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of or reference to a particular territory or geographic area in this document, the Asian
Development Bank does not intend to make any judgments as to the legal or other status of any
territory or area.

EXECUTIVE SUMMARY
The Climate Resilient Inclusive Infrastructure for Ethnic Minorities Project I will support
the acceleration of inclusive socioeconomic development of Binh Dinh and Quang Nam provinces.
The project is aligned with the National Target Program on New Rural Development for 2016–
2020 and the Master Plan on Socioeconomic Development of Central Coastal Provinces through
2020.
The project investment targets districts with the highest proportion of ethnic minorities
beneficiaries. These mostly remote western districts have very low population density meaning
that most local inhabitants face extended travel times to access services and markets compared
with high density areas where schools and health clinics are able to be provided closer. The
impact of the project will be inclusive socioeconomic development of Binh Dinh and Quang Nam
provinces accelerated with the project outcome social and economic status and inclusiveness of
ethnic minorities communities improved.
The Government of Viet Nam and Binh Dinh Provincial People’s Committee (PPC) are
seeking financing from ADB for construction of four road subprojects 1 and two water supply
subprojects, of which a representative subproject is proposed and titled An Lao District Water
Supply Subproject in An Lao District, Binh Dinh Province in the center of Viet Nam. The Binh Dinh
PPC is the executing agency and the Binh Dinh professional project management unit (PPMU)of
construction investment works for agriculture rural development, is the implementing agency
responsible for the implementation of the project.
As project owner, each PPC will be the Project Owner (government terminology) with the
authority and jurisdiction to assign project management responsibility to the Binh Dinh PPMU. In
ADB terms, each PPC is an executing agency and the delegated PPMU is the implementing
agency. The project preparation uses a sector-project approach where two representative
subprojects are used to test the feasibility of the overall investment each output along with project
due diligence undertaken by ADB transaction technical assistance.
The subproject covered in this initial environmental examination (IEE) consists of
upgrading An Lao water treatment plant (WTP) to 3,500 cubic meter (m3) per day supplying water
to approximately 20,000 residents in An Lao town and upgrading An Trung WTP to 150 m3 per
day, supplying water to a total 220 households in An Trung Commune, An Lao District to ensure
water quality according to the current domestic water supply standards of Viet Nam. While raw
water for An Lao WTP is extracted from Song Vo reservoir irrigation system, raw water for An
Trung WTP is extracted from a local stream (Ra Ngam).
The IEE for An Lao District Water Supply (An Lao Town WTP and An Trung WTP) is
compiled based on material from data collected during site visits conducted by ADB and domestic
and international environmental consultants, social consultants and consultations with affected
persons and stakeholders. The project is classified by ADB as Category B and it is required to
prepare an IEE for fulfillment of ADB Safeguard Policy Statement 2009. Domestic environmental
impact assessment is not required by existing Vietnamese environmental regulation for this
project for small water supply capacity (under 5,000 m3 per day for surface water exploitation).
However, an environmental protection plan for this subproject is needed to a significantly lesser
extent.
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An IEE has been prepared for a representative road subproject in addition to this subproject.

The IEE has reviewed the environmental impacts associated with the subproject
implementation’s activities and has developed a comprehensive environmental management plan
(EMP) to address these activities and propose appropriate mitigation measures. The EMP
includes the need to mitigate and manage the risks of coronavirus disease (COVID-19) including
the contractor preparing a COVID-19 prevention and management plan.
The project is assessed to be a low risk for COVID-19 impacts based on the COVID-19
management within Viet Nam that has seen no infected individuals since March 2020. Risk
management will focus on securing this situation at work sites through adopting preventative
measures that limit the risk of transmission into subproject work sites or the adjacent communities.
Preparation and implementation of plans for standard occupational measures for construction
sites will minimize risks to worker health or safety; COVID-19 mitigation measures and actions
will also be required.
The main anticipated adverse environmental impacts will be related to the clearing of
land, construction activities and later operation of the water supply scheme. By nature, such
infrastructure project will induce short-term and localized impacts during both construction and
operation phases, and are associated with soil erosion, construction noise, fugitive dust,
wastewater, solid and hazardous waste, disruption of traffic and community services, risks to
worker health and safety, and the risk of unexploded ordnance (UXO). Construction impacts are
concentrated at An Trung Commune and An Lao Town where situates the proposed construction
works of water supply scheme and transmission pipelines. Specific impacts during the operation
of the water supply scheme may include production of sludge from the water treatment plant and
operational risks including conflict of water uses and impact on aquatic ecosystem caused by
increasing water extraction and poor quality of treated water supply caused by poor operation and
maintenance of WTP and pipe system.
No land acquisition is needed for construction of the water treatment plant. Most of the
land is currently crop farming land and production forest land. There are 50 households and
communal people’s committee who are marginally affected with the loss of trees, fences and
damage to concrete yards. The compensation and support policies and mechanisms for the
project is addressed in detail in a separate resettlement plan.
Initial community consultation meetings were held by the Project Owner with assistance
from consultants to discuss the location of the WTP, outreach of the distribution system, alignment
of pipelines and their impacts. Public consultations were held in offices of An Lao Town from 25–
26 April 2019 with participation of authorities while the affected households were consulted
regarding the scope of the proposed subproject, initial findings of the IEE. The comments provided
were integrated with the preliminary design with a focus on ensuring reliable, potable water. The
project received strong support from both the local authorities and communities.
An EMP has been prepared which addresses all phases of the project. The EMP outlines
potential environmental impacts, mitigation measures, monitoring responsibilities and institutional
requirements to implement the EMP. The contractor will prepare the construction EMP based on
the EMP included in this IEE, prior to initiation of works, to incorporate mitigation measures that
will be undertaken during construction, including measures to address impacts of construction
camp, sourcing of materials, disposal of wastes, and worker and community health and safety –
including COVID-19 risk mitigation measures and actions which will be updated the COVID-19
status, or World Health Organization and government guidelines for COVID-19 management.
The IEE concludes that the subproject provides a wide range of benefits for improving

socio-economic conditions of the local ethnic minority groups by the construction of domestic
water supply and production system, improving the quality of life for people, especially in rural
areas and poor households, as well as the demand for domestic water, production and tourism
and successful contribution to building new rural program in An Trung, An Hung commune, An
Lao town, An Lao district. Few adverse environmental and social impacts during the construction
phase can be satisfactorily managed through a well-designed and fully implemented EMP.
category B is fully justified; an environmental impact assessment is not required.

I.

INTRODUCTION

The Climate Resilient Inclusive Infrastructure for Ethnic Minorities Project I will support the
acceleration of inclusive socioeconomic development of Binh Dinh and Quang Nam Provinces of
Viet Nam. The project investment targets districts with the highest proportion of ethnic minorities
beneficiaries. These mostly remote western districts have very low population density meaning
that most local inhabitants face extended travel times to access services and markets compared
with high density areas where schools and health clinics are able to be provided closer. The
impact of the project will be inclusive socioeconomic development of Binh Dinh and Quang Nam
provinces accelerated with the project outcome social and economic status and inclusiveness of
ethnic minorities communities improved.
Economic inclusiveness in the project area is constrained by low quality and fragmented
basic infrastructure resulting in growing inequity as well as decreasing competitiveness and
business investment, and increasing exposure to natural disasters, resulting in livelihood
vulnerabilities and high costs for repair, reconstruction, and adaptation. The provincially managed,
multisector project will promote inclusive economic growth for ethnic minorities in Binh Dinh
province and Quang Nam province located along the southern-central coast. The two provinces
encompass 16,635 square kilometers (nearly 5% of total land area of Viet Nam), with a 2017
population of 3.1 million, of which 6% belong to ethnic minority communities (EMCs) that are
mostly concentrated in 9 of the 29 districts within the two provinces where they constitute an
average of 45% of the population. 2 The project seeks to reduce poverty and inequity through
improved economic inclusion, social access and connectivity to services, increased resilience of
infrastructure and access to drinking water under the projected extremes of climate change in the
9 districts. The project will directly benefit about 0.34 million people through the implementation
of locally prioritized subprojects, including (i) upgrading provincial, district and rural roads;
(ii) improving water resource infrastructure such as (a) rural domestic water supply (RDWS),
(b) irrigation, and (c) flood protection, (d) support for cultural tourism, and (iii) improving weather
related risk management through climate and meteorological data systems.
The project financing and execution will be devolved to the provincial administration
through a range of onlending arrangements based on the assessed financial strength of each
province under the provision of Decree No. 97/2017/ND-CP (June 30, 2018). The Ministry of
Finance (17 December 2018) has indicated that: (i) onlending of 70% of loan amount ($29 million)
or $20.3 million will be lent at cost to Quang Nam province with 50% or $14.5 million for Binh Dinh
Province. 3
As project owner, each Provincial People’s Committee (PPC) will be the Project Owner
(government terminology) with the authority and jurisdiction to assign project management
responsibility to a professional project management unit (PPMU). In ADB terms, each PPC is an
executing agency and the delegated PPMU is the implementing agency IA.
The project is aligned with the expected impact: inclusive socioeconomic development of
the selected provinces accelerated. 4 To contribute to this impact statement, the project proposes
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The project districts in Binh Dinh province are An Lao, Hoai Nhon, Van Canh, Vinh Thanh, and in Quang Nam
province are Bac Tra My, Nam Tra My, Nam Giang, Phuc Son and Tay Giang.
This is subject to review under ongoing policy reform relating to the use of official development assistance financing.
Government of Viet Nam. 2011. Decision No. 1600/QD-TTg Issuing the List of the National Target Programs—Phase
2016–2020. Hanoi; Government of Viet Nam. 2013. Decision No.2622/2013//QD-TTG dated 31 December 2013
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to achieve the following outcome: social and economic status and inclusiveness of ethnic
minorities communities improved. The project outcome will be achieved through the following
outputs:
Output 1: Climate-resilient transport infrastructure improved. The project will
upgrade seven roads totaling about 121.8 kilometers (km) in seven project districts, with design
standards which include climate resilience. 5 The upgraded transport links will enhance the
integration of remote rural production sites with markets and processing facilities, including
improving the freight movement of acacia and high value crops, thereby improving connectivity
and mobility of EMCs. The enhanced transport network will also reduce travel time for road users
and improve access to health, education, and market services, especially for women who suffer
from time poverty.
Output 2: Climate-resilient water resource infrastructure improved. This output will
(i) construct RDWS to provide water to about 18,600 people through 115 km of piped networks in
An Lao district in BDP; (ii) upgrade an existing reservoir to support 117 hectares of irrigation
command area with a more reliable and efficient water supply in Phuoc Son district in QNP; and
(iii) construct cultural tourism infrastructure, including one river defense (3.6 km of embankment),
visitor car parking, and solid waste collection in Tay Giang district in QNP, with a total population
of 17,700 including 94% from EMCs. Activities under this output will benefit about 36,300 people
improve the health of communities by reducing the risk of waterborne diseases and will
particularly benefit women by reducing the time they spend in water collection.
Output 3: Data systems for climate risk management updated. This output will
provide improved access to reliable weather and climate data in a timely and cost-effective
manner. These data will help strengthen early warning systems, improve disaster response, and
inform a wide range of decisions, including those related to the design of climate resilient
infrastructure. 6 High-level online technology will be introduced to improve the capacity of the
provincial governments to manage, collect, archive, and share data through client interfaces.
The project preparation uses a sector-project approach where a selected representative
subproject within each output are used to establish feasibility of proposed investments along with
project due diligence undertaken by ADB transaction technical assistance (TRTA).
Under the project, the Government of Viet Nam and Binh PPC are seeking financing from
ADB for construction of six subprojects – four in output 1, and two in output two. An Lao Water
Supply including (i) An Lao small town network and (ii) An Trung Commune network located in
An Lao District, Binh Dinh Province, is prioritized as a representative subproject for output 2 of
the project investment program.
Subproject screening undertaken by the TRTA team during April 2019 initially confirmed
this subproject as category B or C for environment pursuant to ADB’s Safeguard Policy 2009
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approving the socio-economic development master plan of Quang Nam province through 2020, with vision to 2030.
Hanoi; Government of Viet Nam. 2009. Decision No. 54/2009/QD-TTG dated 14 April 2009 approving the socioeconomic development master plan of Binh Dinh province through 2020. Hanoi.
The seven project districts are An Lao, Hoai Nhon, Van Canh, and Vinh Thanh districts in BDP; and Bac Tra My,
Nam Giang, and Nam Tra My districts in QNP.
The extent and type of investment will vary between the two project provinces, with consideration of the ongoing
investments in QNP financed by the World Bank under the Dam Rehabilitation and Safety Project and by ADB under
the Urban Environment and Climate Change Adaptation Project, which is developing and implementing a flood
forecasting and warning system for Hoi An and Vu Gia-Thu Bon river basin.
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(SPS). Classification of category B was confirmed following completion of a rapid environmental
assessment checklist for the subproject which is presented in Appendix 1. A category B project
is expected to have potential adverse impacts that are site-specific, largely reversible, and can be
readily addressed through mitigation measures.
The objectives and scope of this IEE are to: (i) assess current environmental conditions in
the project area; (ii) identify and assess the potential environmental impacts of the upgrading
works including their magnitude and significance; (iii) identify mitigation measures to avoid or
reduce impacts to acceptable levels; and (iv) prepare an environmental management plan (EMP)
describing mitigation measures, monitoring, reporting requirements, agency responsibilities, and
cost estimates. The IEE and EMP that has been prepared for the subproject will be reviewed and
updated, as needed, by the PPMU based on changes or new information identified during the
detailed engineering design.
II.
A.

POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK

Viet Nam Regulatory Framework for Environmental Assessment

Administrative framework on environmental assessment. Law on Environmental
Protection (LEP) (No.55/2014/QH13) dated 23 June 2014 and Decree on Environmental
Protection Planning, Strategic Environmental Assessment, Environmental Impact Assessment
and Environmental Protection Plans (No. 18/2015/ND-CP) dated 14 February 2015 7 are key legal
frameworks for environmental management in Viet Nam. The LEP provides statutory provisions
on environmental protection activities; measures and resources used for the purpose of
environmental protection; rights, powers, duties and obligations of regulatory bodies, agencies,
organizations, households and individuals who are tasked with the environmental protection task.
LEP is applicable to regulatory bodies, public agencies, organizations, family households and
individuals within the territory of the Socialist Republic of Viet Nam, including mainland, islands,
territorial waters and airspace. LEP is on regulating strategic environmental assessment,
environmental impact assessment and environmental protection commitment.
The law requires consultation on, inspection and approval of the planning for
environmental protection (Article 11, chapter II) as well as the list of entities subject to strategic
environmental assessment in appendix I and II of the Decree No. 18/2015/ND-CP dated 14
February 2015 of the government.
The project does not encroach on wetlands and natural protected areas, neither does it
relate to emission of persistent organic pollutants or international trade in endangered species of
wild fauna and flora. Therefore, no relevant international environmental agreements to which Viet
Nam is a party would apply.
(i)
(ii)
(iii)

7

Environmental Protection Law No. 55/2014/QH13 ratified by the National
Assembly of the Socialist Republic of Viet Nam on 23 June 2014.
Land Law No. 45/2013/QH13 dated 29 November 2013.
Investment Law No. 67/2014/QH13 ratified by the National Assembly of the
Socialist Republic of Viet Nam on 26 November 2014.

This Decree is substantially supplemented and revised by Decree no.40/2019/ND-CP dated 13 May 2019 which
comes into effect on 1 July 2019. This Decree is applicable to this Subproject for many provisions including the
project classification and screening of impacts.
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(iv)

Construction Law No. 50/2014/ QH13 ratified by the National Assembly of the
Socialist Republic of Viet Nam on 18 June 2014.
(v)
Law on Water Resources No. 17/2012/QH13 ratified by the National Assembly of
the Socialist Republic of Viet Nam on 21 June 2012.
(vi)
Law on Standards and Technical Regulations No. 68/2006/QH11 ratified by the
National Assembly of the Socialist Republic of Viet Nam on 29 June 2006.
(vii)
Decree No. 18/2015/ND-CP dated 1 April 2015 of the government promulgating
environmental protection planning, strategic environmental assessment,
environmental impact assessment and environmental protection plan.
(viii) Circular No. 27/2015/TT-BTNMT dated 29 May 2015 of the Ministry of Natural
Resources and Environment on strategic environmental assessment,
environmental impact assessment and environmental protection plan.
(ix)
Circular No. 36/2015/TT-BTNMT dated 30 June 2015 of the Ministry of Natural
Resources and Environment on hazardous waste management.
(x)
Decree No. 40/2019/ND-CP dated 13 May 2019 of the government detailing the
implementation of some articles of the Law on Environmental Protection.
(xi)
Circular No. 25/2019/TT-BTNMT dated 31 December 2019 of the Ministry of
Natural Resources and Environment on detailing the implementation of a number
of articles of Decree No. 40/2019/ND-CP of 13 May 2019 of the government on
amending and supplementing a number of articles of the decrees detailing and
guiding the implementation of the Law on Environmental Protection and the
regulation on management of environmental monitoring activities,
(xii)
Decree No. 201/2013/ND-CP dated 27 November 2013 of the government
detailing the implementation of some articles of the Law on Water Resources.
(xiii) Decree No. 127/2007/ND-CP dated 1 August 2007 of the government stipulating
the implementation of some articles of the Law on Standards and Technical
Regulations.
(xiv) Decree No. 80/2014/ND-CP dated 6 August 2014 of the government stipulating
drainage and wastewater treatment.
(xv)
Decree No. 38/2015/ND-CP dated 24 April 2015 of the government on the
management of waste and scrap.
(xvi) Decree No. 179/2013/ND-CP dated 30 December 2013 of the government on
sanctioning of administrative violations in the field of environmental protection.
(xvii) Decree No. 43/2014/ND-CP dated 15 May 2014 of the government detailing the
implementation of some articles of the Law on Land.
(xviii) Decree No. 44/2014/ND-CP dated 15 May 2014 of the government regulating land
prices.
(xix) Decree No. 45/2014/ND-CP dated 15 May 2014 of the government providing the
collection of land use levy.
(xx)
Decree No. 46/2014/ND-CP dated 15 May 2014 of the government providing the
collection of land and water surface lease.
(xxi) Decree No. 47/2014/ND-CP dated 15 May 2014 of the government regulating
compensation, support and resettlement upon land acquisition by the State.
(xxii) Decree No. 84/2013/ND-CP of the government on management of housing
development and resettlement.
(xxiii) Decree No. 16/2016/ND-CP dated 16 March 2016 of the government on the
management and use of official development assistance and preferential loans
from donors.
Regulations related to COVID-19 and other infectious diseases risk management:
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(xxiv) Law No. 03/2007/QH12 dated 21 November 2007 on Prevention and Control of
Infectious Diseases.
(xxv) Decree 101/2010/ND-CP on the application of medical isolation, enforcement of
medical isolation and specific anti-epidemic measure during the epidemic period
(xxvi) Decree 89/2018/ND-CP on border medical quarantine.
(xxvii) Circular 17/2019/TT-BYT relating to monitoring and responding to infectious
disease and epidemic regulates.
Water supply sector regulatory framework. A summary of laws and policies governing
the water supply sector in Viet Nam that apply to the project is provided in Table 1.
Table 1: Water Supply Legislation and Associated Legal Instruments

Laws and Regulations
Laws
Water Resources Law
17/2012/QH13 dated
21/06/2012.
Decrees

Decree No. 03/2014/VBHNBXD dated 30/07/2014
Circulars
Circular No. 08/2012/TTBXD by Ministry of
Construction
Circular No. 54/2013/TT BTC by Ministry of Finance

Source: Asian Development Bank.

Description

This Law provides on management, protection, exploitation and use of
water resources, as well as the prevention of, combat against and
overcoming of harmful effects caused by water in the territory of the
Socialist Republic of Viet Nam.
On production, supply and consumption of clean water
Guiding the safe water supply
Regulation on the management, usage, and exploitation of rural
concentrated water supply scheme

Land development and construction regulatory framework. Directives for land
development and construction that are relevant to the water supply sector are summarized in
Table 2.
Table 2: Applicable Land Development and Construction Law and Policy

Laws
A. Law
Land Law No 45/2013/QH13
dated November 29, 2013

B. Decrees
Decree No. 44/2014/ND-CP
dated May 15, 2014
Decree No. 37/2014/ND-CP
dated May 15, 2014
C. Circulars
Circular No. 36/2014 / TTBTNMT dated June 30, 2014
Circular No. 37/2014/TTBTNMT dated June 30, 2014,

Description

This Law prescribes the regime of land ownership, powers and
responsibilities of the State in representing the entire-people, owner of
land and uniformly managing land, the regime of land management
and use, and the rights and obligations of land users.
This Decree regulates methods for land pricing, adjustment to land
price brackets and land price lists, specific land pricing and provision
of consultancy on land pricing.
The Decree details some articles of the Law on Land concerning
compensation, support, and resettlement upon land expropriation by
the State.
Specifying detailed methods of valuation of land prices, construction,
adjustment of land prices; specific land prices valuation and land
prices valuation consulting service.
Providing detailed regulation on compensation, assistance, and
resettlement when the State acquires land.
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Laws
Document of Prime Minister
No. 1665/TTg-CN, dated
October 17, 2006

Description
Regarding management of clearance of site, mine and explosive
ordnance for construction

Source: Asian Development Bank.

B.

ADB Safeguard Policy Statement

All ADB financed projects require environmental assessments to ensure the
environmental soundness and sustainability of the projects and for the integration of the
environmental considerations in the decision-making process.
The ADB’s SPS (2009) clarifies the rationale, scope and content an environmental
assessment as supported by the technical guidelines (Environmental Assessment Guidelines,
2003) The initial screening of the project to determine its environmental category was carried out
using the rapid environmental assessment checklist as attached to the SPS. Accordingly, the
proposed project was categorized as a category B project which requires an IEE.
The SPS emphasizes the need for effective implementation of the environmental
safeguards which are to:
(i)
(ii)
(iii)

aid possible impacts of projects on the environment and affected people, where
possible;
minimize, mitigate, and/or compensate for adverse project impacts on the
environment and affected people when avoidance is not possible; and
help borrowers and/or clients to strengthen their safeguard systems and develop
the capacity to manage environmental and social risks.

The SPS contains a number of operational principles that includes the requirement to
ensure that the measures identified during the impact assessment are included in the EMP and
are implemented in agreement with the borrower. The borrower/client is required to monitor the
progress of implementation of the EMP, document the monitoring results, identify necessary
corrective actions and reflect them in a corrective action plan. Periodic monitoring reports on
implementation of the EMP are submitted to the ADB on a semi-annual basis during construction
of projects with significant adverse environmental impacts and quarterly for highly complex and
sensitive projects. During operation, reporting to the ADB for projects with significant adverse
impacts is required on an annual basis.
C.

Applicable Standards, and Guidelines
Standards and regulations applicable to the subproject are:
(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)

QCVN 05:2013/BTNMT: National Technical Regulation on Ambient Air Quality.
QCVN 06:2009/BTNMT: National technical regulation on hazardous substances in
ambient air.
QCVN 08-MT:2015/BTNMT - National technical regulation on surface water
quality.
QCVN 09-MT:2015/BTNMT - National technical regulation on ground water
quality.
QCVN 14:2008/BTNMT: National technical regulation on domestic wastewater.
QCVN 26:2010/BTNMT: National technical regulation on noise.
QCVN 27:2010/BTNMT: National technical regulation on vibration.
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(viii)
(ix)
(x)

D.

QCVN 50:2013/BTNMT: National Technical Regulation on Hazardous Thresholds
for Sludge from Water Treatment Process.
QCVN 01-1: 2018/BYT - National Technical Regulation on clean water quality for
domestic use.
Viet Nam Building Code QCXDVN 01:2008/BXD compiled by Viet Nam Institute
for Urban and Rural Planning, approved by Science and Technology Department,
issued under Decision No. 04/2008/QD-BXD dated 3 April 2008 by the Ministry of
Construction.

International Environmental Management Conventions

Viet Nam is signatory to the following relevant international conventions that will apply to
the subproject:
(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)

Stockholm Convention on Persistent Organic Pollutants (2002).
Convention Concerning the Protection of the World Cultural and Natural Heritage
(1972).
Vienna Convention for the Protection of the Ozone Layer (1985).
Montreal Protocol on Substances that Deplete the Ozone Layer (1987).
Copenhagen Amendment to the Montreal Protocol on Substances that Deplete the
Ozone Layer, Copenhagen (1992).
United Nations Framework Convention on Climate Change (1992).
Convention on Biological Diversity (1992).

The project does not encroach on wetlands, neither does it relate to emission of
persistent organic pollutants. Per ADB’s SPS, the project is required to adhere to international
pollution prevention and abatement standards whenever these are more stringent than national
standards or where national standards are missing. The following standards are also applied to
the subproject through the IEE and required EMP:
(i)
(ii)
(iii)

International Finance Corporation, World Bank Group, 2007. Environmental Health
and Safety Guidelines. General Guidelines. Washington, DC.
International Finance Corporation, World Bank Group, 2007. Environmental Health
and Safety Guidelines, Industry Sector Guidelines, Infrastructure (Water and
Sanitation), Washington, DC.
World Health Organization, 1999. Guidelines for Community Noise.
III.

PROJECT DESCRIPTION

An Lao is a mountainous district of Binh Dinh province, the district center is 32 km from
National Highway 1A to the Northwest and 115 km north of Quy Nhon city. It borders Ba To district
(Quang Ngai province) to the North, Hoai An and Vinh Thanh districts to the South, Hoai Nhon
district to the East and Vinh Thanh district and Ko Bang district (Gia Lai province) to the West.
The subproject aims to construct two water supply networks including (i) the An Trung
rural commune network will supply 3 hamlets comprising approximately 200 households and;
(ii) the An Lao small town network includes the hamlets in An Lao town, An Lao district, Binh Dinh
Province. Both networks are upgrades of existing water supply systems that will ensure reliable
clean potable water is available at the house for 24 hours per day. Once completed, the project
will improve the quality of life for people, especially in rural areas and poor households, as well
as the demand for domestic water, production and tourism.
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The major outcome of the subproject will be to save time, costs and improve the health
status of community members that arise from the use of unhygienic water sources meeting the
demand for reliable potable water in the targeted commune and town in An Lao district.
Figure 1: Location of An Lao District Water Supply in Binh Dinh Province

Source: Transaction technical assistance consultants.

A.

An Lao Small Town Network

An Lao small town comprises two communes and has had a water supply scheme since
2003 sourcing raw water from the Song Vo Reservoir. The water supply scheme has a raw water
intake from the irrigation canal immediately adjacent to the water treatment yard. In 2003, an 800
m3per day WTP was installed using sand and backwash filters, manual chlorine dosage and clean
water tanks (350 m3) connected to a gravity distribution system (Figures 2 and 3).
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Figure 2: An Lao Development Water Supply Scheme 2005

An Lao WTP
location

Note:

streams and irrigation canals
proposed pipeline 2025
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Figure 3: An Lao Development Water Supply Scheme 2013 updated 8

An Lao WTP
location

Note:

stream and irrigation canals
pipeline 2013 (updated)
proposed pipeline 2025
Source: Transaction technical assistance consultants.

In 2013 the scheme was upgraded with a replacement by a WTP with a capacity of 1,200
m3 per day that utilized the existing raw water intake and distribution main. The treatment was
again limited to sand filtration, backwash filters and manual chlorine dosing and a new additional
mainline was installed to the south of the WTP (Figure 3).

8

Green network added along with WTP – no connections were made to the new network.
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Table 3: An Lao -Projected Water Demand 3,500 m3 per day to 2045

Source: Transaction technical assistance consultants.
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1.

Design Standards and Specifications

Intake. The existing water treatment plant utilizes the irrigation canal as the raw water
abstraction point. The analysis concludes that a separate water supply scheme floating offtake
within the reservoir to reduce turbidity would present problems associated with (i) a suitable
anchoring arrangement; (ii) floating raw water main; and (iii) access for maintenance; it would
also be the more expensive option. It is recommended therefore, that the preferred intake
arrangement is a simple pipe offtake into the existing irrigation canal, very similar to the existing
arrangement but with the additional requirement for water treatment.
Treatment plant. The capacity of the existing treatment plant is only 1,200 m3 per day;
however, the type and quality of treatment provided is inadequate. As such the plant will be
decommissioned and held as a backup WTP with a new 3,500 m3 per day plant constructed to
meet the 2045 demands on the water supply system. The proposed treatment process comprises
a simple inlet chamber, flocculation tank, twin sedimentation tanks, rapid sand filters (4 No.) and
clear water storage. The existing clear water storage tank (300 m3) is structurally sound and can
be rehabilitated quite easily and at little cost. It is proposed to keep this tank and link it hydraulically
to a new clear water tank (350 m3) constructed immediately adjacent, giving a total storage of
650 m3, equivalent to about 6 hours storage (Figure 4).
Distribution network. Given the elevation differences between the communes of An Hoa,
An Lao, An Tan and An Hung (northwest of An Lao town), it is necessary to divide the distribution
network into two systems; one serving An Lao, An Hung and An Tan (Network A), and the other
serving An Hoa (Network B). Both systems will source their treated water from the same WTP.
Network A requires a booster pumping station located at the treatment yard whilst Network B will
be wholly gravity system. The booster pump will be controlled by a variable frequency drive to
adjust to the varying daily pressure conditions in the downstream network.
Figure 4: An Lao Water Treatment Yard Layout and Location

Source: Transaction technical assistance consultants.

Power. The power source for the existing treatment plant is a transformer at the An Lao
district health center, which supplies power by means of a 22 kilovolt power line over a distance
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of 600 meters (m). The existing source and arrangement are adequate to support the proposed
new pumps and other ancillary equipment at the new treatment plant.
The subproject will adopt the following detailed design parameters:
(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)

Detention time in clarifiers/sedimentation tanks
Loading rate on clarifiers/sedimentation tanks
Coagulant
Filtration loading
Disinfection
Clearwater storage
Pipe materials: Transmission, distribution
Pipe materials: Treatment plant and pump stations
Clearwater pumps - variable speed drives
Treated water standard
01:2009/BYT
Minimum pressure in distribution network

-

4 hours
20m3/m2/day
PAC
5m3/m2/hr
Chlorination
6 hours ADD
HDPE
Ductile iron

-

QCVN

-

10m

Work Volume

Initial estimates of the work volumes are presented in Table 4.
Table 4: Work Volume Estimate for An Lao Town Component

Intake and WTP area- clearance
Clearance

m2

2,168

m

255

m3

2,550

Excavation

m3

5,000

PAC Mixing House

m2

16

PAC Dosing pump with Mixer

unit

2

PAC solution PVC tanks (1,000 l)

unit

2

Parastatic Dosing pumps

unit

2

Static mixer

unit

1

Workshop and Storage (4x4 m2)

m2

16

Demolish and take away fence lines
Intake works
Construction intake arrangement in WTP
Water treatment plant

Inlet chamber (2x2x3m)

12

Reinforced Structural concrete

m3

12.78

Valves and fittings

set

1

Railings and stairs

set

1

Reinforced Structural concrete

m3

13.7

Baffles and fittings

set

1

Flocculation Tank (0.8x9x2 m)

Sediment tanks (13x4x3,5) - 2 tanks

260

Reinforced Structural concrete

m3

247

Launders

m3

24

Valves and fittings

set

1

Filter tanks 350m3 (2.5x2.5x5 m) – 4 tanks
Reinforced Structural concrete

125
m3

139

14
Intake and WTP area- clearance
Filter media

m3

25

Filter underdrains

m2

25

Valves and fittings

set

1

Chlorine Room and Laboratory (4x3x3 m)

12

Reinforced Structural concrete

m3

12

Laboratory equipment

set

1

Chlorine Dosing pump with mixer

unit

2

Chlorine solution tank (300 l)

unit

2

Flocculation-Sediment-Filter
Railings

m

90

set

3

Reinforced Structural concrete

m3

117.6

Water proofing

m2

100

Valves and fittings

set

1

Bulk flowmeter D250 mm

unit

1

Stair
Clean water tanks 350

m3

Booster pump Station (4x4x2.7 m)

16

Reinforced Structural concrete

m3

127

Pumps (duty/Standby)

unit

2

Valves and fittings

set

1

Backwash pump and fittings

unit

1

Brick trowel and plastering

m3

65.22

Perimeter fence and gate

m

100

Electrical works from main power

set

1

Electrical works inside WTP

set

1

Control panel

set

1

Base

m3

100

Concrete work (15 cm thickness)

m3

150

HDPE DN200

m

2,500

HDPE DN150

m

2,400

HDPE DN150

m

700

HDPE DN100

m

5,870

HDPE DN80

m

3,620

Disinfection and hydro testing

m

15,090

HDPE DN63

m

6,400

Disinfection and hydro testing

m

6,400

Fire hydrant DN150

unit

10

Wash-out DN100

unit

10

Drainage system around WTP

Electrical works

Access road (base and concrete)

Distribution system
Main pipe

Raider Mains

Ancillary works

15
Intake and WTP area- clearance
Air valves

unit

20

Valve and other facilities

set

1

unit

3650

Replacing existing connections
unit
2
3
cm = centimeter, l = liter, m = meter, mm= millimeter, m = square meter, m = cubic meter.
HDPE = high-density polyethylene, PAC = poly aluminum chloride, WTP = water treatment plant.
Source: Transaction technical assistance consultants.

600

Service connection
New service connection

B.

An Trung Commune Water Supply Network

An Trung is a small commune several kilometers to the north of An Lao town. Within this
commune there are three villages: Village No. 5, Village No. 6, and Dong Mit Village. Villages 5
and 6 have an existing gravity-fed system supplied with water from an intake approximately 1.0
km upstream in the catchment of the Ra Ngam stream. Dong Mit village also has an existing
gravity-fed system supplied with water from an intake in a separate and un-named catchment.
The water supply systems in Dong Mit, and villages 5 and 6 were constructed in 2005, 2006, and
2003, respectively.
The intake in the Ra Ngam catchment is a small weir, which is still in good condition.
However, there is no screen on the inlet pipe, which leads to a build-up of sediment in the raw
water mains and causing blockages from time to time. There are two raw water mains running
from the common intake to a water/filter tank system in each of the Villages 5 and 6. The raw
water main (DN63) to Village 5 supplies water to a small filter and/or tank (50 m3) at the edge of
the village.
The works proposed will include the rehabilitation of the concrete storage tanks and/or
filters and the replacement of all raw water and distribution mains with pipe diameters of adequate
capacity.
Figure 5: An Trung Commune Network

Source: Transaction technical assistance consultants.
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Forecast water demand. Three villages will be supplied by the An Trung commune network
being: Villages 5 and 6, and Dong Mit village. Within these villages, there is currently a water
supply connection rate of around 83%; however, service levels in terms of water access and
reliability are both very low. Under the proposed project, the service level will be improved, and
the following design parameters adopted in line with the An Lao system:
(i)
(ii)
(iii)
(iv)

a population growth rate of 1.3%;
service coverage of 97% - in the case of An Trung, service coverage is already
very high, and 97% should be realistic;
the combined existing population in Villages 5, 6, and Dong Mit is almost 830
people, projected to grow to almost 1,160 by the year 2045; and
design per capita consumption of 100 liters per capita per day.

The projected water demands for An Trung are detailed in Table 5 and are summarized
as follows:
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Table 5: An Trung Network Water Demand Projections

Year

2018

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

827

849
825
97%

860
836
97%

m3/day

183
0

237
83

454
84

871
847
97%
1.86
454
85

883
858
97%
1.89
454
86

894
869
97%
1.91
454
87

906
880
97%
1.94
454
88

917
891
97%
1.96
454
89

929
903
97%
1.99
454
90

941
915
97%
2.01
454
91

954
927
97%
2.04
454
93

966
939
97%
2.07
454
94

979
951
97%
2.09
454
95

Non-Domestic Connections
Institutional
Demand
Demand

No
m3/day
m3/day

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

Commercial
Demand
Demand

No
m3/day
m3/day

4
0.3
1.2

5
0.3
1.5

8
0.3
2.4

8
0.3
2.4

8
0.3
2.4

8
0.3
2.4

8
0.3
2.4

8
0.3
2.4

8
0.3
2.4

8
0.3
2.4

8
0.3
2.4

8
0.3
2.4

8
0.3
2.4

Population
PopN Served
PopN Served
PopN Served per conn
Connections
Domestic Water Demand 100lcd

No
No
%
No

Total Non-Domestic Demand

1.2

1.5

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

TOTAL DEMAND

m3/day

1.20

84

86

87

88

89

90

92

93

94

95

96

97

Water Produced
Technical Losses

m3/day

0
0

112
28

113
27

115
28

116
28

118
29

120
29

121
30

123
30

124
30

126
31

128
31

129
32

m3/day

Year

2033

2034

2035

2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

Population

No

991

1,004

1,017

1,031

1,044

1,057

1,071

1,085

1,099

1,114

1,128

1,143

1,158

PopN Served

No

963

976

989

1,001

1,014

1,028

1,041

1,054

1,068

1,082

1,096

1,110

1,125

PopN Served

%

97%

97%

97%

97%

97%

97%

97%

97%

97%

97%

97%

97%

97%

PopN Served per conn

No

2.12

2.15

2.18

2.21

2.23

2.26

2.29

2.32

2.35

2.38

2.41

2.45

2.48

454

454

454

454

454

454

454

454

454

454

454

454

454

96

98

99

100

101

103

104

105

107

108

110

111

112

Connections
Domestic Water Demand 100lcd

m

3/day

Non-Domestic Connections
Institutional

No

0

0

0

0

0

0

0

0

0

0

0

0

0

Demand

m

3/day

0

0

0

0

0

0

0

0

0

0

0

0

0

Demand

m3/day

0

0

0

0

0

0

0

0

0

0

0

0

0
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Year

2033

2034

2035

2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

Commercial

No

8

8

8

8

8

8

8

8

8

8

8

8

8

Demand

m3/day

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

Demand

3/day

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

2.4

99

100

101

103

104

105

106

108

109

111

112

113

115

m

Total Non-Domestic Demand
TOTAL DEMAND

m3/day

Water Produced

m

131

133

134

136

138

140

142

143

145

147

149

151

153

Technical Losses

m3/day

32

33

33

34

34

35

35

36

36

37

37

38

38

Incremental Water Sold

m3/day

131

133

134

136

138

140

142

143

145

147

149

151

153

32

33

33

34

34

35

35

36

36

37

37

38

38

Incremental Water Produced

m

3/day

3/day
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Design standards and specifications. The existing weir on the small mountain stream
Ra Ngam will be retained with minor rehabilitation and the removal of several illegal connections.
Currently Dong Mit village to the west of the commune has a small unreliable supply from an
unnamed mountain stream, this offtake will be abandoned and decommissioned.
The Ra Ngam offtake is able to provide a gravity-based distribution to all three hamlets
with sufficient head in the distribution system. At this point, a concrete storage and sand filter tank
will be located with a capacity equivalent to one day’s storage of mean day maximum month (160
m3). During the 2019 dry seasons a minimum flow of 18l per second indicating that the proposed
scheme will use approximately 10% to 15% of the total available supply.
The existing hydraulic performance is poor, and the condition of the distribution systems
is also poor resulting in inadequate hydraulic capacity. The subproject will replace the system to
ensure long term hydraulic performance with the existing system being salvaged for re-use by the
district. This will involve a new transmission main (DN100) from the storage tank down to Village
No. 6, from where it branches into two distribution mains (DN80) running in either direction to
Village No. 5 and Dong Mit village (Figure 9). New service mains will be laid within each village,
from which house connections will be made to all who have requested such during construction.
The connection will include a meter and a service main into one room in the house. All of the
network from the clean water tank at the offtake will be laid within the existing right of way for
roads. The existing storage tanks located at two of the hamlets will be replaced with a single tank
at the headworks to remove sediment from the distribution network mainline. Water quality tests
indicate that the Government Domestic Water Quality Standard - QCVN 02: 2009/BYT (Appendix
1) will be met through simple sand filtration and without any chemical treatment. The anticipated
works program is summarized in Table 6.
Table 6: Work volume estimate for An Trung
Unit

BOQ

 Intake and WTP area- clearance
Clearance

m2

350

Reinforced Structural concrete

m3

67.2

Water proofing

m2

44

Valves and fittings

set

1

Bulk flowmeter D100 mm

unit

1

 Clean water tanks 160

m3

 Distribution system
Main pipe
HDPE DN100

m

870

HDPE DN80

m

1,020

Disinfection and hydro testing

m

1,890

HDPE DN48

m

2,250

Disinfection and hydro testing

m

1,150

unit

417

unit

37

 Rider Mains

 Service connection
New service connection
Replacing existing connections
m = meter, mm= millimeter, m2 = square meter, m3 = cubic meter.
BOQ = bill of quantity, HDPE = high density polyethylene, WTP = water treatment plant.
Source: Transaction technical assistance consultants.
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C.

Subproject Implementation

Worker camps. It is expected that during peak construction period, less than 20 workers
will be working on the construction of WTP and pipelines. However, with the small size of WTP
and short pipelines the workers will mostly be mobilized locally in the simple construction activities
of the project. Therefore, it is necessary to install one temporary work camp at site and local
houses or vacant community houses can be rented if needed.
Construction materials. Equipment for water treatment, pipe supply, and pumping
stations will be procured provincially. Construction steel and cement are provided by material
suppliers in the An Lao Town in the project area within ranges of 5 km in An Trung commune.
Sand and gravel are purchased at An Lao district center or An Hoa commune. All of the materials
shall be tested in terms of physical properties in accordance with the current regulations. If the
materials compositions do not meet the standard, the contractor shall change the materials
sources. Demands for material and technical supplies are associated with the construction
progress.
The An Lao and An Trung water supply subproject does not involve extraction of rocks,
sand, and gravel, therefore, does not require opening of any new quarry. None of existing quarries
to be used is an exclusive source for the project.
Power and fuel supply. The national power grid is already connected to the An Lao small
town WTP and is more than adequate and reliable. An Trung commune requires no power or fuel
supply.
Oil and gas for the operation of machinery in the construction sites are supplied by local
petroleum stations in An Lao town and along the DR629. Since the distribution network is
available, the fuel supply for the project is quite convenient.
Water supply. Water supply for construction and domestic uses. Water sources for work
execution will mainly come from streams available nearby or through the existing schemes until
decommissioning. For domestic purpose, depending on conditions of given sites, water can be
supplied from centralized water supply schemes where available and dug and drilled wells at the
construction sites. Where water schemes are not available for domestic use, water from wells will
be purified through an on-site simple filter system and/or clean water in tanks is supplied.
Implementation arrangement and schedule. The Binh Dinh Province PPC is the
executing agency and the Binh Dinh PPMU of Construction Investment Works for Agriculture
Rural Development is the implementing agency responsible for the implementation of the project.
The construction period is expected from January 2021 to June 2022. During the construction
phase, construction supervision consultants (CSCs) will responsible for supervising and/or
monitoring construction activities against approved technical standards and construction progress
including implementation of the construction EMP (CEMPs) which are prepared by contractors
based on approved IEE and/or EMP and approved by the PPMU.
Budget and timeline. Based on the preliminary design and the bill of quantities the total
estimated budget is $1.23 million before tax and $1.35 million inclusive tax. The majority of this
cost is required for the An Lao small town network which is estimated to cost $1.23 million (Table
7).
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Table 7: Estimated Investment Costs
($)
Totals
Excluding tax
Items

AN LAO

AN TRUNG

Total Costs
Including Tax
TOTAL

AN LAO

Land acquisition and
compensation costs

AN TRUNG

Total

12,100

Construction works costs

829,988

73,971

903,958

912,987

81,368

994,354

Project management cost

28,408

2,532

30,939

31,248

2,785

34,033

Consulting services cost

104,037

13,865

117,902

114,441

15,252

129,693

55,724

8,549

64,273

61,297

9,404

70,701

101,816

9,892

111,707

111,997

10,881

122,878

Total cost
1,119,973
108,808
Source: 2019 Feasibility Study Report of the project.

1,228,781

1,231,970

119,689

1,351,659

Others
Contingency

The investment project commences in 2021 and the operation of the water supply system
will be in June 2023.
IV.
A.

DESCRIPTION OF THE ENVIRONMENT

Physical Environment
1.

Topography and Geology

An Lao district has relatively complex terrain gradually lowering from West to East and
from North to South. The district can be divided into 3 types of terrain as follows:
(i)

(ii)

(iii)
2.

Low flat area including communes of An Hoa, An Tan, An Lao town and part of An
Trung and An Hung. The terrain features a low slope, usually below 5%, with low
hills and plains belonging to the alluvial plain along An Lao River. This area is
suitable to grow food crops, especially wet rice and short-term industrial crops.
High elevation exceeding 1,000 meters (m), mainly in the area of An Toan
commune with a plain terrain, scattered with hills with a small slope. The soil is
suitable for development of forestry and long-term industrial plants and is currently
predominantly planted in Acacia species.
In between with an elevation of 500 m–700 m comprising a large slope of the
remaining communes where acacia, other crops and livestock are found.
Climate

Temperature. The temperature profile in An Lao District changes markedly with elevation
and topography, the western side of the district has higher elevation with lower average
temperature than the Eastern An Lao river valley. In the lowland the available temperature record
for the District reports an annual average temperature is 220C–240C.
Sunshine hours. An Lao has the lowest sunshine hours of all districts within Binh Dinh
recording between 2,200–2,300 hours a year. Total annual radiation is quite high (130–140 Kcal
per square centimeter) with large seasonal variances with a large radiation balance (80-90 Kcal
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per square centimeter per year) providing high heat in the year (Table 8).

Month
Sta.

1

Table 8: Monthly Sunshine Hours in the Project Area
(hour)
2

3

4

5

6

Binh Dinh
185
216
258
265
263
235
(Quy Nhon
Station)
Source: Transaction technical assistance consultants.

7

8

9

10

11

12

Year
Total

245

231

200

179

145

140

2,590

Wind regime. Due to the complicated terrain characteristics in Binh Dinh province, the
monsoon winds change greatly in terms of direction and intensity as they move inland. From
October to March, the dominant wind direction is Northeast and North. From May to August the
wind direction is mainly Southwest and South. April and September are transitional periods. The
shielding effects of the Central Truong Son Range and the Central Highlands, the southwest
monsoon wind is blocked in the west causing Binh Dinh to experience hot winds from the south
in middle and late summer, from June to August.
Precipitation. An Lao has the largest annual rainfall in the province, reaching an average
of 2,400 mm–3,200 mm per year. The rainy season from October to December accounts for 70%
of the total rainfall. The average relative humidity is 80%–90%, higher than the average of other
districts in the province.
Humidity. The average annual humidity in Binh Dinh province varies from 76% to 81%.
The average humidity for many years is clearly differentiated from the highlands to the coastal
plains. The amplitude of the moisture shedding is quite large, from 96% in Vinh Son in April to
70% in Quy Nhon city in July. The annual variation of relative humidity also fluctuates with the
general trend of higher in the cold winter months and lowers in the hot summer months.
Air quality. The analytical results for air quality are taken from local EIA reports in the
neighboring districts. Concentrations of air pollutants in all taken samples meet the allowable
limits of national technical regulations on ambient air quality in the mountainous districts of Binh
Dinh Province.
Extreme weather. Binh Dinh Province is regularly struck by heavy storms, concentrating
from October to December. Though the subproject site is situated inland, it is be affected by
tropical storms that transition into depressions once they move inland with high intensity rainfall
experienced. The future maximum intensity is expected to increase with climate change. In 2018,
one of the more affected years there were nine storms, of which four passed inland.
An Lao area. There are two principal water sources in the vicinity of An Lao town: Vo
River and/or Reservoir along the Vo river that discharges into the An Lao River, and the An Lao
River running through the town. The An Lao River has a year-round flow, but acts as the receiving
water and/or drainage for all urban activities in the area. Vo River is a western tributary of the An
Lao River and has a catchment area of around 34 square kilometer. It is relatively well vegetated
mostly in acacia plantations. Although it has experienced some degradation, it is currently mostly
intact.
An Lao water quality. The quality of the Vo River upstream of the reservoir was sampled
and tested and found to be a good quality water, with color, turbidity and fecal coliforms recorded
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at levels that were not detectable, with the same results obtained from the reservoir provided in
Appendix 3. Anecdotal data however, and observations made during the conduct of the TRTA
indicate that the turbidity of the water is often much higher than these levels, especially during the
wet season, in part due to the nature of the irrigation offtake from the reservoir. The result being
the water in the irrigation canal has higher turbidity levels, which are probably caused by the
acceleration of water into the intake carrying increased sediment.
An Lao groundwater quality. No data is available for groundwater quality in the project
area. Anecdotal data from local households in both An Lao town indicate that dug wells are
unreliable during the dry season and are increasingly at risk from contamination from the
increased intensity of housing.
An Trung area. The An Trung service area lies in the lower reaches of two small
catchments; one is the Ra Ngam which is reported to yield a perennial mountain stream, and one
un-named which is known to be unreliable especially in the dry season. The Ra Ngam currently
feeds water to Villages No. 5 and 6, and the un-named stream feeds water to the Dong Mit village.
The only viable option as a long-term and reliable water source for Villages No. 5 and 6 is the Ra
Ngam mountain stream running from the higher elevations within the catchment. The catchment
is relatively small, with the dry season flow estimated at 18l per second in 2019. Flow
measurements taken during the months of April and May in the 2019 dry season indicate that the
base flow is around 18 l per second or higher. At this level, the Ra Ngam has an average daily
base flow of over 1,550 m3 per day, well in excess of the total demand of the proposed service
area, which is projected to be about 160 m3 per day by the year 2045. The source should not
present any problems in terms of development for domestic water supply.
An Trung water quality. Water quality tests taken in May 2019 (dry season) show that
Ra Ngam mountain stream produces a very good quality water from a chemical perspective, with
turbidity, color, taste, iron and manganese all at levels less than detectable. From a bacteriological
perspective, coliforms were found to be present at levels of 1.5x102 (MPN/100 mL), and this
indicates the presence of coliforms which are generally considered to be a potential health hazard.
However, no E. Coli was found indicating no fecal pollution (Appendix 3).
An Trung groundwater quality. The TRTA sampled and tested water quality during the
dry season 2019 (Appendix 3). The results indicate water quality to be high and meeting all the
national standards.
B.

Biological Environment
1.

Vegetation and Land Cover

Binh Dinh province forestry land area is about 370,514 ha or 60% of the natural area of
the province. Of this 110,124 ha is planted forest and 47,420 ha of natural forest. Binh Dinh has
a medium level of forest biodiversity comprising many plants from both north and south Viet Nam,
including the Southern Chinese, Indonesian, and Malaysian flora with many rare indigenous
species.
An Lao district has nearly 60,000 ha of vegetation, of which more than 51,800 ha are
forested land with forest coverage of 72%. Over the past years, An Lao district has implemented
many active solutions in forest protection and forest fire prevention and fighting to contribute to
sustainable forest management and development. The project area is dominated by agriculture
cropping areas, as well as acacia plantations, and industrial crops including cassava and
sugarcane.
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2.

Wildlife

Consultations with local authorities at district and communal levels indicate that there are
no rare species of terrestrial or aquatic animals in the project influence area which is not surprising
given the highly modified nature of the environment. 9
3.

Conservation Areas, Ecologically Sensitive Sites

The site assessments confirmed that the water supply system in An Lao District does not
encroach or link directly to any existing or proposed conservation area. The location of the
proposed construction site in An Lao town is about 17 km from the boundary of An Toan Nature
Reserve in An Toan commune, An Lao district. The site is also about 26 km west to the Kon Chu
Rang National Park, in Gia Lai province.
According to the report on biodiversity conservation masterplan in Binh Dinh province to
2025, orientation to 2030 (2017), An Toan Nature Reserve has a natural area of about 22,450 ha,
located entirely in An Toan commune (An Lao District). According to the survey results, this is an
area with a very high coverage of natural forests, over 88%. In which, the area of primeval forest
is still over 52% with high biodiversity. In terms of plants, 547 species of vascular species
belonging to 304 genera and 110 families were originally listed; there are 300 animal species of
89 families and 28 orders of 4 classes of animals, birds, reptiles and amphibians. In particular,
there are 10 plant species, 72 rare and endangered animal species listed in the Viet Nam Red
Book; and there are 4 plant species and 14 species of endemic species that exist here. It is
possible to list some endemic and rare and endangered animal species such as gray-shanked
scrub, black-shanked douc, cheek-cheeked crested gibbon, red-faced monkey, deer, pheasant
and large gill; and plant species such as molasses, frankincense, star fruit etc. This result is
consistent with the integrated biodiversity assessment tool proximity screening conducted in May
2019 reported that one protected site is found within a buffer of 15 km from water supply site in
An Toan District as An Toan Nature Reserve. As referred above, there is no known or likely
occurrence of species in the International Union for Conservation of Nature Red List of threatened
species within the project area.

9

There is no occurrence of animal or plant species listed in the Red List of Viet Nam in mountainous subproject areas.
The forest is scattered near the subproject area and mainly consists of planted with eucalyptus, acacia, acacia hybrid
planted and harvested periodically.
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Figure 6: Location of An Toan Nature Reserve (red line boundary) from the An Lao
Subproject Site

Source: Transaction technical assistance consultants.

C.

Socio-economic conditions
1.

Population

The population of the district is about 25,000 people with Kinh people distributed mainly
in An Hoa, An Tan, and An Lao Town, the Hre people in An Vinh, An Dung, An Trung, An Hung,
and Ba Na people mostly live in An Toan and An Nghia commune.
Locality

Table 9: Population distribution in the project area
Population

Males

Females

% Male

Persons
(km2)

% of
District
Population

An Lao District

24,918

12,256

12,662

49%

35.8

An Lao small town

3,534

1,732

1,802

49%

245.2

14%

An Hung Commune

1,203

571

632

48%

18.2

5%

An Trung Commune

2,101

1,017

1,084

48%

30.7

8%

An Dung Commune

1,449

674

775

47%

34.1

6%

An Vinh Commune

1,771

865

906

49%

20.8

7%

An Toan Commune

683

338

345

50%

2.6

3%

An Tan Commune

2,913

1,475

1,438

51%

125.2

12%

An Hoa Commune

9,490

4,732

4,758

50%

230.6

38%

An Quang Commune

1,147

556

591

49%

20.7

5%

An Nghia Commune

627

296

331

47%

16.7

3%

km2

= square kilometer.
Source: Binh Dinh Province's Statistics Office. 2018. Binh Dinh Statistics Yearbook in 2017. Binh Dinh.
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2.

Economy

The economy of An Lao District is characterized by agriculture with dominant wet rice
farming. In the district there now exist two industrial clusters, namely Go Cay Duoi in An Hoa
commune and Go Bui in An Lao town. The lives of people are getting better but there are still
many difficulties. So far, there are 16 enterprises registered to invest, with total capital of D53.63
billion. There are 11 operational enterprises, creating jobs for over 130 workers.
3.

Ethnic minority groups

In An Lao District there are three main ethnic groups: Kinh (major), Hre, and Bana. There
are a number of 109 ethnic people who are affected by any component of the project. A large
proportion of ethnic minority in An Lao District is living below or near poverty line. An Lao District
currently has 8,210 households, including 2,988 ethnic minority households of which 2,646 are
poor households, accounting for 88.55%.
D.

Social Infrastructure
1.

Transportation

PR629 is the only provincial road connecting other districts to An Lao. This making the
mobility and circulation of goods of the people in the district still difficult, especially during storms
and floods.
2.

Healthcare and Education

The education system in An Lao District covers from kindergarten level to high school.
The district has two high schools (An Lao High School and High School No. 2 An Lao), one
secondary school, and two boarding schools.
An Lao District healthcare services and facilities are basic. There is one district healthcare
center in An Lao town. Clinics exist in all nine communes in An Lao District. 100% of communes
and town meet the national criteria for health, population ork, and family planning.
Domestic waste is disposed of at home, normally using landfill holes as there is no
concentrated waste treatment facility in An Lao District. Waste generated in offices and markets
are collected and handled at the central landfill in An Lao town by a collective environmental unit.
An Lao District has maintained the operation of using motor vehicles to collect garbage in the
communes of An Hoa, An Tan, and An Lao town with the frequency of twice a week. The
communes of An Quang, An Nghia, and An Toan also instructed people to collect and treat waste
by burial pits in 14 villages. Particularly in An Lao town, 23 public waste containers were installed.
3.

Cultural and Heritage Sites

There are no significant historical or cultural sites, places of interest or other
environmentally sensitive areas within the project construction site.
The consultant has investigated all possible sensitive receptors in a range of 5 km from
the proposed construction works of water supply for An Lao town and An Trung commune section.
Below is the list of sensitive receptors near/along the headwork and transmission pipelines.
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No
1
2
3
4
5
6
7
8
9
10

Table 10: Sensitive receptors near/along the proposed works

Item
An Lao Town
An Lao District Office
An Lao Ethnic Boarding School
An Lao Primary School
An Lao Kindergarten
Go Bui Industrial Cluster
Trung Hung ethnic boarding school
An Lao 2 High School
An Trung Commune
An Trung Commune Office
An Trung Kindergarten
An Trung Primary School

Source: Transaction technical assistance consultants.

4.

Distance to the works

Next to the pipeline, Zone 2
Next to the pipeline heading to Hamlet 7, Zone 3
Next to the pipeline, Zone 2
Next to the pipeline, Zone 2
Both side of the pipeline, Zone 4
Next to the pipeline, Zone 4
Next to the pipeline, Zone 4
Next to the pipeline, Zone 3
Next to the pipeline, Zone 5
Next to the pipeline, Zone 2 to Zone 4

Unexploded ordnance

UXO is a significant issue in Viet Nam after decades of war. There is a risk of UXO
remaining within the planned sites for WTP and pipeline installation. It is a legal requirement that
the safety of construction workers is ensured by having specialized army units clear UXO before
construction commences.
V.
A.

INFORMATION DISCLOSURE AND PUBLIC CONSULTATION

Information Disclosure

Formal disclosure of information on the proposed subproject to affected persons and other
stakeholders in the An Lao district, Binh Dinh province occurred during the IEE preparation as
well as the resettlement and ethnic minority development plan (REMDP) preparation and the
social and water demand survey. These provided wide ranging consultations on the subproject
and provided opportunity to disclose information while building stakeholder involvement. This draft
IEE was made available to the stakeholders contacted during consultation in written Vietnamese
language.
B.

Public Consultation

Stakeholder consultations were developed to meet the requirements of meaningful
consultation as stipulated by the SPS (2009). The strategy embodied the principles of meaningful
engagement, transparency, participation, and inclusiveness to ensure that affected and
marginalized groups such as women, and the poor, were given equal opportunities to participate
in the design of the project.
1.

Identification of Stakeholders

Stakeholders were identified and engaged in a participatory manner. Stakeholder
communication focused on institutional stakeholders, affected communities, and persons directly
affected by proposed Project interventions.
The stakeholders of the project include:
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(i)
(ii)

(iii)

Mass organizations such as Fatherland Front, Women’s Union, and Farmers Union
which provided information for the design of the various project interventions, and
which might participate in implementation of measures and interventions;
Households and businesses living near the water plant and along water pipelines
who may be directly and/or adversely affected, and who have an interest in the
identification and implementation of measures to aid or minimize negative impacts;
and
Other institutions or individuals with a vested interest in the outcomes and/or
impacts of the project including (i) PPC, (ii) District People’s Committee; (iii) project
executing agency, (iv) project implementing agency, and (v) commune leaders.

Initial consultations also were conducted during 24–26 April 2019 involved the District
PMU and the An Lao Joint Stock Company that has managed and operated the An Lao Small
Town scheme since 2005. During the subproject feasibility the TRTA and the PPMU and/or PPC
have agreed that the management and operation of both networks will be transferred to the Binh
Dinh water supply and sanitation unit (WSSU) of the Department of Agriculture and Rural
Development. The WSSU currently successfully manages seven rural water schemes and has
been assessed technically, managerially, and financially to be a competent water utility operator.
As part of the assessments the subproject proposals, network designs, and the financial viability
assessments have all been thoroughly discussed and reviewed by the WSSU along with the
PPMU as the implementing agency.
2.

Public Consultation Meeting

Formal consultation with People’s Committees in An Lao District, An Lao Town, An Tan,
and An Trung communes and potentially affected people was conducted by the consultant from
24–26 April 2019, with total 45 people, of whom are 15 people in An Lao town, 15 people in An
Tan commune, and 15 people in An Trung commune, and villages representatives for An Lao
WTP and An Trung WTP respectively. The notes of consultation meeting are in Appendix 5. The
public meetings consisted of the two procedures being:
(i)
(ii)

the design and environmental consultants introduced the subproject including its
location and design; and
the environmental consultant presented ADB’s environmental policy, anticipated
social and environmental impacts and respective mitigation measures, the
proposed grievance redress mechanism (GRM) for environmental and
resettlement problems.

During the meeting the officials raised their questions and comments on the environmental
issues. The environmental national consultant answered and explained all questions to the
participants. While some locals directed their concerns to the proposed component of the project,
a larger number of the concerns were related to the adverse impacts during the construction
phase. These impacts are presented in the following table.
3.

Results of Public Consultations

The main comments of district, town communal authorities and local communities and
people are as follows:
(i)
(ii)

Local authorities and people all support the subproject.
Agreement with the development of the project in their locality for the benefits of
economy and the environment as providing improved water supply infrastructure.
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(iii)
(iv)
(v)

Agreement with the environmental impacts of the project addressed in the locality.
Agreement with the solutions and measures to mitigate environmental impacts of
the project.
The project owner should ensure all mitigation measures during the construction
phase are implemented, especially to aid disturbances to environmental and social
life and, provide sufficient compensation for affected households as specified by
laws.

The summary of comments and questions from local authorities and affected people and
responses from consultants and are summarized in Table 11. However, required input from
stakeholders and response from project owners will occur through the GRM.
Table 11: Summary of Concerns and Issues with Subproject

Location
and time

Comments and questions from local authorities
and people

An Lao
Town

Inadequate water supply and quality is reported as
a significant issue in the subproject area.
Water availability in the current scheme has not
been able to supply the increased water demand,
especially in the dry season from March to
September.
Water quality is the most serious concern of local
people although it is reported that good water
quality with high degree of the water clarity. It is
noted that the quality of water was evaluated by
local people based on their experience and visual
check on the taste and color.

Response
from
consultants

The subproject service
standard will ensure clean,
reliable 24-hour access to
potable water (para. 41)

Good quality
water supply is
guaranteed by
the project,
water treatment
systems have
been markedly
upgraded all
the existing
treatment plant
is being
replaced

Consultations with institutions and/or agencies
located in the project areas such as hotels,
restaurants, schools, hospitals, clinics, all
expressed the need for clean and safe water.
Currently, these agencies, especially hospital and
commune health station use water from its dug
wells, but it is scarce in the dry season.
To meet the challenge of providing a secure water
supply to the target population in An Lao town and
An Trung commune.
Consultation with the An Lao DPC, village heads
and community representatives have confirmed a
genuine need for a metered 24-hour potable water
service and they have expressed a willingness to
pay.

Address in the
IEE/subproject

Regularly and monthly
water quality tests to be
carried out during
construction phase as set
out in the water monitoring
plan (part of CEMP) (Table
18)
During operation stage, the
WTP operator will be
responsible for the water
quality monitoring (Table
18)

Access to water is to be
included in the project for
schools and institutions.

The subproject
service
standard will
ensure clean,
reliable 24-hour
access to
potable water
with affordable
price and
subsidies by
the PPC.

Para. 50
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Location
and time

Comments and questions from local authorities
and people

An Trung
Commune

Villagers met report a need for water supply as
their stated priority was to obtain clean water
supply.
A reliable water source on the Ra Ngam weir
stream has been selected, and using a time
horizon of 2045, the likely beneficiary demand has
been estimated based on national guidelines.
All villagers and local authorities wanted to have
the clean water supply schemes to be constructed
as soon as possible so that they may soon have
clean water supply in 2020.

Response
from
consultants

A single network souring
water from the Ra Ngam
stream will support all
households (para. 57–65)

The
construction
progress has to
meet schedule
and should not
have delays.
Construction
progress
should be
communicated
regularly to
local
authorities.

Water availability in the current scheme has not
been able to supply the increased water demand,
especially in the dry season from March to
September
Consultations with local commune authorities and
villagers located in the project areas, all expressed
the need for clean and safe water.

Address in the
IEE/subproject

Items 58, 59, 72, and 73 in
Table 2018 (Disruption of
public services,
Construction and local
traffic)

A new water source and
distribution network have
been designed to ensure
24-hour year-round supply
in para. 41.
The subproject
service
standard will
ensure clean,
reliable 24-hour
access to
potable water
with affordable
price and
subsidies by
the PPC.

Para. 50

Conclusion

The stakeholders consulted for the construction of the An Lao and An Trung clean water supply
schemes included representatives from Binh Dinh PPMU, An Lao DPC, An Lao town authorities, An
Trung commune people committee, DONRE, and DARD. Consultation has also been implemented
with representatives from An Lao DPC, An Lao town authorities, An Trung commune people’s
committee. Among 30 people have been consulted, 15 are women, accounting for 50%.
Consultations took place in April and June 2019.
Local authority and people support the implementation of this An Lao and An Trung clean water
supply project in the area. However, it is recommended that the project owner ensure environmental
sanitation and closely coordinate with the local authorities to carry out the compensation work before
the project is implemented in a satisfactory, transparent, and open manner.
CEMP = construction environmental management plan, DARD = Department of Agriculture and Rural Development,
DONRE = Department of Natural Resources and Environment, DPC = District People’s Committee, IEE = initial
environmental examination, PPC = Provincial People’s Committee, PPMU = professional project management unit,
WTP = water treatment plant.
Source: Transaction technical assistance consultants.

4.

Future Public Consultation and Information Disclosure

As part of the stakeholder communication strategy, once the IEE is completed, the IEE
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will be translated into the local language, endorsed by Binh Dinh PPC and distributed to the
Commune People’s Committee and/or District People’s Committe, and made available for public
review for a period of at least 30 days before commencing of construction work. The IEE will be
submitted to ADB for clearance and disclosure on the ADB website. Regular information
exchange and meetings with stakeholders are strongly encouraged throughout implementation of
the project.
VI.

POTENTIAL ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

This section of the report discusses the potential impacts of the project and recommends
environmental mitigating measures to address adverse environmental impacts in following project
phases; (i) preconstruction, (ii) construction, and (iii) operation of the WTP and water supply
system.
The anticipated issues associated with (i) site clearance along the raw water pipeline, and
(ii) upgrading of the An Lao WTP, replacement of and extending distribution networks, are
assessed as being mostly minor that can be managed and mitigated through the provisions
outlined in the EMP detailed below. No cultural or heritage sites will be affected, nor will any
primary forest be cleared.
A.

Project Benefits

Enhancing water supply and reducing climate risk. The upgrading and expansion of
water supply system will help improve the living standard and health conditions for targeted
population in An Lao Town and An Trung commune. Climate risks are to be mitigated through the
well-considered design of climate resilience in water supply infrastructure and appropriate
technology.
Socio-economic impacts. Impacts from the improved water supply system will contribute
to minimizing the proportion of the population suffering from diseases related to the use of
unhygienic water sources; improving environmental sanitation conditions, improving people's
health and quality of life and meeting the demand of shortage of domestic water for households
and businesses in the targeted commune and town in An Lao District. The most significant
benefits include substantial time savings benefits relating to the access and carrying of water and
the need to boil water for use. These benefits accrue disproportionately in favor of women and
girls in the households. The lack of dry season potable water has resulted in a majority of
households purchasing water through retail outlets at a higher cost per cubic meter than will be
delivered by the subproject resulting in substantive cost savings for these households.
B.

Negative Impacts

Negative impacts may occur during the construction and operation phase. Potential
impacts and risks during construction include: (i) air pollution; (ii) noise and vibration; (iii) soil
erosion and localized landslide; (iv) blocking natural drainage capacity; (v) inadequate solid waste
disposal; (vi) pollution of streams and water courses; (vii) impact on forestry resources;
(viii) cultural conflicts between workers and local residents; (ix) inadequate material storage,
handling and transport on roads; (x) inadequate borrow pits management; (xii) inadequate
disposal of unwanted excavated materials; and (xiii) community and occupational health and
safety concerns during construction, including exposure to COVID-19 and other communicable
and infectious diseases.
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In the operational phase, potential impacts are from sludge disposal from WTP and
operational risks.
1.

Pre-construction Phase

COVID-19 health risk. During this period, activities are limited to site preparation for
construction: pre-construction meeting with both officials and community leaders that address the
contractors and project health and safety plan with COVID-19 pandemic as a main feature. For
COVID-19 the contractor will prepare a detailed COVID-19 safety and health risk management
plan that will be integrated with the CEMP. The COVID-19 plan will be reviewed by the PPMU,
mandated public health officials for comment and the updated plan requires both PPMU review
prior to the CEMP being approved.
Unexploded ordnance clearance. There are risks related to the UXO removal; however,
these risks are associated with network extension alignments which are expected to be low
probability as the alignments follow existing road right of ways and driveway access points. Where
risk may be higher is in An Trung and the relocation of the settlement and filter tank to slightly
below the headworks. Workers and close houses might be impacted by UXO removal activities.
UXO site clearances will be obtained following a specialized unit completing site assessments,
this impact can be assessed as short-term and mitigatable.
Loss of land and property. The subproject design minimizes the encroachment on
residential land and avoids historical and cultural relics such as communal houses, temples and
shrines. The surveyed project area is mainly perennial land and crops cultivated by local people.
The REMDP confirms that no land acquisition is required prior to construction with all WTP
investment being confined to the existing treatment enclosure and all distribution network
investment occurring in the existing road right of way.
The REMDP10 did identify that the subproject will affect structures and trees of 50
households comprising 199 persons in An Lao town and An Trung commune. The impacts are
unavoidable due to their proximity to existing mainlines and submains and as such damage or
removal of trees will be required and damage to fences and concreted surfaces will require
compensation as part of preconstruction site clearance works. Out of 50 affected households,
there are 12 households categorized as vulnerable, including 11 poor households and 1 femaleheaded household with dependents. A total of 23 ethnic minority households are also affected by
the subproject.
The subproject will also affect structures and trees for 14 organizations. The scale of
affects includes: 677 square meter of concrete yard, 120 square meter of mesh fence and 2,170
trees of various types. 11 Tree cutting will not generate significant biomass or organic solid waste.
In total about 2,170 trees will be affected – mostly acacia and a mix of roadside planting that will
be used for fuel by local people. The remaining amount will be collected and treated by waste
collection units and An Lao waste collection unit on a contractual basis. The impact of biomass
disposal as solid waste is assessed as minor.
Compensation for land and assets will be dealt with in the REMDP that is also being

The REMDP as a legal document is referred to for the details of the resettlement and ethnic minority development
processes and procedures. The IEE should be read in conjunction with the REMDP as both have legal status.
11 Based on the REMDP results of inventory of losses, 2,170 trees include 2,202 acacia, 20 grapefruits, 25 Terminalia
catappa, 44 Areca catechu, 15 Flamboyant, and 3 Chukrasia tabularis will be affected.
10

33
prepared as part of the TRTA. The REDMP is prepared in accordance with the ADB SPS and
national requirements and will be implemented by the district resettlement and compensation
committee. The compensation amount is estimated at D280.1 million or $12,017.
The site clearance activities will create dust, noise, and traffic impacts. The noise impacts
caused by transport vehicles and construction machinery are assessed as moderate for the
workers directly involved in construction activities and moderate for some households leaving
along the roadside. From the initial calculations, the concentration of pollutants in the exhaust
gases and dust generated by the transport vehicles transporting the waste during the preparation
of the construction site are many times lower than the permissible standard, so emissions impact
during preparation is negligible.
2.

Construction Phase

The following activities will be undertaken during construction that will impact on the
environment. During construction PPMU will be responsible for supervising the contract and
monitoring construction work. The contractor will have prime responsibility for ensuring that the
work complies with the EMP. PPMU will have the overall responsibility of ensuring that the
contractor complies with the EMP conditions. This includes ensuring that the EMP conditions are
unambiguously included within the construction contracting and that the contractor is assigned
responsibilities for its implementation and reporting.
Excavated material. The quantities of excavation at An Lao Small Town network are
linked to the deconstruction of the 2005 plant with the site clearance involving 2,363 m3 and the
WTP construction involving a further 5,015 m3. An Trung will require approximately 417 m3 of
excavation materials. The management of the surplus materials is addressed through the waste
management plan outlined below. Excavation will be done by excavator and hand trenching, no
blasting is required.
Water quality. The water sources near and/or at the proposed works may be affected by
construction activities, transport activities, but mostly from the waste generated by workers. Given
the small number of workers that will be mobilized at sites and one temporary camp is planned,
this impact is assessed as insignificant.
Erosion and adverse water quality effects during project construction will be both limited
in scale and temporary due to the nature of works being confined to existing water supply
infrastructure sites where clearance or exposure of soil is limited to deconstruction and
reconstruction of the WTP. During this phase soil containment systems will ensure any soil
movement during rainfall events are contained within the site and do not pass into drains or
waterways. On completion of construction and before the contractor leaves the site any exposed
surfaces must be stabilized and or vegetated.
Soil erosion during construction from the water treatment yard could under high rainfall
events result in movement of surface eroded materials into the An Lao river. The contractor will
be required to implement measures to prevent the discharge of wastewater during the
construction of the project from entering directly into natural and formed drainage channels and
other water bodies.
For the network redevelopment or extension exposure is small with the contractor
required to limit the scale of exposed backfilled mainlines and then to ensure after compaction
the reinstatement of road or pavement surfaces. The contractor will be responsible for these
actions which are to be included as a requirement in the contract document. PPMU will be
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responsible for including these requirements in the contract documents.
Measures to mitigate impacts on water quality include:
(i)
(ii)
(iii)
(iv)

(v)

Provision of adequate on-site sanitation facilities with septic tanks to prevent
untreated sewage from being channeled into the drainage canals, irrigation canals,
and river.
Implementation of appropriate solid waste and construction waste collection and
disposal system, with provision for waste segregation.
Designation of areas for equipment services, refueling, and wash down. The
maintenance area should be provided with oil and grease traps to prevent oil from
being washed into the offsite drainage canals.
The contractor will be required to have and implement a soil containment plan for
the site that will involve the use of soil retention structures prior to discharge from
the site boundaries to ensure that soil from the site does not enter drains, ditches
or water ways.
Preparation of an oil spill emergency response plan.

Dust, air pollution. All construction will be carried out during the dry season - dust will be
an issue from (i) the increase in vehicles due to project activities, and (ii) due to construction
activities both within the treatment yard and along the distribution network. The impact of dust
from the treatment yard is expected to be negligible and over a very short period of time due to
the distance from neighboring households and also production land. Dust impact from
construction sites will be localized and significant due to proximity to households, schools, medical
facilities, retail, and office spaces.
Vehicle traffic will increase and where this occurs on unpaved roads construction vehicles
will increase dust hazard within villages. Dust from transport will be increased from the delivery
of pipes, materials, excavation equipment and labor movement along the length of each main and
submain line. Further dust will increase due to the impact of existing traffic on non-surfaced
construction sites prior to reestablishment of the pavement surface. Additionally, dust will also
become a workplace hazard at the construction site from the operation of excavation equipment
and the movement of vehicles.
Additionally, air quality in the area can be affected by exhaust gases but it is considered
that the overall impact on air quality from construction equipment and vehicles will be insignificant
and temporary. Quantification of the impact is impossible at this stage as it will be determined by
the (i) duration of construction, (ii) local weather conditions at the time of construction, (iii) the
number of vehicles that are currently unknowable, and (iv) unexpected delays to construction.
Further as the subproject is a water supply network the scale or quantification of impacts
needs differs along the network and therefore would need to be site specific as the impact differs
substantially along the network depending on (i) layouts i.e., some areas have submain crossing
on the road and therefore construction on two sides of the road where other areas are simple
mainline, and (ii) the complexity of the road network and traffic densities that create the dust from
exposed surfaces.
The contractor will be responsible for ensuring that all vehicles and equipment are
operated within their specifications to limit excessive release of air pollutants. Vehicles and
equipment are to be maintained to meet these specifications and any that show produce
excessive air pollution are to be stood down until they have been repaired.
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Dust is to be controlled by spraying water on roads through villages and around the
construction site on a daily basis. Vehicle speed and movement should be reduced during this
time. Fugitive materials must be covered with tarpaulins when being transported by trucks. The
contractor will be responsible for meeting these conditions and these shall be specified in the
contract document.
Vibration. No heavy machinery will be used on site that will cause significant vibration.
Vibration may occur when concrete or other surface treatments are involved in the construction
process. In such cases the contractor will be required to conduct such work during the hours of
daylight and with due consideration of local facilities.
Noise. This impact is considered minor, localized, and temporary as described in the
pre-construction period. Noise will be limited by the requirement to have appropriate vehicle and
machinery standards and to ensure any significant excavation requiring concrete cutting etc. is
conducted during daytime hours to minimize the impact. Work safety and occupation health and
safety requirements will necessitate all workers to have protection gear.
Traffic. Installation of distribution pipelines will interfere with traffic flow along the entire
network during the period of contraction. The potential impact will be greatest along PR629 and
on residential sections of commune roads. The additional risk from traffic disruption include traffic
safety concerns, noise, congestion and dust. High priority areas involve the area of schools,
kindergartens, offices, and markets. Materials, goods, and workers will be transported to and from
the project site via the existing DR629 and local access roads such as inter-village roads.
Unpaved roads should be restored to the standard before the project or better. Temporary traffic
management plan will be developed by Contractors in coordination with local traffic police, e.g.,
to assign flagmen to regulate traffic, and to secure all sites.
Unanticipated damages. Any damaged infrastructure caused by the construction
activities will be repaired at the contractor’s cost to at least the same standard and condition as it
was before the project. PPMU will ensure that this provision is included as an item in the contract
and further stipulates that payment will be withheld from the contractor until the damage is
repaired.
Waste. Most of the excavated soil will be reused as filling soil to cover the pipe system
and no significant surplus is expected. Large amounts of excavated soil from pipeline construction
will not exist as it is used to backfill. Any surplus will be used as a base material for the WTP site
or provided to local people for use on public or private land. Any further surplus soil will be
transferred to designated disposal site in An Trung Commune with capacity of 100,000 m3, or as
agreed with the CSC and local authorities.
The demolition of the old WTP incur about 5,000 m3 of construction waste, which mainly
include debris, concrete, bricks, steel for recycling and disposal. It is estimated that about 50
kilogram of hazardous waste such as used oil or gasoline containers or batteries is created yearly
during the construction phase. This kind of waste will be handled and disposed of properly in
accordance with Vietnamese regulations for hazardous waste.
In terms of liquid waste, septic tanks will be installed to collect and treat domestic
wastewater before being discharged to the local drainage system. Given the short duration of the
construction phase, the impacts associated with domestic wastewater are not expected to be
significant. The contract will not involve the use of hazardous materials during construction or
operation. Contractor oil supplies will involve delivery of new oil and the collect and/or transport
used oil for disposal.
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Employment. Local workers will have the opportunity to seek jobs in the project as part
of boosting the local economy and minimizing the need for installing work camps. However, it is
estimated that 10 workers will come from outside for skilled work of WTP and pipeline
construction. There is requirement to construct one temporary camp and basic facilities. Social
impacts from workers should also be considered such as sexually transmitted diseases, social
disturbances to local living habits and cultures. The contractor will be required to develop and
implement a worker camp management plan as part of the CEMP.
Community health and safety. Project construction will result in impacts to community
health and safety such as increased construction traffic from the transport of materials,
emergency spills of materials, and unauthorized entry by the villagers into work areas.
Specifically, the risk of transmitting COVID-19 into the subproject worksites and facilities or the
adjacent communities through visitation or worker influx and through onsite transmission.
To mitigate these potential impacts, the civil works contractor will be required to develop
a community health and safety plan (CHSP) that incorporates good international practice and
recognized standards. The CHSP should include emergency response and preparedness
procedures to be developed in close consultation with potentially affected communities and local
authorities. The plan should include specific emergency response procedures, communication
systems and protocols, interaction with local and regional emergency and health authorities,
provision of emergency equipment and facilities such as fire truck, emergency service vehicles,
and fire drills.
The CHSP will include the provisions required under government regulation and
guidelines and the World Health Organization workplace guidelines for the management and
reporting of COVID-19. These guidelines are outlined above in the IEE and detailed requirements
are specified within the EMP.
The CHSP should also include the requirement for the erection of safety barriers either as
tape or fencing as determined by the risk to prevent unauthorized access to construction areas.
Warning signs around sites are to be printed clearly in Vietnamese language. This will be the
responsibility of the contractor. PPMU will be responsible for including these requirements in the
contract documents.
Occupational health and safety. Mitigation measures to be implemented by the
contractor to ensure health and safety of workers shall be as follows:
(i)

(ii)

Before construction commences the contractor will conduct training for all workers
on environmental, safety and environmental hygiene. The contractor will instruct
workers in health and safety matters as required by good engineering practice and
environmental health and safety guidelines.
The training will include provisions for the management and mitigation of COVID19 risks including both management and operational procedures, and the required
responses should potential or actual cases be identified within the workforce or
contacted public. The contractor will have specified staff trained in COVID-19
temperature monitoring for all staff, workers and visitors entering the site and will
ensure that prior no symptomatic individual enters the project facilities,
construction site or campsites. Additional training will be required for the handling
of personal protective equipment (PPE) gear, for example, staff implementing the
COVID-19 preventative measure and risk management plan will be trained in
correct use for applying and removing PPE especially face masks and how these
are to be contained and disposed of.
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(iii)

(iv)
(v)
(vi)

(vii)
(viii)
(ix)

To reduce the risk of transmission entry to project sites and facilities will be
managed, including staff, workers, and visitors, and truck and material suppliers
will be controlled. Entry will require logging individuals into the site, along with
symptomatic declarations and assessments, including body temperature
monitoring. The site project records will include name, time of entry, purpose of
work, time of departure and tracing data including phone, and address details.
COVID-19 prevention and management at the time of preparing this IEE requires
social distancing and sanitizer strategies that will support the management of
COVID-19 transmission within the subproject work sites, camps and facilities.
Regular meetings will be conducted to maintain awareness levels of health and
safety issues and requirements including a specific COVID-19 workforce briefing
that will be attended by local officials with delegated COVID-19 responsibilities.
Workers will, if required, be provided (before they start work) with appropriate PPE
suitable for civil work such as safety boots, helmets, gloves, protective clothes,
goggles, and ear protection at no cost to the workers. Site agents and/or
foreperson will follow up to see that the safety equipment is used and not sold on,
and is replaced as often as necessary, each site will have onsite inventory of
appropriate PPE for COVID-19 responses including masks and sanitizer with staff
briefing and training on the correct use and disposal of PPE gear.
All contractor facilities will be equipped with first aid facilities including first aid kits
in construction vehicles. A suitable vehicle will be available for transport to the
nearest town for medial or emergency treatment if required.
All sites will establish a staff and visitor monitoring facility that measures individual
temperatures, and compiles a site entry and exit log that is maintained for the
duration of the contract.
Provision of potable water supply in all work locations along with work sanitizer
stations for all sites.

An occupational health and safety plan that includes a specific section of the COVID-19
prevention and management systems will be submitted by the contractor as part of the CEMP for
approval by PPMU prior to commencement of construction. The potential impacts of the project
during the construction phase are summarized in the Table 17.
3.

Operation Phase

Impacts during operation include WTP sludge and operational risks of failure to provide
sufficient water with quality, potential risks of water use conflicts, potential impacts on downstream
aquatic ecology regarding reduced flow and water contamination. The water balance modelling
showed that water supply from Song Vo reservoir for An Lao town and Ra Ngam Stream for An
Trung commune is sufficiently secured until the design year of 2045. Water for irrigation of
downstream users will be planned with other water sources as clean water supply for the project
area is prioritized by the Binh Dinh PPC. The environmental flow of 10% of the average natural
flow will be kept for maintain aquatic ecology. Therefore, the above-mentioned impacts are
insignificant and fully mitigable.
Sludge. The sludge generated from the water treatment process may contaminate the
environment if not properly handled and treated. During operation of the WTP, it is necessary to
ensure that the management of chemical treatment plant and new sludge tanks under the design
meet the government’s discharge standards and water source protection management, hygiene
condition of the WTP in accordance to Circular No.50/2015/TT-BYT. The management of sludge
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will be part of the WSSU operator management contract and will include service and waste
management standards as specific contractual requirements that are reported against on an
annual basis.
Operational risks. The risk of water shortage has been assessed under existing and
future climate change conditions (Appendix 2) confirming that there is an extremely low probability
of water shortage with the greatest risk arising from further development of irrigation command
areas. The PPMU and Binh Dinh PPC have confirmed that the water supply will have priority use
rights and that will be established as part of the operator contract. The water extraction will not
result in water conflicts with other water use purpose and impacts on aquatic ecology
downstream. The risk of treated water supply including (i) polluted raw water supply cause by
human activities, risk of pipe breakage, and risk of operational accidents in WTP and chlorine
storage, handling and dosage risks. Mitigation of these risks are responsibilities of WTP operator
(Binh Dinh Province Water Supply and Sanitation Management JSC) that are presented in Table
18.
C.

Climate Change Impact

The sensitivity of the An Lao District water supply subproject to climate change is
considered high as determined by the initial rapid environmental assessment of the project
(Appendix C) and ADB’s AWARE screening that applies meta data analysis to the district
coordinates. The applicability of the risk classification to the subproject is substantially overstated.
The higher probability climate change risks and their likely impact on the subproject infrastructure
and operation are (i) category F flood – for the subproject there is limited risk of flooding along
the network – network infrastructure exposure to flooding risk is assessed to be moderate and is
mitigated through attachment to bridge infrastructure for network crossings, (ii) Category H
Landslides - the nature of the headworks in An Lao results in a low risk of land slide whilst for An
Trung there is a moderate risk to the last kilometer of the access road only, (iii) Category I declining precipitation is offset through the use of storage within the Vo Reservoir with the
resultant water balance modelling confirming extremely low risks to both networks under P1 and
P2 events, and (iv) Category L on-shore storms with the resultant increase in daily Qmax rainfall
this is expected however the Vo reservoir is design uses - P1 historical levels and as such
provides no significant risk under P2 climate change scenarios.
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Figure 7: AWARE Output for Climate Risk Screening Result for An Lao District Water
Supply Subproject

Source: Asian Development Bank AWARE software.
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VII.
A.

ANALYSIS OF ALTERNATIVES

Option Assessments
1.

Water Treatment Options

Two technology options were assessed for An Lao small town network. The following
tables present the review of each technology option. The recommendation for technology is based
on the assessment reported in Table 12 and 13 that supports the use of horizontal concrete
sedimentation tanks.
Table 12: Horizontal Sedimentation
Advantages

Disadvantages

1

Simple, robust and produces
good quality water under a
wide range of turbidities. Easy
to operate and maintain.

Needs a separate
flocculation tank.

2

Reliability can produce good
quality water even with a lot of
“inexpert” handling.

Surface loading rate of
20–25 m3/m2/day
requires more land
area.

3

Less susceptible to shock
loadings.

Desludging of tanks
usually requires
manual labor and
high-pressure hoses.

4

Can handle stop-start
operations, which are common
in operations in the short- to
medium-term.
Can be upgraded easily with
plate or tube settlers.

5
6

Easy to observe floc formation.

7

Cheap to construct simple,
basic concrete structures.
Locally available materials and
equipment.

m2 = square meter, m3 = cubic meter.
Source: Transaction technical assistance consultants.

Comments
Adopted for many small and mediumsized water treatment plants in Viet
Nam and Binh Dinh Province.
Known technology with experienced
operators and maintenance capacity
and problem-solving capacity
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Table 13:Upward Flow Clarifier
Advantages
Higher surface loading can be
achieved (40–50 m3/m2/day)
which leads to a smaller
footprint.

Disadvantages
Does not respond well to stop-start
conditions, which are common in
operations in the short- to medium-term.

2

Flocculation occurs within the
bottom of the hopper – no
need for separate floc tank.

Does not respond well to shock loadings.

3

Sludge can be removed
easily from the bottom of the
hopper.

Cannot normally handle turbidity levels of
over 100-200 NTU over prolonged
periods.

4

Pre-fabricated (steel) versions
are quick to erect and/or
install.

Process modules normally have a
capacity of 400-500m3/day max, which
would require several modules to meet
the 2,600 m3/day demand.

1

Comments

Pre-fabricated
versions generally
used for small-scale
systems such as
factories and
industrial park zones.

Excavation is often 3–6m deep.
Pre-fabricated (steel) versions need
regular maintenance – painting.
Concrete versions can be expensive due
to the complex concrete shapes of the
hopper bottom.
m = meter, m2 = square meter, m3 = cubic meter, NTU = xxx.
Source: Transaction technical assistance consultants.

B.

Options of Intake Arrangements

With the redevelopment of the WTP the efficiency of the offtake arrangements and the
contribution of the current irrigation offtake to turbidity issues in the raw water. Two options
including retention of the existing arrangement and the use of a subsurface offtake were
assessed. The results are presented in Table 14 and 15 and conclude to use the existing offtake
but with more efficient and effective water treatment technology.
Table 14: Floating Intake - Song Vo Reservoir

Advantages

Disadvantages

1

Will draw a clearer water
from the surface waters of
the reservoir.

Additional pumping costs.

2

Reduced chemical cost.

How to anchor the floating
pontoon?

3

How to float the raw water main?
Power line?
Access for maintenance?

Comments

It is required to locate
floating structure at least
25xH (head over spillway
equal to 50 m) from spillway
to aid obstruction of flood
discharge flow in flood
season.
Floating the power line may
not be an option – support?
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Advantages

Disadvantages

4

Comments

Additional capital investment
associated with the floating intake
and raw water main.

H = height, m = meter.
Source: Transaction technical assistance consultants.

1
2
3

Advantages
Reduced capital
investment.

Table 15: Offtake in Irrigation Canal
Disadvantages
Likely to draw water with a higher
turbidity, especially in the wet
season. Additional chemical cost.

No pumping costs.
Easy to operate and
maintain.

Comments

Source: Transaction technical assistance consultants.

VIII.
A.

GRIEVANCE REDRESS MECHANISM

Types of Grievances

Any affected person can submit a grievance with Binh Dinh PPC and/or PPMU if they
believe a subproject activity or practice is having a detrimental impact on the community, the
environment, or on their quality of life. Grievances may include:
(i)
(ii)
(iii)
(iv)
(v)
B.

Negative impacts on a person or a community (e.g., health and safety issues,
nuisances, etc.).
Dangers to health and safety or the environment.
Social impacts due to construction activities or impacts on infrastructures.
Failure to comply with standards or legal obligations.
Improper conduct or unethical behavior of contractor leading to nuisance of
affected person(s).

Grievance Redress Mechanism

A project grievance can be defined as an actual or perceived project-related problem that
gives ground for complaint by an affected person. As a general policy, Binh Dinh PPC and Binh
Dinh PPMU) will work proactively to prevent grievances through the implementation of impact
mitigation measures and community liaison activities that anticipate and address potential issues
before they become grievances. Nonetheless, it is possible that unanticipated impacts may occur
if the mitigation measures are not properly implemented or unforeseen issues occur.
To address complaints, a project GRM will be established in accordance with ADB
requirements and government procedures. A GRM is a systematic process for receiving,
recording, evaluating, and addressing affected person’s project-related grievances transparently
and in a reasonable period. The GRM will be established by PPMU prior to the commencement
of any land acquisition or resettlement activities, and will operate during the pre-construction,
construction, and operation phases.
The proposed GRM integrates resettlement, environment, and technical issues into a
single structure. The structure considers Vietnamese laws and provisions for complaint handling
as well as nuances of the operating environment and cultural attitudes toward lodging complaints.
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Specifically, the structure enables the GRM to:
(i)
(ii)
(iii)

provide a predictable, transparent, and credible process to all parties, resulting in
outcomes that are seen as fair, effective, and lasting;
build trust as an integral component of broader community relations activities; and
enable a systematic identification of issues or problems, facilitating corrective
actions and pre-emptive engagement.

The proposed GRM includes the following elements:
(i)
(ii)
(iii)
(iv)
(v)

(vi)

a grievance receipt and registration system to provide ways for community
members to register complaints and confirm they have been received;
grievance eligibility assessment to determine if the issues raised in the complaint
fall within the mandate of the GRM and if the complaints are legitimate;
grievance assessment and investigation to clarify concerns raised in the complaint,
to gather information on the situation, and to identify how the issues might be
resolved;
joint problem-solving, in which all relevant project stakeholders engage in a
dialogue and action planning to resolve the problem;
grievance tracking, including maintenance of written records of grievances,
monitoring, public information disclosure and reporting to the affected person; and
grievance closure, including community feedback and confirmation of resolution of
the problem
affected persons are entitled to lodge complaints regarding any aspect of affected
environment, land acquisition and resettlement, such as noise, pollution,
entitlements, rates and payment, and procedures for resettlement, income
restoration programs, etc.

The principles and procedures of the GRM are based on provisions of the following:
(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)

Land Law No. 45/2013/QH13, dated 29 November 2013;
Law on Grievances No. 02/2011/QH13, dated 11 November 2011;
Law on Denunciations No. 03/2011/QH13, dated 11 November 2011;
Law on Receiving of Residents No. 42/2013/QH13, dated 25 November 2013;
Decree No. 75/2012/ND-CP, dated 3 October 2012 of the Government Stipulating
Detailed Regulations on Some Articles of Law on Grievance 2011;
Decree No. 76/2012/ND-CP, dated 3 October 2012 of the Government Stipulating
Detailed Regulations on Some Articles of Law on Denunciation 2011;
Circular No. 06/2013/TT-TTCP, dated 30 September 2012 of the Government
Inspectorate Stipulating Procedures of Denunciation Settlement;
Circular No. 07/2014/TT-TTCP, dated 31 October 2014 of the Government
Inspectorate Stipulating Procedures of Settling Grievances, Denunciating Letters
and Letters of Requests; and
ADB's SPS (2009) and ADB's Access to Information Policy (2018).

According to the Land Law No. 45/2013/QH13, a grievance must be submitted within 90
days of the decision of land acquisition or become aware of the actions of the administrative action
in question. In circumstances, such as sickness, natural calamity, or required to work or study in
a distant location or other objective constraints, that time will not be counted within the 90 days
mentioned above.

44
The GRM consists of several escalating stages. Complaint resolution and decision
making are undertaken by Binh Dinh PPMU’s environmental and social unit (ESU) in consultation
with the district grievance redress unit (DGRU) of An Lao District then by Binh Dinh provincial
grievance redress committee (GRC), if required. The roles and responsibilities of Binh Dinh PPMU
ESU, DGRU, and GRC are presented below.
Environment and social unit of the professional project management unit. The unit
consists of social and environmental staff at PPMU, supported by staff members, that should also
be supported with one or two members of An Lao District. Staff of PPMU ESU will (i) receive all
complaints from affected persons seeking access to the GRM; (ii) register the complaints;
(iii) determine complaint eligibility; (iv) send confirmation of eligibility to the complainant;
(v) forward the complaint to relevant contractor (during construction) or facility operator (during
operation), DGRU and GRC; (vi) follow up with the DGRU and the GRC on status of complaint
redress; (vii) investigate the complaint and identify corrective actions that are within the mandate
of Binh Dinh PPC; (viii) inform affected person on the proposed corrective action; (ix) track and
record all decisions taken; (x) maintain a complaint registration, tracking and monitoring system;
and (xi) report to Binh Dinh PPC, An Lao District on the implementation and result of the corrective
action plan.
District grievance redress unit. The DGRU consists of six officers of six relevant district
divisions: Center for Land Fund Development, Natural Resources and Environment, Inspectorate,
Finance, Agriculture, and Resident Receiving Office. The DGRU is chaired by the Vice Chairman
of An Lao District People's Committee. The DGRU will (i) determine eligibility of complaints
relating to resettlement and environment, (ii) conduct an assessment of complaints that relate to
resettlement and environment, (iii) send confirmation of eligibility to the affected person in case
the complaint is related to resettlement and environment, with copy to Binh Dinh PPMU;
(iv) identify the corrective action plan and send it to the affected person with copy to PPMU ESU
for further processing; (v) execute the plan and report the implementation, result of the plan
implementation to PPMU ESU; (vi) participate in GRC meetings if invited; and (vii) monitor
implementation of grievance resolution processes under their jurisdiction.
The grievance redress committees of Binh Dinh Province: The GRC consists of five
officers of five relevant provincial departments: Natural Resources and Environment,
Inspectorate, Finance, Agriculture, and Resident Receiving Office. The GRC is chaired by the
Vice Chairman of Binh Dinh PPC. The GRC will (i) determine eligibility of appeals; (ii) conduct the
assessment of appeals; (iii) send confirmation letter of eligibility to the affected person with a copy
to PPMU ESU; (iv) identify corrective action plans for appeals; (v) manage and supervise the
implementation of the plan; and (vi) inform PPMU ESU on the decision of the corrective action
plan.
The following are the steps for the GRM (Figure 8):
(i)

Stage 1: Submission of complaint
a.
The affected person submits a written complaint to PPMU ESU staff, or as
letter, or email (with attached signed letter). Contact details of PPMU ESU
will be posted at the construction sites. A registered and legally recognized
civil society organization with valid representation authorization may file a
complaint on behalf of an affected person through PPMU ESU.
b.
Complaints can also be sent directly to the works contractor (during
construction through a hotline number that will be posted for constructionrelated matters (such as noise, dust, access to property and other matters)
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(ii)

(iii)

(iv)

(v)

which require immediate action, or to the operator (during the operation
phase). Contractors are required to register the complaint, and report to
PPMU ESU on complaints received and actions taken.
Stage 2: Registration, eligibility assessment, confirmation of eligibility [max. 5
working days]
a.
PMU ESU registers the complaint in a grievance registry and identifies the
nature of the complaint. If the complaint relates to resettlement (case 1),
PPMU ESU forwards the complaint to the relevant DGRU for further
processing. If the complaint relates to other matters such as environment,
project design, damage to property or others (case 2), PPMU ESU
proceeds to the next step.
b.
The DGRU (case 1) or PPMU ESU (case 2) determines whether the
complaint is eligible for the GRM using the screening procedure.
c.
If the complaint is deemed ineligible, the complainant is informed of the
decision and the reasons for ineligibility.
d.
If the complaint is deemed eligible, the DGRU (case 1) or PPMU ESU (case
2) identifies how the complaints should be investigated and addressed and
who will be responsible for these actions and informs the relevant parties
accordingly. Options include: (i) the works contractor (during construction
phase); (ii) the operator (during operation phase); (iii) the Center for Land
Fund Development; (iv) the DGRU; (iv) PPMU ESU; (v) others.
e.
The DGRU (case 1) or PPMU ESU (case 2) sends a confirmation of
eligibility to the complainant, with copy to PPMU ESU for case 1. The letter
provides information on when a decision will be made regarding the
complaint, and the main agency in charge of addressing the complaint.
Stage 3: Assessment and identification of action [max. 10 working days]
a.
If the complaint is eligible, the entity identified under Stage 2(d) conducts
an assessment and gathers information about the complaint to determine
how it might be resolved.
b.
If outside experts or technical information is needed, the entity identified
under Stage 2(d) may seek such guidance and may request all parties
concerned (including the complainant, as relevant) to participate in the
grievance redress process.
c.
The entity identified under Stage 2 (d), in consultation with PPMU ESU,
drafts a time-bound action plan including responsibilities for plan
implementation.
d.
The entity identified under Stage 2(d) submits the assessment letter
including time-bound action plan to the complainant. PPMU ESU is copied
in the letter.
Stage 4: Confirmation by affected person, or first appeal [max. 10 working days]
a.
The complainant confirms in writing consent with the proposed action plan
to execute immediately the action plan.
b.
The complainant may submit an appeal to GRC of respective Provinces in
the following cases: (i) no response is provided within 30 days after
acknowledgement of the complaint; (ii) the complainant disagrees with the
decision under Stage 3.
Stage 5: Review, eligibility assessment, and confirmation of appeal by GRC of
respective provinces [max. 5 working days]
a.
The GRC informs PPMU ESU and/or concerned DGRU that the
complainant appealed the decision, and requests all relevant documents
and issued decisions from PPMU ESU/concerned DGRU. The GRC, in
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(vi)

(vii)

(viii)

(ix)

consultation with the DGRU determines whether the appeal is eligible using
their own screening procedure.
b.
If the appeal is deemed ineligible, the complainant is informed of the
decision and the reasons for ineligibility.
c.
If the appeal is deemed eligible, the GRC identifies who and how the
complaint should be investigated and addressed and informs the relevant
parties accordingly.
d.
The GRC sends a confirmation of eligibility to the complainant with copy to
PPMU ESU for registration. The letter provides information on when a
decision will be made regarding the complaint, and the main agency in
charge of addressing the complaint.
Stage 6: Assessment and identification of action by GRC [max 10 working days]
a.
If the complaint is eligible, the entity identified under Stage 5 (c) conducts
an assessment and gathers information about the appeal to determine how
it might be resolved.
b.
If outside experts or technical information is needed, the entity identified
under Stage 5 (c) may seek such guidance and may request all parties
concerned (including the complainant, as relevant) to participate in the
grievance redress process.
c.
The entity identified under Stage 5 (c), in consultation with PPMU ESU,
drafts a time-bound action plan including responsibilities for plan
implementation.
d.
The entity identified under Stage 5 (c) submits the assessment letter
including time-bound action plan to the complainant. The DGRU and PPMU
ESU are copied in the letter.
Stage 7: Confirmation by affected person, or second appeal [max 10 working days]
a.
The complainant confirms agreement in writing with the Decision and the
proposed action plan.
b.
The complainant may appeal to the local court in the following cases: (i) no
response is provided within the 30 days after acknowledgement of the
appeal; (ii) the complainant disagrees with the decision in Stage 6. In fact,
at any time in the GRM the affected person may appeal to the local court
system if they so choose.
c.
If the affected person is not satisfied with the outcome of the GRM, they
may send their grievance directly to ADB’s Southeast Asia Department
(SERD) through ADB Viet Nam Resident Mission. If the affected person is
not satisfied with the responses of SERD, they can also directly contact the
ADB's Office of the Special Project Facilitator.
Stage 8: Implementation of action, monitoring, and reporting [duration: as defined
in the decision and time-bound action plan]
a.
Implementation of the decision and action plan commences, with close
collaboration of relevant project stakeholders depending on the type of
complaint.
b.
PMU ESU monitors the implementation of actions and records findings, to
be filed through the grievance administration system. As part of the
monitoring process, PPMU ESU consults the relevant project stakeholders,
as needed.
Stage 9: Closure of complaint
a.
When the decision and/or actions are implemented and when monitoring is
completed, PPMU ESU prepares a final report which is shared with the
complainant, DGRU, and GRC, and filed.
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b.

The complainant confirms completion of the actions and agrees to the
closure of the complaint. The grievance dossier is closed and filed in the
project archive.

The affected person will not have to pay any fee for his or her case (official or unofficial).
The affected persons will be encouraged to use the above GRM. However, the GRM does not
impede access to the country's judicial or administrative remedies by affected persons, at any
stage, if they so wish.

48
Figure 8: The Grievance Redress Mechanism
Stage 1: Submission of Complaint
Affected person submits complaint to Binh Dinh PPMU or
directly to the contractor or water supply operator.

Stage 2: Registration, Eligibility Assessment,
Confirmation of Eligibility
If complaint eligible, responsible party for action identified
[max. 5 working days]
[max. 5 working days]

Affected person
informed
complaint not

Stage 3: Assessment and Identification of Action
Responsible party for action assesses problem,
develops response [max. 10 working days]

Stage 4: Confirmation by affected person, or First Appeal
Affected person accepts proposed action or appeals
[max. 10 working days]
Affected person accepts
proposed action

Affected person appeals
proposed action

Affected person
informed
complaint not

Stage 5: Review, Eligibility Assessment and
Confirmation of Appeal by GRC of Binh Dinh
Province [max. 5 working days]

Appeal deemed eligible
Stage 6: Assessment and Identification of Action
by GRC [max. 10 working days]

Stage 7: Confirmation by affected person, or
Second Appeal
Affected person accepts proposed action or appeals
[max. 10 working days].

If complaint not addressed
satisfactorily, affected person may seek
legal redress through court system (or
at any stage in the GRM process)
and/or through the ADB Accountability
Mechanism

Affected person accepts
proposed action

Stage 8: Implementation of Action, Monitoring, and
Reporting [duration: as defined in the decision and
time-bound action plan]

Stage 9: Closure of Complaint
Affected person confirms completion of the
actions and agrees to the closure of the complaint.

ADB = Asian Development Bank, GRC = grievance redress committee, GRM = grievance redress mechanism, PPMU
= professional project management unit.
Source: Transaction technical assistance consultants.
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IX.
A.

ENVIRONMENTAL MANAGEMENT PLAN

Introduction

An EMP has been prepared for project. The EMP integrates the results of the IEE into a
formal plan for the implementing agency and contractor to prevent or minimize potential
environmental impacts. The EMP addresses the results of the public consultations on the Project
that were convened as part of the IEE. The EMP, inter alia, consists of an impacts mitigation plan,
a monitoring plan and the institutional responsibilities for the EMP.
The objectives of the environmental management plan are to address environmental
protection issues that arise before, during and after the project, including the following:
(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)

(ix)
(x)
B.

Develop a management plan for the implementation of environmental mitigation
measures throughout the project as approved by the PPMU.
Describe the role and responsibilities of relevant organizations in environmental
and social management.
Describe the preventative and management of COVID-19 risks
During detailed design, identify any changes to the project concept which may
have environmental consequences and update the IEE.
As part of detailed design, carry out comprehensive audits of loss of assets and
forestry resources based on the confirmed project scope and land acquisition
requirements and assets pertaining to those lands.
Ensure that all compensation entitlements are settled before commencement of
construction activities.
Ensure that all necessary environmental approvals have been obtained.
Provide regular measurement of environmental quality during project
implementation, to detect negative impacts on the environment and to propose
measures to prevent and reduce environmental pollution according to the current
regulations and regulations in Viet Nam.
Provide a rapid response mechanism for environmental problems and incidents,
and manage emergency resolution of environmental incidents.
Ensure that the project reaches an acceptable conclusion with no significant
residual adverse environmental effects.

COVID-19 Risk and Response Management

The project at the PPMU level and for all subproject implementation including contractors
and visitor will follow the guidelines and directives of the Government of Viet Nam. Specific
provisions for the prevention and management of COVID-19 risks are included in addition to
public safety and occupational health and safety provisions within this EMP.
The successful contractor is required to develop a COVID-19 safety and health risk
management plan detailing actions to prevent transmission of COVID-19 into project sites or
adjacent communities and maintain site worker, visitor and adjacent communities safe through
mitigating COVID-19 risks as well as a response plan should COVID-19 be suspected or
identified. This will require reporting and confirmation of preventative measures and actions that
are required by government and agreed between the executing agency, implementing agency,
local authorities with COVID-19 mandates and contractors. The CSC will be contractually liable
for ensuring all systems are operating and reported accurately.
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C.

Institutional Arrangements and Responsibilities

Binh Dinh PPC will establish a PPMU as the implementing agency. The PPMU will be
responsible for carrying out the feasibility studies, detailed design, day-to-day management of
sub-project implementation, and for arranging environmental assessment and monitoring and
reporting during implementation of review of the subprojects. The PPMU has the ESU staffed with
two environmental safeguard officers who will be responsible for the preparation and
implementation of environmental and social safeguards and who will have specific responsibilities
for the monitoring, reporting and ensuring compliance oversight of COVID-19 requirements within
the agreed COVID-19 preventative measures and risk management plan.
Following approval of the loan agreement, Binh Dinh PPMU will appoint a loan
implementation consultant to support subproject implementation in the province. The loan
implementation consultant will include an environment safeguard specialist who will support the
PPMU to review and update the IEE and/or EMP based on the detailed designs, update the
bidding documents in respect of environmental requirements and monitor the implementation of
the subprojects. The environment safeguard specialist will be responsible for all COVID-19
management inputs and reporting.
A CSC will be contracted by PPMU to daily supervise all construction activities; technical
standards and construction progress of contractors, etc. The CSC will also be responsible for
ensuring all COVID–19 monitoring data sets are up to date and accurate and will be contractual
liable for all unreported shortfalls.
A summary of the environmental management responsibilities of the concerned parties is
provided in Table 16.
Table 16: Environmental Management Responsibilities of Concerned Parties

Organization
PPMU (ESO)

-

LIC (ESS)

-

Environmental Management Responsibilities
Complete ADB REA screening checklist for each subproject, confirm ADB and MONRE
categorization and determine the need for IEE and/or EPP or IEE and/or EIAR.
Prepare IEE and/or EPP including EMP and submit to ADB for clearance and upload to
ADB website and PPC and/or DONRE for endorsement.
Continue public consultation; disclose updated IEE to stakeholders.
Support LIC ESS update IEE and EMP during detailed design and obtain endorsement
from PPC.
Ensure updated EMP is included in tender document with support from LIC.
Support CSC and LIC ESS in supervising and enforcing contractor’s implementation of
EMP and/or CEMP.
Review CSC monthly site environmental performance reports.
Review LIC quarterly EMP compliance reports.
Continue stakeholder consultation as part of GRM.
Prepare semi-annual monitoring reports to ADB and/or DPC and DONRE.
Prepare subproject environmental report indicating overall subproject environmental
performance and CEMP compliance at completion of construction to ADB and/or DPC
and DONRE.
Update IEE and EMP during detailed design.
Support PPMU ESO to include updated EMP in tender document.
Review and approve contractors CEMP.
Provide support to PPMU ESO and CSC in supervising contractors implementation of
CEMP and/or EMP.
Review CSC monthly site environmental performance reports and monitoring results.
Support PPMU ESO in stakeholder consultation as part of GRM.
Prepare quarterly EMP compliance reports to PPMU.
Support PPMU ESO in preparing semi-annual monitoring reports for ADB clearance and
upload to ADB website.
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Organization

Environmental Management Responsibilities
Support PPMU ESO prepare subproject environmental report indicating overall
subproject environmental performance and CEMP compliance at completion of
construction to ADB and/or DPC and DONRE.
- Support PPMU ESO carry out the environmental effect monitoring.
CSC
- Supervise and monitor contractor’s implementation of CEMP and/or EMP and GRM on
daily basis.
- Request contractor to undertake corrective actions in case of noncompliance with CEMP
and/or EMP.
- Prepare monthly site environmental performance reports to PPMU and/or LIC on
compliance status of CEMP and/or EMP and monitoring results.
- Compliance oversight of COVID-19 preventative actions and management agreements
monitoring and reporting.
Contractor
- Prepare bid including CEMP (based on EMP in tender document).
- Appoint environmental and safety officer responsible for environmental management
responsibilities of contract.
- Prepare and implement approved CEMP and/or EMP including a COVID-19
preventative action and risk management plan detailing actions, required monitoring and
reporting systems.
- Act as local entry point for GRM.
- Implement corrective actions as requested by CSC in case of noncompliance with
CEMP and/or EMP.
- Prepare monthly progress reports on status of CEMP implementation and GRM to CSC
and PPMU.
DONRE
- Endorse IEE and/or EPP for each subproject.
- Review PPMU semi-annual monitoring reports.
- Review PPMU subproject environmental report at completion of construction.
- Visit project site as needed; instruct PPMU and contractor on necessary corrective
actions.
Provincial Water
- Responsible for EMP implementation in the operation phase, including environment
Supply and
monitoring.
Sanitation Unit
- Allocate budget for subproject operation and maintenance, including budget for
environment monitoring.
- Conduct periodic environment monitoring during project operation.
- Prepare periodic environment monitoring report to submit to DONRE and/or DPC to
follow Decree 18/ND-CP.
- Submit environment monitoring report, for the first year of operation to ADB for review.
ADB
- Review updated IEE and provide clearance and upload on ADB website.
- Review semi-annual monitoring reports and upload to ADB website.
- Undertake periodic monitoring of the EMP implementation and due diligence as part of
an overall project review mission.
- If required, provide advice to PPMU in carrying out its responsibilities to implement the
EMP for the project.
- Review PPMU subproject environmental report at completion of construction.
ADB = Asian Development Bank, CEMP = construction environmental management plan, COVID-19 = coronavirus
disease, CSC = construction supervision consultant, DONRE = Department of Natural Resources and Environment,
DPC = District People's Committee, EIAR = environmental impact assessment report, EMP = environmental
management plan, EPP = environmental protection plan, ESO = environmental safeguard officer, ESS = environmental
safeguard specialist, GRM = grievance redress mechanism, IEE = initial environmental examination, LIC = loan
implementation consultant, MONRE = Ministry of Natural Resources and Environment, PPC = Provincial People's
Committee, PPMU = professional project management unit, REA = rapid environmental assessment.
Source: Transaction technical assistance consultants.

D.

-

Impact Mitigation Plan

In order to minimize adverse environmental impacts, several measures haven been
proposed since the preparation stage of the project. Surveys and design activities have been
conducted to consider alternatives to minimize the project’s impacts during construction and
operation stages. The following principles have been adopted in devising the mitigation measures:
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(i)
(ii)
(iii)
(iv)
(v)

Disturbance to the life and transportation of the local people must be minimized.
Proposed measures must be environmentally, socially, and economically feasible.
Technical standards and regulations must be abided by.
Construction equipment and methods must be environment-friendly.
Monitoring activities must be conducted on a regular basis.

This section identifies mitigation measures for key impacts during the pre-construction and
construction and operation phases of the project. Given that most of these impacts will occur from
civil works and transportation of construction and/or waste materials, many of the potential
negative physical, biological, social, and environmental impacts could be mitigated through a set
of general measures that are typically applied to most of construction projects to minimize such
impacts as noise, dust, water, waste, etc. The required construction and operation phase
mitigation measures are summarized in Table 17.
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Table 17: Mitigation Measures
Project
Potential
Mitigation Measures
Activity
Impact
Preconstruction Detailed Designs Phase
Confirmation
Impact on the
1. Affected persons well
of required
communities
informed ahead of project
resettlement,
implementation
temporary
relocations
Disclosure
No impacts
2. Implement information
information
disclosure and activate
grievance redress
mechanism (in the IEE)
Government
No impacts
3. Required project permits
approvals
and certificates obtained
Detailed
designs

Minimize
potential
negative impacts

Updating EMP

Minimize
potential
negative impacts

Develop
bidding
documents

No impacts

4. Complete detail design:
- Review Vo River and Ra
Ngam Weir water source
again for quality and
resources.
- Minimal acquisition of
agricultural or other land.
- Aided or minimal disruption
to public services like water
supply, drainage, electricity
with plan for unavoidable
situation.
5. Complete detail design,
including EMP with
screened potential
impacts, mitigation
measures and monitoring
requirements.
6. Ensure the EMP is
included in tender
documents for contractors so
they could develop CEMP.
7. Specify in bid documents
that contractor must have
experience with
implementing EMPs and

Location

Timing

Reporting

Budget

Responsibility
Supervision Implementation

In all
subproject
area

Before
subproject
start

In the
REMDP
monitoring
report

In the
REMDP

PPMUa

Resettlement
committees

In all
subproject
area

When the
subproject
starts

Quarterly

No extra
cost

N/A

PPMU

In all
subproject
area
Water intake
point, along
the pipeline,
booster
station,
WTP

Before
construction
start
Before
construction
start

N/A

No extra
cost

PPMU

Once with
detail
designs

No extra
cost

DARD office
of An Lao
DPC
DARD office
of An Lao
DPC

In all
subproject
area

Before detail
design
finalization

Once with
detail
designs

No extra
cost

DARD office
of An Lao
DPC

PPMU

N/A

Before
construction
starts

Once for all
tenders

No extra
cost

DARD office
of An Lao
DPC

PPMU, LIC

PPMU

Contractors
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Training and
capacity
building

No impacts

Procurement
of contractors

No impacts

Recruitment of
construction
workers

Conflicts; social
evils; transmits
diseases

CEMP

Minimize
potential
negative sitespecific impacts

provide staff for EMP
implementation.
9. Develop training program
for PPMU and staff for EMP
implementation and manage
contractor mitigation
measures application.
10. Raising awareness and
work with contractors for
CEMP.
11. Conduct Workforce
COVID-19 briefing with
officials of mandated
agencies and community
Leaders
11. Ensure the contract with
contractors including CEMP
developed from the
reference’s EMP
12. Recruit local workers as
much as possible
13.Contractors to submit
CEMP with potential impacts
to ADB for review. The
CEMP shall include separate
plans as follows:
a) Erosion and
Sedimentation Control
Plan,
b) Construction Camp
Management Plan,
c) Air pollution, dust and
noise management plan,
d) Waste Management
Plan,
e) Hazardous Materials
Management Plan,
f) Traffic Management
Plan,
g) Community Health
and Safety Plan,

N/A

Before
construction
starts

After each
training
session

No extra
cost

PPMU

ESS
LIC

N/A

Once

No extra
cost

N/A

ESO

All
construction
location

During
contract
signing
period
Throughout
construction
phase

No extra
cost

PPMU

Contractor

All
construction
location

Throughout
construction
phase

After
worker
recruitment
step
After
worker
recruitment
step

No extra
cost

PPMU,
LIC

Contractor
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h) Occupational Health

and Safety Plan
i) COVID-19
Preventative Actions and
Risk Management Plan,
j) Emergency Response
Plan
k) Air quality monitoring
plan
l) Water quality
monitoring plan
m) Cultural resources
protection plan,
UXO
clearance

Minimize impacts
from UXO and
UXO clearing
activities to local
community,
animal, and
workers
Construction Phase
Site
Aid and/or
establishment
minimize impacts

Training and
capacity
building

Aid and/or
minimize impacts
through training

Worker camp
operation

Pollution and
social problem

14. A clearing plan is
developed by a specialized
military unit in accordance
with current regulations.

All
construction
location

Before
construction
starts

Once

No extra
cost

PPMU

UXO clearance

15. Comply with
requirements of Binh Dinh
DONRE for use of
construction equipment,
hazardous waste, and
chemical management.
Establish stations for
controlling and monitoring
workforce and site visitors
for COVID-19 temperature
monitoring and symptomatic
screening of all staff,
workers and site visitors
including transport and
equipment operators
16. Implement training
program for PPMU (ESO),
and contractors

All
construction
sites

At
construction
start

Once

No extra
cost

PPMU

Contractor

PPMU
offices,
construction
site
All worker
camps

Construction
start period

After each
activity

No extra
cost

N/A

Environment
specialist under
the LIC

Throughout
construction
phase

Monthly

No extra
cost

PPMU,
CSC

Contractor

17. Site the workers' camp
away from local residential
areas
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18. Ensure adequate
housing including hygiene
facilities (water, waste
disposal services and
facilities, and drainage
system)
19. Prohibit guns and
weapons in the camps
20. Raise awareness on
disease transmission, local
regulations to aid conflict
21. Camp areas must be
restored to original
conditions upon completion
of construction
22. Develop entry
management systems to
prevent symptomatic cases
entering sites, provide
sanitization stations, and
ensure social distancing is
adhered to.
23. Ensure sufficient space
for shift-based separation
at on-site congregation
points such as site offices,
mess lounges etc.
24. Establish campsite
based COVID-19
temperature and person
movement tracing
Tree and
vegetation
clearance and
environmental
recovery

Damage and/or
loss of trees and
vegetation cover,
soil erosion of
landscape

25. Restrict tree and
vegetation clearance within
the designated ROWs for
access road and pipe route
(ROWs) and designated
WTP area.
26. Minimize removals,
install barriers around trees
that do not need to be
removed
27. Re-vegetated and
landscaped after
constructions complete

Throughout
construction
areas

Start and
end of the
subproject

Monthly

No extra
cost

PPMU

Contractor
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Civil works

Degradation of
forest and
plantation area

Civil works

Degradation of
water quality and
aquatic
resources

Material
exploitation
and
transportation

Pollution, safety
risks, increase
traffics, block
access

28. Located construction
sites away from agricultural
areas as much as possible
29. No trees cut down out of
the plan for construction
30. Hazardous substances
such as oils, fuels should be
stored and handled far from
forest and plantation areas
31. Waste should not be
dumped in the forests or
agricultural areas
32. Locate material and
temporary excavated soil
stockpiles at least 20 meters
far from water bodies (Vo
River and other rivers,
reservoirs).
33. Create sedimentation
ditches around material
stockpiles to contain raininduced erosion
34. Conduct earthworks in
the dry periods.
35. Liquid materials like oils,
fuels and paints should be
stored and handled at least
50 meters far from water
bodies.
36. No washing and
maintenance works of
machinery within 50 meters
of water bodies.
37. Toilet should be installed
far away from water bodies.
38. Inform An Lao Town and
An Trung CPC for the
material exploitation plan
and construction plan in
advance.
39. All borrow pits and
quarries should have
certificates from DONRE.
40. Borrow pits and quarries
should be fenced with

Throughout
construction
areas

Throughout
construction
phase

Monthly

No extra
cost

PPMU

Contractor

Throughout
construction
areas

Throughout
construction
phase

Monthly

No extra
cost

PPMU

Contractor

Throughout
construction
areas

Throughout
construction
phase

Monthly

No extra
cost

PPMU

Contractor
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Excavation
soil
management

Contamination of
land and surface
waters by the
excavated soil

warning signs to keep public
away.
41. After exploitation
complete, borrow pits and
quarries should be
dewatered, fenced
permanently with warning
signs to keep public away.
42. Transportation trucks
must be covered with
canvas.
43. Restrict material
transportation in the rush
hours (7:00–8:00 am; 5:00–
6:00 pm)
44. Surplus soil must be
disposed at the designated
sites as agreed with local
authorities and Binh Dinh
DONRE. The disposal site
must be far away from
residential area and large
water bodies such as the Vo
River.
45. Where possible, surplus
soil should be used at other
construction sites, or
disposed in the old quarries,
and borrow pits.
46. Information (type,
estimated volume, and
source) of the disposed
surplus soil must be
recorded.
47. Temporary surplus soil
must be stored in high place
with impervious ground and
cover with tarpaulin and far
from residential areas and
water bodies.

All
excavation
areas

Throughout
construction
phase

Monthly

No extra
cost

PPMU

Contractor
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Solid
construction
waste and
wastewater

Contamination of
land and surface
waters by
construction
waste

Noise,
vibration, and
dust
generation

Dust, noise, and
vibration

48. Management of solid
waste and wastewater follow
government regulations and
will cover, collection,
handling, transport, recycling
and disposal of waste and
wastewater.
49. Disposal sites should be
determined by or approved
by DONRE
50. Install enough trash bins
at the construction sites
(large one for the
construction site)
51. Recyclable waste should
be separated and sold to
buyers in the community.
Hazardous waste
52. Handling of hazardous
waste such as used oil or
gasoline containers, or
batteries must follow
government regulations.
53. Different hazardous
types (hydrocarbons, paints,
batteries, and organic
solvents) must be separated
and stored in the areas with
impervious ground and roof
covers.
54. Spray water, to control
dust from material
stockpiles, and exposed soil
surfaces especially near
sensitive receivers.
55. Cover and keep wet
material at all stockpiles that
contain fine material (not
required where material is
coarse and not transported
by wind).
56. Minimize time that
excavations and exposed
soils are left exposed.
Backfill as soon as possible

All
construction
areas and
worker
camps

Throughout
construction
phase

Monthly

No extra
cost

PPMU

Contractor

All
construction
areas

Throughout
construction
phase

Monthly

No extra
cost

PPMU

Contractor
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Disruption of
public
services

Stop or
disruption of
public services
such as water
electricity supply
and drainage

Land and soil
erosion

Soil erosion

Workers and
public safety

Local people and
worker could be
hurt or injured.
Local people and
worker health

57. Set up weekly and daily
work plans for locations
where outages in utilities and
services may occur and
inform the public
58. Work with public services
management companies for
the construction schedule
and scale to minimize the
duration of services
disruption
59. Inform local authorities
and local people of An Lao
Town and An Trung CPC for
the construction plan and
scope
60. Conduct earthworks in
the dry seasons
61. Maintain a stockpile of
topsoil for immediate site
restoration following
backfilling
62. Re-vegetation all soil
exposure areas as soon as
possible
63. Install fences and
warning signs at all the
construction sites
64. Provide sufficient
information, disclosure at An
Lao Town and An Trung
CPC and An Lao District
subproject information.
Assign guards at nighttime
for all construction sites.
65. Stagnant water should
be filled into aid disease
vector breeding.
66. The contractor should
guide and train workers on
work safety and construction
hazards before workers start
working
67. Provide workers with full
protective gears such as

All
construction
areas

Throughout
construction
phase

Monthly

No extra
cost

PPMU,
Town and
commune

Contractor

All
construction
areas

Throughout
construction
phase

Monthly

No extra
cost

PPMU

Contractor

All
construction
areas

Throughout
construction
phase

Monthly

No extra
cost

PPMU, CSC

Contractor
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Occupational
safety and
health –
including
COVID-19
response

Individual
health risks
including
hospitalization,
and mortality,
rapid
transmission
through work
site and
community
transmission

helmet, safety boots,
protection clothes, masks,
gloves and train them in
proper use
68. Provide Medical cabinet
with sufficient medicines and
fire extinguishers at all
construction sites
69. Assign person in charge
for health, safety and
environment at each
construction site and send
this person to the training
course organized by the
subproject
70. Supervise and check all
construction sites daily to
ensure potential hazards are
removed or identified and
marked
71. Implement COVID-19
plan:
 Monitor all individuals
entering site facilities, work
camps, works areas etc. to
monitor symptoms and
temperature prior to entry
 Department of Public
Health of the Province shall
be officially notified about
the implementation
schedule of the works by
PPMU.
 Record keeping
locations of workers who
had visited and/or lived
before and during work
implementation.
 Provision and
mandatory use of personal
protective equipment such
as provision of hand
washing stations, hand
sanitizers – use of PPE
such as facemasks will be

All
construction
sites and
construction
offices

Fulltime

Monthly,
with the
exception
of identified
cases that
are to be
reported
immediately
to site
managers
and
mandated
public
health
officials

No extra
cost

Contractor,
ESS, and
CSC

Contractor
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applied only following
detailed training in the use
of masks and how these
are disposed of.
 Regularly and
thoroughly clean hands
with an alcohol-based hand
containing at least 70
percent alcohol.
 Regularly perform
disinfecting and/or cleaning
meeting rooms, offices,
yards, stores, and camps.
 Daily body
temperature checks and
other health checks on the
work site, camp, office, and
store for all workers and
site visitors with records of
individuals retained to
ensure traceability.
 Avoid touching eyes,
nose and mouth. Hands
touch many surfaces and
can pick up viruses. Once
contaminated, hands can
transfer the virus to eyes,
nose, or mouth. From
there, the virus can enter
body and infect.
 Keep up to date on
the latest information from
trusted sources, such as
the national taskforce
committee for COVID-19
prevention and control, and
other relevant local health
authorities such as COVID19 operation center of the
province. Local and
national authorities are
best placed to advise on
what people in area should
be doing to protect.
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 Make sure, and the
people around, follow good
respiratory hygiene. This
means covering mouth and
nose with bent elbow or
tissue when cough or
sneeze. Then dispose of
the used tissue
immediately and wash
hands. Droplets spread
virus. By following good
respiratory hygiene, protect
the people around from
viruses such as cold, flu
and COVID-19.
 Stay home and selfisolate even with minor
symptoms such as cough,
headache, mild fever, until
recover. Have someone
bring you supplies. If need
to leave house, wear a
mask to avoid infecting
others. Avoiding contact
with others will protect
them from possible COVID19 and other viruses.
 Conduct information
and education campaign.
 Take procedures in
accordance with the
guidance of the national
taskforce committee for
COVID-19 prevention and
control in the event any
worker is suspected to
have contracted COVID19.
 Provide a self-isolation
option for symptomatic
individuals until they can be
moved off site for testing,
all suspected cases are to
be prohibited from site
access for 14-symptom
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free days after diagnosis
and ideally with
confirmatory testing
 With residential
campsite ensure dedicated
space is provided for
isolation of any suspected
COVID-19 cases and
individuals with
comparative symptoms
Construction
and local
traffic

Traffic disruption,
traffic jam and
block; accident

Operation Phase
Treated water
Unsustainable
supply
quantity or
quality of
supplied water

72. Schedule construction
vehicle activity during light
traffic periods. Install
sufficient signage and
warning lights at all
construction sites.
73. Inform local authorities
and local people
construction schedule and
scope in advance.

All
construction
areas

Throughout
construction
phase

Monthly

No extra
cost

PPMU

74. Develop and implement
an O&M manual for
equipment and operations of
water supply system
including regular
maintenance and materials
supply to ensure the design
supplied capacity of the
WTP. Setup backup plan or
contingency plan in
emergency case.
75. Set up a water quality
monitoring program to
ensure water quality of the
WTP.
76. Coordinate with the
Department of Health to
periodically monitor water
quality of the WTP and at the
booster station to ensure it
meets potable quality
standards.

Entire water
supply
system

Quarterly

If required

No extra
cost

An Lao
DARD

At the outlet
of WTP and
some
location
along the
distribution
pipeline

Contractor
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Chemical spills
and pollution
from waste

77. O&M manual provide
WTP
Continuously If required
Included
An Lao
methods and procedures for
in the
DARD
safe handling and storage of
operation
planned treatment chemicals
cost of
such as chlorine in
designated chemical house
on WTP properly
78. Define and implement a
formal waste (mainly
domestic waste) collection
and disposal protocol
Production of
Contamination of 79. Ensure sludge
WTP
Continuously If required
Included
An Lao
WTP sludge
environment
transportation with suitable
in the
DARD
truck tank and covered to
operation
landfill of An Trung
cost of
commune
80. Develop and implement
regular sludge quality
monitoring to document
sludge quality
Operation of
Worker and
81. Provide protective gear
All facilities
Continuously If required
An Lao
An Lao
the whole
public injury
for workers and train them
DARD
DARD
water supply
how to use properly. Equip
system
first aid kit and fire
extinguishers for the WTP.
82. Ensure all water supply
system vehicles in good
working order.
ADB = Asian Development Bank, CEMP = construction environmental management plan, COVID-19 = coronavirus disease, CPC = Commune People’s Committee,
CSC = construction supervision consultant, DARD = Department of Agriculture and Rural Development, DONRE = Department of Natural Resources and
Environment, DPC = District People's Committee, EMP = environmental management plan, ESO = environmental safeguard officer, ESS = environmental safeguard
specialist, IEE = initial environmental examination, LIC = loan implementation consultant, N/A = not applicable, O&M = operation and maintenance, PPE = personal
protective equipment, PPMU = professional project management unit, REMDP = resettlement and ethnic minority development plan, ROW = right of way, UXO =
unexploded ordnance, WTP = water treatment plant.
a Binh Dinh Project Management Unit of Construction Investment Works for Agriculture and Rural Development
Source: Asian Development Bank.
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E.

Environmental Monitoring Plan

The environmental safeguard monitoring with associated grievance redress mechanism
is undertaken by the CSC and the ESS on the LIC team during construction phase and by
provincial water supply and sanitation unit for water supply subprojects during the operation
phase, to ensure that the required policies and procedures and plans for minimization of negative
environmental impacts are implemented. The environmental monitoring program in terms of
environmental effects monitoring and environmental compliance monitoring has been developed
in Table 18.
Environmental effect monitoring is carried out by LIC to examine impacts of the subproject
in relation to ambient environmental conditions e.g., ambient air, noise, and sensitive water
bodies.
Environmental compliance monitoring is carried out by CSC and LIC to review compliance
with operating procedures and technical standards and/or contractor specifications in the EMP
and approved CEMP e.g., safety during construction, construction worker camp sanitation and
hygiene conditions, wastes including hazardous disposal practices during construction, erosion
control including the COVID-19 safety and health risk management plan etc.

I

No.

II

III

Table 18: Scope of Environmental Effects Monitoring

Monitoring items
Construction phase
Operation phase
Applied standard
Environments affect monitoring (noise and vibration)
1. Parameter
Leq, L50, Lmax
Leq, L50, Lmax
QCVN 26/2010/BTNMT
2. Frequency
In response to
1 time per year for first 2 IFC Guidelines
community complaints
years
3. Monitoring position
Baseline environmental locations should be established at boundary of
construction sites, and at sensitive receptors (residential area in An Lao town
and An Trung commune). At a minimum, the monitoring locations shall
include:
Location 1: Hamlet 9, An Lao town
Location 2: Hamlet Go Bui, An Lao town
Location 3: Hamlet 5, An Trung commune
Environments affect monitoring (air quality)
1. Parameter
TSP, CO, NO2, SO2, HC,
QCVN 05 :2013/BTNMT,
microclimate
QCVN 06:2009/BTNMT
2. Frequency
Weekly or during windy
conditions
3. Monitoring position
Baseline environmental locations should be established at boundary of
construction sites, and at sensitive receptors (residential area in An Lao
town and An Trung commune). At a minimum, the monitoring locations shall
include:
Location 1: Hamlet 9, An Lao town
Location 2: Hamlet Go Bui, An Lao town
Location 3: Hamlet 5, An Trung commune
Environments affect monitoring (surface water/wastewater qualitya )
1. Parameter
pH, temperature, DO,
pH, temperature, DO,
QCVN 08:2008/BTNMT;
TSS, T-N, T-P, BOD5,
TSS, BOD5, COD,
QCVN 14:2008/BTNMT;
COD, oil and grease,
DO, oil and grease,
QCVN 24:2009/BTNMT
coliform
coliform
2. Frequency
Weekly and after large
6 monthly for first 2 years
rain evens
of operation
3. Monitoring position
At water bodies used for the water system. At a minimum, the monitoring
locations shall include:
Ra Ngam Weir
Song Vo River Intake point
Discharge outlet from worker camp (for construction phase)
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BOD5 = biochemical oxygen demand, CO = carbon monoxide, COD = chemical oxygen demand, DO = dissolved
oxygen, HC = hydrocarbon, IFC = International Finance Corporation, L50 = noise level exceeding for 50% of the time,
Leq = equivalent continuous noise level, Lmax = maximum sound level, NO2 = nitrogen dioxide, pH = a measure of the
acidity or alkalinity of a solution, PM = particulate matter, PM10 = particulate matter smaller than 10 micrometers, SO2
= sulfur dioxide, T-N = total nitrogen, T-P = total phosphorus, TSP = total suspended particulates, TSS = total
suspended solids.
a To be assessed at the discharge outlet from the workers camps.
Source: Asian Development Bank.

Non-compliance with these standards will be highlighted in the monitoring reports.
Monitoring results will be submitted by the PPMU through the semi-annual environmental
monitoring reports.
Table 19: Compliance Monitoring Plan for An Lao Water Supply Subproject

Environmental Issues

Location

Methodology

Frequency

Monitoring Responsibility
Implementation Supervision

Pre-Construction Phase
1. Detailed design completed,
accounting for requirements
defined in the EMP.

Throughout
subproject
area

Review
documents

Once

Detailed design
consultant

PPMU, EA,
ADB

2. EMP updated and
submitted to ADB for
clearance and disclosure.

Throughout
subproject
area

Review
documents

Once

PPMU,a EA

ADB

3. COVID–19 prevention and
management safety plan
approved.

Throughout
subproject
area

Prior review
by PPMU

Once

PPMU, ADB

EA

3. EMP incorporated into
tender documents.

Throughout
subproject
area
Throughout
subproject
area

Review
documents

Once

EA, ADB

Using of
special
equipment

Once

PPMU, EA,
Procurement
Department
Local military
forces

5. CSC contracted by EA, with
adequate resources for EMP
implementation coordination
support.

EA office

Confirmation
by EA

Once

EA

ADB

6. CEMPs prepared by
contractors and cleared by
CSC and PPMU.

All works
contracts

Review
documents

Once for
each works
contract

CSC

PPMU, EA,
ADB

7. PPMU has assigned fulltime environment staff to
coordinate EMP
implementation.

PPMU office

Confirmation
by PPMU

Once

PPMU

EA, ADB

8. Contractors have assigned
one full-time ESO and one fulltime construction safety
engineer prior to
commencement of works.

Works
contracts

Confirmation
by
contractors

Once for
each
contractor

CSC

PPMU, ADB

9. An external is contracted by
EA to conduct independent
verification of EMP
implementation.

EA office

Confirmation
by EA

Once

EA

ADB

4. Check for and removal of
remaining unexploded
ordnance from wars.

EA
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Environmental Issues

Location

Methodology

Frequency

Monitoring Responsibility
Implementation Supervision

10. GRM is established, with
clearly identified entry points,
procedures and timeframes.
The GRM is disclosed to
potentially affected people.

PMU office

Confirmation
by PPMU

Once

PMU

EA, ADB

11. Pre-construction
monitoring conducted in
accordance with the
environmental effect
monitoring plan defined in this
EMP.

At monitoring
sites identified
in the
monitoring
plan

Monitoring
results
provided by
CSC

Once

CSC

PPMU,

1. EMP and CEMP are
implemented properly.

Subproject
area

Weekly

CSC, LIC

PPMU,
DONRE

2. GRM is operational and
functioning, complaints are
redressed in accordance with
the GRM.

PPMU office,
DONRE

Site
inspections
based on
measures
defined in the
EMP
GRM register

Semiannually

CSC, LIC

PPMU, LIC

Relevant permits are secured
(batching plants, spoil disposal
sites, work camps, others as
relevant).

Construction
sites, batching
plants, and
spoil disposal
sites
Construction
sites, batching
plants, spoil
disposal sites

Records of
works
contractors

Once

CSC, LIC

PPMU

Site
observations

Weekly

CSC, LIC

PPMU,
DOLISA,
DONRE

Construction safety complies
with Vietnamese regulations,
accidents are investigated and
reported.
COVID-19 systems operated
in compliance with EMP
requirement.

Construction
sites, batching
plants, spoil
disposal sites
Site entry and
exist points,
camp sites
public
awareness

Site
observations

Weekly

CSC, LIC

PPMU,
DOLISA,
DONRE

Daily

Daily contractor
ESC, and CSC

PPMU

Information disclosure and
public consultation is
conducted in accordance with
the consultation plan.

Construction
sites

Daily
monitoring of
temperature
and work site
social
distancing
Site
observations,
monitoring
reports

Weekly,
semiannual

CSC, LIC

PPMU

Environmental and safety
personnel are present on site.

Construction
sites

Site
observations

Weekly

CSC, LIC

PPMU

Spoil disposal sites are clearly
delineated and well managed.

Spoil disposal
sites

Site
observations

Monthly

CSC, LIC

PPMU

Construction Phase

Sites are secured and well
maintained.
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Environmental Issues

Location

Methodology

Frequency

Monitoring Responsibility
Implementation Supervision

Batching plans are well
managed.

Batching
plants

Site
observations

Weekly

CSC

PPMU

Reporting by contractors is
timely and covers CEMP
implementation

N/A

Monthly
progress
reports by
contractors

Monthly

CSC

PPMU

Non-compliances (such as
excessive noise and dust at
construction site boundaries,
inappropriate disposal of spoil
and waste, etc.) are redressed
by the contractors.

Construction
sites, along
transportation
routes

Site
observations

Weekly

CSC

Dust suppression (e.g.,
sprinkling water)

Construction
sites

Site
observations

Weekly

CSC

PPMU

Reporting by contractors is
timely and covers CEMP
implementation.

N/A

Monthly
progress
reports by
contractors

Monthly

CSC

PPMU

Non-compliances (such as
excessive noise and dust at
construction site boundaries,
inappropriate disposal of spoil
and waste, etc.) are redressed
by the contractors.
Dust suppression (e.g.,
sprinkling water on existing
road and construction site) is
implemented.

Construction
sites, along
transportation
routes

Site
observations

Weekly

CSC

PPMU

Construction
sites, along
transportation
routes

Site
observations

Weekly

CSC

PPMU

Temporary noise barriers at
sensitive areas are installed.

Sensitive
areas

Site
observations

Weekly

CSC

PPMU

Sanitary conditions at work
camp (water supply, toilets
management, and treatment of
wastes)

Worker-based
camps

Site
observations

Weekly

CSC

PPMU

Health care (e.g., periodic
health examinations,
communicable diseases, first
aid, and medical stations
onsite).

Worker-based
camps,
construction
sites

Site
observations,
informal
interviews

Weekly

CSC

PPMU

Social problems associated
with labor force (e.g., strife,
alcohol, and drug abuse,
gamble, etc.)

Worker-based
camps,
construction
sites

Site
observations,
informal
interviews

Weekly

CSC

PPMU

Maintenance of water flows
(e.g., rivers, irrigation canals,
and drainages).

Along all
affected rivers
and canals

Observation

Weekly

CSC

PPMU

Maintenance of local roads
used for transporting wastes
and materials.

Throughout
subproject
area

Observation

Weekly

CSC

PPMU

PPMU
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Environmental Issues

Location

Methodology

Frequency

Monitoring Responsibility
Implementation Supervision

Plan for prevention of fire and
explosion.

Storage areas

Observation

Weekly

CSC

PPMU

Emergency response plan is in
place.

Storage areas

Observation

Weekly

CSC

PPMU

Traffic safety (e.g.,
signboards, lighting systems,
speed limits, and instruction
manuals).

Intersections

Observation

Weekly

CSC

PPMU

Locations
identified
during
construction
and operation
phases
Along all new
and upgraded
roads

Observation
and
interviews

Once
every 3
months

DOT

EA,
DONRE,
DOT

Observation
and
interviews

Once
every 3
months

DOT

EA,
DONRE,
DOT

Operation Phase
A follow-up monitoring plan for
noise and air quality is in
place.

Traffic safety and emergency
response system is in place.

ADB = Asian Development Bank, CEMP = construction environmental management plan, COVID-19 = coronavirus
disease, CSC = construction supervision consultant, DOLISA = Department of Labor, Invalids and Social Affairs,
DONRE = Department of Natural Resources and Environment, DOT = Department of Transportation, EA = executing
agency, EMP = environmental management plan, ESC = environmental safeguard consultant, ESO = environmental
safeguard officer, GRM = grievance redress mechanism, LIC = loan implementation consultant, N/A = not applicable,
PPMU = professional project management unit.
a Binh Dinh PPMU of construction investment works for agriculture and rural development.
Source: Asian Development Bank.

F.

Reporting
EMP monitoring and reporting requirements are summarized in Table 20.
Table 20: Environmental Reporting System

Project Phase

Type of Report

Construction

Site Environmental
Performance Report
indicating compliance with
CEMP and monitoring results
(checklist).
EMP Compliance Report
indicating compliance with all
subproject’s CEMPs and
monitoring results.
Environment Monitoring
Report indicating compliance
with all subproject’s CEMPs
and monitoring results.
Subproject Environmental
Report indicating overall
subproject environmental
performance and CEMP
compliance.

Frequency

Responsibility

Monthly

CSC

Submitted To
Whom
LIC, PPMU

Quarterly

LIC

PPMU

Minimum biannually, or twice
during construction
if construction
duration is shorter
than 1 year
At completion of
subproject

PPMU

ADB, DPC and
DONRE

PPMU

ADB/DPC and
DONRE
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Project Phase

Type of Report

Frequency

COVID -19 safety and health
risk management plan
reporting

Responsibility

Submitted To
Whom
ESS,PPMU
CSC, PPMU

Symptomatic
Contractor
individuals within 1
hour of diagnosis.
Weekly reports
from site office to
contractor and to
PPMU.
Monthly reports
with overall
statistics.
Operation
EMP Compliance Report:
Once per year for
DOT and/or
ADB
Operation indicating
first 2 years of
operating company
compliance with subproject
operation. Ongoing
EMP commitments during
frequency to be
operation.
determined based
on review after 2
years.
ADB = Asian Development Bank, CEMP = construction environmental management plan, COVID-19 = coronavirus
disease, CSC = construction supervision consultant, DONRE = Department of Natural Resources and Environment,
DOT = Department of Transportation, DPC = District People’s Committee, EMP = environmental management plan,
ESS = environmental safeguard specialist, LIC = loan implementation consultant, PPMU = professional project
management unit.
Source: Asian Development Bank.

PPMU report on environmental performance and/or compliance of the project should be
included in the progress report submitted to the CPC before each project implementation support
mission and must include sufficient information on: (i) preparation and disclosures of
environmental safeguards instruments for projects; (ii) incorporation of new project EMP in the
bidding and contractual documents; (iii) monitoring and supervision of EMP implementation by
the contractor and the construction supervision engineer; and (iv) any challenges in safeguard
implementation, solutions, and lessons learned.
G.

Estimated Cost of Environmental Management Plan

The cost of implementing the EMP includes (i) contracting of environmental expert within
the LIC, (24 person-months input to this subproject spread over 24 months and costs $48,240;
and (ii) environmental monitoring site samples and testing costs $480. The total cost, excluding
CEMP cost to be integrated in the contraction cost, is expected to be $45,740.
The IEE report has reviewed the environmental impacts associated with the project and
has developed a comprehensive EMP to address these activities. During the pre-construction
phase, there is no major impact anticipated with the infrastructure works being confined to public
right of ways and the existing water treatment plant yard. No land acquisition is required and there
is no impact on existing structures other than fencing and concreted yards. Pre-construction
requirements include payment of compensation for lost trees, fences and concreted yards which
is addressed in a separate REMDP for this project.
Construction impacts are concentrated along the pipeline system and at the WTP and
rehabilitation of Ra Ngam Weir. The project requires an earthwork of about 7,800 m3. Typical
construction impacts such as noise, dust, vibration, emissions, reduced water quality, waste
generation, traffic impacts and other social impacts are projected. No natural forests, protected
areas or any cultural or heritage object are encroached by the construction activities.
All impacts can be mitigated by the provisions within the EMP. Local communities will be
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encouraged to work on the project however the social impact assessment highlights the decline
in labor availability in both networks. During construction, the contractor will be initially responsible
for monitoring and supervising compliance with the EMP. During the post-construction phase,
typical impacts include WTP sludge and operational risks. The cost of the EMP is estimated at
about $2,980.
The project district is classified as high climate risk however the subproject is considered
to have a lower risk to subproject infrastructure. A climate risk and vulnerability assessment and
climate risk assessment was prepared by the TRTA consultant. The expected impacts relate to
temperature impacts and changing rainfall distribution. The impact of rainfall distribution is offset
through the Vo Reservoir storage effects in An Lao Small Town Network component. The detailed
engineering design is required to apply projected climate data as inputs to any relevant design
decisions especially regarding flood levels and the protection of the network distribution lines from
flood events. As no headworks are being built and there is no need to climate proof the existing
headworks the expected impact on design costs is low.
The project is classified as a category B project that requires an IEE to be completed. The
IEE shows that all impacts can be satisfactorily mitigated and an EMP has been prepared that
contains practical and realizable mitigation measures.
The IEE concludes that the benefits of the proposed water supply system outweigh the
potential impacts and that adverse environmental impacts arising from the construction and
operation of the improved water supply system can be addressed by the EMP and reduced to
acceptable levels. Therefore, a full EIA is not necessary.

73

Appendix 1
APPENDIX 1: WATER QUALITY STANDARDS

NATIONAL DRINKING WATER QUALITY STANDARDS
QCVN 01: 2009/BYT Technical Regulation on Drinking Water Quality
Sample
1
Colour
<15
TCU
Not applicable.
2
Taste and Odour
nd
3
Turbidity
<2
NTU
4
pH
6.5-8.5
5
Hardness (CaCO3)
<300
mg/L
6
Iron
<0.3
mg/L
7
Manganese
<0.3
mg/L
8
Nitrate (NO3)
<50
mg/L
9
Nitrite
<3
mg/L
10
Coliforms
0
MPN/100mL
11
Feacal Coliforms
0
MPN/100mL
Domestic Water Quality Standards

1
2
3
4
5
6
7
8
9
10
11

QCVN 02: 2009/BYT National Technical Regulation on Domestic Water Quality
Sample
Colour
<15
TCU
)
Taste and Odour
nd
)
Turbidity
<5
NTU
)
pH
6-8.5
)
Residual Chlorine
0.3-0.5
mg/L
)
Ammonia
<3
mg/L
)
Iron
<0.5
mg/L
)
Manganese
<4
mg/L
)
Hardness (Ca CO3)
<350
mg/L
)
Coliforms
50
MPN/100mL
)
Feacal Coliforms
0
MPN/100mL
)
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APPENDIX 2: WATER RESOURCE ASSESSMENT
A.

An Lao Water Sources

There are two principal water sources in the vicinity of An Lao town: Song Vo
River/Reservoir and the An Lao River running through the town. The An Lao River has a yearround flow, but acts as the receiving water/drainage for all urban activities in the area, and has
not been considered in detail as a potential source for An Lao water supply. Song Vo River, which
is a western tributary of the An Lao River and has a catchment area of around 34 square kilometer.
It is relatively well vegetated, although it has experienced some degradation over recent years
(estimated 30%).
The Song Vo Reservoir, which was created by means of a concrete dam built across the
Song Vo River, lies several kilometers to the west of Anh Lao town, and was commissioned in
2005. It was designed to supply raw water for irrigation (143 ha) and domestic water supply to An
Lao town, and the Communes of An Tan, An Hung and An Hoa. It had a total design storage of
around 1.15 million m3 and an effective storage of about 0.98 million m3, giving a dead storage of
about 0.17 million m3. The crest of the overflow is 59.8m and the invert level of the offtake is
52.6m, giving an effective depth of 7.2m; the invert level of the offtake is some 0.84m below the
dead water level. The degradation over the years has resulted in significant sedimentation of the
reservoir and loss of effective storage. It is estimated that the loss is equivalent to about 30% of
effective storage in the 15 years since commissioning, reducing its capacity to about 0.68 million
m3; such loss of effective storage is not uncommon with reservoirs.
Streamflow measurements were taken in the Song Vo River during the 2019 dry season.
There are no other data on the stream flows in the Song Vo River, other than anecdotal data that
suggest it has only suffered one drought event in its life. To assess where the recorded baseflow
lies in terms of a longer-term time series, it is compared to the annual rainfall series for 20082018. The annual rainfall at An Hoa (in An Lao district) has been analyzed over this period, and
it appears that the 2019 rainfall figure may be heading toward a relatively dry year at a level
substantially less than the average of about 3,170mm (2008-2018); refer Figure 9. It is estimated
that the 2019 rainfall figure will be about 2,000-2,500mm. The streamflow measurements
recorded in 2019 are considered to be consistent with a relatively dry year with rainfall expected
to be substantially less than average.
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mm/annum

Figure A2.1: An Hoa Rainfall Data 2008-2018
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The quality of the Song Vo River upstream of the Reservoir was sampled and tested and
found to be a good quality water, with color, turbidity and fecal coliforms recorded at levels that
were not detectable, with the same results obtained from the reservoir itself; refer data in Appendix
3. Anecdotal data however, and observations made during the conduct of the TRTA indicate that
the turbidity of the water is often much higher than these levels, especially during the wet season.
In addition, it was observed that the quality of the water in the downstream irrigation canal has
much higher turbidity levels, which are probably caused by the invert level of the offtake being
lower than the dead storage level, causing reservoir sediment to be stirred up and transported
into the irrigation canal.
It is expected that, on the basis of primary and secondary data collected to date, the Vo
Reservoir water supply will be a treatable source with conventional treatment (coagulation,
flocculation, sedimentation, filtration and disinfection). In terms of raw water availability for the
domestic water supply, a water balance analysis over a 12-month’s period was carried out on the
Song Vo Reservoir, as shown in Table 20.
The balance is based on projected supply and demand levels up to 2045 figures and
takes into account inflows, effective storage, evaporation, seepage losses, environmental flow
(10%), irrigation demand and projected domestic water supply demand. The water balance
shows that the effective storage of 0.68 million m3, together with the projected baseflow is
sufficient to provide an adequate supply of domestic water and irrigation water all year round in
the year 2045 (design year) after taking into account evaporation and seepage losses. The
effective storage of the reservoir remains at 0.68 million m3 throughout the year with the exception
of April and July. During these months, when evaporation, irrigation demand and domestic water
supply demand are high the balance indicates the effective storage will reduce to about 0.61-0.65
million m3. It should be noted however, that these reductions in storage could occur during any of
the months in the dry season (March to August).
As a long-term source of water for both irrigation and domestic water supply, it appears
the Song Vo Reservoir is a viable option. The Song Vo source also enables a gravity supply to
most of the service area, which is a substantial advantage over the An Lao River, which would
require a pumped supply from an intake on the river.
The modelling indicates that based on current 2018 irrigation water demand and the
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expected additional demand from the water supply scheme of 3,500m3/day the reservoir is able
to support the incremental water demand. The risk to the raw water supply is considered low to
moderate based on (i) the lack of direct involvement in the jurisdiction of the VO reservoir by the
water supply scheme operator, (ii) the irrigation water demand in 2018 is based on a 147ha of
command area that currently has two mostly rice crops per year. In 2005 the irrigation design
scope was 270 ha however only 147 ha has been developed and maintained since this time. If
the full command area of 270 ha was developed the security of water availability to the An Lao
water supply scheme would be considered to be inadequate and a significantly high risk. The
PPMU has raised this issued with the PPC. The water supply scheme will retain priority use over
the water in the reservoir and the additional command area is not planned to be developed. As
such the water supply is assessed as being secure.

Appendix 2
Table A2.1: Projected Vo Reservoir Water Balance
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B.

Assessment of Water Sources

The An Trung service area lies in the lower reaches of two small catchments; one is the
Ra Ngam which is reported to yield a perennial mountain stream, and one un-named which is
known to be unreliable especially in the dry season. The Ra Ngam currently feeds water to
Villages 5 and 6, and the un-named stream feeds water to the Dong Mit village. The only viable
option as a long-term and reliable water source for Villages 5 and 6 is the Ra Ngam mountain
stream running from the higher elevations within the catchment. The catchment is relatively small.
Water quality tests taken in May 2019 (dry season) show that Ra Ngam produces a very good
quality water from a chemical perspective, with turbidity, color, taste, iron and manganese all at
levels less than detectable. From a bacteriological perspective, coliforms were found to be present
at levels of 1.5x102 (MPN/100mL), and this indicates the presence of coliforms which are
generally considered to be a potential health hazard. However, no E. Coli was found indicating
no feacal pollution.
Flow measurements taken during the months of April and May in the 2019 dry season
indicate that the base flow is around 18 l/sec or higher. At this level, the Ra Ngam mountain
stream has an average daily base flow of over 1,550m3/day, well in excess of the total demand
of the proposed service area, which is projected to be about 160m3/day by the year 2045. The
source should not present any problems in terms of development for domestic water supply.
The village of Dong Mit sits within the lower reaches of the un-named catchment, which
has little to no baseflow during the dry season. The local authorities advised that it is very
unreliable in most years and should not been considered as a reliable long-term source for the
proposed water supply. Given the high yield of the Ra Ngam catchment, Dong Mit can easily be
serviced from this source together with Villages 5 and 6.
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APPENDIX 3: WATER QUALITY TESTS
A.

Introduction
1.

Water sample collection

(i)

(v)

Water tests were conducted in 4 locations, i.e. intake canal (downstream of Vo
reservoir), households in Hamlets 2, 7 and 9 in An Lao town for which tap water
was taken (from water supply network) and dug/well in each household;
Purpose of test: To check raw water quality before treatment and after treatment
and distribution to household as well as self-supplying water from dug/well by local
people;
Tap water and water from dug/well have to be collected in same household, same
time and equal volume;
Water samples have to be transported within 24 hours to Quality Testing and
Inspection Center, stored in plastic box as required, transported by car with using
foam storage and cube ice in order to maintain natural conditions;
Water sample collected by TRTA Consultants in An Lao town on 16 May 2019.

2.

Water sample testing

(i)

Water sample collected by TRTA Consultants in An Lao town on 16 May 2019 was
transferred to Quality Testing and Inspection Center;
Water sample tested by Quality Testing and Inspection Center, address: 173-175
Phan Boi Chau, Quy Nhon city as contracted between CRIEM sub-project and the
Center;
Water test conforms to Viet Nam Regulation on domestic water and standard
QCVN 01: 2009/BYT (see Table 1);
Water test results are officially issued by Quality Testing and Inspection Center on
28 May, 2019 (see Table 2).

(ii)
(iii)
(iv)

(ii)
(iii)
(iv)

80

Appendix 3

No. Parameter

Criteria
to
check

Unit

Table A3.1: TRTA Water Testing Plan

Ambient
Features at
field
(An Lao town)
Water sample
numbering

1

Colour

2
3

Taste and
Odour
Turbidity

4

pH

5

Location and quantity of parameter
Hamlet 2
Hamlet 7
Water
Well/Dug
Water
Well/Dug
tap
water
tap
water

Hamlet 9
Water
Well/Dug
tap
water

WT2

WD2

WT7

WD7

WT9

WD9

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

<15

TCU

-

N/A

<2

NTU

6.5-8.5

-

<300

mg/L

6

Hardness
(CaCO3)
Iron

<0.3

mg/L

7

Manganese

<0.3

mg/L

8

Nitrate
(NO3)
Nitrite

<50

mg/L

<3

mg/L

1

1

1

1

1

1

1

Chlorine
surplus
Coliforms

0,3-0,5

mg/L

0

1

1

1

1

1

1

0

MPN/100mL

1

1

1

1

1

1

1

Fecal
Coliforms
E.coli

0

MPN/100mL

1

1

1

1

1

1

1

0

MPN/100mL

1

1

1

1

1

1

1

9
10
11
12
13

Outside
temperature:
34oC

Raw
water
at
intake
VRW

Climate: Strong
sunny Time to
collect: 10.0011.45
/16/May/2019 Time
to transfer: 17.4518.00
/16/May/2019:
Time to test
(begin)
08.30
/17/May/2019 Time
to return to
Customer
08.30
/28/May/2019

Remark: WT – Water tap (after treatment) / WD – Water in dug/well (after rough filtration) / VRW – Raw water at downstream Vo reservoir
.Source: TRTA Consultant team, June 2019.
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Results

Se
q

Table A3.2: Summary water quality test done by Center for Quality Testing and Inspection at An Lao water system
Parameter

1

Colour

2
3

Taste and
Odour
Turbidity

4

pH

5

Hardness
(CaCO3)
Iron

6
7

8
9

Criteri
a to
check

Unit

<15

TCU

-

N/A

<2

NTU

6.58.5
<300

mg/L

<0.3

mg/L

Manganes
e

<0.3

mg/L

Nitrate
(NO3)
Nitrite

<50

mg/L

<3

mg/L

0,30,5

mg/L

10 Chlorine
surplus
11 Coliforms

0

MPN/100m
L
12 E.coli
0
MPN/100m
L
KPH: Not Found/ MDL: Limitation of Found

Ambient
Features at
field (An Lao
town)
Water
sample
numbering
Outside
temperatur
e: 34oC
Climate:
Strong
sunny

Time to
collect: 10.0011.45
/16/May/2019
Time to
transfer: 17.4518.00
/16/May/2019
Time to
test
(begin)
08.30
/17/May/2019
Time to return to
Customer
08.30
/28/May/2019

Raw
water at
intake
VRW
16.7

Hamlet
2
Water
Well/Duc
tap
k water
WT2
WD2

Location and quantity of parameter
Hamlet
Hamlet
7
9
Water
Well/Duc
Water
Well/Duc
tap
k water
tap
k water
WT7
WD7
WT9
WD9

KPH
MDL= 5.0
KPH

KPH
MDL= 5.0
KPH

KPH
MQL= 15
KPH

KPH
MDL=5.0
KPH

KPH
MQL=15
KPH

KPH
MQL=15
KPH

KPH
MDL= 1.0
6,56

2.09

7.02

KPH
MDL= 1.0
6.58

7.27

KPH
MDL= 1.0
6,60

KPH
MQL=1,0
7.68

KPH
MDL= 1.0
7.68

24.5

53

53.5

21.5

60

34.5

117

0.90

KPH
MDL=0.05

KPH
MQL=0.0
2
KPH

KPH
MDL=0.05

KPH
MQL=0.0
5
KPH

KPH
MDL= 0.05

0.104

KPH
MDL=0.0
5
KPH

MDL= 0.01

MDL=
0.01
2.7

MDL=0.01

MQL=0.0
1
4.0

MQL=0.05

1.8

MDL=0.0
1
11.1

KPH
MDL=0.0
1
0

KPH
MDL=
0.01
KPH

KPH
MDL= 0.01

KPH
MQL=0.0
1
KPH

KPH
MDL= 0.01

KPH
MQL=0.0
1
KPH

KPH
MDL= 0.01

MDL= 0.02

<3

MQL=0.0
2
<3

MQL=0.02

9

MDL=
0.02
<3

MDL= 0.02

9

MDL=
0.02
4

<3

<3

<3

<3

<3

<3

<3

KPH
8.45

KPH

16.8

KPH

KPH

11.1

KPH

KPH

4.0

KPH

<3
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Appendix 4
APPENDIX 4: RAPID ENVIRONMENTAL ASSESSMENT OF PROJECT

Instructions:

(i) The project team completes this checklist to support the environmental classification of a project. It is
to be attached to the environmental categorization form and submitted to Environment and
Safeguards Division (RSES) for endorsement by Director, RSES and for approval by the Chief
Compliance Officer.
(ii) This checklist focuses on environmental issues and concerns. To ensure that social dimensions are
adequately considered, refer also to ADB's (a) checklists on involuntary resettlement and Indigenous
Peoples; (b) poverty reduction handbook; (c) staff guide to consultation and participation; and (d)
gender checklists.
(iii) Answer the questions assuming the “without mitigation” case. The purpose is to identify potential
impacts. Use the “remarks” section to discuss any anticipated mitigation measures.

Country/Project Title:

Viet Nam: An Lao Water Supply Subproject - Climate Resilient Inclusive
Infrastructure for Ethnic Minorities Project I (CRIEM1)

Sector Division:
Screening Questions
A. Project Siting
Is the Project area adjacent to or within any of the
following environmentally sensitive areas?

Yes

No

Remarks

 Cultural heritage site

X

None is detected

 Protected Area

X

None is detected

 Wetland

X

None is detected

 Mangrove

X

None is detected

 Estuarine

X

None is detected

 Buffer zone of protected area

X

 Special area for protecting biodiversity

X

No. The site is about 17km from the
buffer zone of An Toan Nature Reserve
None is detected

B. Potential Environmental Impacts
Will the Project cause…
 encroachment on historical/cultural areas, disfiguration
of landscape and increased waste generation?

X

There will be no such encroachment

 encroachment on precious ecosystem (e.g. sensitive or
protected areas)?

X

There will be no such encroachment

 alteration of surface water hydrology of waterways
crossed by roads and resulting in increased sediment
in streams affected by increased soil erosion at the
construction site?

X

There will be no such alteration as no instream construction will be happened

 damage to sensitive coastal/marine habitats by
construction of submarine cables?

X

The project in review includes inland
infrastructure only

Appendix 4
Screening Questions
 deterioration of surface water quality due to silt runoff,
sanitary wastes from worker-based camps and
chemicals used in construction?

Yes
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No
X

Remarks
Surface water impacts from camps and
chemical usage in this project are
predicted as minimal

 increased local air pollution due to rock crushing,
cutting and filling?

X

Site construction does not engage rock
exploiting

 risks and vulnerabilities related to occupational health
and safety due to physical, chemical, biological, and
radiological hazards during project construction and
operation?

X

No

 chemical pollution resulting from chemical clearing of
vegetation for construction site?

X

No chemical will be used for devegetation

 noise and vibration due to blasting and other civil
works?

X

 dislocation or involuntary resettlement of people?

X

 disproportionate impacts on the poor, women and
children, Indigenous Peoples or other vulnerable
groups?

X

 social conflicts relating to inconveniences in living
conditions where construction interferes with preexisting roads?

X

 hazardous driving conditions where construction
interferes with pre-existing roads?

X

 creation of temporary breeding habitats for vectors of
disease such as mosquitoes and rodents?

X

 facilitation of access to protected areas in case
corridors traverse protected areas?

X

 large population influx during project construction and
operation that cause increased burden on social
infrastructure and services (such as water supply and
sanitation systems)?

X

 social conflicts if workers from other regions or
countries are hired?

X

 poor sanitation and solid waste disposal in
construction camps and work sites, and possible
transmission of communicable diseases from workers
to local populations?
 risks to community safety associated with
maintenance of lines and related facilities?

Noise is anticipated during construction of
WTP and pipelines as minor impact.
There will be no blasting in this project.
Yes. The subproject is categorized a B for
LAR. Addressed through the REMDP
No indigenous people will be affected by
the Project. Other impacts will be
considered and mitigated properly in the
EMP of the project
Disturbances to communities living near
the pipelines in An Lao Town and An
Trung Commune. Anticipated as minor.
The EMP will include mitigation measures
for
managing
traffic
caused
by
construction to prevent of minimize
disturbance to regular traffic and local
community
As above mitigation measures will be
proposed in the EMP for Projects for
managing construction truck traffic to
prevent of minimize disturbance to regular
traffic and local community
There will be no such impact
The project makes use of existing roads
as access road. No traversing projected
areas.
This impact is negligible. 01 temporary
camp will be installed and EMP will have
mitigation measures managing influx and
activities of workers and controlling
impact on local infrastructure.
Use of local workers will be encouraged.

X

The EMP prescribe mitigation measures
for solid and liquid waste management in
temporary construction worker camps.

X

None.
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Screening Questions
 community health hazards due to electromagnetic
fields, land subsidence, lowered groundwater table,
and salinization?
 risks to community health and safety due to the
transport, storage, and use and/or disposal of
materials such as explosives, fuel and other chemicals
during construction and operation?

Yes

X

No
X

None.

Remarks

Minimal risks if any. Information campaign
will be provided to community prior to and
during construction. EMP will have
provisions to reduce or mitigate these
impacts.

Appendix 4
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Checklist for Preliminary Climate Risk Screening
Country/Project Title: Viet Nam: An Lao Water Supply Subproject - Climate Resilient Inclusive
Infrastructure for Ethnic Minorities Project I (CRIEM)

Sector: Agriculture, Natural Resources, and Rural Development)
Subsector: Rural Water Supply
Division/Department: SEERVRM/SERD

Location
and
Design of project

Materials
and
Maintenance

Performance of
project outputs

Screening Questions
Is siting and/or routing of the project (or its components)
likely to be affected by climate conditions including
extreme weather-related events such as floods,
droughts, storms, landslides?
Would the project design (e.g. the clearance for bridges)
need to consider any hydro-meteorological parameters
(e.g., sea-level, peak river flow, reliable water level,
peak wind speed etc.)?
Would weather, current and likely future climate
conditions (e.g. prevailing humidity level, temperature
contrast between hot summer days and cold winter
days, exposure to wind and humidity hydrometeorological parameters likely affect the selection of
project inputs over the life of project outputs (e.g.
construction material)?
Would weather, current and likely future climate
conditions, and related extreme events likely affect the
maintenance (scheduling and cost) of project output(s)?
Would weather/climate conditions, and related extreme
events likely affect the performance (e.g. annual power
production) of project output(s) (e.g. hydro-power
generation facilities) throughout their design life time?

Score
1

Remarks 1

1

1

1
1

Options for answers and corresponding score are provided below:
Response
Not Likely
Likely
Very Likely

Score
0
1
2

Responses when added that provide a score of 0 will be considered low risk project. If adding all responses
will result to a score of 1-4 and that no score of 2 was given to any single response, the project will be
assigned a medium risk category. A total score of 5 or more (which include providing a score of 1 in all
responses) or a 2 in any single response, will be categorized as high-risk project.
Result of Initial Screening (Low, Medium, High): High
Other
Comments:__________________________________________________________________________
Prepared by: The TRTA Environmental Consultant

1

If possible, provide details on the sensitivity of project components to climate conditions, such as how climate
parameters are considered in design standards for infrastructure components, how changes in key climate
parameters and sea level might affect the siting/routing of project, the selection of construction material and/or
scheduling, performances and/or the maintenance cost/scheduling of project outputs.
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APPENDIX 5: MINUTES AND PARTICIPANTS OF PUBLIC CONSULTATIONS

Appendix 5
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Appendix 5

Appendix 5
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Appendix 5

Appendix 5
An Lao town

95
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Appendix 5

Appendix 5
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98

Appendix 5

Appendix 5
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Appendix 5

An Trung commune

Appendix 5

101

102

Appendix 5

Appendix 5

103

104

Appendix 5

Appendix 6
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APPENDIX 6: PHOTOS OF THE PUBLIC CONSULTATIONS

Meeting and interviewing with An Lao town
authorities

Meeting and interviewing with An Lao town
authorities

Meeting and interviewing with An Lao local people

Meeting and interviewing with An Lao local people

Meeting and interviewing with An Lao local people

Meeting and interviewing with An Trung commune
authorities
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An Lao Water Supply area

An Lao water tank

Photo of the primary school in An Trung commune

Photo of the public consultation with local people
in the commune culture house

An Lao River

Water connection pipe

Appendix 7

107

APPENDIX 7: RA NGAM STREAM
Stream name: Ra Ngam
Location: An Trung commune, An Lao district, Binh Dinh province. (14038’24’’ N,
108051’02”E)
Elevation of intake bottom:

92.0 m

Elevation of spillway:

92.36 m

Investigation on parameters of river/stream basin: Ra Ngam stream
Name
basin

of

Ra Ngam
stream

Basin
area
(km2)
1.75

Length of
main
river/stream
1,814m

Slope of stream (%)
Average
At intake
gate
15.3

Soil in stream
bed
Big coarse
gravel, Original
stone

Soil in stream
slope
Light and
medium lay
loam with
macadam
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Focal point supplying water for village 5

Focal point supplying water for village 6

Up stream

Ra Ngam stream site

Pipeline to the filter tank of village 5

Pipeline to the filter tank of village 6

