environmental 
monitoring 
consultant of LIC 

June 
2017 

4 Need to collect environmental 
sample every 6 months and 
analyse as well, when 
Department of Livestock 
Production of province received 
laboratory analysis equipment. 
Environmental monitoring unit 
at central level need to make 
sample collection and analysis 
in depth to monitor overall 
environmental condition around 
the biogas plant construction as 
well as specific environmental 
condition in the province. 

PPMU/LIC/ 
EMUs 

PPMU; 
Environmental 
monitoring 
consultant, 
environmental 
monitoring unit 
at central level of 
Centre for 
Analysis and 
Technology 
Transfer of 
Agricultural 
Environment 
Institute; the  
department of 
livestock 
environment of 
National Institute 
of Animal 
Husbandry  

Expect
ed in 
Decem
ber 
2017 
(3rd  
internal 
environ
mental 
monitor
ing) 

5 Approval of the documents of 
environmental safeguard of 
PPMU to new biogas plants 
(before construction)  

CPMU/LIC PPMU; 
Environmental 
monitoring 
consultant, 
CPMU 
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IX. CONCLUSIONS AND RECOMMENDATIONS 
 
A. Conclusion 
 
In the last six- month of environmental monitoring, it is shown that all biogas plants are 
constructed following the standard design. There is no recorded any negative impacts to 
environment during preparation, construction and operation of biogas plants. Some limitations 
during the monitoring period are: 
 

- Environmental focal point in PPMU faced difficulty to complete the reports due to lack of 
supporting documents and environmental monitoring equipment. 

- Most biogas plants do not have adequate bio-slurry tank design; therefore, the effluent of 
biogas plant does not meet the national technical regulation on livestock effluent. 

- Environment samples collection and analyses have not been done for this monitoring 
period. 

 
B. Recommendations: 
 
The following corrective actions are proposed to be carried out to secure environmental 
safeguard compliance meeting the project objectives in reduction of GHGs. 
 

- CPMU with the support from safeguard consultant provides guidance and training to 
PPMUs/farmers in EMP implementation to ensure SBPs constructed and operated in 
accordance with environmental indicators e.g saving water consumption for clearing 
breeding facilities and effective practices for post treatment of effluent. 

- For all MBPs and LBPs, environmental impacts should be screened to avoid category A 
with significant environmental impacts and IEE would be conducted for category B 
including EMP be prepared for adverse environmental impacts, especially the issues of 
releasing biogas into the atmosphere and/or burning surplus biogas, and using of bio-
slurry and livestock waste. Mitigation measures should be proposed to ensure the project 
meeting its objectives of reducing GHG and improving environmental quality. 

- PPMUs in the project province should follow the steps that indicated in annexes 1, 2 and 
3 to fulfil environmental safeguard requirement and environmental management as well 
as improve quality of surrounding environmental. 
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Annex 1. 
Environmental Management Plan Compliance Monitoring 
Project province:______________________________________________________________ 
Biogas plant number:___________________________________________________________ 
Biogas plant size and capacity:__________________________________________________ 
 

1. Pre-construction phase 

 Potential 
environmental impact 

Mitigation 
measures 

Schedule Responsibility Rate of 
implementatio
n (1-4: Not 
implemented, 
partly 
implemented, 
implemented, 
well 
implemented) 

1 Occurrence in case the 
storage containers are 
not closed 

The storage 
tanks and beds 
should be closed 
to avoid bad 
smell 

Before 
biogas 
plant 
constructi
on 

Farms  

2 Attraction of flies, 
insects and rodents 

The storage 
tanks and beds 
should be sealed 

 

3 Leakages resulting in 
penetration of pollution 
into the soil and ground 
water (leachate 
infiltration) 

The storage 
tanks and beds 
should 

 

4 Initial biodegradation of 
organic compounds can 
result in production of 
GHG, especial Methane 
(CH4), 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 

 

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

The side walls of 
the beds should 
be high enough 
to resist against 
flooding 
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Environmental Management Plan 
2. Construction phase 
 
 Potential 

environmental 
impact 

Mitigation measures Schedule Responsibility Rate of 
implementatio
n (1-4: Not 
implemented, 
partly 
implemented, 
implemented, 
well 
implemented) 

1 Excavation of large 
amounts of soil. The 
soil can either be 
distributed on the 
farm itself or must be 
transported to a 
construction waste 
dump site.  

Transport of surplus 
excavated soil and 
other waste only to 
legally registered dump 
sites. If 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 
PPMU 

 

2 For the soil 
excavation, heavy 
machines are affect 
workers and 
neighbourhood with 
noise and vibration 

Working hours and 
truck traffic should be 
controlled and reduce 
noise level 

 

3 Air pollution with dust 
from earth works, 
especial during the 
dry season 

Work should not be 
conducted during windy 
and stormy weather to 
prevent dust distribution 

 

4 Damage to buildings 
if the soil structure 
unstable and 
construction close to 
house 

Investigation and check 
the soil and 
underground stability 
before starting earth 
work close to 
houses/building 

 

5 Accidents for 
workers during 
construction 

The workers should be 
provided with adequate 
labour and security 
clothing and devices- 
PPE (shoes, ear and 
eye protection, marks 
and helmets) 
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Environmental Management Plan 
3. Operation phase 
 
 Potential environmental impact Mitigation measures Schedule Responsibility Rate of 

implementation (1-
4: Not 

implemented, partly 
implemented, 

implemented, well 
implemented) 

 
 
1 
 
2 
 
3 
 
 
4 

Impacts resulting from the storage of 
dung: 
-Occurrence of smells resulting in 
attraction of flies, insects and rodent 
-Leakages resulting in pollution of the 
soil and groundwater 
-GHG production during longer storage 
periods and increased ambient 
temperature 
-Over flooding of beds an pollution od 
houses/farms and neighbours 

-Closure of all storage tanks and 
beds 
-Beds should be underground 
sealed to avoid penetration of 
leachate into the soil and 
underground water 
-The beds aside 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 

Farms 
Constructor 
PPMU 
 
 
 
 
 
 
 
 
Farms 
Constructor 
PPMU 
M/LBP- CPMU 
check samples 

 

 
5 
 
6 
 
7 

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-digesters must be 
checked for gas tightness. All 
valves, pipe connections, pumper 
and devices that have contact with 
gas should be regularly checked 
for gas tightness. 
Bunring surplus gas should be 
avoid as much as possible. Other 
possible usages, e.g. transfer to 
neighbours for cooking and 
lighting 
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Biogas should never be released 
unburned into the atmosphere, an 
enclosed flare should be installed 

8 - Impacts in human due to unexpected 
accidents 

Intoxications of people and 
livestock should be avoided by 
checking 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 should 
also be maintained properly to 
reduce the risk of explosion. 

 

 
 
 
9 
 
 
10 
 
 
11 
 
 
12 
 
 
13 
 
 
 
14 

Impacts of bio-slurry on the 
environment of discharged untreated to 
the environment: 
-Leakages of the bio-digester can be 
result in penetration of bio-slurry into 
the soil polluting soil and groundwater 
-A too low retention time of the dung in 
the bio-digester result in smelly bio-
slurry 
-All leakages and short retention time 
enhance risks of pathogen affecting 
surrounding environment 
-Eutrophication of surface water caused 
algae growth, reducing dissolved 
oxygen 
-Contamination of groundwater with 
inorganic and organic compounds, 
especially if groundwater is used for 
drinking water 
-Leaching of nitrate, other soluble 

The biogas plant should 
periodically be checked for 
leakage: 
-Farmers/households should be 
trained how to determine to 
correct dilution ration. The 
retention time is mostly given 
through the dimension of the 
plant. 
- Sediment must be periodically 
removed from the bio-digester and 
used as fertilizer. Avoid harmful 
pathogens  
- Use lime stone to absorb leaked 
slurry and clean surround areas. 
-   Eutrophication of surface water 
caused algae growth: farmer 
should clear the pond or planting 
hyacinth, or lemna up taking the 
overloaded nutrient in pond 
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15 
 
 
16 
 
 
 
17 
 

inorganic and organic compounds and 
pathogens to the groundwater from bio-
slurry storage.  
-Accumulation of nutrients in the soil if 
high concentrations of bio-slurry are 
applied 
-Natural areas such as wetland, 
mangrove are directly impacted by 
water pollution, causing biodiversity 
losses 
-Air pollution from NH4, H2S with bed 
smell, resulting from aerobic and 
anaerobic degradation of bio-slurry 

- Sewage channel and wastewater 
collector should implement to treat 
wastewater, properly. 
- Biogas plant’s bed should cover 
by geotextile before construction   
to prevent leaking 
- Polluted air by  NH4, H2S: should 
check bio-digester cover/lid to 
ensure that the mount of bio 
digester is sealed   
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Annex 2. 
Environment Monitoring Forms 

(For each medium or large biogas plants) 
 
 
 

Date of Monitoring:__________________________________________________________ 
Enumerator:________________________________________________________________ 
Project Province:____________________________________________________________ 
Biogas plant Size and Number:_________________________________________________ 

 

 Indicators Done Partly 
done 

Not 
done 

Remarks 

I. Performance Indicator #1:  Preparation Phase 

1 Did REA and environmental 
categorization form for the (M,L) BP 
submitted to CPMU/ABD?   

 

 
2 Did IEE for the (M,L) BP carried out?     
3 Do the storage tanks and beds closed to 

avoid bed smells?     
 

  
4 Do the storage tanks and beds closed or 

opened and attract flies, insects and 
rodents   

 

 
5 Do the storage tanks and beds closed to 

avoid leakages infiltration into 
groundwater and soil?   

 

 
6 Do the tanks aeration good enough to 

avoid biodegradation?    
 

 
7 Do the tanks kept from over-flooding in 

case of heavy rain?   
 

 

II. Performance Indicator #2:  Construction Phase 

8 Has the excavated soil and waste 
disposed in legal dumping site?   

  
  

9 Has the excavator’s working hour affect 
neighbourhood with noise and vibration?   

  
    

10 Has the excavation soil resulted in dust?         
11 Have the soil structure and underground 

investigation been carried out to avoid 
damages to close buildings?   

  

    
12 Do the workers equipped with Personal 

Protective Equipment to avoid 
accidents?   

  

    

III. Performance Indicator #3:  Operation Phase 

Storage of dung 

13 Do the storage tanks and beds closed to 
avoid bed smells? 

       

14 Do the storage tanks and beds closed or 
opened and attract flies, insects and 
rodents 

       

15 Do the storage tanks and beds closed to 
avoid leakages infiltration into 
groundwater and soil? 

       



 

27 

 

16 Do the tanks aeration good enough to 
avoid biodegradation?  

       

Gas leakage 

17 Has the bio-digester been frequently 
checked for gas tightness? 

        

18 Has the valves and pipe been frequently 
checked for gas tightness 

        

19 Have the appliances and generator been 
frequently checked? 

     

20 Has surplus biogas burned?      

21 Has unburned biogas released to the 
atmosphere? 

     

 Unexpected accidents (Intoxications and explosion) 

22  Has the biogas plant regularly checked 
for gas tightness to avoid intoxication?  

        

23 Has the biogas plant and cooking, 
lighting devices regularly checked for 
gas tightness to avoid explosion? 

        

24 Has the farmer been trained in safety 
issues in biogas operation? 

     

 Bio-slurry 

25 Has the bio-slurry contaminated soil and 
groundwater? 

        

26 Has farmer trained in the correct dilution 
ratio and retention time in bio-digester? 

        

  
27 

Has algae bloom occurred in 
ponds/surface water in the region? 

      

 28 Has the groundwater checked for NH4+, 
NO3? 

     

IV. Indicators #4: GRM 

29 Is there any GRM to receive complaints 
on BP? 

        

30 Is there any complaints received in the 
monitoring period? 

        

 
Please briefly describe or note the issue which have to be done to the next monitoring 
period: 
 

1. Performance Indicator #1:  Preparation Phase 
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 
 

2. Performance Indicator #2:  Construction Phase 
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 

3. Performance Indicator #3:  Operation Phase 
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 

4. Indicators #4: GRM 
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 
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Annex 3.  

Complaint Register and Complaint Form  

The LCASP Project welcomes complaints, suggestions, queries and comments regarding project 

implementation. We encourage persons with grievance to provide their name and contact 

information to enable us to get in touch with you for clarification and feedback. Should you 

choose to include your personal details but want that information to remain confidential, please 

inform us by writing/typing “CONFIDENTIAL” above your name. Thank you.  

 

Date  
 

Place of registration  

Contact 

information/personal 

details  
 

Name:  Gender: Male Female Age:  

Home address:   

Village/town:   

District:   

Province   

Phone number:   

Email:   

Complaint/suggestion/query/comment/question (please provide in details (who, what, where 

and how) of your grievance below: If included attachment/note/letter, please stick here  
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Annex 4: Pictures of LCASP project-Environment 

 
1. Bac Giang province 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Nam Dinh province 
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3. Phu Tho province 

 

 

 

 

4. Son La province 
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5.  Ha Tinh province 
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6. Binh Dinh province 

 

 

 

 

7. Tien Giang, Ben Tre, Soc Trang provinces 
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