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CHAPTER 1. INTRODUCTION

1.1 BACKGROUND OF THE PROJECT

With a population of 890.470 people, a natural area of 1.283,42 km” (Statistical Yearbook in
2009) and located in the central region of Vietnam, Da Nang is considered as an important
gateway to the sea, to the central highland and countries such as Laos, Cambodia and

Thailand.

The Socio-economic Development Plan (Phase 2006-2010) had set up targeted annual GDP
growth rate about 14-15%. Despite, the environmental degradation caused by the old and
degraded infrastructure system affects public health and economic development.

Under these circumstances, in 2004, the Government of Vietnam has requested FDI
supporting the development project Priority Infrastructure Investment Project in Da Nang.
Then there is the investment report (IR/PFS) Da Nang People's Committee adopted by
Decision No. 2456/QD-UBND issued April 4, 2007; and credit agreements were signed
between the World Bank and Vietnam bank on 28/08/2008 and put into practice on

26/11/2008.

Priority Infrastructure Investment Project-Da Nang, an active investment in infrastructure
sector, has contributed to completing City Development Plan (2006-2013) and Socio-
economic Development Strategy 2020.

1.2 OBJECTIVE OF THE PROJECT

» Urban poverty alleviation through upgrading of technical infrastructure, environmental
condition and improvement in living condition of the urban poor;

¢ Improvement of environmental condition in polluted areas relating to waste water,
sewerage 1Ssues;

e Enhancement of economic growth through investment in development of strategic
infrastructure, implementation of improvements and technical assistance to create an
attractive investment climate;

e Gradual adaptation to urban development planning;

* Socialization in process of planning, programming and implementing investment in
urban infrastructure upgrading through participatory technical solutions, human
resources and fund contribution;

¢ Promotion in participatory project preparation, implementation and management in
order to satisfactorily meet people’ demand;

¢ Provision of support to institution and enhancement in management capacity to City’s
administration authorities.

1.3. PROJECT COMPONENTS
Da Nang PIIP is a multi-sector project with 4 main components, including;

¢ Component A: Urban upgrading (Infrastructure upgrading for low income
areas) — This component will help upgrading tertiary infrastructure for low-income
areas, provide resettlement housing and a micro-finance for housing improvements.
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¢ Component B: Environmental Management — This component will invest in
improving environmental condition, including flood control, construction of drainage
trunks, wastewater collection as well as wastewater treatment works.

o Component C: Roads and bridges for economic development — This component
will provide new roads to enhance economic growth.

e Component D: Institutional development — This component assists in enhancing the
performance efficiency of the City’s departments and sectors in the implementation of
the Socio-Economic Development Plan, period 2006 — 2010 and improving quality of
infrastructure services.

1.4. TOTAL INVESTMENT AND CAPITAL STRUCTURE
Total investment amount is 218 million USD as estimated, in which:

¢ Loan by World Bank: 152 million USD
» Counterpart fund of Vietnamese Government: 66 million USD

Table 1-1 Implementation cost for Components (million USD)

Components Da Nang IDA Total
A. Urban upgrading 26.26 26.42 52.68
B. Environmental management in the city 16.15 49.26 65.40
C. Bridge and road 23.56 72.60 96.16
D. Institutional enhancement 0.06 4.16 4.23

Total cost (including tax) 66.03 152.44 218.47

With the total budget, the project is implemented in 2 phases:

¢ 1% phase: from 2008 to 2010.
o 2" phase: from 2010 to 06/2013.

The construction of Phase 1 started in May 2008 and finished in June 2010. At this moment,
the project continues to implement Phase 2 that is sub-divided into Phase 2A and Phase 2B.
The EIA of phase 2A has been approved by WB and DN PC in November, 2010. This EIA
report focuses on assessment of environmental impacts for Phase 2B only.

Table 1-2 Contents of the investment works in stages

1.1 C\owponent A - Upgrade 4 L1As

- Construct three resettlement areas

Component B - Phu Loc River Improvement

Component D - Institutional Management
2. Component B

2.1.1 Construction of the wastewater collection system for Lien Chieu
district, Son Tra district, Cam Le district

Lien Chieu district | - Wastewater collection system and two pumping stations along
Nguyen Tat Thanh road .
-Wastewater collection system and two pumping stations from Hoa
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Minh canal to Dang Dinh Tri road

Son Tra district

- Wastewater collection system and one pumping station from Tran
Hung Dao to Tho Quang dock

- Wastewater collection system along Son Tra - Dien Ngoc road

Cam Le district

- The wastewater system surrounding Hoa Cuong Lake

- Wastewater collection system along Han River, Vinh Dien River

3.1

2.1.2 Construction of drainage system for Lien Chieu district, Son Tra
district and the city center
Lien Chieu - The residential area of Hoa Minh - Hoa Khanh
district - The new railway station to Hoa Minh — open canal
- The drainage ditch from the West Lake to Phu Loc River
Son Tra district - Tho Quang ward to South China Sea culvert
- Tho Quang - Man Thai ward to South China Sea
City center - The box culvert on Hoang Hoa Tham - Ham Nghi road and from
Tran Quy Cap to Han River
2.2 | Component C Bridges and Roads
Cam Le district, - Extended Nguyen Tri Phuong - Tran Dai Nghia road, Khue Trung
Ngu Hanh Son and Nguyen Tri Phuong Bridges
district

Component A Upgrade 9LIAs
3.2 | Component B Environmental management
3.21 Sub-component B52: Extension of drainage systems for Lien Chieu
district, Cam Le district, Son Tra district, Ngu Hanh Son district
Lien Chieu district | The culvert system from Bach Khoa University to Ton Duc Thang
road - Phu Hoa Lake
The construction and renovation of two lakes of Trung Nghia
Son Tra district The culvert system from Le Tan Trung road to Tho Quang system
Ngu Hanh Son The culvert system from Dai Hoc Village — Dong Tra Resettlement
district Area to Co Co River
3.2.2 Sub-component B53: Extension of wastewater system for Lien
Chieu district, Cam Le district, Son Tra district, Ngu Hanh Son
district
Lien Chieu district | Pipeline from the Polytechnic University, Ton Duc Thang road to
Phu Loc WWTP
Pipeline from Trung Nghia Lake to Phu Loc WWTP
Son Tra district Pipeline in Nguyen Phan Vinh -Tho Quang
3.2.3 | Cam Le district & | Hoa Xuan WWTP and Lien Chieu WWTP
Lien Chieu
district
3.2.4 | Son Tra District Pilot upgrading of Son Tra WWTP
33 | Component C Construction of the Southern Link Road and Hoa Phuoc bridge, Co

Co bridge

Source: Statement of the Priority Infrastructure Investment Project of Da Nang- Phase 2, 2007
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1.

5. LEGAL AND TECHNICAL BASES

1.5.1 Legal base

The legal base for the environmental impact assessment is abided by the Vietnamese
regulations and the Environment Safety Policy of the World Bank.

1.5.1.1 Governmental legisiation

The Law on Environmental Protection adopted on 29/11/2005 by the National Asembly of
the Socialist Republic of Vietnam and the President signed the Publicization Order on
12/12/2005;

Decree No.21/2008/ND-CP dated on 28/02/2008 about Amendment and addition of some
articles in Decree No.80/2006/ND-CP dated on 09/8/2006 by the Government;

Decree No0.29/2011/ND-CP dated 18/04/2011 on the regulation of environmental strategy,
environmental impact assessment and environmental protection commitment;

Decree No.80/2006/ND-CP dated on 09/8/2006, guiding the implementation of some
articles in the Law on Environmental Protection;

Decree No.149/2004/ND-CP dated 27/07/2004 of Licensing for the exploitation of water
resources and discharge of wastewater into water sources,; ,
Decree No.67/2003/ND-CP dated on 13/6/2003 by the Government about Environmental
protection charges for wastewater;

Decision N0.233/2006/QD-TTg dated 18/10/2006 approving the National Programme on
labor protection, labor safety, labor sanitation by 2010;

Decision No.2125/QD-BKHCN dated 25 Sept. 2008 on the announcement of the National
Standards issued by the Minister of Science and Technology,

Circular No.25/2009/TT-BTNMT dated 16/11/2009 of the Ministry of Natural Resources
and Environment on the national technical specifications on the environment;

Circular No.05/2008/TT-BTNMT dated on 08/12/2008 by the Ministry of Natural
Resources and Environment on Guidance for strategic environmental assessment,
environmental impact assessment, and environmental protection commitment;

Circular No.16/2009/BTNMT dated 07/10/2009 of the Ministry of Natural Resources and
Environment on the environmental national technical regulations;

1.5.1.2 Legal documents of the Project

[1] Decision No.1800/QD-UBND dated 28/02/2008 by Da Nang People's Committee,
approving Da Nang Priority Infrastructure Investment Project;

[2] Decision No.5240/QD-UBND dated 10/07/2009 by Da Nang People's Committee,
approving the revision of Da Nang Priority Infrastructure Investment Project;

[3] Document No.3622/UBND-QLDT dated 18/06/2010 of Da Nang People's Committee
on the agreement of the construction sites and investment scale of the LIA upgrade
work under Component A - Da Nang Priority Infrastructure Investment Project
(Phase 2);

[4] Document No.7190/UBND-QLDT dated 15/11/2010 by Da Nang People’s
Committee, unifing the portfolio of the drainage items under Subcomponent B52, BS3
- Da Nang Priority Infrastructure Investment Project;

[S] Decision No.8438/QD-UBND dated 03/11/2010 by Da Nang People's Committee,
approving Da Nang Wastewater Management Strategy to 2020 and Orientation to

2040;
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[6] Decision No.7919/QD-UNBD dated 15/10/2010 by Da Nang People's Committee,
approving the boundary map of revision land use of Hoa Xuan Wastewater Treatment
Station Project;

[7] Decision No.8500/QD-UNBD dated 05/11/2010 by Da Nang People's Committee,
approving the boundary map of revision land use of Lien Chieu Wastewater Treatment

Station Project;

[8] Decision No.7922/QD-UBND dated 14/11/2006 by Da Nang People's Committee,
approving the alignment, ROW and scope of land use along the Southern Link Road of
the City and extended Nguyen Tri Phuong road;

[9] Decision No.628/QD-SGTVT dated 08/11/2010 of the Department of Transportation
of Da Nang, approving the design tasks, duties and technical method for the survey of
the works: building bridges and the Southern Link Road;

[10] Decision No.1866/QD-TTg on 08/10/2010 by the Prime Minister, approving the
master plan for the socio-economic development of Da Nang City to 2020;

[11] Resolution No.11/2006/NQ-CP dated 26/05/2006 of the Prime Minister on the
revision of the land use planning to 2010 of Da Nang city.

1.5.1.3 World Bank policies
Table 1-3 WB’s en

vironmental operational policies

“ Nam Objectives Applicatio projes
OP/BP | Environmental Ensure that projects The project falls into Category
4,01 | Assessment proposed for financing are | A which full EIA is required’.
environmentally & socially
appropriate;
- Inform decision makers the
nature of environmental
and social risks involved in
the Project;
- Increase the transparency
and participation of all
project-affected people in
the decision-making
process
OP/BP | Physical - Ensure that the physical - Intotal, 176 graves must
4.11 | Cultural cultural heritages are be cleared, of which 27
Resources identified and protected graves for Component B
when implementing and 149 graves for
projects; Component C.
- Ensure the compliance
with the laws on protection
of physical cultural
properties.
OP/BP | Involuntary - Ensure that the - Component A: 19 houses
4.12 | Resettlement displacement is fully and 10,512m? of
assessed and minimized; residential land are taken.
- Ensure the compliance - Component B: 368,717m’
with the laws on of agricultural land and

! Although the environmental impacts for each LIA in Component A are insignificant, site-specific; none of
them are irreversible; and mitigatory measures can be designed readily, Da Nang DONRE requested to put its
assessment into one EIA report for Phase 2B for easier management.

12
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involuntary resettlement; residential land is taken.

- Ensure proper - Component C: 253,31 Im*
compensation and of agricultural land,
resettlement assisstance; 32,463m2 of residential

land and 367 houses are
affected.

1.5.2 Environmental standards

a. Standards and regulations on the water environment

QCVN O1: 2008/BYT

— National Technical Regulation for the drinking water
quality

QCVN 08: 2008/BTNMT

— National Technical Regulation for Surface Water Quality

QCVN 09: 2008/BTNMT

— National Technical Regulation on Groundwater Quality

QCVN 14: 2008/ BTNMT

— National Technical Regulation on Domestic Wastewater

TCVN 7222: 2002

— Environmental requirements for concentrated WWTP

QCVN 07:2010/BXD

- Vietnam Building Code- Urban Engineering
Infrastructures

b. Standards and regulations on the air environment

QCVN 05: 2009 — National Technical Regulation on the Ambient Air Quality

QCVN 06: 2009 — National Technical Regulation on the Allowable Concentration of
Certain Hazardous Substances in the Ambient Air.

TCVN 6438: 2001 — Road vehicles — Maximum limits of exhausted gases.

c. Standards and regulations on solid waste management

Decision No0.27/2004/Qb —

BXD of the Ministry of Construction on the promulgation of the

Vietnamese Construction Standard * hazardous waste landfill — design standard”.

QCVN 03: 2008/BTNMT

— National Standard on the Limits of Heavy Metals in Soil.

QCVN 07: 2009

— Actional Standard on the Classification of Hazardous Waste.

d. Standards on noise and vibration

QCVN 26: 2010

— National Technical Regulations on Noise

QCVN 27: 2010

— National Technical Regulations on Vibration

e. Standards on working sanitation
Decision No0.3733/2002/QD-BYT issued by the Ministry of Healthcare dated on 10/10/2002

about the application of 21 Labour health and safety standards:

o Microclimate.
o Noise.

o Vibration.
o

Chemicals — Permitted level in working environment.
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1.5.3

Sources of document and data

Reference books

(1]

(2]

[3]

[4]

[5]

[6]
[7]
(8]

[9]

[10]
[11]
[12]
[13]
[14]
[15]
L16]

[17]

Report on the monitoring results at 04 wastewater treatment stations in Da Nang City
provided by Da Nang Department of Natural Resources and Environment and Da
Nang Environment Technology Center, 06/2010.

The summary report on the implementation the socio-economic tasks, budget income
and expenditure in 2008 and the plan for the socio-economic development and income
and expenditure budget in 2009 of Hoa Xuan ward.

The summary report on the implementation of the socio-economic tasks, defence and
security in the third quarter 2010 and the direction for the remaining tasks in 2010, the
People's Committee of Hoa Quy Ward, 9/2010.

The summary report on the implementation of the socio-economic tasks, defence and
security in the third quarter 2010 and the direction for the remaining tasks in 2010,
Hoa Phuoc People's Committee, 9/2010.

The summary report on the implementation of the socio-economic tasks, defence and
security in the third quarter 2010 and the direction for the remaining tasks in 2010 of
Hoa Hai ward, Tho Quang ward, Khue My ward, Hoa Cuong Nam ward; Hoa Minh
ward, 6/9010.

The report on wastewater management strategy in Da Nang City, Da Nang Priority
Infrastructure Investment Project - Component B, Development of Wastewater
System, CDM-9/2010.

Research report on the wastewater management strategy and the linking developing
strategy in Da Nang City, Da Nang Priority Infrastructure Investment Project -
Component B, Development of Wastewater System, CDM-4/2010.

Report on the environmental status in Da Nang city in 2008.

Report on the Environmental Impact Assessment of Da Nang Priority Infrastructure
Investment Project - Phase 2A, Infra-Thang Long, 10/2010.

Vietnam's construction standards: Drainage - external networks and works - Design
Standard TCXDVN 51-2008, the Ministry of Construction, 1/2008.

The information and data provided from departments, branches of Da Nang city.

Da Nang Statistical Yearbook, 2009.

Assessment of Sources of Air, Water, and Land Pollution — A Guide to Rapid Source
Inventory Techniques and their Use in Formulating Environmental Control Strategies
- WHO, 1993.

Operation of Municipal Wastewater Treatment Plants. Water Environment Federation
(WEF), 1996. USA.

Principles of Surface Water Quality Modeling and Control. Thomann R.V and
Mueller J.A, 198. New York.

Orientation for the Development of Drainage for Viet Nam Urban until 2020 —
Ministry of Construction (MOC).

Wastewater Engineering, Metcalf and Eddy, 2000, 2003.

Project owner’s resources of data

(1]

[2]
[3]

Inception Report (1) Preparation of Investment Project Reports, Basic Designs,
Detailed Designs, Bidding Plan and Bidding Documents for Phase 2 of the Project;
and (2) Preparation of Hydraulic Model of the Drainage System of the Whole
City/Prevention of Sand Deposition at the Mouth of the Phu Loc River.

Report of environmental analysis. o
Environmental impact assessment report of Da Nang Priority Infrastructure
Investment Project - Phase 1.

14
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[4] Da Nang Priority Infrastructure Investment Project —Subcomponent 7B.

[5] Boundary map of the land use planning adjusted for Hoa Xuan Treatment Station -
Hoa Xuan ward, Cam Le district, 2010 (Decision No.7919/QD-UBND dated
15/10/2010).

[6] Boundary map of the land use planning for Lien Chieu Treatment Station - Hoa Hiep
Nam ward, Lien Chieu district, Da Nang city (Decision No. 8500/QD-UBND 05/11/
2010).

[71 Guidelines for EIA (Phase 2).

[8] The statement of the basic design of Subcomponent B52 (opening storm drainage
routes in Lien Chieu, Son Tra, Ngu Hanh Son and Cam Le districts) CDM, 03/2011.

[91 The statement of the basic design of Subcomponent B53 (opening and expanding
storm drainage routes in Lien Chieu, Son Tra, Ngu Hanh Son and Cam Le districts)
CDM, 03/2011.

[10] The statement of the basic design of Subcomponent B54 - Hoa Xuan Treatment
Station, CDM, 03/2011.

[11] Final CIPR — Component B - Drainage, Flood Prevention, Wastewater Collection and

Treatment.

1.6 ORGANISATION OF EIA IMPLEMENTATION

1.6.1 Client

Project Owner: Da Nang Ministry of Transportation of Da Nang City

Representative of Client: PMU of Da Nang Priority Infrastructure Investment Project.

- Head of Executive Board: Luong Thach Vy
- Address: 54 Thai Phien, Hai Chau District, Da Nang City
- Telephone: 0511 562 677 -562679, Fax: 0511 562678

Designing Consultant: SNC-LavaLin International Consultant and TECCOS5, OCI-2007 &
ADCOM Sub-consultants (Component B) and CDM Consultant (Component C)

1.6.2 EIA Consultant Team

- Thang Long Infrastructure Development JSC. (Infra-Thanglong)
- Address: Suite 1001, Building 101, Lang Ha Street, Hanoi, Vietnam
- Tel: 043 5624709 Fax: 043 5624711 E-mail: info@infra.com
General director: Mr, Nguyen Quang Huan
Subsxdlary Company: Saigon - Thanglong JSC.
- Address: 32 Nguyen Trong Loi, Ward 4, Tan Binh district, HCM city
- Address: 083 9484740  fax: 083 8119318 E-mail: sgtl@thanglongsg.com
- Director: Mr. Duong Dinh Dung.
The detail of EIA Consultant Team is in Appendix 1-2.
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CHAPTER 2. PROJECT DESCRIPTION

2.1 PROJECT LOCATION

Phase 2B of DN - PIIP consists of three components A, B and C, which is located in 6 inner
districts of the city: Hai Chau, Thanh Khe, Son Tra, Ngu Hanh Son, Lien Chieu, Cam Le with
the urban area” of 241.51 km? and one rural district - Hoa Vang,

Da Nang City is located in the middle of the country, on the North - South Axis. It is 764km
far from Hanoi to the North, 964 km far from Ho Chi Minh City to the South, and 108km
from Hue city to the Northwest. Da Nang city locates from 15°55' to 16°14' Northern
Latitude, 107°18" to 108°20' Eastern latitude and the following borders:

- Bordering Thua Thien — Hue to the North,
- Bordering Quang Nam to the West,
- Bordering the China Sea to the East.

Bare DO HANH THiINS st Pl DA NANG

%,

3 P e s

e ¢ g

Figure 2-1: Location map of Da Nang city in Vietnham and in the region

? Source: Statistical Yearbook of Da Nang, 2009
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22

SCOPE OF EIA

The scope of EIA and its layout are presented at Table 2-1 and Figure 2-1 respectively.

Table 2-1 Scope of work of the project

Package |

District

[ Constructions

Component A: Urban Upgrading

Hai Chau,
Cam Le,
Lien Chieu,
Son Tra,
Thanh Khe

Upgrading 09 LIAs in 09 wards of 05 dlstrlcts

- Hai Chau district: Binh Hien ward (LIA1), Binh Thuan ward
(L1IA2), Hoa Cuong Bac ward (LIA3)

- Cam Le district: Hoa Tho Dong ward (LIA4),

- Lien Chieu district: Hoa Hiep Bac ward (LIAS),

- Son Tra district: An Hai Bac ward (LIA6); Hai Dong ward
(LIA7), Tho Quang ward (LIAS8)

Component B: Environmental Management

- Thanh Khe district: Tam Thuan ward (LIA9)

B52

Sub-component B52: Exténsmn of dramage systems in Llen
Chieu, Son Tra, Ngu Hanh Son_districts

Lien Chieu

From the Polytechnic University to Ton Duc Thang road - Hoa Phu
lake — Package B14
Construct and upgrade Trung Nghia lake

Son Tra

From Le Tan Trung road to the Eastern Sea - Bi4

Ngu Hanh Son

From Dai Hoc Village, Dong Tra resettlement area to Co Co River
Section 1: From the Southern Link Road Junction to the Northern)
road in the middle of Dong Tra Resettlement Area ( Point A to B)
Section 2: From point B running along the Northern road in the
middle of Dong Tra Resettlement Area to point C

Section 3: Connects Section 2 and directs to Co Co River

BS3

Sub-component B53: new installation and extension of sewage
systems in Lien Chieu, Cam Le, Son Tra, Ngu Hanh Son
districts

ILien Chieu

From the Polytechnic University - Ton Duc Thang Street to Phu Loc
WWTP
From Trung Nghia Lake to Phu Loc WWTP

Son Tra

From Nguyen Phan Vinh to Tho Quang

Ngu Hanh Son

From Dai Hoc Village - Co Co River to Hoa Xuan WWTP
From Nguyen Tri Phuong road to Hoa Xuan WWTP

B54

Cam Le

New construction of Hoa Xuan WWTP

B55a

ILien Chieu

New construction of Lien Chieu WWTP

B55b

Son Tra

Upgrading a half of Son Tra WWTP capacity as a pilot of aerobic
rocessing

Component C: Roads and Bridges - -

gu Hanh
Son, Son Tra, |bridge
Hoa Vang

Construction of Southern Link Road; Hoa Phuoc bridge and Co Co

Source: PIIP — 2B, Sub-component B52, B53, B54 and B35, January, 2011

17



EIA of Da Nang Priority Infrastructure Investment Project — Phase 2B

# »

Figure 2-2 Layout of PIIP — DN phase 2B
23  COMPONENT A - URBAN UPGRADING

2.3.1 Scale of upgrading

09 LIAs are selected upgrading and the area and population scale of each LIA differ, which is
summarized in Table 2-2 below.

Table 2-2 Scale of 09 LIAs

. Area No of Population
No.| Lecation LIAs (ha) Households
1. The LIAs in Hoa Tho Dong ward
1 Cam Le include Cam Bac 1 and Thai Binh 419 842 3,329

2, and residental groups No.16-33

2. The LIAs in Binh Hien include the
entire population groups of Nai
Hien B, Nai Hien A, An Lac, Tan

2 | Hai Chau Thanh and Vinh Ninh

3. The LIAs in Binh Thuan ward
include the residental groups: Binh 17.5 1,201 6,620
An, Binh Hai, Tan Thanh

259 760 3,103
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4, Populanon Group No. 2 - Nguyen 13.6 1,444 6,245
Tri Phuong
Lien 5. No.l (Thuy Tu) includes the
3 Chieu residental groups 31-36 28.6 947 1,938
6. An Hai Bac LIA includes the
residental groups: An Tan and An 10.07 977 4,909
Don
7. An Hai Dong LIA includes the
4 Son Tra residental groups:18-20 & 29-38 33.48 821 4,582
8. Tho Quang LIA includes 3
residental groups: Thanh Vinh, 46.19 1,215 5,702
Loc Phuoc and Quang Cu B
Thanh 9. Taxp Thuan LIA includes 13
5 Khe residental groups: 5, 6, 7, 9; from 20.3 1,140 6,284
residental groups: 21-27; 29 & 35
Total 237.54 6,691 42,702

Source: Component A - Upgrading LIA Infrastructure, 9/2010
2.3.2 Upgraded items

Four upgraded items are: (i) roads, (ii) water supply and drainage systems, (iii) public lighting
systems, and (iv) social works. The selection of the portfolio is based on the current situation
and the urgent needs of each LIA with the active participation of the community. Details of
the investment in the LIAs are described in Appendix 2-1. Here is the overall workload of the

LIAs.

Roads: Based on the specific situtation of each LIA, 09 LIAs were selected to upgrade the
roads with the total of 20,076m, of which LIAI: Binh Hien, Hai Chau (650m), LIA2: Binh
Thuan, Hai Chau (2170m), LIA3: Nguyen Tri Phuong, Hoa Cuong Bac, Hai Chau (1033m),
LIA 4: Hoa Tho Dong, Cam Le (1791m), LIAS: Thuy Tu, Hoa Hiep Bac, Lien Chieu
(4032m), LIA6: An Hai Bac, Son Tra (1833m), LIA7: An Hai Dong, Son Tra (1518m), LIAS:
Tho Quang, Son Tra (5042m) and LIA9: Tam Thuan, Thanh Khe (2007m). The width of
roads are different among LIAs (2.5-13.5m). The road is covered by cement if its width is
below 3m and by asphalt for the rest.

Lighting: Light cable is provided for all LIAs with the total of 15,873m, of which LIAl
(3,321m), LIA2 (1,387m), LIA3 (2,206m), LIA4 (1,175m), LIA6 (3,509m), LIA7 (533m),
LIAS (3030m) and LIA9 (712m); except LIA 5 because its lighing system has just upgraded.

Water supply: Water supply pipes are installed for all LIAs with 36km length by HDPE and
pressure pipes of D = 50 — 110 providing conections to more than 8,000 households.

Drainage and sewerage system: Combined drainage systems are installed for all LIAs with
total length of 4,2km with presure pipes of D = 300 — 800.

Social _infrastructure works: There are three kindergartens with constructed space of
1,500m” providing places for more than 2,000 childen; and 07 community meeting halls of
1,20()rn2 offering more than 2,000 seats. Number of beneficiaries is about 4,079 households.
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Table 2-3 Social infrastructures in 09 LIAs

LIAs Constructions Land | Constructed | Storey | Beneficiaries
area area (household)
(m’) (m’)
Hai chau District o B S o
Binh Hien Community house 273 125 2 1.201
ward ’
Binh Cam Van Kindergarten 184 84 3
Thuan Binh An Community Halls 89 89 2 842
ward Tan Thanh Community 243 121 2
Halls
Son Tra district - ~
An Hai Tan An museum park 3,840 -
Bac An Tan, An Cu3 and An 821
Cu 4 Community Halls
-Thanh Khe district -~ .7~ e
Tam Phong Lan 4 Kindergarten 184 162 2
Thuan Phong Lan 6 Kindergarten 630 430 2 1215
ward Group 35 Community 408 - - ’
Halls
24 COMPONENT B: ENVIRONMENTAL MANAGEMENT

Component B includes new installation and expansion of the rainwater drainage system, wastewater
collection system and WWTP system. The combined drainage system is applied, which means
that domestic wastewater and storm water are collected and conveyed together. The
wastewater is separated via CSO at the end of the pipeline to pumping station, and then
WWTP. To prevent the back flows from the sea or rivers into the drainage system, the
overflow weir in the diversion chamber is constructed at level +0.60 meters above normal sea
level. When the tide reaches +0.60 meters, the pumping stations are automatically switched
off. In case of heavy rain, the mixture of wastewater and storm water will overflow the pier of
CSOs and discharged into the receiving water body. It is shown in the below Figure 2-3.

households

Surface water

D€

CSO

Surface water

v

river

households

Surface water

Sewerage system

>

WWTP

river

Figure 2-3 Layout of combined drainage and sewerage system
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2.4.1 Sub-component B52

Sub —component B52 will extent the drainage systems in Lien Chieu, Son Tra, Ngu Hanh Son
districts. The descriptions are presented in Table 2-4.

Table 2-4 Invested items of sub- component B52

. .. | Construction Dimensions . i
District names Tongth | Dimensions Brief description
(m) (m)
Sub - component B52
The culvert section will connect Ngo
Thi Nham road with Hoa Minh culvert
- Hoa Khanh (to be designed for phase
From the 2A) and ends at a culvert section on
Polytechnic Ton Duc Thang Street to Hoa Phu lake
University to 587 (BxH) (to be designed for phase 2A)
Ton Duc Thang (2.0x2.0)
. road - Hoa Phu Drainage system will be constructed
Lien .
Chieu lake unfier centreline of the road
Width of road: 8m
High density of population and traffic
activities
Construct lake
bank surrouding . C . . .
Detail description is presented in the following section
the Northern 922.63 .
. under the table 2-4 with signal of ***
Trung Nghia lake
of 3.04ha
The culvert will start at Le Tan Trung
road through a status culvert in
residential area and ends at Tho Quang
From Le Tan (BxH)=2 — Bien Dong (East Sea) (to be
Son Tra | Trung road to the | 367 designed for phase 2A)
Eastern Sea (2.0x1.6)
The drain culvert will be constructed
under sidewalks and no trees on
sidewalks to be affected.
From University This culvert will start at the
Village to Dong intersection of the Southern Link Road
Tra residental 1917 through Dong Tra Resettlement Area
area and Co Co and the Resettlement Area of the
river Priority Infrastructure Project, runs
Section 1: From north and discharges into Co Co River.
Ngu | the Southern
Hanh | Link Road
Son | Junction to the .
Northern road in 455 (BxH)=2 The drains culvert will be constructed
the middle of (2.8x2.5) under the pavements of new road of
Dong Tra Dong Tra area.
.| Resettlement The population distribution is

Area (Point A to
B)

scattered.
No trees on the pavements
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Section 2: From
point B running
along the
Northern road in 135 (BxH)=3
the middle of (2.8x2.5)
Dong Tra
Resettlement
Area to point C
Section 3:
Connects to
Section 2 and 1320 (BxH)=4
directs to Co Co (2.8x2.5)
River (Ngu Hanh
Son dist.)

***Construction of the lake north of Trung Nghia residential area

Trung Nghia Lake includes two adjacent lakes. Southern lake of 3.06ha has been invested for
its embankment. Under this Sub-Component B52, embankment will be built for Northern
Lake with area of 2.54 ha. Levelling and landscape recreation will be carried out in the area of
36,902m?. With maximum volume of 162,366m’, the lake mainly acts as water storage and
storm water regulation for Trung Nghia residential area and Phu Loc area.

The dimensions of Lake Embankment are as follows:
o Total length of bank is 922.63m, of which the left 432.72m and the right: 489.91m

s Total width from the foot of bank to the top is 11.15m
o Total height of bank is 5.6 1m:
o top elevation +4.61m;
o bottom elevation -1.00m
¢ Slopes range from 1:1.75 to 1:1.5.
The structure of embankment of the Lake is as Figure 2-4.
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Figure 2-4 Typical cross-section of Lake Embankment
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2.4.2 Sub-component B53

Sub- component B53 will invest to extent the sewerage system in Lien Chieu, Cam Le, Son
Tra and Ngu Hanh Son districts. The description is presented in Table 2-5

Table 2-5 Description of sub- component BS3

Brief description

The wastewater pipeline starts from cross
road of Nguyen Tri Phuong, at the end
position of Cam Le District wastewater line
along a new road and to Hoa Xuan WWTP.

o
[
£ Sections Dimensions
a
U oW ;
w3 .8 | From Nguyen Tri -
3 ‘g Phuong Road to Hoa IIS 22120%% m
S & | Xuan WWTP
3
&
2
a Frpm Nguyen Phan L = 1730m
= | Vinh Area to Tho _
~ D= 300
&~ | Quang
s
“

Two wastewater pipelines of Nguyen Phan
Vinh — Tho Quang area are to be built along
sides of storm water drains of Tho Quang —
East Sea. They will be connected to the
gravity wastewater collection pipeline along
Son Tra — Dien Ngoc Street to pumping
station STL. It will be then pumped to Son
Tra WWTP.
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The first branch is a sewer along stormwater
drainage Hoa Khanh-Hoa Minh Sub-
Component under B52 to Hoa Phu Lake.
The second branch is a sewer along
stormwater drainage Ton Duc Thang- Hoa
Phu Lake link with Hoa Minh — Hoa Khanh
system.

These two tributaries running to Hoa Phu
Lake will continue along the Hoa Phu
channel and connecting to sewer pipeline
along Nguyen Tat Thanh and convey to Phu
Loc WWTP

L =4650m
3 From University village, | D =300
'E | TonDuc Thang roadto | CSOs: 15
g Phu Loc WWTP PS: 02
3
S
§
~
L=[,708 m
From Trung Nghia Lake | D= 300
to Phu Loc WWTP CSOs : 8
PS:02

Two sewer pipies will collect wastewater
around the North and South Lake and along
the 02 sides of Ho Tay channel — Phu Loc
River to Phu Loc WWTP.

2.4.3 Hoa Xuan WWTP and Lien Chieu WWTP

2.4.3.1 Design capacity

Capacity Initial design until Module In 2040

2020 ( %2 module) number one

Hoa Xuan WWTP

Average, m’/day 20,000 40,000 320,000

Maximum, m’/d 26,000 52,000 416,000

Lien Chieu WWTP

Average m’/d 20,000 40,000 120,000

Maximum m’/d 26,000 52,000 156,000
Source: CDM, 2011
2.4.3.2 Load
Table 2-6: load of Hoa Xuan WWTP and Lien Chieu WWTP
Influent features

Initial design until Module

Parameters 2020 ( ¥ n?o dule) number one Future (2040)
BODs (mg/L) 154 154 200
TSS (mg/L) 176 176 230
N-NO; (mg/L) 30 30 30
Effluent standard followed TCVN 7222: 2002
BOD s ( mg/L) 30 30 30
TSS (mg/L) 30 30 30
NOs3-N (mg/L) 15 15 15
Total N (mg/L) 40 40 40
Total P (mg/L) 10 10 10

Source: CDM, 2011

2.4.3.3 Description of treatment process

Collected domestic wastewater passes in the headwork structure which includes flow meter,
screening bars and grit chamber. At grit chamber, the grit classifier separates the water from
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the grit by a cyclone conveyer and returns the waste stream back into the flow downstream of
the screening bars then goes into the secondary treatment tanks (extended aeration) and sand
is moved to the sand storage. A single extended aeration activated sludge basin is constructed
and sized to serve an average day flow of 20,000 m’/d and two secondary clarifiers are
constructed to separate sludge from treated wastewater. The process of treatment is completed
with disinfection by using compressed liquid chlorine (chlorine gas) before discharging into
water receiving body. The layout of treatment is presented in Figure 2-5.

The sludge is treated prior to discharging to the dumping site and smell is managed by
collecting system and treated before dispersing into the atmostphere.

Sludge Processing

Waste Activated Sludge (WAS) and scum is pumped from the secondary clarifiers to a
storage tank in the dewatering building. From the storage tank in the dewatering building the
WAS and scum is pumped to belt filter presses for dewatering. The dewatered WAS is then

conveyed using screw conveyors to a truck.

Odour Control

Two smell control systems are designed for the new WWTP — one system collects smell from
the Screening & Grit Chamber and the other serves the Sludge Handling Building. The
removal odor system is a biofilter tanks.
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2.4.3.4 Allocation of constructed areas in the plant

The plant is divided into 04 main areas:

2.4.3.4.1 Area for Wastewater Treatment Facilities

o Flow metering, screening and grit removal
o Extended Aeration tanks (oxidation ditch.)
e Secondary clarifiers

« Chlorine contact tanks

o Sludge pump station (collects and pumps sludge from clarifier).

2.4.3.4.2 Area for Sludge Handling
Sludge storage tank.
Sludge feeding pump to the sludge belt filter press equipment for dewatering.

Belt filter presses.
Dewatered sludge receiving and transport out of the Plant.

The sludge belt filter presses will be installed in a building to confine the smellous air and
conducting it to the smell treatment facility.

2.4.3.4.3 Area for Administration

s Offices for Plant staff, central control room, laboratory.
s Areas for gardens and trees
¢ Parking for staff and visitors.

This building is located in the environmental protection buffer zone of the Plant.

2.4.3.4.4 Auxiliary Buildings
e Chlorine Storage and Feeding Building for disinfection.
» Standby Generator House to ensure safe operation of the Plant during power black-outs.

e Warehouse and Workshop for repairing machinery, storing standby equipment and
materials and fabricating necessary equipment.

These facilities will be located in the buffer zone.
Besides, the other infrastructures such as electricity, drainage system, fences, gates and internal
roads

The quantity of invested items in each plant is summarized in the Table 2-7 and layouts of Hoa
Xuan WWTP and Lien Chieu WWTP are presented in Figure 2-6 and Figure 2.7, respectively.
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Table 2-7 Summary of invested items of Hoa Xuan WWTP and Lien Chieu WWTP for initial
capacity of 20,000m3/day

No. | Work items ] Quantity l Descriptions
A, TECHNICAL DESIGN
1 | Pumping station and
pumps
1.1 | Pumping station 01 pumping | g, . by reinforced concrete, consisting of

station for
each module

two parts:

A part which contains water and pump is
hermetic to prevent smells from escaping
to the atmosphere. A vent leads smell to

the deodorizer. Above are door and steps.

A part contains pipeline, valves and
appurtenance. This section does not need
to fit tightly.

Above the pump station, arrange control
panel at 6.50 m high

1.2 | Pumps 05 pumps in | Submersible pumps, sludge pumps are
each pumping | fitted with sliders to bring the pumps up
station and down
2 | Primary treatment
2.1 Quantitiy=1 | The Parshall flow is led pouring into two

Headworks/Parshall

Flume

Flume with
width of 8.6m

flow rate 1000

flumes where there are waste smooth
screens operating mechanically. A third
flume is created with waste screens
operating manually to replace one of the
two flumes when it does not works due to

- being repaired or maintained or
81.000m’/day | encountered heavy flows.
2.2 Solid waste storage 52m1131)1its x (3- Arrange at working floor as required
2.3 | Grit chamber 2 tanks x 3.05 | Each sanding tank has a sand pump of 16-
m’ 18L/s and a sand filtering equipment type
Cyclone.
2.4 | Sand storage 2 containers x | each sand container will be brought to
3.5m’ landfill
3 Secondary treatment
3.1 | Aeration tank 01 tank 03 ditches with total volume of tank 7650 m’;
Wheel Aerator - SS in the liquid mixture will
vary from 300 to 3400mg/l; Sludge volume
index SVI = 125-150 mlL/g; hydraulic
retention time is 8 hours
3.2 | Secondary sedimentation | 2 tanks x (D= | Covered to prevent smell disseminating
tanks 32m)x(H=
4.9m)
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4 Disinfection
Chlorine tanks 2 tanks x Exposed time 30 minutes
{4,8x2,8x4,0m)
5 Sludge process
Volume of  separated | 3,900 kg/day | Covered to prevent smell spreading
sludge
Studee containing tank 2 x400m’ Covered, dried and transferred by trucks to
8¢ g landfills or fertilizer plants
Located far from the boundary site; Generated
Odour control room smell is ventilated to the smell .control room
where smell is treated before discharging into
the air environment.
B. AUXILIARY BUILDINGS
Main roads: The internal roads form the boundaries
10m with ' between functional facility areas and modules
sidewalks, by phases
Internal roads
Sub- road: 3-
Sm without
sidewalks

Gates and fences

Gate and Fences are designed firmly for the
whole construction area of the plant with the
capacity of 320,000 m% day

Drainage system

Two separate drainage systems, one for
collecting runoff water and one for
contaminated water

Power supply and

electrical system

Two separate drainage systems, one for
lighting road and one for operating machines

Source: Basic design of Sub-component B54: Hoa Xuan WWTP (02/2011)
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Figure 2-6 General layout of Hoa Xuan WWTP
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Figure 2-7 General layout of Lien Chieu WW1
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2.4.4 Pilot upgrading existing Son Tra WWTP

2.4.4.1 Objective of upgrading

Experiment the aerobic treatment model to compare with the current model to evaluate their
effectiveness before deciding to upgrade other existing WWTPs.

2.4.4.2 Upgrading scope

Upgrading scope means designing a aerobic treatment technology to improve the treating
capacity. In the pilot phase, a reservoir will be converted into an aerobic technology and
another remains unchanged. Treatment and the effluent quality of wastewater meets TCVN
7222: 2002. The upgrading scope is shown on table 2-8.

2.4.4.3 Brief description
Table 2-8 Brief description of the upgrading items

No. | Upgraded Construction | Dimension | Description
Item
1 Sand sedimentation Lx Wx H= | Upgrading existing chanels
channels 26m x (0.8 m
x 1.1m)2.
2 Wastewater distribution Upgrading existing manholes
manhole
3 Aeration compartment 3mx The 3m depth tank used as an aeration tank
Activated sludge Smx (aerobic condition)
sedimentation tank The 05m depth tank used as sludge
sedimentation (anaerobic condition)
Aerobic and anaerobic tanks are separated
by floating flat made by hypalon material;
the flat fixed by polymer buoy above and
cable in the bottom of the tank; two
compartments are interconnected to each
other by rectangular holes with dimensions
WxH = 250 x 200 mm, total holes: 30
holes, velocity V = 0,24 nvs.
4 | Air blowers 6 x 45KW Air blowers installed to supply oxygen for
(60hp) wastewater treatment process
1000rpm
5 Collecting sludge weir WxH =460 x | Installing at the end of the tank, slop i=
570 mm 0,004, suitable for Q = 1300m>/h,
V =1,38nvs.
6 |Pumping Station of | 02 pumpers | ! return activated sludge pump from
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surplus activated sludge | 420 m’/hour; | sedimentation tank to aerobic tank;
lsj ltrggeand returm activated | H=10 m 1 surplus activated sludge pump from
sedimentation tank to surplus activated
sludge storage
Self-priming pump for surplus activated
sludge
7 | Surplus activated sludge | LxWxH = 13 | Surplus activated sludge:
storage x 12x 5.5m. | 780m’/day(0.6%), equal 4700 kg/day
8  Drying sludge house | LxBxH= Equipment including sludge pump, bell
(before  taking it to|282mx filter press, sludge transport, polymer
landfill 8.2m x 5.5m | addition...
9 | Odour control by bio- | LxBxH = Odour generating from inlet trench and
filter 10.1m x anaerobic tank, surplus sludge storage and
6.4m x sludge handling building will be removed
3.55m by smell-collecting-pipe (HDPE D160 -
630) system to bio-filter.
10 | Installing flow-meter on | Propeller Installing flow-meter on the treated
the treated wastewater | water flow wastewater outlet pipe to control
outlet pipe meter. D400 | wastewater flow
2.5 COMPONENT C Southern Link Road and Hoa Phuoc, Co Co Bridges

2.5.1 Southern Link Road

The Southern Link Road with the length of 7,279km starts from HighWaylA at Km 0.000
(Hoa Phuoc, Cam Le) goes through rice ficlds then passes Cai River at Km 0+738.24,
intersects Mai Dang Chon at Km2 + 621.38, Tran Dai Nghia at Km4+958.23 where Da Nang
Tourism College being built and passes Co Co River at Km6+404.48. The Southern Link Road
is a newly constructed road; however, after crossing Co Co River, the line from Tan Tra
Residential Area to the end of Road at Km7+279.66 has been constructed by the other project

of the city (Figure 2-8).
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Figure 2-8 Layout of Southern Link Road
The proposed crossing section design is presented in Table 2-9

Table 2-9 Cross section design of the road

Characteristics Unit Value
I | Line Km0+0.00 - Kmé6+267.20
1. | Road width m 34
2. | Road-surface width m 34
3. | Verhicle-road m 2x10.5=21.0
4. | Seperated line m 3.0
5. | Walk-line width m 2x5.0=10.0
6. | Drainage system Yes
II | Line Km6+267.20 - Km7+279.52
1. | Road width m 30
2. | Road-surface width m 30
3. | Verhicle-road m 2x7.5=14.0
4. | Seperated line m 0.0
5. | Walk-line width m 2x7.5=150
6. | Drainage system Yes

Note: the line from Km6+527.85 to Km7+279.52 (the end of the project) belongs to Tan Tra residential
area (being implemented).
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2.5.2 Hoa Phuoc Bridge and Co Co Bridge

Southern Link Road has to pass by Vinh Dien River and Co Co River. Therefore, two bridges,
Hoa Phuoc bridge crosses to Vinh Dien River and Co Co River crosses to Co Co river, will be
built. Brief description of Design parameters for the bridges will be presented in Table 2-10.

Table 2-10 Brief description of design parameters for Hoa Phuoc Bridge and Co Co Bridge

Hoa Phuoc Bridge

L=420,8m with 10 spans =
5x33 +50+75+50+2x33

Pile number = 12 piles x
12 piers = 144 piles with
D=1.2m, Depth=63m

Hoa Phuoc Bridge crosses Vinh Dien river at Km 0+738.24
from the national Way Nol to the coastal road of Truong Sa
to Phuoc Hoa commune, Hoa Vang district. The river width is
rather big. There is no sign of soil erosion and the terrain is
quite flat.

The height of the box slab changes from 2.25m to 4.5m from
the middle span to the pier head. This is a continuous
structure whose dimensions are relatively consistent with the
requirements of spanning and ensure the navigation clearance,

Pursuant to the regional geology, bored piles with diameter of
1.2m is used

Co Co bridge , L
L= SOmggith 022 Spans = | Co Co Bridge crosses Co Co river at Km 6+404.48 from Hoa
m X

Pile number = 10 piles x 3
piers = 30 piles with D=
1.2m, depth =57 m.

vang district to Son Tra district. Co Co river is dammed one
head, so boats do not pass through. There is no sign of soil
erosion and the terrain is quite flat.

The pier structure is similar to Hoa Phuoc Bridge, bored piles
with diameter of 1.2m is used.
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Figure 2-9 Cross section of one Hoa Phuoc Bridge pier
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Figure 2-10 Cross section of one Co Co bridge pier
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CHAPTER 3. ALTERNATIVE ANALYSIS

3.1 WITHOUT PROJECT

Without the Project, Da Nang’s environmental sanitation will not be improved significantly
because the existing collection and wastewater treatment system does not meet the current and
future needs. The public health, particularly the poor in LIAs, is threatened by the polluted
environment and unsafe water as well as the unperfect transportation infrastructure system. All
of them will hinder the economic - social development (especially in the south of the City) and
affect the City's sustainable development, present and future.

3.2 ALTERNATIVES
3.2.1 Component A

3.2.1.1 Process for selecting upgraded items
The process to select options for 09 investments in upgrading the LIAs is as follows:

s First, design consultant, environmental consultant and PMU carried out a survey the
situation and assessed the needs of each LIA area (local people, local authorities and

urban development plan of the city).

» The portfolio for each LIA was unanimously selected through community meetings. On
that basis, design consultants presented to the community 2-3 investment options for
each item with the advantages and disadvantages of each option; after that community
discussed and chose the preferred option. The opinions of the community were fully
recorded, analyzed and applied by the design consultants.

o The final option went through community and local authorities before the detailed
design of each portfolio in the LIA is implemented.
3.2.1.2 Analysis and selection factors

Based on the condition of each LIA, the options of upgrading alleys, lighting, drainage system,
wastewater collection, water supply and transit of solid waste (garbage) are discussed with the
community. The options are similar for LIAs and the following is the summary of options.

Portfolio Alternatives/options Review of environmental aspects
Advantages disadvantages

Upgrade Two options are | Suit the planned alleys as | Most of alley

roads/alleys | proposed: the City planning. widths are smaller
(1) Comply with the than 3.5m. Thus, a
status Minimizes  effects  of | fire trucks can not
(2) Expand relocation and resettlement; | approach to fire
The community choose area.

the option of complying | - The elevation is kept
with the status. If | unchanged because the
community agree to|LIAs is not affected by
upgrade alleys as the | tides;

planned alleys, that will | - Does not affect trees on
be the chosen option. sidewalks;

- Reduce investment cost

38



EIA of Da Nang Priority Infrastructure Investment Project — Phase 2B

Lighting There is no option, | Comply with the electric
system comply with the safety | safety regulations in
regulations on  Low | residential areas:
Voltage in residential | - Low voltage

areas: - Plastic-coated wire
- Appropriate column
elevation
Drainage There are 03 options: Is easy for the operation and
system ()Concrete-in-place box | maintenance.
culverts with tightly slab | The = Consultant  shall
cover; calculate the flow of rain to
(2) Concrete pipe avoid flooding and the
culverts ; advantages when it connects

(3) Brick culverts with with households.
reinforced concrete ;
The community selects

Option |
Transit The Community opts not | No need of investment costs
waste to build transit landfill | for construction of solid
and trashes in alleys. waste transfer stations as

Follow the current waste | well as buying bins;

collection procedure.
Collection and management

in current processes.

Conclusion: the options of community for upgrading roads, sewer system, garbage collection
system are suitable. However, fire protection need to be considered carefully. Consultants
propose the alley out to be less than 3.5m should be invested fire hydrant and guide people to

practice fire when the fire occurred.
3.22 Component B

3.2.2.1 Sub-component B52

There are no options because the alignment, culvert size and slope coupling with rain water
drainage system are designed in Phase 2A in accordance with Dispatch No.2392/SXD-
QLHTDT dated 08/09/2010 of the Department of Construction.

3.2.2.2 Sub-component B53

There are no options because the collecting alignment is in compliance with the City's
Wastewater Management Strategy to 2040 (Decision No. 8438/QD-UBND dated 03/11/2010).

3.2.2.3 Sub-component B54, B55a

Site selection:

In fact, where to build two WWTPs of Lien Chieu and Hoa Xuan has no options but merely
relies on the City’s Strategic Wastewater Management to 2040. The land for the construction of
Hoa Xuan WWTP is based on Decision No.7919/QD-UNBD dated 15/10/2010 of Da Nang
People's Committee (Appendix 3-2). The land for the construction of Lien Chieu WWTP is
based on Decision No.8500/QD-UNBD dated 05/11/2010 of Da Nang People’'s Committee
(Appendix 3-3). Da Nang City People’s Committee presides the choice of locations with the
participation of such City’s relevant departments as the Department of Natural Resources and
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Environment, the Department of Construction, the Planning Institute, the Department of
Transport and the City’s Waste Management Company v.v. The planning map is reviewed by
the Department of Natural Resources and Environment of Danang City.

To examine the feasibility of the locations based on the field survey, the Environmental
Consultants offer some assessments of the feasibility of the WWTP locations, which are

summarized in Table 3-1.

Table 3-1 Evaluation for site selection

Hoa Xuan WWTP Lien Chieu WWTP
Factors Features Reviews Features Reviews
Total area (S) =22.04 ha - + Total area (S)= 10ha ha +++
which is capable enough to -> which is capable
run, expand and ensure the enough to run, expand and
Area and full capacity in thg future ensure the full capacity in
gcographical (320,000m3/day night) the future
locations (120,000m3/day night)
Capable to receive the flow ++ Capable to receive the +++
from Hoa Cuong and Ngu flow from Phu Loc
Hanh Son WWTPs in the WWTP in the future.
future.
Buffer zone |The North, East and South: + It fails to satisfy the +
the buffer meets TCVN requirements of TCVN
7222:2002 (300m). 7222:2002 as the distance
The East: the distance of the from the plant boundary
buffer zone is 100m, which to Hoa Khanh residential
does not meet TCVN area is about 40m ,
7222:2002, however, we may however, we may
consider applying QCVN 07: consider applying QCVN
2010/BXD provided that the 07: 2010/BXD provided
treatment technology does not that the treatment
affect the environment. This technology does not affect
results in the increase of the environment. This
construction costs. results in the increase of
construction costs.
Access road | The access roads are large +++ The access roads are large +++
enough for sludge and enough for sludge and
material trucks to easily reach material trucks to easily
reach
Land use The land use purpose is ++ The land use purpose is -+
converted from poor soil to converted from poor soil
unarable exhausted soil, so the to unarable exhausted soil,
work will bring greater so the work will bring
economic value greater economic value
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Agricultural and residential + Agricultural and +
land can be revoked for the residential land can be
public purposes but impacts revoked for the public
on people will be minimized purposes but impacts on
by proper policy (RAP report) people will be minimized
by proper policy (RAP
report)
Flooding The lowland can be flooded, ++ The lowland can be +4
so it’s neccessary to elevate flooded, so it’s necessary
the ground. That could raise to elevate the ground.
the investment cost. However, That could raise the
low soil will facilitate the investment cost. However,
conveyance of wastewater to low soil will facilitate the
- |the plant conveyance of wastewater
to the plant
Receiving | The section of Vinh Dien +++ The downstream of Cu De +++
water River at Khue Dong bridge is River is wide. The flow
sources after |wide. The flow ranges from ranges from 20 - 120m3/s
the 10 - 40m3/s in dry season. in dry season. The slopes
treatment The slopes are steep. This are steep, which will not
section will not be much be much influenced by the
influenced by the tide. The tide. The water source can
water source can serve the serve the transportation
transportation purpose purpose
Ecosystems |The ecosystem is poor that +++ The ecosystem is poor ++
can be better restored after the that can be better restored
completion of the plant after the completion of the
plant
Cultural No +++ No +++
property
Affected by |No +++ Hoa Khanh industrial ++
other zone discharge into the
projects upstream but its impacts
are controllable

Note: +++ Very good, ++ Good, + Ok

Conclusion: Based on the strategic objective of the municipal wastewater management, the
selected locations for Lien Chieu, Hoa Xuan WWTPs are considered feasible. However, we
should pay attention to the possibility of smells if the buffer zone does not meet TCVN 7222:
2002/BTNMT and calculate impacts on the surface water of wastewater receiving basins when
the plants are breakdown.

Technological selection

Because of the narrow buffer zone based on QCVN 07/2010/BXD (40m), some treatment
technologies such as biological lagoons or disinfection by UV light are not considered.
Sequencing Biological Reactor (SBR) and Extended Aeration (EA) were two options identified
for providing secondary treatment at the Hoa Xuan and Lien Chieu WWTPs. Disinfectants
such as UV, Cl; and NaClO were provided for selection.
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Secondary treatment
1. Sequencing Batch Reactor (SBR) System

A Sequencing Batch Reactor (SBR) is a variation of the activated sludge process. As a fill and
drain or batch process, all biological treatment phases occur in a single tank and no required
separate tanks for aeration and sedimentation. There are normally 5 phases in the SBR
treatment cycle: Fill — React — Settle —Decant —Idle.

Normally, aeration system is installed in the bottom creating bubbles with a simple repeated
sequence of aeration and non-aeration to provide aerobic, anoxic and anaerobic process
conditions in each batch of treatment. The SBR process is based on a fill-and-draw operational
mode with four distinct cycles as depicted in Figure 3-/ and as follows

SEQUENCING BATCH REACTOR (SBR) CYCLES

Influent
Effiuent

Figure 3-1 Sequencing Batch reactor (SBR) cycles
2. Looped Activated Sludge System — Extended Aeration (LASS- EA)

LASS — EA is derived from the oxidation ditch (OD with a variation that adds control,
efficiency and flexibility with multiple concentric oval or ring shaped channels with the aim
accelerating air transfer efficiency.

A typical EA system is shown at Figure 3-2. Wastewater along with the return activated sludge
(RAS) normally enters the outer channel and the combination known as mixed liquor (ML)
flows concentrically towards the centre of the tanks. Once at the centre, the ML will overflow a
weir and flow to the centre influent well of the clarifier. Horizontal shaft disc or vertical shaft
mechanical aerators provide aeration and move the ML around the rings.

EXTENDED AERATION

influent i vr . | Effluent

Return Activated Siudge ‘L
Sludge

Figure 3-2 Typical EA with concentric mulfi-channel configuration
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The comparison of two options focused on the environmental-related factors only.

Table 3-2 Efficiency of treatment and levels of environmental im

act

Parameters Units Looped Activated Sludge | Sequencing Batch Reactor
System — Extended (SBR)
Aeration (LASS- EA)
Oxygen transfer | kg O,/kWh 2.05 1.31
efficiency Efficiency of transferring | Lower. The aerator as
oxygen is better due to of | diffused air, fine bubble
aerators as mechanical, may limit ability of
horizontal disc and transferring oxygen into
mechanism of moving the | solution.
influent wastewater around
the ditch.
MLSS nax mg/L 3,500 2,500
higher lower
Sludge yield kg MLSS/kg 0.92 0.95
BOD removed | Lower - high efficiency higher
of treatment
Sludge kg/day 5,646 5,830
production lower - indicates higher
reduction in the related
costs and smell generation
F/M ratio Kg BOD/kg 0.115 0.131
MLSS lower higher
RAS mg/L 6,000 9,000
concentration lower > high efficiency of higher
treatment and percentage of
living microorganism in
RAS
Bucking sludge | Phenomenon No - bucking sludge will Could happen
prevent  sludge  from
sedimentation
SVI (sludge ml/mg 160 100
volume index) higher - sludge is easy to lower
be solidated and dewatered
and enable to use for
agricultural purpose
Odour - Lower due to adequate Probably higher due to
generation oxygen provision lower oxygen concentration
in the solution
Environmental - Smaller
impacts
Worker  health - Lower
impacts
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Conclusion: Level 2 processing technology of extended aeration oxidation ditch (Lass-EA) is
evaluated more advantageously than the batching biological reaction technology (SBR) in term
of the wastewater treatment efficiency and environment pollution thank to its less smell and

sludge formation.
3. Alternative for Odour removal methods

Three smell removal methods were proposed for smell control at WWTPs:
e Activated Carbon Adsorption
e Biofilter
e and chemical Scrubber

Principle of each method

Activated Carbon Adsorption

Activated Carbon is extremely effective at smell control. The tremendous surface area of
activated charcoal (1 teaspoon = a football field) quickly adsorbs unpleasant scents - not just
masks them. So, while other smell control techniques just cover up the smells, activated
charcoal actually eliminates them permanently.

Biofilter

Biofilter are a smell treatment technology that utilizes biological processes as the treatment
mechanism. Odour will go through a wet bio-layer and micro-organisms will consume
substants caused smell and emit in the outlet air with other air substants. The biological activity
in a biofilter is similar to the activities performed by microorganisms in activated-sludge
secondary in wastewater treatment processes.

Chemical scrubber

Foul air is directed upstream to the wet chemical tower, where it is transferred from vapor to
liquid by surface contact. Its pressure dropping reduces its flow speed. At this point, the ordor
element, H2S is oxidized by sodium hypochlorite (NaClO) and retained in the system.
Chemicals are pricked into the system continuously.

The advantage and disadvantage of the 03 desmellant methods are compared in Table 3-3.

Table 3-3 Advantage and disadvantage of each smell removal method

Method Advantages Disadvantages Remarks
Activated - High smell removal - Difficult to regenerate Applied for low
carbon efficiency; activated carbon; must smell quality
adsorption | - Simple operation replace activated carbon

- No secondary frequently
contaminants nor - Odor removal efficiency
hazardous by-products is not stable
- High operating cost
(activated carbon is
expensive)
Biofilter - High smell removal Low smell removal ‘Applied for any
efficiency (>90%); efﬁciency at the beginning | . .. quality
- Simple operation of operation;
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- Odor removal efficiency
is stable

- Bio-media life in excess
of 10 years;

- Low operating cost

- Neither secondary

contaminants nor
hazardous by-products

Chemical
scrubber

- High smell removal
efficiency;

- Odor removal efficiency
is not stable

- Complex operation
- High operating cost
- The secondary

contaminant is
wastewater

Depending on
characteristic of
smell, liquid
absorption will be
changed

Conclusion: Actually, the biofilter is now popular not only because it is modern but also it is
simple, efficient and stable. Biofilters are considered to be a “green” approach to smell control,
because microorganisms in media could produce external enzyme to transfer smellous
substances into carbon dioxide, water, biomass, and other benign by-product such as chloride
and sulfate. Therefore, this method is proposed to be applied for two WWTPs of the project.

Disinfection

Three alternatives for disinfections are Cl,, NaClO and UV. Each chemical has different
advantages and disadvantages as shown table below:

Table 3-4 Characteristic of some chemical used for disinfection

facilities system that exists
sodium hypochlorite (Cl;
and O; are easy to release to
cause pipeline corrosion,
NaOH will increase
Hardness of wastewater to
cause obstruction of

Chemical Advantages Disadvantages Remarks
Ch - Low cost; - Possibility of harmful Bacteria in the
- Long-term history of orgamc. compounds wastfiwater are not
effectiveness generation ;‘jﬁmred to be
- Residual chlorine is toxic to | ed completely.
aquatic species Th?r efore, the.
residual chlorine is
capable to be
reduced to zero.
Sodium No harmful chemical | - Higher operation cost Less
hypochlorite fgr recelv-mg source - Damage for pipe and environmentally
like chlorine harmful than

chlorine but the
antibacterial
spectrum is lower
and the possibility
of metal corrosion
and pipe clogging
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pipeline) is larger
Ultraviolet No used chemical and | Expensive operation cost SS concentration in
uv) no adverse effect on (frequent lamp maintainance | wastewater cannot
organisms as well as and replacement; the high be required as in

natural environment; | quality of wastewater inlet to | supply-water
ensure that the target
microorganisms are not
shielded by SS from the UV
radiation...)

Conclusion: Based on the advantages and disadvantages of the above 03 disinfectants, UV is
hard to apply because of its high cost and low ability of bacteria killing in wastewater. NaClO
has less toxicity in the water, Cl has high corrosive possibility in the system. CI2 can be seen
more advantageous than UV and NaClO because of its wide sterilization, popularity and
minimization of environmental impacts by avoiding the amount of residual chlorine in
wastewater after treatment.

Sludge

According to the extended aeration technology, the production of fresh sludge is 0.92 kg/1kg
decomposition BOD. Fresh sludge is formed as follows:

2020 2030 2040
Hoa Xuan WWTP 20,000m*/day-night | 80,000m*/day-night | 320,000 m*/day-night
Production of fresh 2,480kg 9,920kg 39,680kg
sludge
Lien Chieu WWTP | 20, 000m*/day-night | 40, 000m*/day-night | 120, 000m*/day-night
Production of fresh 2,480kg 4,960kg 14,880kg
sludge
Total production of | 4,960kg 14,880kg 54,560kg
fresh sludge of two
plants
Sludge can be made | 1,736kg/ day-night 5,208kg/day-night 19,096kg/day-night
into wheels that can
roll. The humidity of
sludge ranges from
16% to 35%

Sludge derives from domestic wastewater, so its quality can be suitable for the agriculture
(EPA, 1994). To reduce smells in the project area, optimize the plant investment and use sludge
as a raw material of organic fertilizer production. Two options are identified for comparative
evaluation as follows: (1) Sludge is treated in wheels and temporarily agglomerated at Khanh
Son landfill. (2) Do not invest sludge handling building and fresh sludge is transported to
where there is the production of organic fertilizers.

46




EIA of Da Nang Priority Infrastructure Investment Project — Phase 2B

Option 1

Option 2

Advantages

It ensures the environmental
safety for sludge is treated
closely into dry wheels; the
amount of germs is
significantly reduced;

Sludge can be buried at Khanh
Son landfill without large area;

Sludge can be uses as fertilizer
in the future when a fertilizer
plant is built (by anaerobic
fermentation when sludge is
buried);

High feasible in the early stages
of the project because it avoids
unforeseeable risks.

Save the initial investment because it
does not require the construction of
sludge drying house

There is no smell emission from
sludge

Minimize investment for smell
treatment

Disadvantages

Must invest in sludge handling
building and equipment and
desmellizing, costly and
requiring initial investment and
area;

Odor may be emitted from
sludge handling building

Invest in specialized vehicles and
ensure the hygiene and safety;

Da Nang city has not an organic
fertilizer manufacturer to receive such
a sludge;

In the first stage of the Project, sludge
is not enough for the investment of a
new fertilizer plant;

If discharged in a different place, it
needs time for the preparation like
choosing locations, carrying out
environmental impact assessment, and
building treatment and drying area of
sludge:

Discharging sludge straightly out
fields or forests that needs the
supplement of certain material in
sludge is unprecedented in Vietnam;

Trucking sludge can distribute fresh
sludge, germs and smells into the
environment;

The feasibility is not high because of
too much works to be prepare at the
same time;
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Conclusion: Based on the aforesaid analysis, Option 1 for the first phase of the Project is
feasible because of the following reasons:

In the first stage of the Project, the sludge is not enough for the investment of a new fertilizer
plant;

It needs time to calculate a feasible plan of an organic fertilizer plant, making use of available
materials of waste and sludge.

Sludge to be made in wheels are safe for the transport and environment without malpractice as

spillage of sludge on roads or smells and flies in dumps that make offensive to people of a
modern large-scaled wastewater treatment plant.

Sludge is buried in Khanh Son landfill which is feasible for small volume and excavatable for
raw materials for a future fertilizer plant.

Sludge can be considered to be dried 35% for transport but not 16% as designed.

Investment of a sludge handling building at the plant will reduce future investment costs for a
fertilizer processing plant which will be decided to build.

3.2.3 Component C

The component C has two sub-components, Southern Link Road and Hoa Phuoc, Co Co
Bridges.

3.2.3.1 Southern Link Road

The People's Committee of Da Nang city has selected the Southern Link Road in Decision No.
5957/QD-UBND dated 09/08/2010 in term of the standard framework for the Southern Link
Road and the master development planning of the transport infrastructure of Danang city (the
data is updated from the Urban Planning of Danang city). The alignment of the Southern Link
Road follows the approval of Da Nang People's Committee in Decision No.7922/QD-UBND
dated 01/14/2006, enclosed with Land Acquisition Decision No0.4316/QD-UBND dated
23/5/2011 of the municipal People's Committee (Appendix 3-4).

Comments: in term of the economic aspect: the construction of the Southern Link Road will
contribute significantly to the development of the transport network and economic
opportunities for Da Nang city and people in the project area. On the environment aspect, the
route does not affect much the environment and can be minimized because it mostly goes
through paddy land and some small neighbourhoods of Phuoc Hoa, Hoa Vang and Hoa Quy,
Ngu Hanh Son and does not affect the culture and the conservation. Negative impacts such as
land acquisition, dust and noise in residential areas can occur but people will be benefited from
rising land values and opportunities brought by the urban development.

Conclusion: In term of environmental aspect, the alignment option is evaluated reasonable for
the construction of the road.

3.2.3.2 Phuoc Hoa Bridge and Co Co Bridge

There are no options because they are in compliance with the road alignment. The design
option must ensure the aesthetic and technical conditions and take into account the regulated
navigation for River Level 4 (Vinh Dien River).
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CHAPTER 4. NATURAL, SOCIO-ECONOMIC AND ENVIRONMENTAL
CONDITIONS OF THE PROJECT AREA

4.1 NATURAL CONDITION
4.1.1 Climate — meteorology

Da Nang is in the typical tropical monsoon climate, governed by the transition climate between
south region and north region with typical climate in

Temperature

The average annual temperature is around 25.9°C, highest in June, July, August (28-30°C) and
lowest in December, January, February (18-23°C).

0cC
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Figure 4-1 Air temperature in Da Nang, 2009

Rain regime:

According to Statistical Yearbook of Da Nang city, 2009, the rainfall in Da Nang city is quite
abundant. Total average rainfall in months of a year is about 3,017.8mm/year and there is a
remarkable difference between 2 seasons:

— Rainy season: lasts from August to December, there is so much rains with high
humidity, highest rainfall focuses on October and November (average 550 -
1.000mm/month).

~ Dry season lasts from January to July of the following year with little rain and dry
weather due to effect of denatured southwest monsoon wind.
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Figure 4-2 Chart on rainfall in months of year 2009

Humidity and evaporation

- Humidity: According to Statistical Yearbook of Da Nang city in 2009, the average
annual humidity is about 82%. Humidity period lasts from September of May of the
following year, the average humidity exceeds more than 80%. The most dampest month
is October with average humidity of about 90%. Dry period is June, July and August
with average humidity of about 75%. The driest month is June with humidity of only
71% (2009).

- Evaporation: The average evaporation in months varies from 71.8mm to 164.8mm, the
average annual evaporation is 98.2mm. :

Wind

The common wind direction is Da Nang city is north, east and northwest directions (from
October to April of the following year) and West and southwest directions (from May to
September). At the center of the city, windless frequency is quite high (30 - 50%).
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Figure 4-3 Strongest wind level in months (vear 2009)

The average wind speed in year 2009 is quite low (1.4 m/s) and it is not much different from
that in previous years.
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4.1.2 River network and Hydrology

4.1.2.1 River network

River system is short and declined, originated from the west, northwest and Quang Nam
province. River network of Da Nang city mostly belongs to downstream of Vu Gia — Thu Bon
River. Meteorological system is the main source which provides the fresh water to meet

demands of Da Nang city.

The Rivers of the City are: Tuy Loan River, Cu De River (in the north), Yen River, Qua Giang
River, La Tho River, Vinh Dien River and Han River. Tuy Loan and Cu De have independent
water basins and locate in Da Nang city. Other Rivers are all downstream of Thu Bon and Vu

Gia Rivers,

- Vinh Dien River: is the branch of Thu Bon River at Cau Lau Bridge, approximately
5km toward the upstream. Vinh Dien River brings part of Thu Bon water and receives
the flows of La Tho and Qua Giang Rivers before discharging into Han River,

- Cu De River: Cu De basin is on the northern city and has plume shape, which tilts
north east - south west. The total area of the River basin is 472km2. Total length of Cu
De River is 38km. Cu De downstream is frequently contaminated with salt and in dry
reason almost half of the River length is salted.

- Tuy Loan River: Tuy Loan basin is on the left of Vu Gia River and connects with Cu
De basin. Tuy Loan River originates from Ba Na Mountain at the height of about
1487m. The River length is 30km. The basin area from its outlet to the junction of Tuy
Loan and Yen Rivers is 280km2. The average height is 271m. The average slope is
15%. The basin length is 25km. The average basin width is 10.3 km. Tuy Loan River
joins with Yen River to form Cau Do River — Cam Le, both discharging into Han River.

- Han River: Is the final join of Vinh Dien River, Cau Do — Cam Le River, which
discharges into Da Nang Sea. The flow regime of Han River is strongly affected by the
tide of Da Nang Sea.

- Phu Loc River: is a small River in Thanh Khe and Lien Chieu districts, which almost
has no source and the River water flow is mainly from the coming tidal flow.

- Co Co River: is a previous coastal river linking Cai River and Thu Bon River at Cua
Dai section. Currently, the river was filled and became dead-end. The river flow during
dry season in Da Nang city is mainly backward from Cai River and Han River.

4.1.2.2 Hydrology

The tidal mode of Da Nang Sea is irregular sun-tide and half sun-tide. Namely, in a half day,
there is a spring tide and a neap tide but the magnitude and time between the spring tide and a
neap tide is different. On average, each month has 3 sun-tide days, the maximum is 8 days and

the minimum is one (1) day.
42 SOCIAL - ECONOMIC STATUS

4.2.1 Economy

By size, the City’s Gross Domestic Product (GDP) compared with the constant price was
2,589.8 billion VND in 1997 and was increased to 9,199,755 billion VND in 2009 (a 3.5-time
increase). On average, the GDP reaches 11.1%/year (in the national scale, this rate is
7.2%/year). In which, the service sector makes up 54.54% of GDP following comparison price,
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industry — construction makes up 42.19% and agriculture — forestry — aquiculture makes up
3.27% (Source: Statistical Yearbook in 2009).

In the chart of Provincial Competition Index (PCI), since 2005 Da Nang has always been in the
good group of the top competitiveness, especially it has ranked first in two years 2008-2009.

4.2.2 Population and Density

It is forecasted that the population will increase from 890,490 people in 2009 to 1,243,264 in
2020. The population density in the urbanized areas of the city varies from 1,674 persons/km?
in Lien Chieu district to 18,380 persons/km’ in Thanh Khe district. Table 4-1 provides details
of population increase and population density.

Table 4-1 Population and density
|| Populationin2009 | Populationin2020 |
DB | G | tut | asguien | Tol | e
Hai Chau 21.35 190,040 8.901 274,740 12,868 84,700
Thanh Khe 9.36 172,040 18.380 231,000 24,679 58,960
Son Tra 59.32 127,870 2.156 199,075 3,356 71,205
Ngu Hanh Son 38.59 63,930 1.657 105,656 2,738 41,726
Lien Chieu 79.13 132,440 1.674 154,793 1,956 22,353
Cam Le 33.76 87,150 2.582 128,000 3,791 40,850
Hoa Vang 736.91 117,020 159 150,000 204 32,980
Hoang Sa 305.00 - - - -
Total/Average | 1.283.42 890,490 694 | 1,243,264 969 352,774

(Sources: Da Nang statistical yearbook 2009, and Report on Socio-economic development Master plan
of Districts to 2020 is provided by Department of Planning and Investment Plan)

4.2.3 Land Use Plan

Currently suitable unexploited land for development and for city expansion is available in the
west, northwest, southwest and southeast; however the Master Plan has given priority to
development in the northwest, the area between Highway 1A and Lien Chieu-Thuan Phuoc
road because the trunk road network is readily available. The development of the south and the
southwest is very much dependent on the construction of the trunk road to the south.

Land use categories and their area for year 2009 and orientation in 2020 are given below and
shown in table 4-2
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Table 4-2 Land Use Plan

Area by purpose, 2008
No. Purpose | " Inwhich
' Total
Ural Urban

Total land area 128 342.24 104 192.03 24 150.21
1 Agricultural land 76 722.27 66 204.11 10518.16
1.1 Agronomy 8 701.45 6 505.81 2 195.64
1.2 Silviculture 67 750.55 59 514.37 8236.18
1.3 Aquaculture 189.73 111.49 78.24
1.4 Others 80.55 72.43 8.12
2 Non-Agricultural land 49 154.99 36 831.41 12 323.58
2.1 Residential 5856.55 2429.46 3427.09
2.2 rsnf:‘;‘tf;t;‘; purposes: office, 39 240.66 32 171.81 7 068.85
23 Religions, beliefs 111.58 37.66 73.92
24 Cemeteries 743.60 487.21 256.39
2.5 Surface water 3 202.59 1 705.28 1497.31
2.6 Other non-agricultural
3 Unused 2 464.98 1156.51 1308.47
3.1 Unused flat 2233.15 966.28 1266.87
3.2 Unused hilly & mountainous 24.60 24.60
33 Barren rocky mountains 207.23 190.23 17.00
4 Coastal 250.31 250.31
4.1 Other purposes 250.31 25031

Source: Da Nang DONRE

4.2.4 Culture - Education

Da Nang is the largest education & training center of the Central Region - Western Highlands
and the third education & training center of the country (behind Ha Noi and Ho Chi Minh
Cities). Currently, the city has 15 universities and institutes, 18 colleges, many professional
schools and vocational training centers, and nearly 300 common schools from kindergartens to
high schools (Source: Statistical yearbook in 2009). According to Da Nang Univerity
Development Project by 2015 ratified by the Minister of Education and Training, more
universities, research institutes will be established in the City as International University,
Information - Technology - Communication University, Medicine University (Upgraded from
the Faculty of Medicine), Technical University of Health (Upgraded from the Central Medical
Technical College II), Open University, Postgraduate Training Institute.

53



El4 of Da Nang Priority Infrastructure Investment Project — Phase 2B

4.2.5 Healthcare

Currently, Da Nang city has 18 polyclinics and specialist hospitals, 11 district hospitals and
medical centers, 47 commune/ward health stations and more than 900 private clinics. With the
establishment of the Medicine University and the Technical University of Health in the city, Da
Nang aims to become the medical center of the Central Region - Western Highlands and the
country, providing high quality human resources and health services for the economic - society
development of the country.

4.2.6 Tourism

Da Nang city locates by Han River; its east reaches the East Sea with long beaches and so
pristine Son Tra Peninsula; its north and west is surrounded by high mountains and hills.
Craggy Hai Van Pass is a natural border between the city and Thua Thien-Hue province.
Advantages in geographical position and natural conditions help promote the strong
development of tourism and services sector in Da Nang city.

4.2,7 Traffic status

Da Nang is in the central region of Vietnam on the north - south artery axis of road - rail - sea -
air, the important gateway of both the Central Region and Central Highlands. The city is also a
final point of the East - West Economic Corridor passing the countries of Myanmar, Laos,
Thailand and Vietnam.

- Railway: The north - south artery railway runs along the city with total length of about
30 km. There are five stations in the city: Da Nang, Thanh Khe, Kim Lien, Hai Van Nam

and Hoa Chau.

- Airline: Possibly connecting with Singapore, Bangkok, Seoul, Taipei, it is very
convenient for the international exchanges. Da Nang International Airport is being
upgraded with total investment capital of US$ 84 million. In 2012 it will able to welcome
4 million visitors per year.

- Seaway: Being the third largest commercial port of Vietnam, Da Nang port is capable to
accept large ships with gross-weight of 28,000 tones and 220 meters long. With an
extremely convenient location for sea traffic, just about two days and nights, cargoes
from the regional countries like the Philippines, Malaysia, Singapore, and Thailand ... can
be able to call at Da Nang and vice versa.

- Roadway: The city has total 525,889 kilometers of roads (not including gorges, hamlets
and soil paths) in which:

o National highway :69.126km
o Provincial Road :99.916km
o Urban road :356.847km
Table 4-3 Information of traffic status
Nol Prameters | vnic | | ok | Son | g | Lien | ton
1 Area Km” 241 | 93 608 | 365 | 831 | 7375

Population x 10° people | 200.7 155.9 105.0 46.7 67.5 153.0

Density of |10°people/Km’ | 8328 | 16763 | 1.727 | 1279 | 0812 | 0.207
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population
4 Le;’f;g of Km 629 | 295 | 340 | 302 | 304 | 82
5 | Densityof Km/Km’” 2.60 3.17 0.57 0.83 0.37 -
road  |[Ka/1000 people| 0.31 019 | 033 | 065 | 045 ;

Source: www.Da Nang.gov.vn, 2010

In spite of that, existing traffic network of the city has not met current and future demands.
While the road density of Thanh Khe and Hai Chau districts is 2.6-3.2km/km?2, the other
districts only reach about 0.37 - 0.83 km/km2. The City’s average road density is 1.3 1km/km2,
much lower than Hanoi (2.8 1km/km2) and HCM (1.66km/km?2} at the same time.

4.2.8. Electricity supply and lighting status

Da Nang is supplied with the electric power from Hoa Binh hydropower plant via the North —
South Ultra High Pressure Line 500 kV, which meets the needs of production and consumption
of people.
- Primary Center of power supply - Da Nang substation 500/220KV - 450MVA. Da
Nang city is currently powered by the substation that includes two transformers -
220/110KV 220/1 I0KV-125 MVA.
- Substations have been being built: 110KV Stations (Lien Tri, Xuan Ha, Ngu Hanh
Son, Hoa Khanh, Da Nang Industrial Zone, Cau Do, Hai Van tunnel, Lien Chieu, Hai
Van Cement, Hoa Khuong Industrial Zone), 220kV Stations (Da Nang, Hoa Khanh)

4,2.9. Water supply
4.2.9.1 Water source
Surface water
The major River systems that can meet the water supply demand of Da Nang City:
- Han River and the main River branches running through Da Nang: Cau Do, Tuy Loan,
Yen, Vu Gia Rivers.
- Cu De River and tributaries flowing into the Gulf of Da Nang: Nam River, Bac River

Da Nang has been primarily provided water from the only River in the south of the city - Cau
Do River. The water influx point in Cau Do River - Cau Do NMN is about 15km far from the
River estuary which is usually contaminated with salt in the dry season. The salinization has
been more than 1000mg/l. Da Nang Water Supply Project - Phase 1 built one more anti-
salinization coarse water influx point in Yen River (at the upstream of Cau Do River) to supply
the city when Cau Do River is contaminated with salt.

In addition, Son Tra | Water Treatment Plant and Son Tra 2 Water Treatment Plant take water
from streams originating from the mountains of Son Tra Peninsula, which have small capacity
and change by the reasons.

Therefore, Cu De River is clearly determined as a raw water source for Da Nang Water Supply
Project - Phase 1.

Ground water

According to the documents of the University of Mining and Geology, based on the previous
boreholes in 1992, the water reserve in Hoa Khanh - Lien Chieu areas likely reaches
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3,000m’/day. With such limited reserve, the groundwater does not meet the water demand for
the city.

4.2.9.2 The status of clean water production and provision

Da Nang Water Supply Company is operating 3 water supply facilities with total designed
capacity of 155,000m’/day; the current capacity is 130,000-140,000m*/day. Cau Do Water
Supply Plant is one of the largest factories with the capacity of 120.000m*/day; the Airport
Water Treatment Plant with the capacity of 30.000m’/day is the medium-scale plant; and Son
Tra Water Supply Plant has the capacity of 5.000m’/day.

Regarding the water-pipe network, the Company’s pipeline class I is 287km long (&> 200);
pipeline class II is 253km long (€2100-200); and pipeline class III is above 3,000km long. The
total connectors include 120,000 electric meters. The rate of population to be supplied with
clean water in six urban districts is over 65%, including 130,000 households with
approximately 500,000 inhabitants. On average, the water consumption of the city is 128
liters/person/day.

Table 4-4 Operating status of surface water treatment plants in Da Nang City

No |Plants Location Capacity (m’/day)
Design Exploitation
Old Cau Do (Red .
1 Bridge) Water Hf)a Tho Tay Ward, Cam Le 50,000 Temporarily
District suspended
Plant
New Cau Do (Red
2 |Bridge) Water |1 02 hoTay Ward, Cam Le 120,000  |95,000 — 105,000
1strict
Plant
3 ﬁf:n?ay Water | A1 Khe Ward, Thanh Khe District [30,000  |30,000
4 ls,farr‘ltTra Water | 1o Quang Ward, Son Tra District | 5,000 5,000
Total 205,000 | 130,000 — 140,000

Source: www.Da Nang.gov.vn, 2010

10 years ago, the city made a plan to establish a modern and large scale water supply system in
Da Nang. As a result, Water Supply Company finished it and put the City Water supply Project
Phase I (120,000m’/day) into exploitation. It is expected to finish the project phase II in 2015

and increase the water supply capacity to 325,000m’/day.

Table 4-5 Orientation for water supply in Da Nang city

No |Major Year 2008 Year 2010 To 2015 To 2020
Water suppl 205,000 205,000 325,000

1 Suppy (85,000 + (85,000 + 205,000 + 325,000
capacity (m’/day)

120,000) 120,000) 120,000)

y | Average capacity 120,771 130,000 200,000 274,000
(m’/day)

3 Rafno of populatlor:) 63% 75 90 95
using clean water (%)
Water using volume

4 |standard 120 150 180 200
(V/person/day)

Source: www.Da Nang.gov.va, 2010
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4.2.10 Wastewater collection and treatment system

Waste water is collected into the general sewer system and transported to 04 WWTPs of
Phu Loc, Ngu Hanh Son, Hoa Cuong, and Son Tra through a sewer system which
includes the following infrastructures:

- 15.7 km gravity culvert,

- 19.4 km pumping cuvert,

- 60 diversion chambers, and
- 18 pumping stations.

Manage and operate the sewage system is the responsibility of Danang Traffic and
Drainage Work Management and Repair Company (TMDC).

The existing treatment plant area and capacity is listed in Table 4-6.

Table 4-6 The power treatment of the existing WWTP

Parameters Units Hoa Cuong Phu Lec Son Tra Ngu Hanh
WWTP WWTP WWTP Son WWTP

Plant area ha 4.5 45 2.0 1.6

Reservoir capacity | m3/ day- 110,799 110,799 29,065 21,500
night

Reservoir area m2 25,000 25.000 10,500 6,100

Hydraulic m3/ day- 36,933 36.93 9688 7.167

retention time night

(HRT) 3 days

Source: CDM, 2010

The treatment technology of WWTPs is similar including tools to keep waste, next to
the sand collection tanks and then anaerobic tanks and discharging into the outside
environment. The treatment diagram 1s shown in Figure 4-4.

The Existing WWTP Design

Screenings

Note : e=mmp wastewater line zzmie - sludge line
Figure 4-4. The diagram of wastewater treatment process at the present WW1TPs
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s The major drawback of the existing WWTPs:

- The BOD content in wastewater is low at 70mg/L as the ratio of households
connection to the system accupies about 15 to 20% and wastewater is dilluted (Carl

Bro, 2009).

- Activated sludge is deposited so that the ability of exposing with wastewater can be
very low. The treatment can remove 30% BOD and TSS. The smell and bubbles
generate significally at the sluice-gates due to the anaerobic fermentation of

accumulated emissions and smells.
43 ENVIRONMENTAL BASELINE STATUS
4.3.1 Baseline conditions in the city

4.3.1.1 Ambient air quality

According to the monitoring data recorded by the National Environmental Monitoring Program
from 1995 till present, in general, the quality of ambient air in the Da Nang city is quite good
except dust concentration and noise level are high in high traffic density and construction

activities occur.
4.3.1.2 Surface water quality

The surface water sources in Da Nang city are from rivers, lakes and sea.

Ouality of river water

The major rivers in Da Nang area include the Han, Vu Gia, Cu De, and Phu Loc Rivers. The
Phu Loc River is the receiving body for a large amount of untreated domestic wastewater and is
heavily polluted. The Han River is a downstream river which is used mainly for water transport
purposes. The study by Carl Bro (2009) showed that most of the river water samples are
polluted by organics mainly due to the discharge of domestic wastes and seafood processing
enterprises and intensive water transport. Whereas Vu Gia River and Cu De River, located in
the north of the city, are used for drinking purposes; most of the rivers are utilized mainly for
agriculture and aquaculture purposes. The river water quality is rather good in the upstream and
polluted in the downstream. The main reasons for this, also as reported by Da Nang DONRE
(2007), are the intensive water transport activities and the discharge of industrial wastewater
from Hoa Khanh and Lien Chieu Industrial Park.

The Vu Gia and Cu De Rivers also serve as important sources for the city’s water supply. The
quality of water in Vu Gia River is quite good, except for the downstream river from Cau Do
Bridge to the mouth of the Han River. Saline water intrusion occurs in this river in dry seasons.
In addition to saline intrusion, Coliform contamination has the potential for adversely affecting

the city’s water intake”.

Quality of lake water

There are 42 lakes scattered throughout Da Nang City. Except for Bau Tram Lake, with a
surface area accounting for 46% of the total surface area of all lakes, most of the existing lakes
are quite small. Nevertheless, most of the lakes play an important role in creating landscape,
recreation, and microclimate regulation for the city. According to Da Nang DoNRE (2007),
most of the lakes in the urban areas are polluted, with the organic content exceeding standard
limits by 1 — 3 times. Nutrients are also high the lake water. Ammonia concentrations were

3 Carl Bro, study on the wastewater strategy management for Da Nang city, 2009
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reported to exceed standard limits by 1 — 29 times in the 29/3 Lake (2001 — 2005), and by 12 —
18 times in Dam Rong 2 Lake. In addition, most of the existing lakes have also been found to
be polluted with high concentrations of oil and grease and Coliform. Water quality of existing
lakes in Da Nang, therefore, do not meet the Vietnamese fresh-water quality guidelines for

protection of aquatic life.

The main reason for this polluted situation is the discharge of untreated wastewater from
residential, commercial and industrial units. Uncontrolled disposal of solid wastes is another
reason for lake water pollution, because of low public awareness.

_Quality of sea water

Unlike organic pollution in the rivers, coastal water quality in Da Nang Bay is much better.
Although the suspended solids (SS) concentrations were determined to exceed the standard
limit by 1 — 3 times during the period 2003 — 2004 at Non Nuoc and Bac My An, the
concentrations were observed to decrease to acceptable levels after from 2005.

It was also reported that the coastal water at Non Nuoc Beach area was contaminated with
ammonia and micro-organisms during the period 1997-2001. However, the pollution situation
has been improved since then, with Coliform counts recently reducing to almost the standard
limits. The ongoing discharge of raw sewage from the combined drainage system into the sea,
during the rainy season, can be one of the main reasons casing pollution of the coastal East Sea

water.
4.3.1.3 Ground water quality

According to studies conducted by Da Nang DoNRE, city groundwater city was
microbiologically contaminated. During the period 1998 — 2000, Coliform in groundwater
exceeded the standard limits by 2 to 31,000 times. High Coliform contamination was recorded
at Thanh Khe and Hoa Chau, and was above standard limits by 636 times.

Also, a number of groundwater wells have report high levels of oil and organic contamination.
These wells are located residential areas of My Khe and the Nuoc Man Petroleum Warehouses,
and also in the proximity or Khanh Son Landfill and Hoa Khanh Industrial Park. The main
reason for the groundwater contamination was inappropriate arrangement and management of
wells, especially with respect to the required hygienic distances from toilets and other pollution
sources such as oil warehouses, landfills, industrial parks... The most serious groundwater
pollution is also reported in some areas at Lien Chieu, Cam Le and Ngu Hanh Son.

4.3.2 The environmental baseline in the project area

As the project is located in a large area and scattered in 5 districts of the city, selecting
sampling positions and parameters for analysis must be representative, concerning sensitive
works highly possible to be affected by the project during the construction and operation

phases.
4.3.2.1 Quality of air environment
Rational

With the purpose as baseline data for assessing the positive and negative impacts during
construction and operation phases of the project, the sampling positions are selected as follows:

- Component A: one sample in each LIA was taken for analysis

- Component B:
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Sub-component: B52 and B53: One sample in each constructed alignment was
sampled.

Sub-component B54, B55a, B55b: Hoa Xuan WWTP and Lien Chieu WWTP and
Son Tra existing WWTP: 02 samples in each WWTP were taken, of which one
sample was located at the middle of plant, and two remaining samples were at the
bordering of the plant with the residential areas and at the end of the main directions
of wind (South-West and North-East).

- Component C. 03 samples taken at the surrounding crossroads: (1) between
Southemn Road and Mai Dang Chon, (2) Southern Road with Tran Dai Nghia Road
and (3) at Km 0.000 of the Road.

Time of sampling: rush hours from 10.30 to 11.30AM in Da Nang city.

Result analysis:

According to the baseline data (shown in Appendix 4), in overall, the quality of air in the project
area is within the standard, except some locations in sub-component B52, B53 and Southern
Road are polluted by dust and noise (Chart 1). The specific level and positions that TSP surpasses
the standard is shown at Chart 2 and Chart 3.

Chart 1: Concentration of TSP in project area
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Chart 2: Concentration of TSP in B52, B53
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Chart 3: Concentration of TSP along Southern Road
0.4
0.3
mg/my,2
®mTSP
0.1 8l Standard
0
K1 K2 K3
Samples

Component B: The area of sub-components of B52, B53 is polluted by dust and noise.
Especially, at the positions of K4, K6, K10, K11, and K12, dust concentrations fluctuate from
350 to 480 (ug/m’), 1.2 — 1.6 times higher than the allowable limit of QCVN 05:2008. The
main reason for that is due to high density of traffic. Noise level ranges from 58.6 — 75.6 dBA
and 7/9 locations where the noise level is 1 — 1.08 times higher than the standard.

Component (- most of analysis samples are within the permission except dust concentration at
K3 is 360 (ug/m’), 1.3 times higher than the standard QCVN 05:2008 and noise level of 77,4
dBA, 1.11 times higher than the standard. This is caused by heavy traffic density.

4.3.2.2. Quality of surface water
Rational

Similar to the air environment, the baseline surface water quality in the project area is
established with representative samples at each component and sub—component of the project.

Component A: 05 outlets that are receiving wastewater and rainwater from LIAs are taken for
analysis with the aim at providing baseline for assess negative impact during construction
phase and positive impact once project completed the wastewater is collected and treated.
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Component B:

- Sub- components B52 and B53: there are no water sources nearby to receive runoff
water and wastewater during construction and operation phases;

- Sub-component B54, B55a.

o Hoa Xuan WWTP: discharge its treated wastewater into Tu Cau River. Three
samples at Tu Cau River were taken for analysis

o Lien Chieu WWTP: discharge its treated wastewater into Cu De River. Three
samples at around the discharge point were analysed.

Component C: Bridge construction process can pollute surface water at the bridge crossing the
Co Co river. Thus at the bridge location, samples are taken and analysis.

Result remarks
The results of sampling are set up and presented at Appendix 4.

Result Assessment

Chart 4. Concentration of surface water COD in project area
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Chart 4. Concentration of BOD at the discharge point of Hoa
Xuan and Lien chieu WWTP
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Notes: VD = Vinh Dien: HK = Hoa Khanh, CC = Co Co
Component A:

The COD concentration at the sluice-gates in the LIAs of Thuy Tu, An Hai Bac and Tho Quang
1s within the limits of QCVN 08:2008/BTNMT B2,
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Component B:

The water quality of Tu Cau River which receives the treated wastewater from Hoa Xuan
WWTP meets Standard QCVN 08:2008/BTNMT, B2.

The surface water quality of Cu De River branch at the sluice-gates of Lien Chieu WWTP is

located within the limits of QCVN 08: 2008/BTNMT, B2. However, the water source signs
organic contamination due to receiving wastewater from Hoa Khanh Industrial Zone.

Component C
The quality of Vinh Dien and Co Co rivers surface water where Hoa Phuoc and Co Co bridges
will be constructed meets QCVN 08: 2010/ BTNMT column B2,

4.3.2.3 Quality of ground water

The sampling location and analysis results are presneted in Appendix 4-3. Analysis results
show that:

Component A:

Groundwater of most LIAs is polluted by Coliform, Pb and NH4". All LIAs have concentration
of Coliform higher from 3 to 24 times than the standard of drinking water. Except Hoa Hai Bac
and An Hai Bac wards, concentration of NH;" and Pb in ground water has 2 — 7 times higher
than the standard. The reasons for that are possible because most wells that are about 5- 7
meters in depth and located about 1- 2 meters from toilets, so the penetration of wastewater
into wells is capable.

Recommendation: According to the analysis results, the quality of ground water is not suitable
for drinking and cooking. However, except Thuy Tu LIA, currently most of the people in 09
LIAs use well water for cooking and drinking purpose. It is recommended that Da Nang
responsible agencies should examine carefully the quality of groundwater in the LIAs to give
the people appropriate advice to protect the community health.

Component B:

The quality of ground water is within the permission, except the concentration of coliform is
higher than the standard of drinking water in accordance with QCVN 01:2009/BYT.

4.3.2.4 Quality of dredged material

Analysis results
Table 4-7 Quality of dredged material

. . Parameters
Code Sampling locations Pb [ As | Cr | Cu | Cd
(mg/kg)
D3 Hoa Xuan WWTP area | 6.62 0.02 1.46 13.55 <0.02
D4 Lien Chieu WWTP area | 6.70 0.02 2.35 12.55 0.02
QCVN | Agricultural land 70 12 - 50 2
03:2008 | Forestry land 100 12 - 70 2

Source: Infra -TI, 3/2011

Remark: The quality of dredged material in Hoa Xuan WWTP and Lien Chieu WWTP meets
standard of QCVN 03: 2008/BTNMT. It can be used for agricultural purposes.
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4.3.2.5 Ecology

Da Nang is a city rich terrain, plains interspersed by mountains, hills and the sea. Therefore, in
general, the ecology of Da Nang has rich biological diversity.

The mountainous terrain with many watersheds is very meaningful in the ecological
environment protection of the city. The coastal plain along East of Da Nang city has valuable
aquatic ecosystem not only for Da Nang city but also for Vietnam.

Green space

The project area is mainly located at residential areas within the city. Flora in Da Nang city is
quite diverse with more than 75 various types of tree planted in the city. There are mainly
shade trees like Hopea smellata, Draccontomelum duperreanum, Mimusops elengi,

Peltophorum ferrugineum...

Terrestrial fauna

DN - PIIP, phase 2B has 03 components which are implemented in Da Nang city, including
urban area, suburban area and agricultural area alternated by residential areas; therefore,
terrestrial fauna mainly include animals, poultries and domestic fowls. There are no wild

animals or rare species.

Agquatic biological sources

Regarding natural habitats, according to study results on the subject “Investigation and study of
coral and associated creatures from Hon Chao to south Hai Van pass and Son Tra peninsula”,
it is detected that there are underground coral beaches at Da Nang inshore and there is a narrow
distribution from tide area to the depth of < 12m. Coral reefs are in good conditions, mainly
focus in Hon Sup, Bai But, Bai Nom, Huc Lo, Vung Da areas in the south of Son Tra

peninsula.

Regarding regional fauna, according to study results, there are 221 plankton floras. The areas
where plankton fauna is mainly distributed include the middle area of the bay and in the
northwest of Son Tra peninsula. Regarding plankton fauna, there are 162 species, in which,
plankton fauna is distributed in the south of Son Tra higher than in other areas. Larva in Da
Nang coastal area is quite diverse, especially crustacean larva. Generally, in the west of bay
gate and in the south of Son Tra peninsula, larva components and density is higher than that in
remaining areas. The project will have not any effects on biological resources in preservation
area due to small construction scale.

According to the analysis by Infra — Thanglong in 3/2010, the aquatic flora and fauna in the
project area consists of the phytoplankton species belonging to Cyanophyta, Chrysophyta,
Chlorophyta, Euglenophyta and Dinophyta, and some ephemeral animals as Copepods,
Amphipoda and Larva and benthic animals as Polychaeta, Oligochaeta, Gastropoda, Bivalvia
and Insecta. These aquatic animals and plants are widely distributed in freshwater, brackish
and seawater, which have no economic and conservation values.
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CHAPTER 5. ENVIRONMENTAL IMPACT ASSESSMENT

51 OVERVIEW OF PROJECT IMPACTS

The Priority Infrastructure Investment Project of Da Nang (Danang - PIIP) - Phase 2B consists
of three building components - A, B, C, which spread over six districts of the city. When the
Project is deployed, the city has opportunity for the urban improvement, sanitation
improvement and traffic infrastructure development, on the one hand, and contribution for the
development and poverty reduction of the city, on the other hand. However, the Project builds
on a large scale and is ranked Group A — which is environmental sensitive and should be
carried out impact assessment to minimize negative impacts and promote positive impacts
brought by the Project. In this chapter, positive and negative effects of 03 components - A, B
and C corresponding with 03 stages of pre-construction, construction and operation of the

project will be reviewed.

Component A: upgrading 09 LIAs, which are scattered in wide range with similar upgrade
items like alleys, lighting, water supply and social infrastructure such as kindergartens, nursery
homes and community houses. The upgrade scale is small, which mobilizes local labor with
manual means. The environmental conditions in the LIAs are the same. Therefore the
environmental impact assessment is commonly carried out and can be applied separately to

each LIA.
Component B is classified for the environmental impact assessment as follows:

- Sub-component B52, B53: B52 expands the rainwater drainage route and B53 expands the
wastewater collection route. The construction works are in the same area and are assessed
collectively. The construction of Trung Nghia Lake embankments, which has several different
characteristics, will be considered separately including the waste management in the operation
and potential risks of the deep lake.

- Subcomponent B54, B55a: two new WWTPs, Lien Chieu and Xuan Hoa, will be built with
the same treatment technology and initial capacity, so they are evaluated in general and specific
aspects of each plant such as discharge, receiving sources and buffers, in particular.

Subcomponent B55b: pilot upgrading of Son Tra WWTP station with a very small scale,
which does not affect the current collection and treatment. Son Tra station has two anaerobic
tanks operating in parallel. The renovation option is to upgrade one tank into an aeration tank
and the other works normally. The objective of the comparative effectiveness will be made
before there is a decision to upgrade the existing station in the future. So its impact on the
environment is considered similar to what occur in Sub-Component B54, B55a, typical in
sludge dredging prior to upgrading.

Component C: includes the construction of the Southern Link Road and 02 bridges crossing
Hoa Phuoc River and Co Co River, which is divided into 02 sub-components, road and bridges

for the assessment.

Here is the detailed impact assessment.
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52. IMPACT ASSESSMENT
5.2.1 Component A

5.2.1.1 Pre-construction

Component A invests on upgrading roads/alleys, lighting, installing drainage and sewage system
and constructing public buildings. The selection of project area and technical design are
implemented with the community participation (Chapter 3), so the negative impacts on these
aspects are insignificant. The impacts in this phase are focused on land acquisition and
resettlement.

a. Clearance and resettlement

In Component A, 18 households lost the whole house and only one lost a part of their house.
According to RAP, 10.5 12,5m? residential land and 636 households are affected. Therefore, the
compensation, clearance directly impact the lives of people in the region, especially the white
houses cleared, they have changed residence and get used to new life in the resettlement.

This impact is considered negative at high levels but may reduce and affect only a short time.
The details are presented in Table 5-1.

Table 5-1 Summary of impact on clearance and relocation of the project

Affected residential land Affected houses
No of households Art;a No of households Arf;a
Code LIAs (m’) (m)
= = = > ) ~
= S g T 2 5
£ = & & | £ &
1 Binh Thuan 36 6 42 868.8 1 1 25.5
2 Hoa Cuong Bac 37 37 201.7 1 i 1.4
3 Hoa Hiep Bac 50 50 171.4 3 3 1,578.0
4 Hoa Tho Dong 12 1 13 93.0 8 8 1,414.4
5 An Hai Bac 202 8 210 |2,986.5 6 6 460.0
6 Tho Quang 279 3 282 | 6,189.6
7 An Hai Pong 2 2 1,5
8 Tam Thuan 0 0
9 Binh Hien 0 0
Total 618 18 636 |10,512.5 1 18 19 3,479.3

Source: RAP report on PIIP — DN phase 2B, 02/2011

Impact accessment. Although the affected residential land and households are small when
compared with the total residential land of 234,540m? and number of households of 6,691
households in 09 LIAs, the environmental changes in this area may put adapting pressure on
affected households to get acquaintance with the new living environment and finding new jobs.
However, the affected households will be compensated and supported to recover their life at
least equal or better than that before. After the project completes, it will bring significant
benefit for them. This impact is significantly negative but in short-term and could be easily
eliminated.
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b. Impacts on the air quality due to land clearance

Dust generated from the site clearance of the demolition and repair of houses (households who
are partly affected). So if there are no shielding measures when structures are demolished in
this stage, dust will cause local pollution in the area. However, because the project deploys in
five districts of Da Nang city with small clearance volumn compared to the total area of Da
Nang city, impacts are only moderate and can be reduced.

5.2.1.2 Construction phase
Sources
o Dust and air pollution, noise and vibration of construction equipment
¢ Domestic wastewater of workers’ activities
¢ Solid waste of dredging to install pipe-laying (sewer system and drainage system)
o Solid waste of workers’ activities
Affected subjects:
e Local people living around construction site
¢ People in traffic around construction site
e Worker of construction site

Scale of impact

For each 10 — 20m length of road step, time of construction activities is short (around 5 — 10
days). In a construction site, there are around 5 - 10 workers and some construction equipment
such as concrete cutters, compactor, some of 5 tons trucks, scraper bucker..., depending on the
road width, equipment capacity. The construction machine is selected to be suitable with small
alley, therefore, the impacts are insignificant,

a. Air pollution

Source:

The main sources of dust are from excavation and transportation activities. The calculation of
excavated and transported materials for 9 LIAs presented in Appendix 5-1.

Impact assessments:
e Dust from excavation:

Dust from excavation could be named as heavy particles which are easy to settle. The
affected area for each construction site around 10m to 20m. However, the construction
occurs in many narrow alleys where dust could accumulate and affect local people and
workers. The impact is assessed to be medium, short term and mitigable.

e Dust from transport:

See Appendix 5-1, the volume of material being transported is approximately 18,000
m3 for the entire 09 LIAs. Dust is mainly from construction materials (soil, sand and
small stones):

- Soil will stick to truck-wheels and crash out adjacent alleys and will be dispersed by
wind to cause dust pollution;

- The process of unloading materials from trucks to collection points causes dust;
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- Dust in exhaust fumes of vehicles;

- The dust is swept away by the traffic.

General assessment: The dust impact is countable in narrow construction project areas,
which will directly affect people health. However, dust can be easily mitigated by
simple measures as watering. Its impact is assessed small and short term and mitigable.

b. Noise and vibration

Upgrading LIAs activities are small scales and simple technique so that small machines and
equipment will be used for constructing roads as well as installing pipe-laying (sewage and
drainage systems) in around 10 days. Consequently, the impact is assessed to be small, short

term and mitigable.

c. Wastewater
- Waste water pumped from construction areas

- Waste water from the workers' daily activities

Rainwater and wastewater will be pumped from excavated holes for the construction of a water
drainage system and is also considered as a wastewater source. Usually, after a heavy rain,
storm water is trapped in pits, which will be pumped out to continue the construction. The
amount of water pumped out does not contain toxic pollutants (mainly are settled and
suspended solids (dirt, dust, sand ...) in the water). Therefore, its impacts are not considered
high when flowing into receiving sources (rivers, ditches or drains) but cause unsanitary in the
region, so we should take measures to control this wastewater.

Domestic wastewater is generated from living activities of construction workers on site. The
estimated number of workers present at site is 5-10 people, therefore, the domestic wastewater
is estimated 0.25 -0.5m’/day.

Because the site is completely within population area with small construction space and the
workload is not much, portable toilets are impossible to install. The contractors may hire toilets
of households in the region (as agreed by the employer and people).

This impact is considered negligible and overcomable.

d. Solid waste
Solid waste generated during the construction from the following sources:

- Solid waste from the leveling and digging for the construction of a drainage system is
one of the noteworthy solid wastes if there are no appropriate construction plans or
storage areas and prompt transportation. Such type of secondary contamination can
occur on the surrounding such as arising more dust in dry season or causing sludgedy
for the region in rainy season on the rest of the road in construction site.

- Solid waste from the construction is a type of waste generared by construction activities
such as scraps of iron and steel, cement packs, formworks for the construction of
manholes... They are considered solid waste and we should have good management

plan for this source of waste ...
- Domestic solid waste: with such a project scale, workers at a construction point are not

many (only about 10 people), so the amount of waste generated is not large. However,
if it is littered without collection in the construction area, the landscape and the

neighborhood will suffer greatly.
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The impact of solid waste is assessed small and mitigable.

e. Traffic disturbance

Any construction activities will cause traffic disturbance so that when the upgraded LIAs
project is implemented, most roads and alleys in LIAs (1.5 — 3m width) will be impacted. The
construction activities such as excavation, temporary store of debris and materials without in
good arrangement shall disturb the local traffic. The impact is assessed small and mitigable.

[ Oil spillage and hazardous waste

Definitely, the project construction will use equipment (breakers, excavators, sawers) or
supporting equipment like generators which use diezen fuel and will be maintained or repaired.
During the operation or repair, oil, fuel, grease cloth will be spillled ... If they are spilled into
surrounding streets and construction area or on water resource, they will impact on the water
quality, increase the risk of car crashes and may cause fire. The impact of solid waste is
assessed small and mitigable.

& Damage to underground utilities in construction areas

The construction of the drainage systems will dig road surface to make trenches. Most training
activities will take place in residential areas where there are a number of underground utilities
(electric cables, water pipes, telephones ...). Without survey, the construction will inadvertently
damage utilities, unsafety for workers and local people.

This impact is considered negative/moderate and can be overcome.

h. Problems in the construction stage

The operation of the Project may cause some significant problems such as:
- Burn up provisional fuel of construction equipment

- Traffic accidents caused by transportation means on the construction site or
unreasonablly isolated items of construction cause accidents for motorcyclers in rainy
season.

- Unsafe construction items cause accidents for active children in the construction site.

- Accidents caused by the use of unstandard electrical equipment and cables that
endanger lives of workers and residents in the area.

This impact is considered negative/moderate and can be minimized.

5.2.1.3. Operation phase

The impacts in operation phase are more positive than negative and all the negative impacts are
minor and mitigable.

a. Positive impacts
Reduced health risk

The drainage system is being completed and connected to the city system, so all wastewater
will be collected and treated before discharging into the receiveing water body. The status of
infrastructures system (such as upgraded road/ alleys, lighting, water supply...) is impoved.
That will impact directly or indirectly on the people awareness about hygienic sanitation in the
LIAs. The improvement can reduce water born and air born diseases. In addition, the people
will have tap supply-water for drinking and cooking in stead of using the groundwater that is
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being polluted by microorganisms. Thanks to the project investment, the community health will
be improved.

Improved water quality

Both surface and groundwater quality will be improved due to the completion of drainage
system.

Improving the quality of life

Besides the opportunity for infrastructure, houses refurbishment and accessibility to clean
water, people will have chance to find work to improve their income and participate in the

society.

Table 5-2 Social infrastructures

LIAs Constructions Positive impacts
Hai Chau - Increased participation of villagers in
District community meetings thanks to nice
Binh Hien Community house community houses
' ward : - Increased income for couples who have
Binh Thuan Cam Van Kindergarten small child due to kindergarten with a
ward Binh An Community house good operation
Tan Thanh community house | . ymproved capacity of villagers due to
Son Tra sharing experiences through meeting and
district learning at community houses
AnHaiBac | Tan Anmuseum park; An | _ j5r0ved environmental sanitation due
Tan, An Cu3 and An Cu 4 to actively community management
community houses .
- Improved physical and mental health for
Thanh Khe 11 NP
district villagers due to living in safe'
- environment and accelerated income
Tam Thuan Phong Lan 4 childcare -y
: opportunities.
ward Phong Lan 6 childcare . . .

Group 35 meoting hall - These contribute to social security and
social equity and reduce poverty. The
number of beneficiaries is about 4079 |
households. i

b. Negative impacts

Road/alley surface can be damaged
- The community is often lack of O&M regulations, so trucks having larger load than the
designed damage roads.

- The drilling and cutting for instalation of water supply systems and returning road bed
incorrectly can damage roads.

Impacts are rated moderate and can be minimized by the community rules.

Arising smell A
Wastewater is collected in common drains. Without regular dredging or enlarging flow, which
is blocked by waste, stagnant wastewater will flow over roads and cause unsanitary and foul-

smelling,
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The impacts are small and can be minimized by community self-governing and periodically
dredge.

The risk of traffic accidents in alleys

Usually, people disregard when taking part in the traffic in alleys. They do not wear helmets, so
the risk of accidents can happen. However, this is small impact which can be minimized.

Waste in public place

Supposed that the community house promotes effective and people gather for meetings
regularly. If there are no toilets and trashes, in addition to low sense of community that litter in
public places, generated waste will be the risk of environment pollution and threathen people's

lives in the region.

However, according to the survey, the waste collection in the LIAs is relatively good. That
experience will be applied at the centers of community activity. The impact is assessed to be
small and easily minimize.

5.2.2 Component B

5.2.2.1 Pre — construction phase

The main impact in pre — construction phase is occured by activities of clearance and
resettement, and techcical designing. Site selection has been already mentioned in chapter 3.

a. Clearance and resettlement
Table 5-3 Summary of affected land and Households

[District Sub - components Affected households Acquired land (mz)
—t =
! —5 et L & E <
S| E || 25§ ¢
& <5
Lien | _. .
Lien Chieu WWTP &3 174 257 35,147 | 64,853 | 100,000

Chieu

Drainage system from

Son | Nguyen Phan Vinh street to
Tra | Tho Quang street to the
east sea

64 26 90 3,543 1,335 4,878

Cam Hoa Xuan WWTP 177 94 271 56,624 | 163,790 | 220,414

Sewerage system from the
Ngu | Polytechnic University to

Hanh | Dong Tra Resettlement 45 7 65 8,860 34,565 | 43,425
Son | area — Nguyen Tri Phuong
linking to Co Co river

369 301 683 | 104,174 | 264,543 | 368,717
Source: RAP Report on PIIP — DN~ phase 2B, 02/2011
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Total affected land is 368 717 m?, of which 104 174m’ of residential land and 264.543m’ of
agricultural land. 683 households are impacted, of which 301 households have to be relocated.
The impact is considered significant and was evaluated in the resettlement safety report (RAP).

b. Technical design

For B52, BS3

Design technique for sub-components B52 and B53 is similar to sub-components of drainage
and wastewater collection which were assessed in phase 2A. The issues which design
consultant must take into account include:

- Choice of location for drainage system: Choice of the drainage pipelines in the design
stage is in accordance with the regulations of the Vietnamese standards as well as the
Standards of Construction Sector such as choice of the direction of the pipelines to be
minimized in relocated households and affect the public traffic during construction.

- Calculate hydraulics of the drainage and sewerage system in order to reduce the climate
change affect on the system.

- Design CSOs with good smell prevention structure.
According to MONRE, the design must take the effects of climate change into account
For Trung Nghia Lake Embankment
- The appropriate height to maximize the resovoir and hamonise with surrounding area

- Firm foundation and slope to prevent cracked embankment and landslide

For B54, B55a
- The appropriate height to avoid impacts flood to damage constructions
- The technical solution meets the buffer zone standard of 40m QCVN 07/2010/BXD.

5.2.2.2 Construction and Operation

The Construction and Operation of component B is divided into four separated sub-
components: (A) extentsion of dainage and sewage system, (B) Northern Trung Nghia Lake
Embankment and surrpunding landscape; (C) newly constructed Hoa Xuan WWTP and Lien
Chieu WWTP and (D) Pilot upgrading Son Tra WWTP,

A. SUB-COMPONENT B52 AND B53: EXTENSION OF DRAINAGE AND SEWAGE
SYSTEM

A. 1. CONSTRUCTION PHASE

The wastewater collection pipelines are designed to run parallel to the storm water drainage
system in the same area. During the construction phase, to avoid digging roads again, the two
sub-components are usually built at the same time. However, the construction of sub-
component BS2 - rainwater drainage system is the cause of more considerably environmental
impact due to the installation of deeper big box culverts.

Sources of impact

- Construction activities: include excavation, pipe-laying sewerage and drainage
system; sludge dredging at current open canal,

- Transport activities: include tranport activities of construction materials and
disposal activities of construction waste;
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The scale of impacts:

Depends on the duration of construction, in average, the scale of impact is about 0! year for
drainage and wastewater collection system.

a. Air pollution
¢ Dust from excavation of the road for drainage system

Table 5-4 Balance of excavation and back-filling quantity

Excavation Back-filling Balance Dust generation
(m3) (mS) (m3) = E*Excavation*1.2
(kg)
Sub-component B52 170 575.80 183 062.40 12 486.54 25176.99
Sub-component B53 68 465.53 113 241.85 44 776.32 10 105.51
Total 239 041.33 296 304.25 57 262.86 35 282.50

Total dust pollution loading is estimated as 96.7kg/day. Massive volume of dust generated will
cause negative impacts on daily lives of local residents and passengers. It is noted that the air at
Ton Duc Thang — Bac Son cross-road, Ton Duc Thang — Ngo Thi Nham cross-road and Hoa
Minh canal is polluted with dust as concentrations of 0,35mg/m3, 0,47mg/m3 and 0,46mg/m3
respectively because of density population and traffic activities in these roads. The remaining
pipelines are installed in area with low density of population If using appropriate measures
such as water spraying, successive construction, dust is only generated locally, within a short
time and therefore, has no significant impacts.

s Dust from material transporting

Concentrations of air pollutants such as SO;, NO,, CO, VOC and dust will increase
proportionally to the quantity of excavated materials and transporting distance, as well as
covering measures of trucks.

Concentrations of dust and other pollutants in the air environment increase locally along then
transporting roads, especially in the dry season. Main composition of the dust is sand with the
size larger than 10 microns. These heavy particles are easily settled and affect directly to
workers and local residents. However, it could not be dispersed very far.

The excavated materials need to be transported: Transport = 57,262.86m’

It is assumed that the truck of 15 tons is used for transporting with the round distance of 10km,
sand density of 1.4 ton/m®, and construction duration is | year. The sand is taken from Hoa Son

and Hoa Vang.

Number of trucks per day:

(57,262.86 m’ * 1.4 ton/m’)/ [15 tons/truck * 1 years * 365 days/yvear] = 15 (rounds/day)
The daily oil consumption:

(15 rounds/day) * 20 km * 1L/5km = 60 (L/day)*0.8 = 0.048 ton/day
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Table 5-5 Air pollution and dust loading in transporting materials

Parameters Emission factor Loading
(kg/day)
Generated dust in transporting Dust: {0.1-1 g/m3 0.016-0.16
Air pollution generated by transportation means | Dust: | 0.9 kg/ton DO 0.0432
such as dust, CO, SO, NO,, VOC SO, | 2.15 kg/ ton DO 0.1032
NO,: | 11.8 kg/ ton DO 0.5664
CO: | 6.0kg/ton DO 0.288
VOC: | 2.6 kg/ ton DO 0.1248

The existing concentrations of NOx, CO and SO, in the project area are within the permission.
In addition, the gases emitted during transportation, they can disperse and be diluted by the air.
However, the gases are highly toxic to people with a mall concentration. These can adversely
impact to those live along the road with heavy traffic. The impact is from small to medium and

must be mitigated.

b. Noise and vibration

Except the box culverts going through Tan Tra residential area to Co Co River, Ngu Hanh Son
district, which has low population density, the other pipelines run through high populated
residential areas. In addition, large box culverts are installed under road centerlines and
sidewalk at the depths of 2 - 6 meters. The digging for culvert installation and retained by steel
planks to prevent landslide will be done by mechanical technique that will cause noise and
vibration, affecting people's lives and works nearby.

c. Risk of land slide

Land in Da Nang city belongs to a coastal type formed from sand and mixture of sand and soil
that is easy to be slided. If culvert boxes installed as depth of more than 3.5m, buildings located
within 10m from the construction site will be affected by the excavation. This was warned by
the technical designer in phase 1 of PIIP — DN. Furthermore, in case of steel sheets used for
preventing it from landslide are not harmonised each other, which creates gaps between the
sheets. Storm water will runs through and make sand slide. Consequently, the road broken that
leads to adverse affect on nearby buildings, specially the drainage route on Le Tan Trung -
Phan Van Vinh to Tho Quang road - Son Tra District. Here are some pictures of installation of
box- culverts in Qui Nhon city where is similar soil like Da Nang, erosion caused serious
consequence. The impact is significant and must be mitigated
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Figure 5-1 and Figure 5-2 Land slide and cracked houses caused by construction culvert boxes
d. Domestic Wastewater
Impacts on water environment are mainly caused by domestic wastewater of workers. Major

pollutants in wastewater are suspended solids (SS), organic compounds (BOD/COD), nutrients
(Nitrogen, Phosphorus) and pathogens (Coliform, E. Coli).

The flowrate is calculated on the basis of norms and number of workers. Under the city standards,
the water supply rate for a person by 2015 is 125L/day*. Thus, the wastewater rate is about 80% of
supplied water (100L/person/day). It 1s estimated of 20 workers in one camp in average. Thus, the
flowrate of worker domestic wastewater is about 2 m’/day.

The impact is generally not sidnificant for small construction site, but they can affect the urban
landscape and be required reasonable mitigation measures.

e. Overflows

The overflows include:

- Storm water overflowing through construction site will sweep away soil, sand into
water-flow and cause obstruction and sedimentation for river/lake and pollute receiving
surface water source.

- Low-level groundwater and rainwater can be stagnant in the uncompleted foundations.
Normally contractors will now pump it out to continue processing the work. Pumping
out water will be unsanitary and increased suspended-solid pollution for receiving
SOurces.

This effect is accessed moderate and mitigable.
[ Solid waste

o  Construction waste

In the construction period, construction solid waste generated includes cement, bricks, sand,
stone, wood, scrap, and spilling materials. This kind of wastes is relatively small and inert, so it
could be re-used for the purpose of ground leveling.

? CalBro report, wastewater management strategy proposed for Da Nang city, 2009
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o Dredged sludge

In sub-component B52, the majority of box culverts are located under new roadways and
sidewalks. Thus, digging soil is considered clean and usable to fill up after the construction.
In addition, approximately 110m3 sludge is dredged because part of the culvert going
through a current drainage ditch (L = 367m x 1m wide) from Le Tan Trung to the East Sea.
This culvert is steep, so the sludge accumulation is not much and has no smell. The amount
of dredged sludge is around 0.3m. Due to small amount of this sludge, we can dump with
the sludge dredged in Hoa Minh cannal in Phase 2A. The area is near residential areas,
dredging sludge can cause smell and spread sludge in the environment that need to
minimize during the construction process.
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Figure 5-3 Dreged sludge at Le Tan Trung to Tho Quang open canel

e Hazardous waste

During construction, grease and oil residuals may be generated from maintaining and repairing
vehicle and machinery. According to technical documents, the average oil residual from
construction machinery is around 7 liters per change of oil and the period of changing is every
3 - 6 months. If the number of vehicles and construction machinery is estimated 30, the oil
surplus would be 35 to 70 liters/month. Such residual grease and oil are listed as hazardous
wastes (code: A3020, Basel: Y8). The waste can be droped on land and polluted clothes for
cleaning machines, which will cause adversely significant affect on enriroment if they are
wasted in the environment. The impact is accessed moderate and need to minimize.

Concrete used in the installation are also listed as hazardous waste. However, with small
quantities of it can be collected and buried at the location specified, as required by law.
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e  Municipal solid waste

Estimated solid waste is approximately 10 kg/day based on 0.5 kg/person/day and assuming
that the workers are allowed to have meals at the site. This waste quantity is insignificant and
will be collected and treated by the collection contractors. The impact is assessed moderate and
mitigable.

& Risks of Local flooding

In the construction phase of the drainage system, local flooding may occur due to lack of
measures to redirect the flow and to prevent the material washed into the drainage system,
especially in the heavy rains.

h. Traffic safety

Most of the sewer systems construct through the planned areas, major roads, residential area,
and traffic density is low, except the sewer pipe passes through Le Tan Trung street and the
other goes through Ngo Thi Nham street to Hoa Minh channel is populated dense and high
traffic density. The fencing used for dust prevention should be considered the distance of traffic
safety. In addition, some activities can affect traffic congestion and accidents on the road. Here
are some typical image, such as:

- Storing debris and materials on the main road and untidy sites.

- Lack of facilities, signage, traffic guidance lights;

- Operation of construction machines and equipments on the sites without followmg the
rules can cause traffic jam and risk of accidence for travelers.

Several similar projects in the country, risk of accidents for travelers is cited (Figure 5-4, 5-5)
as a typical example for contractors to find appropriate mitigation measures during
construction.

Figure 5-4 and 5-5 Risk of traffic accidents
s Other infrastructure services

The sub-component B52 and BS53 construction may cause damage to other infrastructure
services such as electric cables, telecom cables and supply water systems if the design does not
review underground facilities which pass through the area project and the contractor does not
have any mitigation measures. The impacts rarely occur, but if that happens, the impact will be
very serious. The impact is rated moderate and required mitigation measures.
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s Local business

Road excavation will negatively affect business activities of the households in the project area.
Level of negative impact to business operations depend on the following factors:

- Access to the household business: the establishment of temporary paths for local people
is necessary. However, some projects have ignored this request and make shops

isolated.

- Duration of the construction phase: the slower construction period, the greater
influence.

- Temporary storage of materials and excavated soil on the sidewalk;
- Poor recovery of road surface;

- Dispersed dust in the construction phase affects product quality, especially for the food
business;

L. Social disturbance

Small number of workers at each site, the local authorities of Da Nang city are people who
participate in managing the project, therefore the impact is negligible.

J. Working safety
- Lack of safety gears and equipment for workers;
- Workers’ incompliance with regulations on working safety;
- Electrical incidents, lightning, fire and explosion.

This impact could happen to any works. If the contractor fails to comply with legal regulations
on working safety, it is likely to cause unfortunate consequences in terms of workers’
psychology and health. The impact is significant and must be mitigated.

k. Landscapce
In the construction of drainage system, urban landscape could be affected by :
- Excavation activities cause dust which affect on visibility of passenger;
- Inappropriate leveling > fragmented road surface;
- Visual obstructions caused by construction barriers and equipments;
- Tree clearance;
- Lacking of management of excavated materials, spoiling and creating open dump sites;
- Careless recovery of road surfaces causes stagnancy on the street;

A.2. OPERATION PHASE

In general, the impacts during the operation phase of sub-components B52, B53 are mainly
positive such as the improvement in the urban landscape; reduction of bad smells due to the
construction drainage system and innovation of CSO; reduction of flooding hazard; improved
water quality and remarkable improvement in community health due to decrease in water-borne
diseases. Besides, there are several negative impact with small scale and easily mitigated.

a. Low household connection
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According to the study of Carl Bro, 2009, the percentage of household connection to the
sewage and drainage system is about 20%. This situation leads to the lack of BOD in influent at
the WWTP, meanwhile most of the wastewater from households discharge directly into the
environment. As a result, the environment continues to be deteriorated, while the system is
invested to be ready to collect and convey the wastewater from the families to the WWTP.
Thus, increasing the percentage of households’ connection to the system will play an important
role in accelerating the effectiveness of the investment.

b. Noise and smell generated from pumping stations, CSOs and outlets

Noise and smell generated from the pumping station, CSOs and outlets is insignificant due to
their improvement to overcome the existing PS and CSOs. The pumpers are immerged in water
and in covered boxes, so the noise generation from them is limited. CSO is innovated with one
way valve to prevent sand and sea and river water flowing back the system. This has overcome
the previous situation that sand blocks the system, preventing wastewater to run to the pumping
stations and storm water to discharge into the receiving water body, which produces smell at
outlets. A typical location of diversion chamber is illustrated at Figure 5-6.

Figure 5-6 A typical location of diversion chamber

¢ Health affect

Toxic gases such as H,S, CO, and sludge are generated inside the system, which can be
harmful to maintenance workers. However, one ventilation fan is installed in each pumping
station for ventilation before maintaining and dredging sludge. The impact is insignificant and
could be mitigated if workers are trained and provided with adequate protection.

B. SUB-COMPONENT B: TRUNG NGHIA LAKE
B.1. CONSTRUCTION PHASE

Trung Nghia North Lake is located in the middle of Trung Nghia residential area (Hoa Minh
ward, Lien Chieu district). As described in Chapter 2, the lake functions as water reservoir
which receives run-off from Trung Nghia area and discharging to Phu Loc River through the
culvert box (B14 package). There are not many trees around the lake, one side is adjacent to the
railway; the other sides are adjacent small roads. There is sparsely populated with temporary
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houses only. The lake is covered with weeds and dirts without any ecological as well as
economic value.

Figure 5-7 and 5-8 Current situation of Northern Trung Nghia Lake
Under the package B52, embankment and landscape recreation are executed for the lake.
According to CDM, the lake bank is constructed on the ground, so there is no demand for
sludge dredging. Excavated soil 1s considered as clean soil that can be reused for leveling. The
negative impacts could mainly be dust, gas pollutant emission and noise generated from
exavation and transportation activities, which will increase concentration in the area. However,
the lake traverses in a large area with scattered poppulation, the impact is insignificant and
could be mitigated by mitigation measures applied in other simple constructions such as
watering the matenals in site and the vehicles must follow the Transportion Laws when
operation for the project.

B.2. OPERATION PHASE

Positive imapact:

Based on the current characteristics and construction activities, renovation of Trung nghia lake
will bring many benefits to the community as environmental and lanscape improvement. After
the completed lake bank of 922.63m length, the lake will contain 162,366m’ run storm water,

which not only creates a landscape area of 36,902m’ located in the middle of city, but could
reduce flooding in the area.

Negative impacts:
The surface water and the landscape could be polluted with domestic solid and wastewater
because of bad habit of dwellers and poor management of municiple authority.

The deep water in the lake could be dangerous fro children playing in the place without
carefullly mamaged by their parents.

The impact is significant and must be mitigated.
C. SUB-COMPONENT BS54 AND B55a: WWTP
C1. CONSTRUCTION PHASE

Sources of impacts
Potential impacts during constructing WWTP are presented in Table 5-6.
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Table 5-6 Potential impacts in the construction phase

Key activities I Source of potential impacts
1. Excavation, leveling and construction
Leveling »  Noise, dust, air emission from transportation means
»  Potential accidents
»  Damage the local ecology
Excavation and back-filling »  Water pollution
» Noise, dust, air emission from transportation means
»  Potential accidents
> Damage the local ecology
Worker gathering »  Generation of domestic waste of worker
»  Increase in traffic density
»  Influence on local safety and social issues

2. Transport activities

Contamination of surface water
Solid waste generation

Material storage

Material transport Noise, dust, air emission from transportation means
Potential traffic accidents

Increase in traffic density

VVViVvYy

Scale of impacts:

Assumption: Duration of construction is about 2 years, of which about 01 months for
excavation surface layer, 12 months for leveling the WWTPs, and 11 months for constructing
infrastructure and installing equipment. Therefore, the number of workers at site depends on
specific conditions, fluctuating about 10 — 30 persons in one worker camp.

a. Air pollution

& Dust generation from excavation and leveling

Table 5-7 Balance of excavation and back-filling quantity

Construction Excav3ati0n Back—failling Transported soil ?“it generat:on
(m ) (m ) (ms) = E*Escavation*1.2
(kg)
Hoa Xuan 20.000m’ 334.400m’ 314.400m’ 98323.33
WWTP ’ ’ ’ .
L;i?“(f:*:};f " 10,000m* | 37,500m’ 27,500m’ 29691.33

Before leveling the ground, the 10cm- top layer should be taken out. The soil from rice field is
suitable for leveling the ground after removing waste, grass, tree residues and so on.
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Dust will increase significantly when leveling is implemented with high volume (314.400 m’)
in Hoa Xuan WWTP. It is assumed that 15ton truck is used for transport in 12 months; the
number of trip is about 65 turns per day for levelling Hoa Xuan WWTP and 8 turns for Lien
Chieu WWTP. The soil/ sand are usually dry. The process of downing soil/material from truck
onto ground will create dust. Because of large construction area, installing fences for
preventing dust is not economic. Therefore, the dust can be spread by wind and affect the
surrounding residential area. The impact is significant, short term and must be mitigated.

Similarly for Lien Chieu WWTP, there are about 8 trips per day. However dust dispersion from
downing soil and transport will be considerable in the dry season, low humidity.

o  Dust and air pollutants emissions from material transportation

Average a day has 65 trips of 15ton truck runs from borrow pit from Hoa Son Hoa Vang to
Hoa Xuan WWTP the plant. Therefore, concentration of dust and air pollutant emission such as
NO,, CO, SO, and C,H, will increase along the route, which will impact travelers and those
live near to the route. The impact is short-term but significant and must be mitigated.

b. Noise and vibration

The noise and vibration generated by construction and traffic activities is inevitable. However,
due to simple construction, and far from residential areas, the impact is short term and
negligible.

¢. Wastewater

¢ Domestic wastewater

As assumption above, the workers for each time at one WWTP is around 10-30 people. The
amount of domestic wastewater generated is approximately about 2-3 m’ per day. However,
because of contamination of the waste (described in section d of A of 5.3.2.2), wastewater need

to be collected.

e Overflow

Rainwater overflow will be entrained solid waste on the surface of construction area and will
discharge to the receiving resources, cause pollution and sedimentation of rivers and lakes nearby.
For the Hoa Xuan WWTP construction site, water overflow will affect water quality of Vinh Dien
River; for the Lien Chieu WWTP construction site will affect the Cu De River Basin. The impact
was assessed a insignificant, short-term and can be minimized .

d. Solid waste: assessed same as section fof A. I of 5.2.2.2.

e. Risks of Local flooding

The WWTPs locate in low-land areas. When the project is implemented, the ground surface
will level from 4.5m - 6m in Hoa Xuan WWTP and 5m Lien Chieu WWTP. If no drainage
ditches is installed around the plants, the ability of river flooding is high. The impact is
significant and short-term and could be minimized.

J. Traffic safety

Traffic safety problems in the construction of two WWTPs only related to the sand transport
and construction materials transport to the project area. According to the calculations on the
highest number of truck-trip is the leveling period (about 65 trips per day for 12 months),
traffic density from material borrow pits to construction areas will increase, especially when
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many project take place at the same time. The impact is short-term but significant and must be
mitigated.

g. Other infrastructure services

This effect is negligible and can be ignored because the plant is built on agricultural land where
the infrastructure development is poor.

h. Local business

The impact is more positive than negative because the construction does not block or disturb
business activities. The workers probably increase their demands on food which is
advantageous for dwellers along the transportation road and closely to the sites of exploiting

materials and leveling ground.
i. Social Disturbance: similar to assessment in A.1 of 5.2.2.2.
J. Working safety: similar to assment in A.1 0f 5.2.2.2.

k. Erosion of river bank

Constructing discharging pipelines to the outlets, the activities will cause erosion in Vinh Dien
riverside and Hoa Khanh canal, if no action is taken to empower the river bank. The impact is

insignificant.
C2. OPERATION PHASE

a. Air environment

The air environment is mainly polluted by smell from the collection, treatment and discharge of
waste.

Table 5-8 shows sources of smells.
Region Emission sources
Waste screeners Smell from wastewater, solid waste and waste containers, scum
collection equipment
Sand sedimentation tanks | Smell from sand containers, sand sedimentation devices
Oxidized ditch Smell from wastewater, H,S and other smells
Secondary sedimentation | Smell from sludge anaerobic fermentation, mainly H;S,
tank mercaptan

Chlorine Discomfortable Chlorine

Sludge treatment Fermentation sludge smell and gas emissions
equipment

Sluice-gates Smell of wastewater and exhaust fumes

Smell arises from most stages of the wastewater treatment process as shown in Table 5-8.
Moreover the buffer zones in two WWTPs of Lien Chieu and Hoa Xuan do not meet TCVN
7222: 2002/BTNMT, which provides regulation for buffer zones (without drying sludge);
WWTPs having capacity from 5000 — 30,000m’/day.night is 210m and from 30,000 —
50,000m’/ day.night is 210 - 350m. QCVN 07:2010/BXD (buffer of 40m wide) is reviewed for
the application, therefore, the spread of smell in the environment is possible and requires a
“strict and modern technology for collecting and treating smell. In accordance with QCVN 07:
2010/BXD, all locations possible to make smell should be sealed and have thoroughly smell
collection and treatment system before being discharged into the environment.

This impact is high and requires mitigation measures.
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b. Surface and ground water

Since most of construction items of the plant were constructed by reinforced concrete with
waterproofing layer, the ability of wastewater leakage without treatment into the soil affecting
groundwater is negligible. Therefore the project focuses on assessment of impacts of treated
wastewater to the quality of receiving surface water.

¢, Calculation of receiving capacity of surface water

Hoa Xuan WWTP

Wastewater after treatment is discharged into Vinh Dien river (Tu Cau river) at Coordinate N:
15°59°17.4”; E: 108°13°19.3”,

Selected parameters for calculation of receiving capacity of surface water at discharge point are
BODs, N-NOj3 and S8 due to the nature of domestic wastewater.

e [t is assumed that these pollutants do not react in the receiving water body.

e The flow and upstream loading are constant.

s The river section is negligibly influenced by tidal regime because slope of Tu Cau River
is high.

s It is completely mixed at the discharge point.

e The river serves for waterway transportation only (Carl Bro, 2009; CDM 2011).

In order to assess the receiving capacity of Tu Cau River where treated wastewater from Hoa
Xuan WWTP is discharged to, the calculation is based on Circular No. 02/2009/BTNMT dated

on 19/3/2009 by MONRE.

Maximum loading of Baseline loading of

Receiving capacity of
= pollutants + water body

water body

Selection of calculation scenario:

Foundation: The waste management strategy in Da Nang city to 2040, the design capacity of
WWTP of Lien Chieu and Hoa Xuan, and the parameters of wastewater, inputs and outputs, are

summarized in Table 5-9.

Table 5-9 Summary of sewage capacity, input and output parameters

Parameters Design capacity (m’/day-night)

2020 2030 2040
Hoa Xuan WWTP 20,000 80,000 320,000
Lien Chieu WWTP 20,000 40,000 120,000
Input wastewater parameters (mg/1)
BODS5 154 154 200
N- NO3 30 30 30
TSS 176 176 230
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Output wastewater parameters (mg/l) satisfy TCVN 7222: 2002

BODS 30 30 30
N- NO3 15 15 15
TSS 30 30 30

Selection of the scenario:

Assuming in the worst case, the treatment modules are broken and 100% untreated wastewater
is discharged directly into the outlets.

Scenario 1: 20,000m3/day-night

Scenario 2: 80,000m’/day-night

Scenario 3: 320,000m> /day-night

Basic information of receiving source

The discharge upstream and downstream of water sources serving the shipping

The data of the minimum flow of receiving resources is provided by CDM. At Khue Dong
bridge, the smallest water flow is 67.37m3/s (source Ref. CDM -DNPIIP/2011/L0O-0736 dated

07/06/2011) (attached in Appendix 5-2).

Basic information of receiving resources Average value at outlet (mg/1)
BOD; N-NO; TSS

Water flow in dry season Qt=67.37m3/s

Water quality of receiving source 5 0.08 20
Water sources used for transportation purposes QCVN 08: 25 30 100
2008, B2
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Value
Parameters Unit Calculation Scenario | Scenario | Scenario
1 2 3
Qs | Vinh Dien river flow in dry season m3/s 67.37 67.37 67.37
Qt | Wastewater discharge flow of Hoa Xuan WWTP in dry season | m3/s 0.23 0.92 3.70
Vinh Dien river water quality at discharge points in dry
1L season mg/l
Cs (BODS) 5 5 5
Cs (N-NO3) 0.08 0.08 0.08
Cs (SS) 20 20 20
Wastewater quality of Hoa Xuan WWTP at discharge point
2. when there are incidents mg/l
Ct (BODS5) 154 154 200
Ct (N-NO3) 30 30 30
Ct (88) 176 176 230
Wastewater receiving standard of Vinh Dien River (QCVN
3. 08:2008, B2) mg/l
Ctc (BODS) 25 25 25
Ctc (N-NO3) 15 15 15
Ctc (SS) 100 100 100
Lid=(Qs+Qn *Ctc *
4. Maximum pollution load acceptable for Vinh Dien River: kg/day | 86.4
Lid (BODS) 146,019 | 147,506 153,519
Ltd (N-NO3) 87,612 88,504 92,112
Ltd (SS) 584,077 | 590,026 | 614,077
5. Estimated amount of waste available in Vinh Dien River kg/day | Ln=Qs * Cs * 86.4
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Value
Parameters Unit Calculation Scenario | Scenario | Scenario
1 2 3

Ln (BODS) 29,104 29,104 29,104
Ln (N-NO3) 466 466 466
Ln (SS) , 116,415 | 116,415 | 116,415
Estimated amount of waste available at the output of Hoa

6. Xuan WWTP kg/day | Lt=0t * Ct * 86.4
Lt (BODS5) 3,080 12,241 64,000
Lt (N-NO3) 600 2,385 9,600
Lt (SS) 3,520 13,990 73,600
The ability to receive wastewater of Vinh Dien river at Ltn[2]= (Ltd—Ln—Lt) *

7. discharge point [1] kg/day | Fs
Ltn (BOD5) 45,534 | 42,465 | 24,166
Ltn (N-NO3) 34,619 34,261 32,818
Lt (8S) 185,657 | 183,848 169,625
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Review of results: Based on the load calculation by the method of conservation of mass, if
Ltn>0, the water source is capable of receiving wastewater at the worst case that 100%
wastewater is untreated and directly discharged into the environment. The results of
calculations show that the Ltn of BODS5, N-NO3 and SS is positive with high safety. Moreover,
the frequency that 8 modules are broken at the same time plant is very low because the Plant is
modern and taken into account the design of a flood elevation to prevent submerge and the
equippment of generators, which are ready to operate when the power grid is cut.

Conclusion: Currently, the treatment capacity of 20,000 m3/day-night of Xuan Hoa WWTP is
very safe for receiving sources. The Plant can be expanded to two modules by 2030 and 8
modules in full by 2040. However, the natural parameters such as drought and tides can
fluctuate over time, which can affect the forecast accuracy of the model in the future. So before
deciding to expand the Plant to 320,000 m3/day-night, it is necessary for us to measure very
carefully receiving source parameters and wastewater parameters to protect the receiving
surface water sources. In cases of natural fluctuations, the possibility of receiving sources is
less than the current forecast, the following solutions can be considered:

1. Maintain pumping stations in Hoa Cuong WWTP to pump water to Xuan Hoa WWTP
in normal condition. When there are problems, part of sewage can be temporarily
discharged into Cam Le River where Hoa Cuong WWTP is discharging to reduce
overload for Tu Cau River.

2. The pumping chambers for Hoa Xuan WWTP are manually operated systems. When
problems occur, the pump chambers can be temporarily closed in order that wastewater
can flow through Damp CSOs at the reception environment.

Lien Chieu WWTP

Selection of calculation scenario:

Based on the wastewater municipal strategic management and the feasibility report mentioned
in Table 5-13, the following scenarios are selected for calculations.

Scenario 1: 20,000 m’ /day-night
Scenario 2: 40,000 m*/day-night
Scenario 3: 80,000m’/day-night
Scenario 4: 120,000 m*/day-night

Assuming in the worst case, all modules are broken and 100% untreated sewage is discharged
directly into Cu De Rier.

Information on receiving sources:

The discharge point of Lien Chieu WWTP is on a branch of Cu De River at coordinate N:
16%5°19”.9; E: 108°7°4.7”, which is 80m wide and 2.5m deep. The upstream of the discharge
point of wastewater is affected by Hoa Khanh industrial zone. The usage aim of the river water
downstream is navigation. Suppose that the wastewater of Hoa Khanh Industrial Zone does not
change (Document No. .... of Danang Department of Natural Resource and Environment), the
quality of the reception source will not change.
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Estimate of water flow:

Cu De River, which is subject to north and south rivers from Truong Son mountain range has
quite large water velocity. The water velocity at the discharge point ranges from 0.1 to 1.2m/s,
according to the report of CDM in 2011 (Figure 5-9).

Measured Velocity at Thwong Nam O Bridge,
2 km Uptream of Nam O - Cu De River Mouth
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Figure 5-9. Water velocity at 2km upstream of Nam O — Cu De river mounth, CDM, 2011
It 1s assummed that the water velocity is equal at all points on the stream, the estimation of
minimum flow at the discharge point is 0.1 x 2.5 x80 = 20m’/s

Basic information of receiving resources Average value at outlet (mg/1)
BOD:s N-NO; TSS

Water flow in dry season, 20 m’/s

Water quality of curent receiving source 15 0.02 20
Water sources used for transportation purposes, QCVN 25 30 100
08: 2008, B2
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Value
Parameters Unit Calculation Scenario | Scenario | Scenario | Scenario
1 2 3 4

Qs | Cu De River flow in dry season m3/s 20 20 20 20
Wastewater discharge flow of Lien Chieu WWTP in

Qt | dry season m3/s 0.23 0.46 0.92 1.38
Cu De river water quality at discharge points in

1. dry season mg/l
Cs (BODS) 15 15 15 15
Cs (N-NO3) 0.2 0.2 0.2 0.2
Cs (SS) 30 30 30 30
Wastewater quality of Lien Chieu WWTP at

2. discharge point mg/l
Ct (BODS) 154 154 200 200
Ct (N-NO3) 30 30 30 30
Ct(SS) 176 176 230 230
Wastewater receiving standard of Cu De river

3. downstream (QCVN 08:2008, cjt B2) mg/l
Ctc (BODS) 25 25 25 25
Ctc (N-NO3) 15 15 15 15
Ctc (SS) 100 100 100 100
Maximum pollution load acceptable for Cu De Ltd = (Qs + Q1) * Ctc

4. river: kg/day | * 86.4
Ltd (BODS) 43,700 44,194 45,187 46,181
Lid (N-NO3) 26,220 26,516 27,112 27,708
Lid (8S) 174,800 | 176,774 | 180,749 | 184,723

5. Amount of waste available in Cu De river kg/day | Ln=Qs * Cs * 86.4
Ln (BOD5) 25,920 25,920 25,920 25,920
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Value
Parameters Unit Calculation Scenario | Scenario | Scenario | Scenario
1 2 3 4
Ln (N-NO3) 346 346 346 346
Ln (SS) 51,840 51,840 51,840 51,840
Amount of waste available at the output of WWTP
Cu De river kg/day | L= Qt * Ct * 86.4
Lt (BOD5) 3,080 6,121 15,898 23,846
Lt (N-NO3) 600 1,192 2,385 3,577
Lt (8S) 3,520 6,995 18,282 27,423
Ltn[2]= (Ltd - Ln —
The wastewater receiving ability of Cu De river [1] | kg/day | Lt) * Fs
Ltn (BODS) 5,880 4,861 1,348 -1,434
Lin (N-NO3) 10,110 9,991 9,753 9,514
Ltn (SS) 47,776 47,176 44,251 42,184
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Result: Similarly, the Ltn of scenario 1, 2, 3> 0 and scenario 4, Lnt <0, demonstrate that the
water only accept the safety capability of 80.000 m’/day-night in case of 100% untreated
wastewater is directly discharged into the environment. In case of operating at full capacity of
120,000m*/day-night, the receiving source will be likely unable to accept if there is a problem
that 100% wastewater is discharged directly into river.

Conclusion: In the first phase, when the capacity reaches 20,000m’/day-night, the water
source is capable of receiving 100% untreated wastewater. The Plant can be expanded to a
safe capacity of 2 modules by 2040. But the source is not capable enough to receive the direct
untreated discharge of 120,000 m’/day-night of the Plant into the environment. The main
reason is because the selected location for the current wastewater discharge is affected by the
upstream of Hoa Khanh industrial zone. It is proposed that in the future, Lien Chieu WWTP
can expand to a capacity of 120,000m’/day-night if the location moves toward the main
branch of Cu De River downstream to reduce the water resonance of Hoa Khanh waste.

Surely, 30 years later, there are changes in the receiving water due to the climate change
impact. Therefore, to safe the receiving water, the City necessarily measures and assesses the
receiving capability of the water source to take appropriate solutions.

¢ Solid waste

Solid waste from treatment process includes

- Waste from crude and refined screen ditches

- Sediment sand

- Sediment sludge

- Biological sludge
Based on Metcaft and Eddy, 2000, the quantity of sludge generation is calculated and
presented in Table 5-10

Table 5-10 Generation of solid waste in Hoa Xuan and Lien Chieu WWTPs

Location Emission factor’ Hoa Xuan WWTP Lien Chieu WWTP
Q= 20,000m3/day Q= 20,000m3/day
Grit chamber 0.005 m3/ 1,000 m3 0.1 m3/day 0.1 m3/day
Screening 0.05m3/1,000 m3 1 m3/day 1 m3/day
Raw sludge Inflow SS: 176 mg/l
Efficiency: 50% 1760 kg/day 1760kg/day

?:@dmﬁlé Al and 17 g/m3 340 kg/day 340 kg/day
Sludge yield’ kg MLSS/kg BOD

removed =0.92

+ Influent BODS5:

154mg/L 2.480kg 2480kg

+ Effluent BODS: 30

mg/L
Assumed the 868kg
sludge dewatered 868kg
to 35% moisture

5 Metcaft and Eddy, 2000
® EIA report of CEPT, 2008

CDhM, 2011
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Quality of sludge: The sludge or bio-solids generates from both the primary and secondary
processes. The sludge from the primary clarifier contains 3 to 8% solids and secondary sludge
contains 0.5 — 2% solids (Charles.P. Gerba, et al, 1996).

The amount of crude sludge, sand and large-sized waste are transported to Khanh Son landfill.
Particularly, biological sludge having good quality can be used to produce organic fertilizer.
Based on the analysis in Chapter 3, the sludge should be treated, molded and buried at Khanh

Son landfill in the absence of an organic fertilizer plant to receive.

*  Domestic solid waste

Domestic waste generated from construction workers can be calculated based on the
minimum numbers of worker working in plant (14-21 people are estimated). The estimated
quantity of generated waste is about 7 — 10.5kg/day based on 0.5 kg/person/day and it is
assumed that workers are allowed to have means at site. This quantity of waste is insignificant
and will be collected and treated by the contractor under the contract agreement.

o  Hazardous waste

Hazardous wastes in the plant include chlorine disinfection in the location where receiving
chemical into and chemical store. Lubricants and lubricating for pump and repaired
equipment area. We need to be collected for re-use or disposed as Vietnamese regulation.

d. Runoff water

Rainwater overflow can carry wastewater leakage, sewage sludge leakage, or chemical
leakage to watershed and affect the quality of the receiving source. However, according to the
plant design, all wastewater and sludge will be collected to be treated. Because chemicals will
be designed to recover and treated separately, leaking chemical risk maybe happen in accident
cases (very rarely), the impact is small if the pollution source is managed carefully.

e. Health effects

e Hydrogen Sulfide (H>5)

H,S is classed as a chemical asphyxiant, similar to carbon monoxide and cyanide gases. It
inhibits cellular respiration and uptake of oxygen, causing biochemical suffocation. Typical
exposure symptoms include:

0-10ppm e Irritation of the eyes, nose and throat
e Headache
10 - 50 ppm Dizziness

Nausea and vomiting
Coughing and breathing difficulty

s Severe respiratory tract irritation
Eye irritation/acute conjunctivitis
Shock
Convulsions
Coma
Death in severe cases

50 - 200 ppm

Source: hitp://'www.safetydirectorv.com/hazardous substances/hydrogen sulfide/fact sheet.htm

However, as designed, the content of H,S reduces 99% after deodorizing smells in a closed
collection system. Workers work in the spacious airy environment with trees around the
factory, so the impact is negligible.
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e Chlorine gas
Chlorine gas is harmful to eyes, skins and respiratory system, if workers contact it without
careful protection.
Chlorine is toxic but it is designed to disinfect wastewater thank to the automatic exposure
system, the direct contact of workers is very low. Stocks are closed and well ventilated, so the
impact is considered minor and reducible.

s Pathogens
According to document “Biological hazards at wastewater treatment facilities” (WEF, 1991),
workers who work in the wastewater treatment plant will suffer from several risks in term of
health when contact with pathogenic micro-organism in wastewater and sludge.

Table 5-11 Risk assessment in contacting with microorganism in wastewater or sludge

Risk Impacts
Hepatitis A infection High threat when contacting with inflow wastewater or raw sludge
Other infection High threat

Leptospirosis High threat to workers collecting sludge, and solid waste...
Parasitic infection High threat to workers collecting sludge, and solid waste...
Intestinal diseases High threat to new workers

Contact with compost | Effects on the contacted skin

Aerosol and mist from wastewater treatment works can be the source to disperse virus and
bacteria. The worker can catch bacterium contamination through respiration or skin contact.
However, all the working equipments are covered to meet QCVN 07: 2010/ BXD. Therefore

the impact can be significantly reduced.

Conclusion: The effect is minimized if workers are trained and the plant operates
professionally and seriously. Moderate and long-term impacts must be minimized.

D. UPGRADING SON TRA PUMPING STATION SUBCOMPONENT

DI PRE-CONSTRUCTION PHASE

The Project extends in 2 hectares; the plant buffer does not meet TCVN 7222: 2002/BTNMT.
The option for this buffer in accordance with QCVN 07:2010/BXD will be considered.
Therefore, the design will take into account the posibility of smell collection, smell treatment
before being discharged into the environment.

D2 CONSTRUCTION PHASE

a. Dust

The scope of improvement is very little except irrigation canals and reservoirs. Dust generated
during the construction is negligible.

b. Siudge dredging

Before the construction, one lake is dried for sludge dredging. Sludge is dredged in usual way
that the Plant is being periodically used and discharged at Khanh Son landfill. The impact of
sludge dredging is rated moderate and should be minimized.

¢ Quality of surface water of sluice-gate

The flow, 9688m3/day-night is retained in the processing lake 03 days. Currently, because of
upgrading one lake, the retention time will be shortened by 1.5 days. Theoretically, the water
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quality will be less because of shortening processing time. However, the lake is static
anaerobic, so the exposure of wastewater to MLSS is very low. As the result, waste removal is
very little. According to the analysis of Carl-Bro, 2009, the effectiveness of BODS
elimination is 30% of the existing WWTP. Thus the level of influence on surface water
sources is negligible compared to the past when the renovation time is estimated 30 days.

D3 OPERATION PHASE

a. Smell: lower than the old treatment system because half of the treatment system is
acrobic.

b. Solid waste: sludge formation is less than the old treatment system

c. The quality of the receiving surface water sources are less affected than the previous
because the output wastewater quality is better

5,2.3. Component C
5.2.3.1 Pre — construction phase
a. Land acquisition and resettlement

Although the project has considered public consultation and minimized impact on local life in
the project area, the construction road will unavoidably affect a large amount of agricultural
land and households the project area. Details are described in the table below.

Table 5-12 Summary affected households and land

Affected households 2
(household) Affected land (m")
No | Districts Wards o > _ -§ g _
g 5 | 2| 5z |3 z| ¢
o <
| | Hoa Vang g;’fdph““ 39 | s | 44 315 23.940 | 24255
2 | NguHanh | Hoa Quy ward | 227 44 271 7,952 182.467 | 190.419
3 Son Hoa Hai ward 21 31 52 24,196 14.441 38.637
Total 287 80 367 32.463 220.848 | 253.311

Source: RAP Report PIIP — DN 2B, 02/2011

Thus constructing the road leads to 253,311 m? land recovered, of which 32,463m’ of
residential land and 220,808m? of agricultural land and 367 households affected, of which 80

households have to be relocated.

This impact is significantly negative because it affects greatly on 367 households. In addition,
with large land area is taken, this component will cause significant loss in local agricultural
production. However, these areas are low-lying and often being flooded, the changing of land-
use purpose is suitable. In the future, the land-use change could benefit local residents.

b. Technical design

e [Flooding
The terrain along the road passing Vinh Dien River and Co Co River is flat. The elevation
between the river and the surrounding terrain is not high. Therefore, water often overflows the
river into the field causing a widespread flooding. Bau Cung, Bien Ky and Bau Duong is the
vestige of the old river which flows from Vinh Dien River and Han River to the Sea and had
been filled. Currently, Khai Tay 2, Hoa Quy commune is the heavily flooded area. Villagers
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say when the water rises about 1 m, the water overflows the trail of the old river into the fields
where the southern link road acrosses. So when designing the culvert placement, we should
analyze the flood flow to avoid erosion of road embankment and minimize the risks of flood

(Opinion of Mr. Nguyen Ba Linh, Khai Tay 2 village).

o  Waterway

Co Co river is not continent for waterway because it is dammed one side, however Cai river
belongs to level IV for waterway with dimensions as B x H= 25 x 3,5m.

5.2.3.2 Construction phase

Component C includes two sub-components: the construction of Southern Link Road (A) and
the construction 02 bridges, Hoa Phuoc bridge acrosses Cai Rier and Co Co bridge acrosses
Co Co river(B).

A.SOUTHERN LINK ROAD

Constructing the road is related to the transportation of a significant volume of materials from
borrow pits to the construction sites. Aanalyzing to find a convenient way for transporting
materials to avoid damage road and traffic jam is very important.

a. Selection of material transportation routes

s Positions of potential pits for the construction

The borrow pits used for constructing phase 2B are the same as those used for phase 2A. They
are located in Hoa Son commune and Hoa Nhon commune, Hoa Vang district, Da Nang city.
The soil is mainly composed of gravel and sandy clay. The site is estimated to have a reserve
of >1,000,000m’. The pit is 18km away from Nguyen Tri Phuong bridge and 28.5km from the
road end point in Hoa Quy. The transporting road is accessible. Presently the borrow pit is in
use for the construction work in the area.

Table 5-13 Borrow pits

No. Description Deposit (m”)| Exploration time Distance
(year) (km)
I Construction stone pit
1 Hoa Phat pit 2,700,000 2015 6.9
2 Phuoc Tuong pit 4,465,000 2015 6.8
3 Hoa Nhon pit area 3,000,000 after 2020 7.0
11 Soeil bank
1 Hoa Nhon commune 24,000,000 by 2020 11.1
2 Hoa Son commune 16,720,000 by 2020 15.0
III | Sand steckpile area
1 Tuyen Son Bridge 8,000 3.5
2 Metro adjacent area 6,000 0.7
3 Cam Le Bridge 3,000 2.5
4 Qua Giang Bridge 3,000 6.1
5 Tuy Loan Bridge 10,000 9.1
6 Nguyen Van Troi Bridge 5,000 5.3

Source: Survey result report on material pits (April 2010)
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Rock and coarse aggregates

Phuoc Tuong quarry lies in Hoa Vang district, west of the road alignment, 8.5km away
from Nguyen Tri Phuong Bridge and 19km from the road end point in Hoa Quy. The
rock at this site is granite blue-grey with black spots. The site is estimated to have a
reserve of >1,000,000m’. Presently the borrow pit is in use for the construction work
in the area.

Hoa Nhon quarry lies in Hoa Vang District, west of the road alignment, | km away
from National highway 14B at Km22+00. The quarry is 10km away from Nguyen Tri
Phuong Bridge and 20.5km from the road end point in Hoa Quy. The rock at this site
is granite blue-grey with white spots. The site is estimated to have a reserve of
>1,000,000m’. Presently the borrow pit is in use for the construction work in the area.

Sand — fine aggregates

Tuy Loan sand pit is located at Giang bridge (Km24-+00 National highway 14B) in
Hoa Vang district, Da Nang city. The capacity is above 200m?/day. It is 9.0km far
away from Nguyen Tri Phuong bridge and 19.5km away from the road end point in
Hoa Quy.

Do Bridge sand pit is located in Hoa Vang District, along National highway 1A at
Km933+574. The sand pit is 5.5km away from Nguyen Tri Phuong Bridge and 16km
from the road end point in Hoa Quy. The site has a capacity to yield >200m3/day.
Presently the borrow pit is in use for the construction work in the area.

The material pits and the transporting routes are presented in the Figure 5-10.
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Figure 510 Reserved material pits and transportation routes
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o Transport route

The material pits are at Hoa Vang district where access routes to the site are very convenient.
They use the National Road 1A, National Road 14B and access to the construction site from
the south of the city. This helps to avoid cutting through the city.

National Highway 1A to the project station has two main approaches:

1. The main transport direction passing Highway 1A, Highway 14 through Tuyen Son
Bridge to Tran Dai Nghia, Mai Dang Chon and ending at a new construction road

(near Co Co River).
2. Onother direction from CMTS road, Highway 1A and goes ahead to the starting point

of the road at km 0 + 000.

Furthermore, the contractors can use the waterways to transport the materials.

Table 5-14 The material transportation

From Cach Mang From Tran Dai Nghia Waterways
Thang 8
Materials Stone, soil and sand Stone, soil and sand Sand only
transported
Advantages Shorter distance Do not go through the city Do not affect the
Convenient access center road
(big roads/streets) transportation
Do not go through the
city center

Enough space for
storing materials and
establishment of
workers camps
Disadvantages | Cannot transport the | Longer distance (about 10 km | Affectto

materials to the other | more than the route going waterways
end of road (Hoa Quy | through CMTT) transportation
ward) Limited assess (small access

routes ~ Mai Dang Chon, Luu

Quang Vu) and about

200households living unevenly
along the road

Go through a populated area
Pass by a cemetery
Accumulation impacts from
the construction of adjacent
areas such as Ba Tung
residential area

Currently Mai Dang Chon road
is being heavily damaged due
to the transportation of other
projects.

Conclusion: Based on the comparation of the advantages and disadvantages of the
approaches between Tran Dai Nghia and Cach Mang Thang 8; Tran Dai Nghia - Mai Dang
Chon. The approach from Cach Mang Thang 8 is more favorable in terms of distance but hard

99




EIA report of Da Nang Priority Infrastructure Investment Project — Phase 2B

to reach the end of the project. The direction from HW1A through Tran Dai Nghia - Mai
Dang Chon will be used for transport of materials to the end of the project where we should
pay attention to the traffic safety along residential area and road damage caused by the
resonant effects with other projects which are under construction.

" Figure 5-11 and 5-12 Mai Dang Chon road (November, 2010)

Imgact assement from construction

The environmental impacts during the construction of the southern Link road, Hoa Phuoc and
Co Co Bridges are divided into main groups as follows:

- The overall impact caused by construction activities
- The impact on River flow and waterways by Bridge abutment construction

Source of impacts

- Building the Southern Link Road

- Building of Bridge abutments and piles

- Transporting raw materials for Bridge and Road construction
In which, sources of impact of the component include:

- Dust

- Air pollution

- Noise and vibration

- Wastewater

- Local Flooding

- Flow diversion

- Solid Waste

- Working safety
Affected objects

- Air environment

- Surface water: Vinh Dien and Co Co River

- People living in Hoa Qui, Ngu Hanh Son, Hoa Phuoc, Hoa Vang

- Construction Workers

- Land

Scale of impacts
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It is assumed that time for the construction of the southern road, Hoa Phuoc and Co Co
bridges is about 01 year. The number of workers mobilized is based on the nature of work,
estimated about 50 -100 persons camping at the construction site.

b. Air polution
Table 5-15 Quantity of excavated and transported soil on the site of Southern Link Road
No. Item Unit Quantity Remarks
Excavation| Filled back
1| Excavated soil m |91.955,60 Clean soil, in-situ use
Quantity of soil needed for
backfilling:
2 | Backfillingsoil | m’ 575.827,70
575.827,7- 91.955,6 = 483.872,1
m’
contaminated soil is required to
3 | Top soil excavation | m® [111.604,76 transported out of the area:
111.604,76 m’
4 |Sand embankment to, s 20.282,14 Sand: 20.282, 14m’
strengthen weak soil

Source: Basic design of Southern road, 2008
Excavation = 91,955.6 + 111,640.76 = 203,596m3

Viaasport = 483872 + 111 605 = 595,477m’

Before leveling the road, about 10cm of organic surface soil is dredged and removed out of
the site. Southern road crosses the paddy field, so the organic sludge dredged will be rich in
nutrients and “clean”. It is good for tree planting. Therefore, it will be used for returning the
baseline conditions for exploited material pits in Hoa Vang district. However, the excavation

can generate dust,

Dust generation/day = Vexcavation* E(0.123kg/m3)* 1.2 = 103,596 * 0.123*1,2/365days =
41,9kg/day. The quantity of dust genetation is quite big. In additon, currently, Mai Dang
Chon, Tran Dai Nghia roads are plluted by dust generation from other project. The dust
concentrations is from 250 - 360 ug/m3 compared to 300 pg/m3 in accordance with QCVN
05:2010. However, the material transport routes can be used CMT8 road and Nguyen Tri
Phuong road in case the road is completed or through the National High-way 1A at Km0+000
to the beggining point of construction site (The Southern Link Road). The impact is
significant but could be mitigated.

o  Dust and air pollutant emissions

Vicansport = S9S,477m3 ; the truck of 15 tons is used for transporting with the 2-round distance
of 20km. The sand is taken from Hoa Son and Hoa Vang.

Number of trucks is 130 (rounds/day) and DO consumption is 0.42 (Ton/day)
Air pollutant loading (kg/day)

TSP | SO, NO, CO vOC

02-20 0.90 4.95 2.52 1.09
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The existing concentrations of NOy, SO; and CO in project area are within the permission. It
is considered that the road intersects with Mai Dang Chon at km Km2 + 621.38, Tran Dai
Nghia at km Km4+958.23 Da Nang Tourism College being built and Truong Sa road at the
end, so the density of transportation there will probably be high. The impact is medium and

must be mitigated.

¢. Concrete and asphalt mixing

The project requires a large amount of concrete and asphalt. In the epidemiological survey of
workers involved in production of tar they discovered that the incidence of lung cancer is
higher than the increase of cancer or other toxic effects in studies of workers involved in the
production and use of asphalt. These regular symptoms when contacting in a long time are
dyspnea and aesthetic. Therefore, the location of the plant must be at least 500m far away
from the residential areas and workers must be provided with protecting equipments to reduce

the impact.

d. Noise and vibration

Noise and vibration increases in the project area due to constructing and transporting machine
operations. However the impact is insignificant because most of the project area is located far
from residential area. It is noted when constructing closely to 15, 17 and 18 residential
groups, Khai Tay village, Hoa Qui ward, Ngu Hanh Son.

e. Wastewater

Assumed that water consumption is 125L/ person, the quantity of wastewater is 125*80% =
100L/day/person * 50-100 pers = 5 — 10m’/day. The pollution caused be domestic wastewater

is considerable, if it is not collected and properly treated.

According to statistical calculations for the developing countries of the WHO, the coefficients
of pollution are presented in Table 5-16.

Table 5-16 Pollution emission factors of domestic wastewater

NO. | Pollutants Emission factor (g/person/day)
1 BOD;s 45— 54
2 CoD 72 - 102
3 Suspended solids (SS) 70 — 145
4 Oil and grease 10 -30
5 Total Nitrogen (N) 612
6 Ammonium (N-NHy) 24-48
7 Total Phosphorus (P) 0.8-4.0

Source: WHO, 1993.

However, the impact could be mitigated by apply septic tanks at site. Concentration of
pollutants in domestic wastewater could be reduced significantly after treatment in septic

tanks is presented in table 5-17

Table 5-17 Concentration of pollutants in domestic wastewater

NO. | Pollutants Concentration (mg/l)
Without After septic TCVN 6772-2000
treatment tank
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NO. | Pollutants Concentration (mg/l)
Without After septic TCVN 6772-2000
treatment tank

1 |pH - - 5-9
2 | BOD;s 469 - 563 281 —338 40
3 | COD 750 ~ 1,063 450 — 638 -

4 | Suspended solids (SS) 729 - 1,510 438 - 906 60
5 | Oil and grease 104.2 - 312.5 62.5 - 187.5 20
6 | Total Nitrogen (N) 62.5-125.0 37.5-75.0 -

7 | Ammonium (N-NH,) 25.0-50.0 15.0 - 30.0 -

8 | Total Phosphorus (P) 8.3-41.7 5.0-25.0 10
9 | Total coliform (MPN/100ml) 10°-10° 10° 1.000

Note: TCVN 6772 — 2000 (Level 1I])

Jf- Run off water

Polluted rainwater overflows the construction site due to excavation and installation of
pipelines. Overflow rainwater contains high concentration of SS. Onsite material storage also
causes pollution that affects on the water environment.

Overflow water from spray vehicles and water in the pits contains suspended solids, oil. The
volume of water is subject to the number of vehicles access to the site. The water volume is
discharged from spray vehicles are about 50-100 litters/truck of 10 tons.

g. Solid waste

e Domestic solid waste

It is estimated about 25-50 kg/day with references to the emission factor of 0.5kg/person/day
and 50 — 100 workers/site. If the waste is located in unsafe places, it shall cause unhygienic
condition at sites and adverse impact on the community health, ambient air and water
environment. The impact is assessed to be small and mitigable.

o  (Construction solid waste

In the construction period, construction solid waste generated includes cement, bricks, sand,
stone, wood, scrap, and spilling materials. This kind of wastes is relatively small and inert, so
it could be re-used for the purpose of ground leveling. The impact is assessed to be small and

controlable

e Hazardous solid waste

Generally, there are many transportation and construction equipment at construction sites.
Therefore, lubricating the pulley crane could fall into the water and land. Otherwise, repairs as
well as maintenance of machinery at construction sites, oil, grease cloth can become toxic
agents to the natural environment and human health. Impacts are rated significantly if the
contractor is not fully awareness about its effects or not well organized for the collection and

proper treatment.

h. Traffic disturbance and safety

As calculated above, 130 turns of 15 ton- truck are mobilized in 12 months for leveling the
road, the negative impacts on traffic issues and roads are unavoidable. As analysed at item
“transport route”, transportation through CMT8 road must be better than through Mai Dang
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Chon. However 130 rounds travelling per day on only one road is impossible because it can
damage the road and cause traffic jam. It is suggested that other ways should be used such as
from NW No 1 direct to the Road at km 0.000 or use completed Nguyen Tri Phuong to access
the end side of Road. The impact is significant but could be mitigated.

i. Social disturbance

The number of workers mobilized for construction bridges and road is considerably over 100
people and camped in the locality. If the contractor does not cooperate to the local authorities
to manage workers who working overtime, possible disagreements between local people and
workers can occur. However, because the construction site is located far from residential areas
so the impact can be minimized so the impact is insignificant.

J. Working safety

Lack of safety gears and equipment for workers; Workers” incompliance with regulations on
working safety; Electrical incidents, lightning, fire and explosion. This impact could happen to
any works. If the contractor fails to comply with legal regulations on working safety, it is
likely to cause unfortunate consequences in terms of psychology and health of workers.

k. Local business

The impact 1s more positive than negative because the construction does not block or disturb
business activities but drivers and workers concentrate on the site and along the road of
transportation. This probably increase their demands on food water, essentials, which leads to
be more dynamic in business activities of dwellers trading along the transportation road and
closely to the sites of exploring materials and leveling ground.

B. CONSTRUCTION OF BRIDGE

The impacts such as air pollutant emission, noise caused by the constructing machines and
equipment and domestic wastes from worker at the site are similarly assessed as constructing
the Southern Link Road, the environmental impacts on constructing bridges are focussed on
waste discharged from pile dnll, waterways and embankment erosion and landslide.

a. Benthonite in drilling piles

Bentonite is an absorbent phyllosilicate, in general,
impure clay consisting mostly of montmorillonite.
There are different types of bentonites, and their names
o ; depend on the dominant elements such as potassium
fue o ou? (K), sodium (Na), calcium (Ca), and aluminum (Al).*?

?

¥

‘ Benthonite clay is used as the main constituents in
- water based drilling fluids with a dosage use of 5%

volume. Studies on its impact on the environment have

demonstrated that benthonite clay together with several

- other chemicals such as barite, salt (KCI), polimers

Ty (e.g potato starch, corn starch) and glycol are listed as

no harmful sunstances to environment’ . In Vietnam,

& From Wikipedia, the free encyclopedia, http://en.wikipedia.org/wiki/Bentonite

° GEM, exploration drilling in the faroe ~ shetland channel Environmental impact assessment -
http:/f'www.google.com.vn/#sclient=psy&hl=vi&site=& source=hp& g=benthonitetused+Hintpile+drili-+and-Hts+H
mpacttontenvironment&agq=&aqi=&aql=&oq=&pbx=1&fp=11ad1{246ac890a9&biw=1024&bib=517
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the quality of benthonite is required to meet TCVN 326: 2004/BXD. Thus, the impact of
using benthonite in drilling piles on the environment is negligible due to its nature and with a

small percentage.

However, during drilling piles, the most concerned issue is that the mixture of rock, sludge
and debris may spill out. This is a potential source of impact to water quality and aquatic
creatures. On average, one pile with D = 1,2m drilled in the depth of 50m will spill out 56m>
(0.6m*0.6m*3.1416*50m = 56m’). The quantity of sludge mixture is 174 (Hoa phuoc bridge
144 piles + Co Co 30 piles) * 56m’ = 9,744m’. If the mixture is discharged directly into the
river, it increases turbidity and reduces ligh penetration. This not only impacts the quality of
river water but water ecosystem, especially benthic community. The impact is significant and

could be mititgated.

b. Aquatic ecosystem

Constructing bridges is related to drilling piles and drop solid waste into the water that may
temporarily impact on the water quality and disturb aquatic especially benthic creature in
Vinh Dien and Co Co River around the bridges.

- Pollute the water due to increased turbidity, suspended solid, organic matter from
disturbed sediments, reducing the concentration of dissolved oxygen and
photosynthesis of algae and aquatic life.

- Cause water pollution by waste, oil of construction equipment, damaging aquatic life.

- Temporarily change the structure of River bottom, kill or change bottom creatures.
Combination of these factors can cause River ecosystem impairment, reducing
biological diversity. However, the ecosystem of Tu Cau and Vinh Dien Rivers does
not have special or valuable species. The negative impact is partial and temporary,
small scale and mitigable. A few months after the end of construction, the River bed
structure and ecosystem will be stable and recovered waste.

¢. Disturbance to bottom sludge

According to the study of Nguyen Van Khanh and Pham Van Hiep (Da Nang University) on
the accumulation of Pb and Cd in clam (2009), the concentrations of Pb and Cd in bottom
sludge in Da Nang rivers are 28.88 = 11.30 ppm and 2.66 + 1.55 ppm, respectively. In
comparison with the standards for bottom sludge of Canada ISQG, Pb concentration is still

within the acceptable level (30.2ppm) but Cd is higher than permitted value from 2.01-3.80
times (0.7ppm). However, these concentrations do not exceed the hazardous threshold in

QCVN 07:2009 (10ppm for Cd and 300ppm for Pb).

The pollutants from the bottom sludge can be dissolved during the construction. It can affect
to the aquatic living. However, the impacts are not significant because there is no aquacultural
activity in Cu De and Vinh Dien river.

d. Soil erosion at riversides

The construction of bridge will reduce the cross-section area, so the velocity and water height
will be increased and the risk of soil erosion could happen. Nevertheless, the pile driving
construction method will not affect greatly on the river bank because the hole diameter is

small, about 1.2m.
e. Working safety

The risk of working accidents can occur in all works with different level of danger, in which
bridge construction is more dangerous, particularly workers working at 3m high and expose to
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electrical equipment in the water environment like welding, drilling bored piles. This will
become serious if the working safety is not proper concerned.

The impacts are rated high and need mitigation measures.

5.2.3.3 Operation phase
Road and bridges have the similar impacts during the operation phase.

5.2.3.3.1 Positive impacts

In overall, the Southern Link Road and two Hoa Phuoc and Co Co bridges, after completion,
will extend the traffic network from the West stretching down the East Coast of the city. The
alignment will create favour conditions to support the rural people especially in Hoa Qui, Hoa
Hai, Ngu Hanh Son, and Hoa Vang to access and benefit the public services such as heath
care, educations, and cultural activities located in the central area. It also creates more
opportunities for the people to improve their income and reduce poverty through trading
activities, access markets and land use changes.

Besides, the negative impacts are not entirely avoidable, which needs to apply feasible
measures to eliminate them to acceptable levels.

5.2.3.3.2 Negative Impacts

Negative impact during operation the road is focused on air pollution, noise and vibration
traffic safety caused by transportation, affect of run off water on the receiving water body, and
O & M worker health

a. Air pollution

e Air emission from transportation means

Completed road will create opportunities for transportation. The number of means probably
passing by the road is estimated as Table 5-18.

Table 5-18 Estimated transportation flow-rates

No. Type 2010 2015 2020
(number/day) (number/day) (number/day)
1 | Car 752 1.080 1.280
2 | Truck 414 540 640
3 |Bus 2.590 4.050 5.600
4 | Motocycle 5.387 6.210 6.560

Source: Da Nang Transportation Department, 2009

This means that air pollutants such as C,H,, NOs, CO, CO,, VOC and TSP emitted from the
exhaustion of vehicles increase, which impacts adversely on the quality of air environment
and human health, especially those living closely to the road. The level of impacts depends
on types of vehicles transporting and their loading and the environmental conditions
surrounding the road. The air pollutant loadings of different vehicles are presented at Table

5-19.

Table 5-19 Air pollutant loadings

106



EIA report of Da Nang Priority Infrastructure Investment Project — Phase 2B

Distance Emission factor (*) Loading
No. Type (km/day) (kg/1000km) (/h)

dust | SO, |[NOx| CO dust | SO, NOx Cco
1 | Car 10,800 | 0.07 | 1.62S | 1.78 | 15.73 | 31.5 7.29 801 7078.5
2 | Truck 5,400 02 | 1.16S | 0.7 1 45 2.61 157.5 225
3 | Bus 4,050 0.07 | 0.24S | 1.78 | 1573 | 11.8 0.4 300 2654
4 | Motocycle 62,100 - 0.76S | 0.30 20 - 19.7 | 776.25 | 51750

Total

Note: (*) — WHO, 1993 S - % sulfur in fuel, S = 1%, Average haulage distance is 10 km.

The demand of transport on the road certainly increases year by year, which leads to the
increase of the air pollutant loadings. However, except road crossed with Highway No.1, Mai
Dang Chon, Tran Dai Nghia and Son Tra — Dien Ngoc, most of the road crosses the rice field
with scattered population. The impact is insignificant, long term and must be mitigated.

b. Noise and vibration

Noise and vibration generated from vehicle machines, contacting between the wheels and
road surface and using horns. Based on the forecast of transportation flow in 2015 and 2020,
the noise level on the roadside could be estimated as following:

Table 5-20 Noise level on the roadside

Year 2015 2020

Average noise level 75 79

Table 5-21 Noise level at night
Distance Im | 10m | 15m |[20m | 30m | 40m | 50m | 60m | 70m | 80m

Noise level
(2015) 75 55 51,5 49 | 455 | 43 4] 394 | 38 37

Noise level
(2020) 79 59 55,5 53 | 495 | 47 45 434 | 42 4]

Qcm %66’31010 55 dBA

Noise level is expected to increase from 2015 to 2020 and within 15m from the roadside, it
does not meet standards. The impact is small and long term, therefore, the planting strips as a
noise barrier are recommended.

c. Traffic safety

When the Road is completed, the increase in the number of vehicles is expected to increase
traffic accidents. The accident is always a concern of society, especially on new routes
connecting the rural areas and urban development. The main reason is the incompleted signal
system and lighting as well as knowledge of the driver. However, these routes are in the
transportation system's main city of Da Nang, so signage and support of traffic police will
work to minimize accidents. Impacts are rated moderate, but long and should take measures to

minimize..
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d. Surface water

The main pollutants from the operation of the bridges are oil and grease, dust, metals (Pb, Zn,
Ni, Mn, Ca) resulting from vehicles on the bridges and roads or from the degradation of
asphalt. The impact level is dependent on rainwater flowrate, receiving water body and
density of transportation. This impact is considered insignificant because the runoff water will
be collected by the drainage system designed at both sides of the road and final discharge to
the sea via the drainage pipes along Son Tra — Dien Ngoc Street. Thus the harmful substance
concentrations will be diluted by the flow and the receiving water body at the end.

e. Local flooding

Southern Link road with average elevation 3m higher than the existing road elevation will be
the dyke to prevent water flow from Cai River when the water raises and overwhelm the bank
to flow across the rice field to the estuary because the elevation of this area is low. The impact
is significant especially to those living upstream but it can be mitigated by designing
solutions.

Jf. Working health and safety

The O&M workers are affected greatly from traffic accidents, occupational risks and air
pollution, not only from the traffic but also from the O&M. The normal symptoms are
respiratory failure, dyspnea and fatigue when contacting for a long time.

53 TANGIBLE CULTURAL RESOURCES

53.3.1 Tombs

Building the southern link road and Lien Chieu WWTP is related to more than 177 graves,
which are approximately 20-30-year-soil-graves, scattered in the region. The impacts and
mitigation measures related to the relocation of graves are finalized in the RAP report.

5.3.2 Cultural and secial works
Table 5-22 The list of cultural works

PROJECT CULTURAL DISTANCE TO THE WORKS
LOCATION WORKS
w Hoa Tho | Temple of forefathers | Far from the installation of the project lamp
- g Dong low- post about 30m
§ = | income area
O]
2 Binh Thuan | Giac Minh Pagoda - | Away from some construction works of
z low-income | K356/42 Hoang Dieu | about 20m
': area road
3 Residential | Hoa Cuong market, | The upgraded works are from about 100
o area No. 2 the angle between Le | meters (Road E-E1)
K Ba Trinh and Le
= Thanh Nghi road
Thuy Tu{_ g2 temple  of | Ngo Xuan Thu is an upgraded road near the
low-income forefathers - Alley | Work approximately 50m
= area 33 Ngo Xuan Thu
2 -02  temple  of
U.E‘ ~ forefathers - Alley
5 Z 65 Ngo Xuan Thu
- g Thu
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.| Tho  Quang | Tho Quang Pagoda — | About 50m far from some construction
£ ¢ %/ residential Binh Thai road sites
@ =B areq
Thanh | Tam Thuan | Thuan Thanh Pagoda | About 120m far from the construction
Khe low-income |- 38/42K112 Tran
district | area - Thanh | Cao Van
Khe

Most social and cultural works are located in the project area but far from the works around
50 - 400m. Therefore, there are no affection of site clearance, dust and noise during the
construction. However two small pagodas, Giac Minh Pagoda on Hoang Dieu road of Binh
Thuan LIA is about 20-30m far from the construction site, may be affected by construction

site.

Mitigation measures: The Contractors limit noise and dust when carrying out the construction
through the pagodas. Especially on festival days, The Contractors cease construction in that
area. During the construction, ancient historical/cultural materials to be discovered should be
reported to local authorities, district and provincial Department of Culture and Sports and

Tourism.
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CHAPTER 6. MITIGATION MEASURES FOR NEGATIVE IMPACTS,

PREVENTION AND RESOLUTIONS FOR

ENVIRONMENTAL RISKS

Mitigation measures are proposed to cope with the negative impacts that are presented in the
chapter 5 with separated components in three project phases of pre- construction, construction
and operation. They must be designed to minimize environmental impacts with the following

principles:

» They must minimize disruptions to daily life and movement demand of local people;

¢ The proposed measures must be feasible in terms of economic, environment and social;

» They must comply with standards and technical regulations;

e They should use the environmental-friendly technical equipments and construction
methods;

e There is regular monitoring regime.

6.1. COMPONENT A

Due to their small-scale construction, the mitigation measures for construction and operation
of Component A will be presented in terms of ECOP. Detail of ECOP could be seen in

Appendix 6-1
Table 6-1 Mitigation measures for construction and operation of Component A

Impacts Mitigation measures
1 Pre-construction phase
1.1 | Compensation and resettlement Be shown in resettlement safety
report
1.2 | Clearance
1.2.1 | Dust D1,D3,D4, D6
2 Construction phase
2.1 | Dust D1, D2, D3, D4, D5, D6, D7,
2.2 | Air pollutant emission Al, A2, A3, AS
2.3 Noise and vibration N1, N2, N3, N6, V1
2.4 | Domestic wastewater by workers DWI], DW2
2.5 | Runoff water RWI, RW2, RW3
2.6 | Domestic solid waste by workers WW1
2.7 | Solid waste by construction W2, W5, W6
2.8 | Hazardous waste 03
2.9 | Traffic turbulence T1, T2, T3, T7
2.10 | Temporary flooding F2, F3, F4
2.11 | Risks of accidents HS1, HS7, HS9
3 Operation Phase:
3.1 | Damage to roads/ alleys surface DRI, DR2
3.2 | Odor by sludge dredging OD1, OD2
3.3 | Wastewater discharged from households Connect to the existing system
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3.4 | Domestic solid waste at community houses | - Provide two dustbins : one inside
and one in playground

- Contract with URENCO collect it
daily

- Raise awareness of dwellers on
protecting environment

6.2. COMPONENTB

6.2.1 Pre - construction phase

The main impact in pre — construction phase is occured by activities of clearance and
resettement, site selection and techcical designing.

6.2.1.1. Clearance and resettlement

The details of compensation and land clearance are presented in the Resettlement Action Plan
reports (RAP).

6.2.1.2. Technical design

a. Sub-component B52, B53

Tidal Level

The sewerage system in Da Nang city discharges directly into the Han River, the Da Nang
Bay, and the East Sea. So designing for installing the drainage system must take tidal system
in Da Nang Sea into account.

The feasible study shows that high tide and low tide lasts for about 5.5 hours. However,
sometime, the tidal pattern is 01 day-night. Therefore, the high tide and low tide last longer

with an average of 11.5 to 13 hours. The typical level of high tide is from 0.0m to +0.6m; the
highest tide is measured at +1.70m.These levels are correlated with the standard elevation in

Da Nang city.
Table 6-2 Tidal level in Da Nang city

Description Standard level in Da Nang city (m)
Average sea level -0.10

Measured highest tidal level {Da Nang Bay) 1.70

Measured lowest tidal level -1.07

Typical highest tidal level 0.0 to 0.6

The typical lowest tidal level -0.6 t0 -0.2

Source: Center for Marine Hydrometeorology, National Centre of Meteorology and Hydrology,
Ministry of Natural Resources and Environment

And frequency of high tidal in Son Tra and Cam Le stations is presented in Table 6-3

Table 6-3 Water levels at the Son Tra and Cam Le Stations

Calculated return period | High tide (Son Tra Station), | High tide & Flow (Cam Le
(Frequency) m/mean sea level Station), m/mean sea level
|-year +0.4 +0.7
2-year +0.88 1.40
5-year +1.08 2.50
10-year 1.2 3.0

Source: CDM’s work on Sub-Component B27
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Conclusion: the tide was designed to calculate the depth and slope of the entire wastewater
collection and rainwater drainage system.

CSO design

CSOs is required to prevent sand deposition, restriction of sand and grit inflows into
diversion structure minimizing cleaning capacity.

Sand deposition and river/sea water inflow in CSOs can be minimized by installation flap
gates in the downstream areas. When there are high tides or waves, water will not inflow into
the CSOs, while during rains, the upstream water pressure will make flap open automatically
to drain water out. This can be carried out by a combination of:

o Adjustment of CSO to horizontal instead of vertical direction.

e Gradual improvement of the existing manholes directly connect with the drainage
system to minimize sand and grit inflow; and,

e Periodical cleansing sand, grit and debris.

o For outlet with less 1.0m width, arrange one flap that is as dimensioned as equal to the
established outlet’s width.

e For 1.2 — 2.0m culverts, arrange two flaps that is dimensioned a half of the established
outlet’s width

¢ For > 3.0m culverts, installation of flaps to be established. Number of flaps is calculated
based on principle that total widths of flaps are equal or greater than width of the
culvert.

Conclusion: The design took into accont the flow separating chamber to prevent the tide when
it rises.

b.Trung nghia lake embankment
Material for embankment construction inciudes:

e Canal roof: From bottom to berm of the Lake (elevation +2.00), use quarry-stone with
cement mortar G100, T30cm, with bedding crushed stone T10cm, slope of m = 1.75.
From the berm to top of the Lake, to build precast R.C frame stone 1x2 G200, in
coordination with planting of Vetiver grass with slope of m=1.50.

o Body of the embankment s filled with hill soil y = 1.8T/m* (equivalent to K=0.95).

o Foot of the embankment: Build concrete retaining walls stone 2x4, G200. Foundation of
the retaining walls is made of concrete stone 4x6 G100, bedded with coarse sand with
bamboo pilings with density of 25piles/1m?; length of the pile is 2.5m.

e Since foundation bottom of foot of retaining walls (-1.45) is on Layer 2 that is relatively
weak (grey fine sand containing some clay grains that makes sand plastic, saturated in
granular state, SPT=02); to ensure no local settlement to foot of embankment causing
embankment cracking, it is handled by driving of bamboo piles with density of
25piles/1m” and length of pile of 2.5m.

e Edge of top of embankment: Structure is made of reinforced concrete stone 1x2, G200,
T20cm with T10cm G100 stone 4x6 concrete foundation.

Conclusion: The design considered the embankment foundation and slope to ensure the
sustainability of the project.
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¢. Sub-component B54, B55a
Flooding design
» Hoa Xuan WWTP

o The maximum flood water level applies to Hoa Xuan is 6.0 m.

According to characteristics of items, to ensure the WWTP’s operation at the 6.0m flood
water level, the leveling design of Hoa Xuan WWTP is divided into the following areas:

* Area for ancillary buildings: To ensure that the Chlorine Storage and Feeding Building
and the Standby Generator Building will not be flooded when the flood level reaches

6.0 m, this area will be filled to 6.0-m elevation.

e Area for equipment, sludge pumps (sludge handling area) shall be protected from
flooding at level at 6.0 m elevation. The sludge handling area will be filled to elevation

6.0m. Foundation of the facilities will be at higher than the leveled ground.

o The remaining areas will be leveled at 4.5m that matches leveled elevation of the
surrounding areas (in accordance with the Letter No. PMU.KTh-149 dated 28 October

2010 by PMU).

e The central control room, in the Administration Building will be located on the second

floor.
» All sockets, circuit breakers, etc. will be located at elevation > 6,20 m.

» Use submersible pumps for wastewater and sludge pumping.

» Lien Chieu WWTP

The maximum flood water level that applies to Lien Chieu is about 5.0 m. According to
characteristics of items, to ensure the WWTP’s operation at the 5.0 m flood water level, the

leveling design of Lien Chieu WWTP is divided into the following areas:

« Area for ancillary buildings: To ensure that the Chlorine Storage and Feeding Building
and the Standby Generator Building will not be flooded when the flood level reaches

5.0 m this area will be filled to 5.0 m elevation.

e Area for equipment, sludge pumps (sludge handling area) shall be protected from
flooding at level at 5.0 m elevation. The sludge handling area will be filled to elevation

5.0m. Foundation of the facilities will be at higher than the leveled ground.

o The central control room, in the Administration Building will be located on the second

floor.
* All sockets, circuit breakers, etc. will be located at elevation = 5.20 m.

= Use submersible pumps for wastewater and sludge pumping.

Conclusion: The design calculated the elevation for ground filling and rational equipment

to minimize damages caused by flooding for the project.

Odor control design
Two smell control systems will be provided to treat the smellous air. System 1 handles and

treats the consolidated smellous air from the screening and grit areas. System 2 handles and
treats smellous air from the sludge handling building, including the trucking bays. The design

criteria for the smell control systems are as follows:

System 1
Ventilation rate: 12 air change/hour
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HaS concentrations

Number of unit

Type of smell control system
H;S removal efficiency

System 2

Ventilation rate:
H2S concentrations
Other reduced sulfur compounds*

100 ppm, average and 250 ppm peak
|

“Built in place” biofilters

99%

6 air change/hour
10 ppm, average and 25 ppm peak

<2 ppm

*including mercaptans, dimethyl sulfide, carbonyl sulfide

Number of unit
Type of smell control system
H,S removal efficiency

1
“Built in place” biofilters

99%

Conclusion: The design calculated the deodorizing parameters caused by H,S, reaching 99%
of removal efficiency. However, to collect whole odor, the entire system must be closed but
the design does not include the control of pressure inside the system in order to avoid
explosiveness of devices. It is recommendated that the Design Consultant should add a
pressure control system for equipment operation.

6.2.2 Construction phase

ECOP is applied to present the mitigation measures for construction of sub-component B52,

B53, B54 and B55a

Table 6-4 Mitigation measures for sub- component BS2 and B53

Impacts Mitigation measures
1 | Air pollution
1.1 | Dust DI, D2, D3, D4, D5, D6, D7, D8, D9
1.2 | Gas pollutant emissions Al A2, A3, D1, D3
2 Noise and vibration A3, N3,N5
3 | Landslide ER1, ER2
4 | Domestic wastewater by workers WWwWI
5 ! Runoff water TUI1, RwW2
6 | Solid waste by workers SWI1, Sw2
7 | Solid waste from construction W4, D6
§ | Asphalt w9
9 | Hazardous solid waste 02,03
10 | Flooding F2,F3,F4
11 | Local business PCl
12 | Traffic Turbulence T3, T4, TS5
13 | Risks of accidents HS7, HS9, HS10
14 | Infrastructure services ECI1, DCI1, Ul
15 | sludge dredging W7, SEl, SE3, SE4, SES, SE6, SE7, SE8
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Table 6-5 Mitigation measures for sub- component B54, B55a

Impacts Mitigation measures

1 Air pollution

1.1 | Dust D3, D6, D7, D8

1.2 Air pollutant emission Al, A2, A3

2 domestic waste from worker WWI

3 Storm water runoff RW1, RW2

4 Domestic solid from worker Wil

5 Construction solid waste w4, D6

6 Hazardous waste 02,03

7 Noise and vibration A3,N3,N5

8 Increased local flooding in rainy Create a drainage ditch surrounding the plant
season because 20ha land of Hoa area to collect and store run - off water for
Xuan WWTP is graded from - sedimentation before discharging into Vinh
14.18m - +3.73m up to + 4.5 — 6m Dien river
meanwhile the surrounding area is
still lower

9 Similarly to Lien Chieu WWTP, Create a drainage ditch surrounding the plant
increased local flooding in rainy area to gather and store run — off water for
season due to leveling the ground sedimentation before discharging towards the
from -0.01m —+7.77m up to +5m canal that is receiving the wastewater

discharged by Hoa Khanh industrial zone
then runs to the Cu De river to the sea.
10 Traffic jam T3,T4,T5
11 | Risk of accident HS7, HS9, HS10

Table 6-6 The mitigation measures for sub-component B55b

Impact Mitigation measure
1 Dust D3, D6, D7, D8
2 Smell from dredged sludge W7, SEl, SE3, SE4, SE5, SE6, SE7,
SE8

6.2.3 Mitigation measures for operation phase

6.2.3.1 For B52, B53

a. Suggestion measure for increasing connection rate

Establish a specialized team to undertake management of drainage system in the area;
then build a program to enhance the awareness of the community in connecting the
drainage system of houses to the general drainage culvert of the city to protect the

environment and public health.

Disseminate the environmental protection through mass media to raise people's
awareness in response to the connection of households’ drainage systems with the

- drainage system of the City.

Provide the dwellers with incentive policies to create favorable conditions for them to
connect their pipeline with the city system.
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b. Mitigation measures for maintainance of pumping station and CSOs

s Before dredging, it is necessary to prepare a detailed plan on construction time,
construction method, methods on security, traffic safety and environmental sanitation.

» Sign a contract with URENCO to collect and transport the sludge and large debris to
landfill

* Put manholes opened and put on ventilation for a while before dredging,.

s Workers must be protected with masks, gloves and boots when dredging sludge and
waste inside the system.

» Not temporarily store sludge and sediment at residential areas. Not put sludge over
night on roads.

e Sludge transport vehicles must be covered to avoid scattered sludge on road.

6.2.3.2 Trung Nghia Lake embankment
a. Domestic solid and liquid waste management

» Raising the people’s awareness for keeping clean sanitary (such as reducing
wastewater discharge directly into the lake through connection to the sewer system of
the city, not throwing waste into the lake...).

» Building some mobile toilets in the lake area;
» Providing enough dustbin around the lake;
b. Risk of accident

o Children staying around the lake should be cared of their parents or their relative
people;
» Having the dagerous signal of lake depth;

6.2.3.3 For B53, B54

a, Surface water
- For Hoa xuan WWTP, monitoring quality of surface water at outtet every 06 months

- For Lien Chieu WWTP, monitoring quality of surface water at outlet every 06 months

- Deal with Hoa Khanh industrial zone to ensure that its wastewater is stable in quanlity
and quality after discharging.

- Deal closely with DONRE on resposibility of Hoa Khanh industrial zone on its
wastewater

b. Odor mitigation

» Measures to mitigate smell generated in facilities

In order to meet the QCVN 07: 2010/BXD on the buffer zone, ensuring no smellous affect to
the nearest residents, the best practice smell management is considered to include the
following practices in the design and operation of the plant.

» Extract sufficient air to maintain a significant negative pressure under the covers, and
avoid an explosive atmosphere forming -

» Provide effective and efficient scrubbers with backup equipment and units;

e Maintain positive dissolved oxygen in aeration tanks;
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¢ Provide aeration devices which have low rate of smell release, or covers over the
aeration units;

e Provide tall stacks for release of treated gases, and as a further backup if the scrubbers
malfunction;

e Provide a direct coupling for connection to septage delivery tanks;

e Wash septage trucks under fully sealed conditions;

o Collect and treat air from supernatant pipes throughout sludge handling area and
provide sloping floor to drains;

o Cover biosolids storage hopper and extract and treat odours;

e Provide backup equipment for all key items, including onsite emergency power
supply;

o Train all operations staff to appreciate the importance of odour control;

e Provide reclaimed water sprays, or other methods, to control scum on aeration tanks
and clarifiers;

» Monitor hydrogen sulphide levels at the inlet and exit from the scrubbers; and carry
out an odour audit at three year intervals;

» Measures to mitigate smell generating from sludge

* Provide sealed bins to cart biosolids from the site;

o Use septic trucks for transporting sludge. Sand and raw sludge should be move to
landfill for dumping.

¢ The fine sludge must be processed to reduce quantity, smell and pathogens before
transporting to its final disposal site. Acccording to Bitton, 1994, sludge can be
digested both anaerobically and aerobically. Anaerobic digestion typically takes place
over a period of 2-3 weeks on large covered tanks at the sewage treatment facility. The
process has the advantage of producing methane gas, which can be recovered as an
energy source, low cost, easy operation and production smellless. However the
process can produce greater amount of sludge that has to be disposed of. On the other
hand, the aerobic digestion takes place in a 10 — 20feet open tank for 12 -30 days
depending on the prevailing temperature. Oxygen concentration is maintaincd over
Img/L to avoid production of foul smell (Bitton, 1994). After digested, the sludge
usually is treated further by adding chemicals such as lime, alum, ferric chloride to
aggregate suspended particles then followed by dewatering to reduce volume of water
by several methods such as air drying in spreading basins, centrifugation or vacuum
filtration.

* As the buffer zone used for Hoa Xuan and Lien Chieu WWTP is just 40m, if aerobic
condition method is applied to digesting the sludge, the equipment must be designed
to gather smell to treat before discharging it to the ambient air. Dewatering sludge
must be in covered equipment to avoid smell dispersion. The Centrifugation or
vacuum filtration method can be considered.

» QOdor treatment

o The smell is flowed to the desmellation room for a further treatment before
discharging into the air. Bio filter method is suggested to use for treating smell. In case
of the concentration of H2S is still higher than the standard, it should be absorbed by

active carbon.
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1.2m fences surrounding the plant must be built and trees must be grown surrounding
inside the plant and along sidewalks. Trees provide us with shadow, lanscape and can
reduce and prevent smell from dessimination.

Concentration of HyS within the facility and border with the residential area has to be
regularly checked.

c. Solid waste management

» Solid generated from wastewater treatment process

The accumulated sand and debris, rubbish should be transported to Khanh Son
Landfill for a further treatment.

Fine sludge generates from domestic wastewater treatment plants mainly contains
nutrient and low toxic substances such as heavy metals. In addition, pathogenic
microorganisms reduce significantly after sludge treatment. In anaerobic digestion, in
general, a plant uses mesophilic digestion (30 -38°C) with a retention time of 14 —
15days can expect a 1 — 2 logl0 removal of total coliform, feacal coliform and feacal
streptococcus (Straub et al. 1993). Temperature for aerobic digestion are usually
mesophilic (37°C) with a retention time of 10 -20days, the organic matters that are
diverted to CO; and H,0 lead to decreased carbon sources for bacteria, hence, the
number of bacteria are most likely reduced due to nutrient deprivation. Also, as
mentioned above, after digestion, the sludge may be air dried and treated with lime.
Both processes reduce the numbers of pathogen. At pH 12 for at least 2 hours, the
NH;" in the sludge diprotoned, resulting in the production of NH;. The combination of
high pH and NHj can reduce enteroviruses and coliform remarkably (Satter et al,
1976)..

It is suggested that the sludge after treatment should be used for landfarming or
organic fertilizer production to avoid overload for Khanh Son land fill and waste of a
raw material source for organic fertilizers (US EPA, 1994). One of the typical
references guiding for using the sludge as organic fertilizers is cited at Appendix 6-2.

» Solid waste generated from workers

Two dustbins with capacity of 20L for each are equipped: One will be put in the
office, one will be in the control building;

Workers are trained to keep the hygienic conditions within the plant and waste is
collected and put in the dustbins.

The solid waste is transported together with sand and debris and rubbish from the

processing

» Hazardous solid waste

Hazardous dustbin with a signal of dangerous picture on shell must be equipped in
machines repairing room.

Workers must be trained on the negative impact of the hazardous waste to the
environment and community health

Chlorine must be stored in sealed tanks put on a stain still tray to avoid leachate to the
ground. The lechate is collected and reused.

Clothes with oils and grease are collected and treated in accordance with regulation.

118



ElA report of Da Nang Priority Infrastructure Investment Project — Phase 2B

d. Measures to reduce impact of runoff water

» Do not allow untreated wastewater, sludge leachate, chemicals to spill out on the

ground
e After completion of construction phase, the site must be ordered and no abundant

materials remain on the site
* Drainage system design keeps unchanged

e. Measures to mitigate impact of health effect
Level of health effect depends on four types of exposure as follows :

Route : inhalation, ingestion, dermal

-

e Magnitute : concentration, dose

¢ Duration (minutes, hour, days, lifetime

e Perquency : daily, weekly, montly and seasonally
Chlorine gas

e Staff must be trained and provided with protecting equipment before allowing them to
operate the plant

e Mask and gloves are ready in the chemical room
¢ Chemical room must be well ventilated and instructed.

e Well prepared plan to work at chemical room ensuring as less time as possible

Pathogens

s The wastewater from cleaning offices, plant and leachate from sludge devices must be
gathered, covered and transferred to the influent intake headwork immediately

o Debris, sand, polymer must be taken separately out from the process daily, covered
then moved immediately to landfill or a fertilizer plant

e Direct workers must be adequately equipped with mask, gloves
« Shift working
Hydrogen sulfide HS

Regularly monitor concentration of H,S in working site

6.2.3.4 Sub-component B55b (Pilot upgrading of Son Tra WWTP)
Collecting and removing odor design is like in the sub-component B54 and B535a.

Sludge waste : applied as in the sub-component B54 and B55a.

6.3. COMPONENTC
6.3.1. Pre- construction

6.3.1.1. Compensation and land clearance

As mentioned in item 6.2.1.1
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6.3.1.2 Design for reducing flooding affect
For the road, the peak flow is calculated based on frequency of 5% or 20 years storm running
period, the road elevation must be over H5%. Culverts must have sufficient capacity for the
top flow with frequency of 5%.
For Hoa Phuoc Bridge must be capable with peak flow from storm water frequency of 1% or
100 years of repetition cycle. Calculation on culvert dimensions, high clearance and road
elevation is based on this peak flow.

Field survey data on highest water levels along the route is presented in Table 6-7.

Table 6-7 Hydrographical survey data

Station Hmax (1996) | Hmax (1998) | Hmax (1999) | Hmax (2007)| Remarks

Km 0+726.65 3.41 4.40 5.16 491

Km 1+869.80 3.52 4.94 5.57 5.74

Km 2+571.74 3.06 4.06 4.92 4.54

Km 3+437.50 2.97 3.95 4.97 5.93 Southern Linlk

Km 4+561.50 3.37 4.15 5.03 5.64 Road

Km 5+779.50 3.18 427 5.18 5.48

Km 6+420.07 3.29 3.98 5.27 4.98

K 04796.65 Water level in flood-tide: on 18/03/2010, H = 0.05 Hoa Phuoc
Water level in ebb-tide: on 18/03/2010, H = -0.75 bridge

Ken 64420.07 Water level i.n flood-tide: on 29/07/2010, H = 0.15 Co Co bridge
Water level in ebb-tide: on 29/07/2010, H = 0.15

6.3.1.3 Waterway design

e The height of the box slab changes from 2.25m to 4.5m from the middle span to the
pier head: keep unchanged

Span structure: 5x33 +50+75+50+2x33: keep unchanged

6.3.2. Construction phase

6.3.2.1 Southern Link Road
Table 6-8 Mitigation for the Southern Link Road

equipment

No. |SOURCE OF IMPACTS MITIGATION MEASURES

1. Dust

1.1. |Operation of construction vehicles and Apply ECOP: Al, A2, A3, A4, AS

equipment

1.2. |Excavation work Apply ECOP: D2, D3, T7, T8, RBI
1.3. |Temporary storage of excavated materials | Apply ECOP: D5, W3, W4, W5 W6
2. Air pollution
2.1. |Operation of construction vehicles and Apply ECOP: Al, A2, A3, A4, AS
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2.2. | Vehicles’ speed is limited when travelling in | Apply ECOP: A7, T1, T3, TS, Té6, T7, T8
the project area
2.3. |Smell from organic soil dredging activity Apply ECOP: OD7
3. Noise and vibration
3.1. |Operation of excavating and construction Apply ECOP: N1, N2, N3, N5, N6, N7, N8
equipment and water pumping in the
construction site
3.2. |Transportation activities
4. Wastewater
4.1. |Polluted stormwater overflows to Apply ECOP: W2, PC1, PC2
construction sites due to excavation work
4.2. |Daily domestic wastewater of workers Apply ECOP: WW1, WW2, WW3
5. |Lecal flooding
5.1. |Higher road elevation Apply ECOP: F1, F2, F3, W3, W6
6. Solid waste
6.1. |Construction waste Apply ECOP: W2, W3, W4, W5, W6, W7, W9
6.2. |Workers’ living activities at the construction | Apply ECOP: A4, W1, HS10, HS11
site
6.3. |Hazardous waste Apply ECOP: Ol, GW2
6.4. |Dredged surface organic soil Apply ECOP: OD7, D4, DS, D6, OD4, ODS,
W7, W8
Reused for reclamation of material pits of Hoa
Vang district
The contractors must make an agreement with
local governments and CMC.
7. Traffic safety
7.1. |Traffic jam caused by construction activity | Apply ECOP: T, T2, T3, T4, TS, T6, T7, T8,
7.2. |Local road damage T9, WB1, WB2
7.3. | Unsafe means of construction when moving
on the road
7.4. |Lack of means, sign boards and signals for
traffic guidance
8. Working safety
8.1. |Lack of safety gears and equipment for Apply ECOP: HS1, HS2, HS3, HS4, HS5,
workers HS6, HS7, HS8, HS9, HS10, HS11, HS12,
8.2. |Workers’ incompliance with regulations on |HS13, HS14
labor safety
8.3. |Electrical incidents, lightning, fire and
explosion

6.3.2.2. Construction of bridges

a. Solid waste from drilling piles

The solid waste from drilling that are generated onboard needs to be carefully
collected, managed and transported to regulated places. '

The sludge could be analysed beforing making decision. If the sludge is polluted by

heavy metals, it would be dumped at Khanh S

on landfill due to the small quantity. If it

meets the standard, the sludge could be stored in separate place with an agreement of
the local authority or private companies, families.
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.

Stored place is confined ensuring no affect to the surrouding environment

b. Water ecosystem

Training workers and strict implementation of contract regulations on rubbish
treatment.

The Contractor is responsible to install solid and liquid waste treatment systems at
construction camps.

Monitoring surface water environment at the bridge construction site to evaluate the
affected level.

¢. Soil erosion at the riverside

Remove soil layers on both sides of the river, reinforced concrete at the position where
can happen erosion risk, areas close to bridge.

Limit construction (digging and leveling) around the river bank during the rainy
season

d. Work safety

6.3.3.

Follow strictly the requirements of pile driving technique

Understand about hydrometerology before construction.

Do not pour concrete in the rain or when the wind reaches Sth level

Check the scaffold, settlement, cracks in the scaffold to detect settlement of the braces.
Equip the safety net under the working floor

Guide waterway transportation
Operation phase (for both the Southern Link Road and Bridges)

a. Control of air quality

Planting strips of trees on sidewalks along roads to prevent dust and air conditioned
environment

Appropriate distribution of traffic, installation of adequate signage system for motor
vehicle traffic to reduce noise and pollution emissions.

Periodic cleaning and collecting waste on the road

Water the road to reduce dust

b. Reduction of noise and vibration

L

There must be insulated safety corridors
Do not allow the buildings encroaching preserved land for road.
Conducting periodic monitoring and inspection of the vehicle noise traffic.

Installing signs to reduce speed, do not squeeze the horn when vehicles go through
residential areas. '

Planting strips of trees along both sides of the road to reduce noise and vibration to
residential areas.

c. Solutions in traffic safety

L]

Creating a safe corridor for pedestrians
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¢ Creating barriers to prevent pedestrians cross the street illegally

¢ Installation of traffic safety signs and speed limit signs in the area

¢ Installing lighting system to ensure safety for drivers.

¢ Carrying out campaigns on raising public awareness about traffic safety

d. Overflowing storm water

Longitudinal drainage system is designed simultaneously in construction stage of the road. A
drainage system with centrifugal concrete pipes of D800 - D1000 or longitudinal RC culvert
drainage with dimension of 1500x1500 to 2000x2000 will be arranged on road sides.
Drainage calculation is made based on sections with consideration of the possibility of
supplementing volume from surrounding project.Manholes and catch basins will be arranged
on road sides by interval of 20m — 30m. At the same time, the horizontal drainage system is
arranged with longitudinal drainage system to collect overflow water into drainage ditches.

On planned route, 08 points of horizon culverts connect with longitudinal culverts in the
positions estimated to join with the general drainage system in the region to Cai River (Table
6-9).

Table 6-9 Statistical table of drainage longitudinal culverts

No. Station Drainage direction Size Remarks
1 Km0+ 179.33 Right — Left 1500x1500 Assembled RC
2 Kmi+182.78 Right — Left 1500x 1500 Assembled RC
3 Km1+799.90 Right — Left 1500x1500 Assembled RC
4 Km2+109.58 Left - Right 1500x1500 Assembled RC
5 Km2+ 619.14 Left - Right 2(2500x2500) Assembled RC
6 Km3+393.09 Left - Right 1500x1500 Assembled RC
7 Km3+436.10 Right - Left 1500x1500 Assembled RC
8 Kmd+ 289.96 Right — Left 1500x1500 Assembled RC

Source: Demonstration of Southern Link Road South Project, March 2011

Conclusion: stormwater containing hazardous wastes like oil from vehicles overflows into
longitudinal drainage then pour into the planned drainage system of the city and the receiving
source of Cai River, without affecting the surrounding ecological environment.

J- Local flooding and land erosion

Transverse drainage culverts

Flood control basin horizontal culverts located in low-lying areas, irrigation ditches, and rice
fields have been designed by the Consultant. According to the feasibility report, on the route,
10 locations are installed with basin horizontal culverts as specified in Table 6-10.

Table 6-10 Statistics of drainage transverse culverts in the area

No. Station Drainage direction Size Remarks
Km0+120.00 Left - Right D1500 Assembled RC
Km0+920.00 Right — Left D1500 Assembled RC

3 Kml+120.00 Right — Left D1500 Assembled RC
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4 Kml1+535.00 Right — Left D1500 Assembled RC
3 Km?2+080.00 Right — Left D1500 Assembled RC
6 Km2+384.00 Right — Left D1500 Assembled RC
7 Km2+520.00 Right — Left D1500 Assembled RC
8 Km2+560.00 Left - Right D1500 Assembled RC
9 Km5+414.50 Left - Right D1500 Assembled RC
10 Km6+120.00 Left - Right D1500 Assembled RC

Through surveys and public consultations, the environmental consultants recommend that
the design consultants study an additional flooding culvert system in Bau Cung creek, Bien
Ky creek and Bau Duong creek at km 2 + 640 and km 2 + 692 with appropriate magnitude

for the drainage.
Reduction of road embankment erosion

The slope reduction depends on the geological conditions of the road and embankment
material. For normal material, embankment height is < 6 m, gradient is 1 /m=1/1.75;
embankment foundation on the sand is 1 / m =1 / 1.5. At the sloping ramps which are
regularly flooded, it is neccessary to sod to prevent erosion and create beautiful scenery along
the route and reinforce with concrete (40x40x5) cm, The road embankments are sodded to

limit road erosion when there is heavy rain and flood.
Conclusion: The road embankment erosion limit should remain as designed.
g. Health safety

Workers have to follow work safety regulation strictly when working on road and contacting
with asphalt, oil and paints.
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CHAPTER 7. ENVIRONMENTAL MANAGEMENT PLAN

In accordance with OP 4.01, the draft EA provides an environmental management plan (EMP)
which is designed to: (a) Identify the set of responses to potentially adverse impacts; (b)
Determine requirements for ensuring that those responses are effectively complied; and (c)
Describe the means for meeting those requirements.

7.1  MITIGATION MEASURES

Based on the expected environmental impacts in the phase 2B, appropriate mitigation
measures are identified and described for each of key project stages and types of impacts,

including:

Environmental contribution during Detailed Design, including general design considerations
in LIAs, design of drainage and sewerage systems; WWTPs;

Mitigation Measures during Construction, including specific mitigation measures during
excavation and dredging activities;

Mitigation Measures during Operation, including LIAs, drainage and sewerage systems,
WWTPs

Land acquisition and compensation issues have been presented in details in the project
Resettlement Action Plan.
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Table 7-1 Summary of mitigation measures

ENVIRONMENTAL RESPONSIBLE
ACTIVITIES IMPACTS MITIGATION MEASURES | BUDGET PERIOD AGENCIES
COMPONENT A
PRE-CONSTRUCTION PHASE
c . Clearance: 10,512.5m2 The PMU will compensate (DCSCC) District
ompensation for - affected households in Before . .
residential land, 18 houses . . Counterpart . compensation and site
reseftlement (fully) and 1 house (partly) compliance with the State construction clearance committee
policy. (Refer to RAP)
CONSTRUCTION PHASE
Clearance Dust caused clearance D1,D2,D3,D4 Includingin |} Before . Contractor
contract construction
Dust and air pollution from Contractor
Construction excavation and transporting | D1, D2, D3, D4, DS, D6, D7
activities
Air pollutant emission Al, A2, A3, AS Contractor
Noise and vibration N1,N2,N3,N6,V1 Dusi Contractor
; urin
?«in:c wastewater by DW1, DW2 comstoction | Contractor
Runoff water RWI1, RW2, RW3 Including in | phase Contractor
Domestic solid waste by WW1 contract Contractor
workers
Solid waste by construction | W2, W5, W6 Contractor
Hazardous waste 03 Contractor
Traffic turbulence T1,T2, T3, T7 Contractor
Underground facilities PR1, PR2 Contractor
Temporary Flooding F2,F3,F4 Contractor
Risks of accidents HS1, HS7, HSS Contractor
OPERATION PHASE
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Steel sheet must be installed to
prevent slide with proper
technique

ENVIRONMENTAL RESPONSIBLE
ACTIVITIES IMPACTS MITIGATION MEASURES | BUDGET PERIOD AGENCIES
Damage to roads/ alleys ini Urban Environmental
surface DR1, DR2 glzrz?t;x;ng Management Company
Odor by sludge dredgin OD1, OD2
Waste\zater dgischargged %rom L Elelgfgtc?ar;?es’ Operation ﬁastewatert C
households Connect to the existing system contribution phase anagement Company
Domesti(_: solid waste at DS1, DS2, DS3 Urban Environmental
community houses Management Company
COMPONENT B
» SUB-COMPONENT B52, B53
PRE-CONSTRUCTION PHASE
Clearance: 12,403m2 Compensation for
Compensation, residential land, 35,900m2 P - Before Compensation and
resettlement agricultural land, 33 houses refs ettlen;ent (Refq to policies | Counterpart construction | Clearance Board
(fully), 109 houses (partly) of resettlement action)
CONSTRUCTION PHASE
Clearance Dust caused clearance Al, A2, A3, A4 Including in | Before . Contractor
contract construction
Dust and air pollution from Al, A2, A3, A4, A5, DI, D2,
Construction excavation and transporting | D3, D4, DS, T7, T8, RB1, T4, Contractor
activities T5, W3, W4, W5 W6
Noise and vibration N1, N2, N3, N5, N6, N7, N& . Contractor
- .. During
Check status of surrounding Including in construction
houses with in 10m from contract
L phase
construction site before
Landslide construction Contractor
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ENVIRONMENTAL RESPONSIBLE
ACTIVITIES IMPACTS MITIGATION MEASURES | BUDGET PERIOD AGENCIES
Domestic wastewater WWI1, WW2, WwW3 Contractor
Contaminated run-off water | W2, PC1, PC2 Contractor
A4, W1, W2, W3, W4, W5,
Solid waste W6, W7, W9, HS10, HS11, Contractor
01, GW2
Local flooding F1,F2,F3, W3, W6 Contractor
SE1, SE2, SE3, SE4, SES,
SE6, SE7, SE8
Sludge dredging The sludge will be disposed Contractor
with sludge of Phase 1 and
Phase 2ZA in Khanh Son
landfill.
. T1, T2, T3, T4, TS, T6, T7,
Traffic disturbance T8, T9, WB1, WB2 Contractor
Distgrbance to other utility Ul, U2, U3 Contractor
services
Affect to local business P1,P2 During Contractor
Labor safety gg}i: ggg: Egifgéﬁs}?ﬁ 4 clggé; c(i;tng m cir;:;ruction Contractor
Al, A2, A3, A4, A5, D1, D2, P
Embankment of Trung Nghia D3, D4, D5, T7, T8, RB1, T4, Contractor
lake T5, W3, W4, W5, W6
N1, N2, N3, N5, N6, N7, N8
OPERATION PHASE
. Low household connection Establish a specialized team; During Wastewater
Operation rate then build a program to City’s budget | operation C
enhance the awareness of the phase Management Company
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N1, N2, N3, N5, N6, N7, N&

Domestic wastewater by

workers

WWI1, WW2, WW3

ENVIRONMENTAL RESPONSIBLE
ACTIVITIES IMPACTS MITIGATION MEASURES | BUDGET PERIOD AGENCIES
community
Use mass media for public Wastewater
awareness Management Company
Incenti olicies Wastewater
centive policie Management Company
Smell and leakage during SE1, SE2, SE3, SE4, SES, Wastewater
Sludge Dredging SE6, SE7, SE8 Management Company
fo;“ifa‘:‘iigsﬁggm g | SE1.SE2, SE3, SE4, SES, Wastewater
Ic:;utlfgs g ’ SE6, SE7, SE8 Management Company
. SElL, SE2, SE3, SE4, SES5, Wastewater
Affect to public health SE6, SE7, SE8 Management Company
> SUB-COMPONENTBS4, B54a
PRE-CONSTRUCTION PHASE
Clearance: 228,643m2 The PMU will compensate Compensation and
Compensation and agricultural land, 91,771m2 | affected households in Before p
o . . Counterpart . Clearance Board of
resettlement residential land, 268 houses | compliance with the State construction District
(fully), 260 (partly) policy. (Refer to RAP)
CONSTRUCTION PHASE
Clearance Dust caused clearance Al, A2, A3, Ad Includingin | Before . Contractor
contract construction
Dust and air pollution from Al, A2, A3, A4, AS, D1, D2, Duri
Construction excavation and transporting | D3, D4, D5, T7, T8, RB1, T4, | Including in unng C
activities TS, W3, W4, W5, W6 contract C‘l’]m““c“"n ontractor
Noise and vibration phase
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ENVIRONMENTAL RESPONSIBLE
ACTIVITIES IMPACTS MITIGATION MEASURES | BUDGET PERIOD AGENCIES
Runoff water W2, PCl1, PC2
Domestic solid waste by A4, W1, W2, W3, W4, WS,
workers we, W7, W9, HS10, HS11,
01, GW2
Local flooding F1,F2,F3, W3, W6
T1,T2,T3,T4, TS5, T6, T7,
Traffic turbulence T8, T9, WB1, WB2
Dlstprbance to other utility Ul, U2, U3
services
Labor safet HS1, HS2, HS3, HSS, HS6,
Y HS7, HS9, HS10, HS11, HS14
OPERATION PHASE
Control the DO in aeration During WWTP Operation
Operation Odor from WWTPs City’s budget | operation
tank Agency
phase
Control collecting and WWTP Operation
removing system Agency
Control pressure inside the Duri WWTP Operation
; uring
odor pipe system > Agency
<y operation
City’s budget
Control odor removal system phase .
. . WWTP Operation
by biofilter and activated Agenc
carbon absorption gency
Monitor air environmental WWTP Operation
quality, especially H,S Agency
Install fence and plant trees WWTP Operation
inside the WWTPs Agency
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ENVIRONMENTAL RESPONSIBLE
ACTIVITIES IMPACTS MITIGATION MEASURES | BUDGET PERIOD AGENCIES
Solid waste and sludge W1, W8, SE4, SE6 WWTP Operation
Agency
Manage solid waste, sand and WWTP Operation
garbage Agency
Separate domestic waste and WWTP Operation
Hazardous waste .
chemical waste Agency
Training program for workers WWTP Operation
for working safety issues Agency
Chlorine must be stored in .
sealed tanks put on a stain- Xlewn? Operation
steel flat to avoid spillage. gency
Materials with oils and grease WWTP Operation
are collected and treated in Agenc
accordance with regulation... geney
Monitoring of water quality to
Surface water quality evaluate the efficiency of the DONRE
operation
Ensure that the treated
wastewater from Hoa Khanh )
Industrial Zone always meets | City’s During DONRE
the standard budget operation
Labor safety and public Training and providing phase WWTP Operation
health enough labor equipments Agency
At least two workers working WWTP Operation
in a shift during operation time Agency
Trzgmng operation and WWTP Operation
maintenance skill as well as Agenc
troubleshooting for workers geney
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ENVIRONMENTAL RESPONSIBLE
ACTIVITIES IMPACTS MITIGATION MEASURES | BUDGET PERIOD AGENCIES
SUB-COMPONENTBS55B -~ Pilot WWTP Son Tra
CONSTRUCTION PHASE
Improving trench Dust D1, D2,D3, D4 .. During ) Contractor
Including in | construction
. SEIl, SE2, SE3, SE4, SES, contract phase
Dredging sludge Odor SE6, SE7, SE8 Contractor
OPERATION PHASE
Monitoring wastewater quality
at the outlet During Wastewater
Pilot operation Monitoring odor (H,S) City’s budget | operation
. . Management Company
Recording and comparison phase
with status
COMPONENT C. SOUTHERN LINK ROAD AND BRIDGE
PRE-CONSTRUCTION PHASE
Clearance: 220,848m?2 The PMU will compensate COMPENSATION
Compensation and agricultural land, 32,463m2 | affected households in Counterpart Before AND CLEARANCE
resettlement residential land, 31 houses compliance with the State P construction | BOARD
(fully), 21 (partly) policy. (Refer to RAP)
CONSTRUCTION PHASE
Using measures such as
removing unsuitable soil, sand
Erosion filled pillars, and geotechnical . Contractor
Leveling fabric or staged construction Including in During .
to stabilize the soil. contract construction
phase
- Affect the regional drainage | F1, F2,F3, W3, W6 Contractor
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ACTIVITIES

ENVIRONMENTAL
IMPACTS

MITIGATION MEASURES

BUDGET

PERIOD

RESPONSIBLE
AGENCIES

- Affect the air quality due to
dust emissions during the
filling process

Al, A2, A3, A4, A5, D1, D2,
D3, D4, DS, T7, T8, RB1, T4,
T5, W3, W4, W5, W6

Concrete mixing plant

- Affect the air environment

- Locate the Concrete/asphalts
mixing plant 300m far from
residential areas

- Having enough labor
equipment for workers

Bridge construction
activities

- Water environment, aquatic
life

- Reinforce the construction
area to limit erosion

- Collecting and managing
carefully waste from drilling
piles

- Collecting and disposal
hazardous waste

Labor mobilization

- Affect the environment due
to workers’ waste

WWI1, WW2, WW3, A4, W1,
W2, W3, W4, W5, W6, W7,
W9, HS10, HS11, O1, GW2
Septic tank, BASTAF with
5,66m’ volume

-Social activities

-Mobilized Worker must be
registered with local
authorities, local police

- Educating worker about
respecting local culture and
customs

Drilling piles, installing
bridge pans

~Accidents

- Check carefully for geology
- Check Coppha, safe brace
before pouring concrete

- Do not construct on rainy

Contractor

Contractor

Contractor

Contractor

Contractor

Contractor
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ACTIVITIES

ENVIRONMENTAL
IMPACTS

MITIGATION MEASURES

BUDGET

PERIOD

RESPONSIBLE
AGENCIES

and windy days

- Having net cover
construction at height of 3m
for working

- Worker are equipped enough
labor protection during
working

- Electrical equipment,
switchboards must be arranged
carefully.

- Workers compliance on
occupational safety

- Supplying enough equipment
and first aid skills for health
workers at the site

OPERATION PHASE

Traffic activities -

- Air pollution

Water road surface to reduce
dust

Monitoring air environmental
quality frequency

City’s

Cleaning and collecting
garbage on roads

budget

Traffic safety

Install sign boards, signals at
the junctions, intersections,
round corners

Operating light system

During
operation
phase

Transportation
Department

DONRE

Urban Environmental
Management Company

Traffic police

Da Nang City Power
Company
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areas

Planting trees to reduce noise
and vibration for residential
areas

ENVIRONMENTAL RESPONSIBLE
ACTIVITIES IMPACTS MITIGATION MEASURES | BUDGET PERIOD AGENCIES

Suitable speed regulation ']I;;a;l;g;réittlon

Solid waste management Managing solid waste from Urban Environmental

g small business along the roads Management Company

Managing solid waste from Urban Environmental
maintenance process such as Management Compan
asphalts cases, paint cases... g pany
Dredged sludge from sewer Wastewater
system Management Company

Noise and vibration Prohibiting land invasion of Transportation
road corridors for trade Department
Monitoring frequency and .
checking noise of traffic g;azl%tl;ggﬁlon
vehicles City’s During P
Installing sign boards to budget operation
control vehicle’s speed, not to phase Transportation
horn after 21.00 in residential Department

Urban Environmental
Management Company
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7.2  INSTITUTIONAL ARRANGEMENT

7.2.1 Construction phase

Da nang transportation DEP. s » Related departments and

PIIP- PMU

A 2

-

»  Environmental Management <

] General control
y

Public services L
companies
(water Supplv [ T »

and drainage
companies,

[TVl NP YN )

* ®  Responsibility

Cooperation

ISMC

organisations

Local
government

- CMC publc

reprasentative

Figure 7-1 EMS in the construction phase

Responsibilities of stakeholders in EMS are presented in Table 7-2.

136



EIA report of Da Nang Priority Infrastructure Investment Project — Phase 2B

Table 7-2 Responsibilities of stakeholders in EMS

No. | Organisation

Responsibility

1 |PMU

- The main responsibility of the implementation of EMP.

- Control and minimize environmental impacts

- Designate qualified members as their environmental staff and
environmental supervisors

- Coordinate with other organizations in the implementation of EMP

o Work closely with the Districts” and Wards’
Environmental Officials in the management, operation
and monitoring of the project.

o Maintain close cooperation with the relevant enterprises
in charge of water supply, sanitation, solid waste
collection, etc. to monitor the O&M during the
operation of the project.

- Supervise the implementation of mitigation measures by the

contractors.
o Monitor the project performance indicators related to

environmental issues;

o Carry out spot-checks to ensure that the contractors are
implementing mitigation measures as specified in the
construction contracts;

o Review regular reports by the CMC to ensure the
compliance of mitigation measures;

o Review reports by the ISMC on overall environmental
impacts of the sub-projects;

Based on the above reports, report to WB and DONRE on
environmental compliance of the sub-projects as part of their bi-
annually progress reporting.

In order to get the best performance, PMU should have a
specialized group responsible for environmental management (EM-
PMUJ)

2 | Construction
Contractors

Actively construct a plan for mitigation measures based on the EIA
and working schedule of contractors

Ensure all the construction activities having sufficient documents
from the related organization

Implement all the mitigation measures to prevent adverse impacts

and protect the environment,

Ensure that all staff and workers understand the procedure and their
tasks in the environmental management program

Report to the PMU about difficulties and their solutions

Report to stakeholders as having environmental accidents and
coordinate to resolve these issues
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3

Construction
Management
Consultants

Monitoring the process and procedure of basic constructions,
technological standards and construction rate of contractors
Monitoring the implementation of mitigation measures of
contractors. This task must be clearly regulated in the contract
between CMC and PMU

ISMC

Independent from the contractors and CMC, having specialists in
environmental management and under the management of PMU.
Supporting PMU to establish and operate the EMS

Supporting PMU to establish periodical report on environmental
management in the project implementation to hand over to
supporters and DONRE

Directly coordinate with stakeholders to resolve the problems
Providing recommendations and raising capacities for stakeholders
in the operation and monitoring of the environmental management
in the construction phase of contractors

DONRE

Playing the key role in public environmental management, DONRE
is responsible for receiving and investigating the environmental
monitoring reports from PMU

When there are problems, DONRE will participate directly into
research and resolve the related problems and reduce the loss.

Environmental
Police

Monitoring and fining the illegal activities
Coordinating with stakeholders to investigate and resolve
environmental risks

10

Related
organisations

Coordinating with PMU and contractors to move the submerged
construction and connect temporarily at the cross sections in order
to avoid a break-down in public services

Managing the invisible cultural heritage

Participating in solving environmental problems

7.2.2 Operation phase

When the construction is completed, they will be transferred to the operational units such as Da
Nang Transportation Department, Urban Drainage Company, URENCO and/or local
government. These organisations will be responsible for management, operation and
maintenance of the constructions in accordance with the current regulations

7.3

ENVIROMENTAL MONITORING PROGRAM

The environmental monitoring program is proposed in the construction phase at four levels:

Monitoring of the project performance indicators : twice a year, PMU is responsible for

reporting to WB: health indicators; water quality at the receiving water bodies;

flooding;

Monitoring of implementation of mitigation measures done by the contractors: it is
done by ISMC and the efficiency of implementing EMS of stakeholders and militating
measures of constructors is reported to PMU and approved by PMU and WB with
frequency of 3 months/time
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- Monitoring by public: public will monitor the project along its process to ensure that the
contractors will not break the environmental and social regulations, and to reduce the health
risks. Community will monitor the project throughout the implementation process, to
ensure contractors do not violate the principles of environmental safety by providing
information and help to fill in assessment of the Contractors Mitigation Measures,
contributing to the work of a good environmental management. Implement monitoring
community forms the spirit of voluntary reporting and address urgent matters. When an
environmental deterioration happens, people and local administration will report to
stakeholders.

- General monitoring of the project: regularly done by the related organizations and these
reports will be collected and submitted to DONRE.

Table 7-3 Sampling positions and number of sample
A. CONSTRUCTION PHASE

1. Air polution Sampling positions ( refered to baseline data in appendix 4)
Component A 01 sample for each LIA at construction site (09 samples)
Component B

Sub-Component B52, b53 03 Samples in drain culvert box construction site (positions

refer to baseline data)
Sub — component B54, B55a | 02 Samples for each WWTP ( 04 samples)

Component C 03 samples at the construction in the residential areas

Parameters Total dust, noise, NO,, SO,, CO

Prequency 03 months or when requested by residents

Standards QCVN 05-2009 to dust and pollutants, QCVN 26: 2010 for
noise and baseline data

Total samples 18 samples/ a monitoring trip

1L Surface water

Component C 02 samples (Co Co river and Cai River at positions of Co
Co and Hoa Phuoc bridge across.

Parameter pH, DO, TSS, COD, Nt, Pt and Colilform

Prequency 03months

Standards QCVN 08 column B2

total samples 02 samples/a monitoring trip

B, OPERATION PHASE

I Air pb[lutant ;
Sub-component B54, B55a | 02 samples for each WWTP (one in the plant, one nearest

residental area)
Parameter H>S
Frequency 06 months
Standard QCVN 06: 2008/ BTNMT
1L Surface water
Component A 01 samples for three outlets (03 samples)
gl;g;fgg;)p onent B34, 02 samples for each WWTP (06 samples)
Component C (bridges) 01 sample at each river (02 samples)
Total samples 09 samples
Parameter pH, DO, TSS, COD, NH4+, NO2-, NO3-Fe Pt and
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Colilform
Frequency 06 months after finishing construction
Standard QCVN 08: 2008/BTNMT
HI. Ground water
Component A 01 sample for each LIA (09 samples)
g‘;’g"“"’“ B (Sub-B54, 02 samples for each WWTP
Total 11 samples
Parameters COD, pH, TSS, Colilorm E-Coli, Mg, Fe, Cl
Frequency Yearly
Standard QCVN 09: 2008/BTNMT |

Map location monitoring environmental quality in the operation phase is shown in Appendix 4.

7.4

CAPACITY BUILDING

The training for environmental monitoring will be executed with different groups, based on the
different requirements:

- PMU: PMU staff that is responsible for environmental issues will be trained to check
the monitoring and prepare reports for DONRE and WB.

- Contractors: will be trained to monitor the implementation of mitigation measures and
write the monitoring reports

- Community: community representatives will be trained for observing and monitoring at
construction sites during the phases of construction and operation and how to fill in the

form of CEMP (community environment monitoring program).

concerned are as dust, noise, traffic, hygienic levels on city road.

Table 7-4 Capacity Building program for the operation of EMP

The parameters

Contents Participants Number Time Trainers Budget
Labor safety | Workers and All workers | Before Constructors | Constructors
and technical staff of |and technical | construction |in
environmental | constructors staff working | and comply |cooperation
sanitation at with the with
construction |current DOLISA
site regulations
and laws
EMS PMU’s 5 Before PMU in ISMC
environmental construction |cooperation
staff with ISMC
CEMP Ward/commune’s | -3 per ward | Before ISMC Included in
monitoring boards construction the contract
in the project
areas
SEMP Constructive and |5-10 Before PMU in Included in
environmental construction |cooperation |the contract
staff of CMC with ISMC
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7.5

ENVIRONMENTAL MANAGEMENT EXPENDITURE

Summary budget proposal for the environmental management, carrying out the mitigation
measures and environmental monitoring is displayed at table 6-4, of which budget proposal for
the main activities:

Implementing mitigation measures

Independently environmental safety monitoring consultants (ISMC)

Construction monitoring consultants (CMC)

Administrative management for carrying out EMP of PMU

Table 7-5 Estimation of budget for implementing EMP

Description

Budget proposal

Fund
sources

[ouey

Pre - construction phase

Counterpart

Construction phase

Implementing mitigation
measures

Included in the contract

counterpart

2.2

ISMC for five times
including testing the related
environmental indicator

2.2.1 Surface Water quality

12 samples *1,000,000 = 12.000,000

2.2.2 Air quality

98 samples * 1,000,000 = 98,000,000

2.2.3 For ISMC

700,000,000

L

For CMC

Included in the contract

Loans

Management and
administration for
implementing EMP of PMU

Included in operating fund of PMU

Counterpart
budget

Capacity building for
related stakeholders: CMC,
Contractors, PMU
environmental staff and
CEMP

80,000,000

Loans

Total

880,000,000 VND

3

Operation phase for one year

3.1

Air quality

06 samples * 60.000 = 360.000

Counterpart

3.2

Surface water

11 samples * 1000 000 = 11,000,000

3.3

Ground water

26samples * 1000 000 = 26,000,000

3.4

Monitoring unit

30,000,000

Total

67.360.000 VND

Notes: the above cost is excluded VAT, inflation and spare expenses and the budget is counted for 05

times

of monitoring,

141




EIA report of Da Nang Priority Infrastructure Investment Project — Phase 2B

CHAPTER 8. PUBLIC CONSULTATIONS AND DISCLOSURE

8.1

PUBLIC CONSULTATION

In compliance with the safety and social environment policy of the World Bank for Project
Category A on the level of environmental sensitivity, the community consultation is carried out
in 2 periods.

Period 1: the Consultants carried out consultation meetings with 09 households in the LIAs on
15 - 18/09/2010 and households living in the areas of the Southern Link Road, Lien Chieu and
Hoa Xuan WWTPs, and the extension culvert route on 02 - (5/11/2010. The method of
consultation and interview of households is questionnaire (Appendix 8.1). Locations, time and
number of interviews are presented in Table 8-1 and consultation results are summarized in

Table 8-2.
Table 8-1 Locations, time and number of interviews in Period 1
Period 1
No. of
No. | commune/wards Locations interviewed
° ‘ Date
, householders
(hhs)
1 Tho Quang, Son gl;;gu?vnﬁegliollecting lines at ORI s
Tra district Nguyen Phan Vinh-Tho Quang 02/11/2010 18 hhs
o |AnHaiBac, Son i\ 1rigacria 16/09/2010 10 hhs
Tra district
3 |An Hai Dong, |\ i Dong LIA 16/09/2010 03 hhs
Son Tra
4 |Binh Hien, Hai| po ) pre 114 17/09/2010 08 hhs
Chau Dist.
5 | omn Thuan, Hai | o Thuan LIA 17/09/2010 10 hhs
Hoa Cuong Bac, .
6 Hai Chau No.2 Nguyen Tri Phuong LIA 16/09/2010 16 hhs
Tam Thuan,
7 Thanh Khe LIA Tam Thuan 15/09/2010 10 hhs
Hoa Tho Dong,
8 Lien Chieu dist. Hoa Tho Dong LIA 15/09/2010 05 hhs
Hoa Hiep Bac,
9 Lien Chieu dist. Thuy Tu 15/09/2010 26 hhs
Hoa Khanh Bac, | Lien Chieu WWTP, sub - ward
1011 ten Chieu No.61 Hong Phuoc 05/1172010 > hhs
Hoa Lien | . N
11 | commune, Hoa |0 Chiew WWTP, sub-ward| 5,610 7 hhs
. No.10
Vang dist.
12 | Hoa Xuan, Cam | Hoa Xuan WWTP, Co Man | 04/11/2010 8 hhs
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_Period 1
No. of
No. | commune/wards Locations interviewed
Date
‘householders
(hhs)
Le dist. village
Hoa Quy, Ngu
13 Hanh Son dist. 02/11/2610 30 hhs
poa g, e 02/11/201 29 hh,
14" Hanh Son dist Da Nang Southern Link Road 010 ’
Hoa Phuoc
15 | commune, Hoa 04/11/2010 18 hhs
Vang dist.
Bang 8-2 Consultation results in Period |
Discussed ‘The reviews have been updated in the EIA Consultants’
issues _ ‘ I g ' solution
Project - 66% has information on Project PIIP - DN 2B | PMU should enhance
information mainly about the project scale, goals and issues | information to people
related to the compensation and relocation. in the project area
- 34% does not know about the project because
they did not attend the dissemination meeting
organized by the ward / commune PC combined with
population group leaders
General People living in the LIA said: Currently in LIA, the
information public garbage
about the | - The environment is polluted and odor from | collection system
project open channels escape in addition to frequent flooding | works  well.  The
environment because of the damaged drainage system change of garbage
- Most people use 2 compartment septic tanks transit model or trash
- 47% drink drilled well water, 53% use tap | installation is not
water necessary.
- Waste is collected thoroughly
Negative - 29.6% is worry about the compensation and {The Design
environmental | resettlement that will affect the employment, at the |Consultant  should
impacts same time 71.4% said the project preparation stage |study carefully the
has not significantly impact (Hoa Xuan, Hoa Quy, |location  of  the
Hoa Phuoc and Hoa Khanh Bac). horizontal culverts for
- Residents in group 15 — Khai Tay 2 Village |flood control in Khai
think that the southern link road will prevent flooding | Tay 2 when designing
if the drainage is not placed accordingly. South link road (The
- In the construction phase, there will be effects | Environmental
of dust, noise, housing vibration and insanitation |Consultants included
(opinion of people along Le Tan Trung road). in the report).
- In the operational phase, people recommend
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Discussed The reviews have been updated in the EIA Consultants’
issues ‘ - : : . solution
that PMU should manage the waste and waste water
better. Measures to minimize
house cracking when
there is the
construction of box
culverts 3.5m deep
along Le Tan Trung
road (the
Environmental
Consultants included
in the report).
Protect  the| - People recommend measures to reduce dust, | Have design and
environment noise and environmental hygiene as follows: technical solution to
during the | - The Contractors notify construction plans for | limit smell in the
construction people early; buffer zone to meet
phase - The Contractors have reasonable construction | QCVN 07:
measures to minimize road erosion and houses and | 2010/BXD (the
arrange traffic signs, lights at night; Environmental
- Deodorize smell from Xuan Hoa and Lien | Consultants included
Chieu WWTPs. in the report)
Other - Set up hotline to provide full information to | - Build a community-
environment citizens about the project; based environment
management - Implement administrative fine to Contractors | monitoring system;
issues which cause environmental pollution;
- The Contractors must undertake to compensate | - The Contractors
sidewalks, houses damaged by the construction; must strictly follow
- People support the project and think improving | the proposed
environmental awareness to people is necessary. mitigation measures

The consultation results of Period 1 of the Consultant are updated in the report.

Period 2: The Community Consultation Period 2 was conducted from 02/11/2010 - 16/12/2010
in the form of community meetings for 15 project wards. The process is organized as follows:
The Consultants prepare a draft summary of the environmental impact report and sent
dispatches to the ward people's committees in where there are project affected households. The
ward people's committees sent dispatches to affected households and invited them to attend
meetings with the Environmental and RAP Consultants to discuss environmental issues related

to the Project.

The plan and implementation results are summarized in Table 8-3 and the minutes of meeting
is presented in Appendix 8-2.
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Table 8-37 Results of Public Consultation Period 2

Commune / Consultation Period 02 V Consultants’ solutions
No. Ward Date Number of | People’s feedback
- participants
- On-site waste | Request the Contractors
management | to supplement regular
garbage collection
) (noted in the mitigation
1 Thgog‘fl?r‘;g 10/12/2010 | 18 hhs mcasures and EMD)
An Hai Bac Small alleys, fire | Propose to build
2 - Son Tra 11/12/2010 42 hhs trucks may not | hydrants and train
penetrate people to use them
An Hai effectively when
3 | Dong-Son | 11/12/2010 16 hhs incidents occur
Tra
Binh Hien - Connection Give warnings that need
4 Hai Chau 13/12/2010 [1 hhs to be monitored
Limit impacts of | The Contractors must
Binh Thuan dust and insanitation | have _ reasonable
50 ° Hai Chau 14/12/2010 12 hhs construction plan and
muitigation measures
outlined in EMP
Hoa Cuong Dust, r}oise, traffic fl‘he Coqt_rac@rs
6 Bac - Hai 13/12/2010 15 hhs congestion implement mltlgatlon
Chau measures stated in the
EMP
Muddy roads caused | Carry out construction
Tam Thuan - by digging section by section and
7 Thanh Khe 15/12/2010 14 hhs management solid
waste
Hoa Tho There‘ is ‘ﬂood‘ing Construction does not
§ | Dong-Lien | 15122010 | 20hhs when it heavily rains Sig;ﬁ; or blgrci‘inaﬂglz
system
Avoid damages to | Limit vibration when
Hoa Hiep around homes compact road
9 | Bac-Lien |16/12/2010| 1S hhs embankment and do not
Chieu mobilize large? vehicles
when  carrying  out
construction in alleys
Hoa Quy - Flooding in the | Connect the tertiary
10 Ngu Hanh 02/11/2010 27 hhs operation phase drainage system with
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Commune / Consultation Period 02 N Consultants’ solutions
No. Ward Date Number of | People’s feedback
- participaunts ;
Son primary and secondary
drainage system
Traffic affection The Contractors must
Hoa Hai - sign up for transporting
11 | NguHanh | 2/11/2010 21 hhs materials  for  the
Son construction of the
Southern Link Road
Living activities of | Request the Contractors
Hoa Phuoc - workers will cause | to remind their workers
12 Hoa Vang 41172010 21 bhs affects to respect local cultural
practices
The Contractors must
. sign up for transporting
13 g‘;‘; I;;:r‘: © 105/11/2010 | 7hhs | Traffic affection materials  for  the
& construction of the
Southern Link Road
Hoa Khanh People are
14 | Bac-Lien |05/112010| 11nhs | Concerned about | The operators must
Chieu smell from  the | strictly implement the
WWTP mitigation measures
15 Hoa Xuan - 04/11/2010 12hhs Residents concerned | outlined in EMP
Cam Le about local flooding
»  Interview local authorities

After completion of the initial EIA report with the impact of the project and the mitigation
measures, the PMU sent the Document No.228/CV.BQLDNCDT dated on 30 March 2011
about receiving comments from community for EIA Investment Project Da Nang priority
infrastructure — phase 2B. All 15 wards had been consulted and had 12 wards sent their

feedback. Detail feedbacks can be summarized as follows:

- Agree the project to be implemented quickly.

- Highly agree with measures to minimize negative impacts on the environment of PMU who
will apply as stated in the report.

- The compensation and clearance must be carried out quickly, apply policies fairly,
satisfactory. In addition, investors should have a specific plan to arrange resettlement for white
households are cleared.

- Implement construction schedule on time, to minimize the impact of local people, traffic
safety and security in the construction area. During construction time, should have a reasonable
plan to avoid damaging the public works.

- Contractor should avoid transportation of construction materials in the peak hours, especially
going through populated areas to limit the accident may occur.

146



El4 report of Da Nang Priority Infrastructure Investment Project — Phase 2B

- After completion of the project, the Project Manager should remind the contractor to reinstate,
to avoid causing aesthetic and environmental pollution.

- WWTP should be mitigation measures to handle odor emissions.

- WWTP should be monitored the quality of wastewater outlet periodically to control and limit
surface water environmental pollution.

- WWTP Lien Chieu needs to build a seperated pipe line to discharge to water body, not
combined with the pipe line of the Hoa Khanh industrial zone, to limit the deterioration of
responsibility for each other when the WWTP Lien Chieu or WWTP of Hoa Khanh industrial
zone operate ineffectively. In addition, WWTP Lien Chieu regularly measured wastewater
quality at the outlet to ensure efficient operation.

- Recommend investor needs to closely coordinate with relevant agencies to implement the
project as the schedule and good quality and compliance measures to minimize the negative
impacts during construction and operation phases of the project.

All comments above were included in Chapter 6 of the report and the project owner will be
strictly implemented.

The written response is shown in Appendix 8-4

8.2 DISCLOSURE

e The Vietnamese summary report on environmental impact will be publicized to the
project affected wards.

* The complete Vietnamese environmental impact report will be publicized to Danang
People's Committee.

o The complete English environmental impact report will be publicized at the World
Bank office at 63 Ly Thai To, Hanoi, Vietnam.

¢ The complete English environmental impact report and English summary report which
are being prepared will be open in OneStopshop in Washington DC.
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CHAPTER 9. CONCLUSIONS, RECOMMENDATIONS AND COMMITMENTS

9.1 CONCLUSIONS

DN-PIIP- Phase 2B that has three component of A, B and C invested will significantly
contribute to promoting the economic - social development and sustainable poverty reduction
throughout the physical and social infrastructure investment and upgrading in low-income
areas as well as the environmental management and infrastructural development in the south of
the city.

After being complete, Component A will update 20,076m long of roads, 15,873m long of street
lighting, 36km of water-supply pipelines, 03 kindergartens and 07 community houses, serving
6,691 households in 09 LIAs. The investment is essential as it not only results in the urban and
sanitation improvement but contributes to improving the lives of poor people, giving them a
chance to catch up with the pace of the City’s development.

Completed Subcomponents: B52, B53 will upgrade and extend more than 13km long of box
culverts and 10km long of pressure culverts, draining wastewater across three districts of Son
Tra, Ngu Hanh Son and Lien Chieu where there is not the investment and improvement in the
wastewater and storm-water drainage. The investment will help promote the environment
improvement significantly in new residential areas and help connect with the existing systems
seamlessly, bringing all wastewater to the existing WWTPs. Besides, the investment of
922.63m embankment of northern Trung Nghia Lake and the surrounding landscape of the lake
will contribute to the storage of 162,366 m’ rainwater, thoroughly addressing the flooding
problem in the region. At the same time, it helps condition the air and landscape 36,900m’ of
the central park of the City which is potentially untapped. Although the investment is not
much, it brings lots of practical results.

The investment in Subcomponents: B54, B55a is the major strategy of the City’s long-term
wastewater management. There are two newly constructed Hoa Xuan WWTP and Lien Chieu
WWTP. The design capacity of each plant is 320,000 m>/day with eight processing modules
and each module has a capacity of 40,000 m*/day. In the first phase, the project is implemented
only a half of the design module with 20.000 m’/day. However, the construction area must be
fully prepared to expand the WWTP to meet its full capacity.

Hoa Xuan WWTP situated in an area of 22.0414ha of Hoa Xuan ward - Cam Le district
- following Decision No.7919/QD-UNBD dated 15/10/2010 of Da Nang City People's
Committee is planned treating the regional wastewater and receiving wastewater from Hoa

Cuong and Ngu Hanh Son plants.

Lien Chieu WWTP located in an area of 10 hectares of Lien Chieu district is planned treating
wastewater in the Northern region of the City following Decision No.8500/QD-UNBD dated
11/05/2010 of Da Nang City People's Committee. It will serve the wastewater treatment in the
project area and receive wastewater from Phu Loc Treatment Plant in the coming time. The
strengths and weaknesses of the locations and process technologies of the wastewater treatment
plants are presented in Chapter 2. The following is the basic summary:
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Selection of locations

Table 9-1 Weakness and Strength for selection of locations

Strengths

Weaknesses

Because the geographical location of the plant is on
low-lying areas, it can receive more gravitational
wastewater;

Due to the poor ecosystem and less land-use value, this
conversion of land-use purpose will become more
efficient;

Due to sparse population, negative impacts will be few
and can be minimized;

Located near large rivers of Tu Cau and Vinh Dien
branch, which have high water-flows from 67.37m’/s in
dry seasons and mainly serve for the water transport,
the plant is considered capable of receiving the
designed wastewater after the safe treatment;

It is able to extend and receive wastewater from Hoa
Cuong and Ngu Hanh Son Wastewater Treatment
Plants favorably;

As the buffer zone adjacent to
the northern residential area of
Cam Le river is less than
210m, TCVN 7222: 2002 is
not applied. Instead, QCVN
07/2010/BXD, which allows
40m of buffer zone distance
provided that there are close
treatments of drying sludge
and smell  deodozization
before waste is discharged into
the atmosphere, is applied.
However, this would lead to
the increase of investment and
operation costs.

The agricultural land has low productive value, poor
natural ecosystems and sparse population. Besides, the
plant can directly discharge into Cu De river (with the
flow of 20m3/s in dry seasons), which is capable of
receiving wastewater after treatment. The geographical
location and distance can be expanded and accepts
wastewater from Phu Loc favorably.

It can be applied QCVN
07:2010/BXD for the buffer
zone of 40m wide next to Hoa
Khanh residential area but the
investment and operation costs
will increase. In addition, the
Plant's discharge point is on
the discharge downstream of
Hoa Khanh Industrial Zone.
Thus the resonant pollution in

discharging area  maybe
difficult to control but
reducible.

In brief: the selected locations for two Hoa Xuan WWTP and Lien Chieu WWTP are
reasonable for the City’s Waste Management Strategy to 2040, whose small and negative
impacts can be minimized.

Treatment technologies:

The selected technologies are analyzed as consistent with the locations, size, climatic
conditions and human resources of Da Nang city.

- Secondary Processing Technology: Extending Aeration Oxidation Ditch. Its advantage
is the ability of oxygen transfer of 2.05kg/kWh, much more efficient than other
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technologies. This leads to a high effective treatment of waste, less sludge, good
siltation and low smell.

- Odor Deodozization Technology by Biological Filtration is optimal because it can
reduce 99% H,S, has low costs and has no by-products affecting the environment.

The Chlorine Gas Disinfection Technology is appropriate because of its spectrum disinfectant,
popularity and low costs. Besides, it also contains a number of disadvantages such as its
residual chlorine in water may cause negative impacts on the environment, the corrosion of
equipment and human health but these factors can be minimized.

In addition, fine sludge will be proposed for treatment and disinfection and can be used as a
source of organic fertilizer to help reduce the overload of Khanh Son landfill in the future.

Component C will build for the City an asphaltic road of 34m wide and 7,279km long, which
starts from National Highway 1A in Hoa Phuoc - Hoa Vang region through Hoa Quy — Ngu
Hanh Son rice field and ends at Son Tra - Dien Ngoc intersection of Son Tra district. The
alignment will limit negative impacts and does not break the City’s Urban Transport Planning
provided in Decision No.7922/QD-UBND dated 14/01/2006 by the City People's Committee.
On the way, there are two bridges crossing Vinh Dien River with the length of 420.8m and 10
spans, which are large enough for the navigation clearance of the grade-4 River, and Co Co
Bridge crossing Co Co River with the length of 80m and 2 spans, which has no boat
navigation. The completed southern road will create economic-social development
opportunities for the south of the City which is potentially untapped. Also, people living in Hoa
Quy - Ngu Hanh Son district and Hoa Phuoc - Hoa Vang district have chance to access the
urban education and healthcare infrastructures and take opportunities to improve their incomes
by means of trading with the external. The central population density, whereby, reduces thank
to the emigrants who are looking for development opportunities in new urban areas.

Besides the aforesaid positive effects, the process of building and operating the Project does
not avoid certain environmental negative impacts at various degrees (as reviewed in Chapter 5).
However, most the impacts are small and medium and can be minimized at acceptable levels
by highly feasible mitigation measures (mentioned in Chapter 6). These are also summarized in
Table 7-1.

Thank to the advantages of the invested components, limitable negative impacts, proposed
reasonable mitigation measures, and the support, supervision and management of Dang Nang
City, PIIP-PMU and city authorities (mentioned in Chapter 7), the Project certainly succeeds,
brings benefits, is practical for the people and contributes to the sustainable poverty reduction

and socioeconomic development of the City.

9.2 RECOMMENDATION

Functional agencies are requested to provide support so that the project can be soon started.
Local environmental management agency is requested to supervise the project implementation
for ensuring technical parameters and monitor environmental parameters during project
execution.

Relevant agencies should closely coordinate together during pre-construction and construction
stages to ensure the project schedule and progress because the project area may be affected by
storms in rainy season.
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9.3 COMMITMENTS
Da Nang Department of Transportation - the Project Owner pledged that:

1. EIA report will be in accordance with current environmental regulations and standards
of Vietnam as well as environmental safeguard policies of World Bank.

2. After obtaining approval for EIA report, we will implement environmental protection
alternative following contents mentioned in the approved EIA report.

3. Our project will not use any chemical substances which are named in the list of
prohibition of Vietnamese State and in international convention in which Vietnam

involved.

We pledged to take full responsibility to laws of Vietnam for any mistakes.
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Appendix 1-1 ETA Methodology

Objectives

Scope of work

Methodology

Step
1 — Research of
available

documents and
determine the
data
requirements

Collect and evaluate
information about
the project:

- The components,

- Technical
documentation,
locations, content
and progress of
project
implementation;

- Information on
natural conditions
and regional
projects;

- Information on
current
environmental,
economic and
social conditions;

Research standards
and appropriate
regulations related to
environmental quality,
land use, including the
vulnerable position
and protect the
historic, cultural, land
use control.

Study the existing
documentation on the
project and
environmental
conditions, the area
affected by the
project.

Collecting, filtering
and aggregating the
environment data and
the lack of data
needed to cater to the
report.

Planning for field
surveys and
observation.

-Table research. Data
sources used in this
step is secondary
data provided by the
following agencies:
s PMU;

e Department of
Natural Resources
and Environment
of Danang city

s Water supply and
drainage agency

¢ URENCO

2- Site visit

- Survey and
understanding
the construction
sites of the
project;

- Supplement,
verify and edit
information in
step 1;

- Collect
information and
missing data;

Conducting field
surveys, observations
and collect
information
Implementation of
monitoring and
collecting and
evaluating results;
Comparison with the
standards and
international standards
to assess the
environmental status
and forecast trends
and analyze changes
cause the
abnormalities of
environmental quality

Use the following
methods:

- Field survey;

- Methods of
identification;

- Methods of
assessment;

Data: Primary data
sources, measured
directly. Reliability of
data sources will be
adequately assessed in
the EIA report

3- Study the
components

- Summary of
construction
plans to list the
actions and

Synthesize and
summarise
construction plans for
each component,

Table research. This
step must be done

with close cooperation
with the consultancy |

1
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assess their together with its unit design,

impacts on the specific detailed construction and

environment; design project management
boards;

' 4- Determine the - Methods of
Environmental potential impacts of identification;
impact pre-construction, - Method of rapid
assessment construction and assessment;

operation phase; - Check-list

Quantify the approach;

environmental - Matrix method;

impacts. - Modeling;

Determine the

importance and

acceptable level of

impacts.

Evaluate issues of

potential

environmental risks.

[dentify and estimate

the extent and quality

of existing data, its

discrepancies and

original data, and

specify the

insignificant issues
5- Propose Propose measures - Table research;
mitigation necessary for - Modeling;
measures mitigation of negative | - Method of

effects and effective forecasting;

measures 1o - Method of expert

strengthen the positive opinion;

impacts - Method of map

Forecast the overlapping;

remaining impacts and

estimate the extent of

damage;

Establish a

preliminary content

(impacts, mitigations)

and conduct

consultations,

gathering the opinions

of the People's

Committee of Ward /

social sectors.
6- Construct Serving for the The construction of - Table research, in
EPM control and EPM should pay consultation with

implementation of attention to four stakeholders such
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construction works

aspects: (i) measures

as Department of

environmental
impacts, in terms
of community's
awareness.
Identify the
community's views
on appropriate
measures to
minimize impacts
of the project;

information to affected

people for the contents

of such reports and EPM

Consultation comments

from local authorities,

affected people and
groups.

e Scope of the project
and potential
environmental
impacts;

¢ The mitigation
measures proposed

e Mechanisms for
managing and
supervising the
implementation.

according to to mitigate Natural Resources
requirements and environmental and Environment
environmental impacts, (ii) of Danang city,
regulations of the monitoring plan / PMU and World
World Bank and the environmental Bank;
Government of monitoring (i1i)
Vietnam. capacity building
plan, and (iv)
supervision of the
implementation of
EMP.
7 — Public - Identify priority - The environmental - Interview;
consultation and | environmental consultant will assist - Questionnaire;
information issues . PMU for consultation
dissemination - Set priorities for and dissemination of

8- Report writing

- 9. Presentation of the EIA
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Appendix 1-2 EIA Consultant team

Full name

Profession

Positions

Ofﬁces‘

Le Anh Duc

MA. Environment

Deputy Director of Environment
Dept. -

Nguyen Thanh Hoang

Environment
Engineer

Environment Expert

PMU of PIIP - DN

Dang Huu Luu

PhD. History

Resettlement Specialist

Vu Duy Hai

BA. Sociology

Sociology Assistant/Researcher

Nguyen Xuan Nhan

BA. Sociology

Socialistic Analysis Team
Leader - Socialistic Specialist

Duong Dinh Dung

MSec. Environment

Environmental Analysis Team
Leader - EIA Specialist

Vo Thi Phuong Tram

MSc. Environmental

EIA senior specialist

management e e e e
Le Thi Kim Phuong Environment EIA Specialist

Engineer e
Tran Gia Phuc MSc. Environmental | EIA Specialist

‘Techniques
Phan Dinh Xuan Vinh MSc. Environmental | EIA Specialist

Techniques

Nguyen Thi Thanh Mai

BA. Sociology

_Sociological research assistant

Infra — TL JSC.

Expert on modeling wastewater

Bui Viet Hung PhD. Irrigation
contamination spread
Nguyen Van Mien BA. Biology Expert on aguatic animals and

plants

University of
Natural Sciences
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Appendix 2-1 |

Details of investment in LIAs

They are summarized in Tables 1.3, 1.4, 1.5 and Table 1.6

(Source: The Work Construction Project Report (Component A) - Upgrading Infrastructure in LIAs, September 2010)

Table 1.1: Upgrading lighting systems for 09 LIAs

No. UPGRADING NEW Length of Width of roadbed Length of High
CONSTRUCTION AREAS route (m) Ijeve! of cagble Lighting | Lighting pressure
(m) lighting ABC(m) box post h(g‘g;s

I Binh Hien - Hai Chau district 3363 3321 1 56 156
1 K40 Trung Nu Vuong 165 Average 2m 160 3 8

2 K152 Trung Nu Vuong 255 Average 2m 234 8 14

3 K307 Phan Chu Trinh 130 Average 2m 125 2 7

4 K129 Huynh Thuc Khang 85 Average 2m 23 2 4

5 K135 Huynh Thue Khang 85 Average 2m 107 3 6

K180 Huynh Thuc Khang - K281 Hoang

6 | Diow - KK>4 Neuyen T o To Bl 26 Average 2m 226 6 13

7 K320 Hoang Dieu 135 Average 2m Village 134 1 2 7

8 K338 Hoang Dieu to Nguyen Hoang 445 Average 2-6m 415 4 15

9 K266/57 Hoang Dieu 313 Average 2m 313 4 18

10 K266/67 Hoang Dieu 187 Average 2m 187 3 9
1 K266/79 Hoang Dieu 346 Average 2m 346 5 18

12 K25 Trung Nu Vuong 86 Average 2m 86 3 6

13 K33 Trung Nu Vuong 738 Average 2m 738 7 16
14 1 K67 Trung Nu Vuong 167 Average 2m 167 V 4 9
1 Binh Thuan - Hai Chau district 1437 1387 1 8 59

1 K368 Hoang Dieu 580 Average 1.2 - 3m Village 550 2 13

2 H89/K366 175 Average 2.5m Village 155 ] 3 8

3 Small alleys in subareas of Binh An 682 Average 1.2 -3m Village 682 3 38
1 Population Group No- 2- Nguyen Tri Phuong- Hoa Cuong Bac- Hai Chau 2206

district
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1 LIA No. 2 Nguyen Tri Phuong ) B<3.5m & B>3.5m | Village 2.206 1 30 166
IV | Hoa Tho Dong - Cam Le district 1175
1 LIAs from Population Groups 16+29 Hoa 660 B=55 - 660 1 23 23
=5.5m
Tho Dong ward
2 LIA at Population Groups 27, 28, 29 30. 515 B<3 5m - 515 1 6 22
31. 32. 33 Hoa Tho Dong ward -
4 Thuy Tu - Hoa Hiep Bac - Lien Chieu - - - - - - -
district
VI | An Hai Bac - Son Tra district 3509
1 LIA An Don, An Tan - B<3.5m Village 3.509 2 184 194
VII | An Hai Dong, Son Tra district 533
1 LIA An Thanh, An Dong - B=5.5m Village 533 1 19 19
VIII | Tho Quang - Son Tra district 3030
1 LJA Thanh Vinh 1.2; Loc Phuoc 2.3 B<3.5m & B>3.5m 2211 1 64 126
) LIA Quang CuB B<3.5m 819 l 31 43
IX | Tam Thuan - Thanh Khe district 900 712 1 22 28
1 The road along the railway 180 Average 2.9m Village 153 1 6 5
2 Alley 158 Tran Cao Van 400 Average 2.0m Village 369 11 18
3 Alley 159 Tran Cao Van 80 Average 1.8m Village 53 2 2
4 Alley 165 Tran Cao Van 80 Average 2 —2.5m Village 67 1 1
5 Alley 173 Tran Cao Van 80 Average 1.8 - 2m Village 70 2 2

Source: The Work Construction Project Statement - Component 4 (Phase 2) - 10/ 2010
Table 1. 2: Upgrading the traffic system for roads, alleys in 09 LIAs

No. | Upgraded roads. alleys Length Width of road Width of designed Type of road

(m) (m) road

(m)

1 Binh Hien - Hai Chau district 650
1 K338 Hoang Dieu 140 Concrete road. Width 2 - 3m Average 2.5m Cement concrete
2 K266 Hoang Dieu ' 175 Concrete road. Width 4 - Sm Average 4.5m Cement concrete
3 K266/79 Hoang Dieu 33 Concrete road. Width 3 -3.5m Average 3m Cement concrete
II | Binh Thuan - Hai Chau district 2170
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K356 Hoang Dieu

1 484 Concrete road. Width 3.5 - 4m Average 3.5m Cement concrete
2 K368 Hoang Dieu 580 Concrete road. Width 1.2 - 3m Average 2.2 - 2.5m Cement concrete
3 K408 Hoang Dieu 335 Concrete road. Width 1.2 -4m | Average 2.2 -2.5m Cement concrete
4 K442 Hoang Dieu 242 Concrete road. Width 2 -3m Average 2.2 - 2.5m Cement concrete
5 K354 Trung Nu Vuong 223 Concrete road. Width 2 -2.5m Average 2.2 -2.5m Cement concrete
6 Nguyen Hoang 220 Concrete road. Width 2 -2.5m Average 2.2 -2.5m Cement concrete
7 H89/K366 Hoang Dieu 86 Width B=1.3-2.1m Average 2.5m Cement concrete
Il | Population Group No. 2- Nguyen Tri Phuong - Hoa Cuong Bac - Hai Chau
district:1033
1 Route A 378 Concrete road 4m. Width 6-7m | Average 6-7m Cement concrete
2 Route B 250 Soil road. Width 2-3m Average 2-3m Cement concrete
3 Route C 192 Soil road. Width 3-4m Average 3-4m Cement concrete
4 Route E 213 Concrete road. Width 1.5-3m Average 2-3m Cement concrete
1V | Hoa Tho Dong - Cam Le district 1791.3 V
1 Route DI-T12 (D1 intersects Nguyen | 661.8 Concrete road 5.5 m Average 5.5m Cement concrete
Nhan road and T12 intersects Binh Thai
population group) along Phong Bac canal
2 Route N2-CN2 (along the alley ROW) | 702.8 Concrete road 5.5 m Average 5.5m Cement concrete
connecting Route D1-T12
3 Route N3-CN3 ( along the alley ROW) 426.7 Concrete road 5.5 m Average 5.5m Cement concrete
Vv Thuy Tu - Hoa Hiep Bac - Lien Chieu | 4031.9
district
Route Ngo Xuan Thu: 1019.6 Asphaltic road 13.5m B=3.0m + 7.5m + Asphaltic road
- Section 1: Starting from DDA (Highway 3.0m
1A) to intersection D12 (Ngo Xuan Thu) Asphaltic road 11.5m B=3.0m + 5.5m + Asphaltic road
- Section 2 : From intersection D12 (Ngo 3.0m
Xuan Thu) to the CDA (connecting to the
1 | ADB project) o
2 | Route N1-CNI1 188.2 =<3.5m =<3.5m Cement concrete
3 | Route NIA-1--CN1A-1 116.8 =<3.5m =<3.5m Cement concrete
4 | Route N1A-2--CN1A-2 127.9 =<3.5m =<3.5m Cement concrete
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Route N1A-CNI1A

5 510.9 =<3.5m =<3.5m Cement concrete
6 | Route NIB-CNI1B 765.2 =<3.5m =<3.5m Cement concrete
7 | Route NICI1-18(NI1B) 23.9 =<3.5m =<3.5m Cement concrete
8§ | Route N1C2-11N3 51.4 =<3.5m =<3.5m Cement concrete
9 | Route Nga3-CN IC 208.1 =<3.5m =<3.5m Cement concrete
10 | Route N2A-CN2A 252.7 =<3.5m =<3.5m Cement concrete
11 | Route N2A-CN2B 121.2 =<3.5m =<3.5m Cement concrete
12 | Route N2C-CN2C 75.8 =<3.5m =<3 5m Cement concrete
13 | Route N2-CN2 282.4 =<3.5m =<3.5m Cement concrete
14 | Route N3-CN3 287.8 =<3.5m =<3.5m Cement concrete
VI | An Hai Bac - Son Tra district 1832.5
1 Route A (the road after Tran Hung Dao 527.5 - Average 5.5m Cement concrete
plots of land)
2 Route B 110 Soil road. Width 3m Average 3.0m Cement concrete
3 Route C 190 Concrete road . Width 1.5m - Cement concrete
4 Route D 208 Concrete road . Width 1.2m - Cement concrete
5 Route E 170 Concrete road . Width 1.2m - Cement concrete
6 Route F 175 Concrete road . Width 1.2m - Cement concrete
7 Route G 200 Concrete road . Width 1.2m - - Cement concrete
3 5m Average 2.0 - 3.5m
8 Route H 252 Concrete road . Width 1.0m - Cement concrete
2 0m Average 2.0 m
VII | An Hai Dong - Son Tra district 1518 :
1 Le Huu Trac to Nguyen Cong Tru 858 Soil road. Width 6m - 9m Average 6.0-9.0m Cement concrete
2 Le Huu Trac to Nguyen Duy Hieu 245 Concrete road. Width 4m - | Average 4.0-5.5m Cement concrete
5.5m
3 Le Huu Trac to Nguyen Duy Hieu 245 Concrete road. Width 5.5m to Average 5.5-6.0m Cement concrete
‘ 6om
4 Nguyen Cong Tru road 170 Asphaltic road 10.5m Average 10.5m Asphalt
VIII | Tho Quang - Son Tra district 5042

Thanh Vinh - Loc Phuoc
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1 | Route AC 668 Sm Sm Cement concrete
2 | Route D-El 401.2 3.5m-:-5.5m 3.5m-:-3.5m Cement concrete

3 | Route H-H1 138.0 3.5m-:-5.5m 3.5m-:-5.5m Cement concrete

4 | Route G-0O5 716.1 3.5m-:-5.5m 3.5m-:-5.5m Cement concrete

5 | Route N-O4 296.9 3.5m-:-5.5m 3.5m-:-5.5m Cement concrete

6 | Route O1-03 137.3 3.5m-:-5.5m 3.5m-:-5.5m Cement concrete

7 | Route L1-O2 184.6 3.5m-:~5.5m 3.5m-:-5.5m Cement congcrete

8 | Route L-K 1543 =<3.5m =<3 .5m Cement concrete

9 | Route M-O 72.3 =<3.5m =<3.5m Cement congcrete

10 | Route F-E 72.1 =<3 5m =<3.5m Cement congcrete

Quang C-B

1 Route A-E 272.4 3.5m-:-5.5m 3.5m-:-5.5m Cement concrete

2 | Route B1-B 182.2 3.5m-:-5.5m 3.5m-:-5.5m Cement concrete

3 Route B3-B6 172.2 3.5m-:-5.5m 3.5m-:-5.5m Cement concrete

4 | Route E2-E 51.8 3.5m-:-5.5m 3.5m-:-5.5m Cement concrete

5 | Route E3-E15 100.6 3.5m-:-5.5m 3.5m-:-5.5m Cement congcrete
| 6 | Route ES-E3 178.2 =<3.5m =<3.5m Cement concrete |
7 | Route E7-E4 108.5 =<3.5m =<3.5m Cement concrete |

8 | Route E8-E16 149.8 3.5m-:-5.5m 3.5m-:-5.5m Cement concrete

9 | Route E9-E10 160.8 =<3 5m =<3, 5m Cement concrete
10 | Route E11-E13 169.6 =<3.5m =<3.5m Cement concrete |

11 | Route £12-B4 369.1 3.5m-:-5.5m 3.5m-:-5.5m Cement concrete
12 | Route F-F1 48.2 =<3.5m =<3.5m Cement concrete |

13 | Route G2-BS5 147.7 =<3.5m =<3.5m Cement concrete
14 | Route G-Gl 90.4 =<3.5m =<3.5m Cement concrete |

IX Tam Thuan - Thanh Khe district 2007

1 The road along the railway 180 Average 2.9m Average 2.9m Cement concrete

2 %I}Iaf:l:'h 158 Tran Cao Van to Nguven Tat 450 Average 18- 3.5m Average 18- 3.5m Cement concrete

3 Alley 59 (horizontal) to Alley 179 330 Average 1.0 -2.0m Cement concrete

(horizontal) Tran Cao Van

Average 1.0 -2.0m
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4 Alley 59 to Alley 185 Tran Cao Van 342 Average 10.5m Average 10.5m Asphalt

5 Alley 145 Tran Cao Van 80 Average 1.8 - 2m Average 1.8 - 2m Cement concrete
6 Alley 147 Tran Cao Van 80 Average 1.8 - 2m Average 1.8 - 2m Cement concrete

7 Alley 153 Tran Cao Van 80 Average 1.6~ 1.8m Average 1.6 — 1.8m | Cement concrete

8 Alley 157 Tran Cao Van 80 Average 1.6 — 1.8m Average 1.6 — 1.8m

9 Alley 159 Tran Cao Van 80 Average 1.8m Average 1.8m Cement concrete
10 | Alley 165 Tran Cao Van 80 Average 2 -2.5m Average 2 -2.5m Cement concrete |
11 | Alley 173 Tran Cao Van 80 Average 1.8 -2m Average 1.8 - 2m Cement concrete
12 | Alley 179 Tran Cao Van 145 Average 1.8 - 2m Average 1.8 - 2m Cement concrete

Source: The Work Construction Project Statement - Component A (Phase 2) - 10/ 2010
Table 1. 3: Upgrading the wastewater drainage system in 09 LIAs

No. Work Items Length | Width of Alley Scale of work Type of |Drainage direction
of work
Alley
(m)
I Binii Hien- Hai Chau district 650 331 m
1 Drainage culvert B800-L=135m Insite Discharge to the
K338 Hoang Dieu 140 | Average 2.5m concreted culvert of Hoang
box culvert Dieu
2 | K266 Hoang Dieu 175 Average 4.5m Drainage culvert B800-1.=173m Discharge into the
3 Drainage culvert B§00-L=123m existing ditch B800
K266/79 Hoang Dieu 335 Average 3m Nguyen Hoang
road
11 Binh Thuan- Hai Chau district V
1 : . Discharge into the
Insite istine ditch
Hém H89/K366 268 | Average 2.5m Drainage ditch B400 — L=268m concreted B"”}‘;i“gge 1000
box culvert X X
| Tran Cao Van road
IIT | Population Group No. 2- Nguyen Tri Phuong- Hoa Cuong
Bac- Hai Chau district
1 Culvert route B (From 1B-13B) | 292 | Average?2-6m Drainage ditch B400 — L=292m Insite Discharge into the

10
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Culvert route C (From 1C - 8B)

190

Average 1.8 - 3m

Drainage ditch B400 — L= 190m

Culvert route D (From 1D - 8B)

209

Average 1.8 - 3m

Drainage ditch B400 — L=209m

Culvert route E (From 1E — 10E)

216

Average 1.8 - 3m

Drainage ditch B400 — L=216m

Culvert route F (From 1F — 6F)

104

Average 1.8 - 3m

Drainage ditch B400 —- L= 104m

Culvert route G (From 1G - 15QG)

362

Average 1.8 -3m

Drainage ditch B400 — L= 362m

Culvert route H (From 1H - 3H)

34

Average 1.8 - 3m

Drainage ditch B400 — L= 34m

Culvert route I (From 1I-3I)

57

Average 1.8 - 3m

Drainage ditch B400 - L= 57m

Culvert route K (From 1K ~ 8K)

174

Average 1.8 - 3m

Drainage ditch B400 — L= 174m

Culvert route L (From 1L —4L)

100

Average 1.8 -3m

Drainage ditch B400 — L= 100m

Culvert route N (From 1IN -- 3N)

53

Average 1.8 -3m

Drainage ditch B400 — L= 53m

[ ARl K]

Culvert route M (From 1M —3M)

49

Average 1.8 - 3m

Drainage ditch B400 — L=49m

concreted
box culvert

existing ditch
B400. B500.
B1200 Planned
road around
Population Group
No.2 Nguyen Tri
Phuong

-
=

Hoa Tho Dong- Cam Le district

Installing drainage systems for
population groupsFrom groupl6-
23 and From group30-33

Average 2 —~5.5m

Drainage culvert B800-L=m

Average 2 - 5.5m

Drainage culvert B600-L=m

Insite
concreted
box culvert
with
covering
slab

Discharge into the
existing ditch

Thuy Tu - Hoa Hiep Bac - Lien
Chieu district

Route E From El to E34

991

Drainage ditch: B400 — L= 300m
B600-L=300m. B800-L=327m.
B1000-L=63m

Route A From Al to A3l

1212

Drainage ditch B400-L=94m. B600-
L=706m. B800-L=412m.

Route C From C1l 1o C20

844

Drainage ditch B400-L=78m. B600-
L=541m. B800-L=225m.

Route D From D1 to D15

378

Drainage ditch B400-L=35m. B600-
L=169m. B800-L=174m.

Route J From J1to J4

139

Drainage ditch B400-L= 97m
B600-L=41m.

Insite
concreted
box culvert

Discharge into the
existing ditchtrang

11
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6 . - Drainage ditch
Route ¥ From 1 to F9 211 B400 - L= 101m. B600-L=110m.
7 - Drainage ditch B400 — L= 337m.
Route G From Glto G26 711 B600-1L=375m.
8 - Drainage ditch B400-L= 220m
Route H From HI1 to HS 73 B600-L= 198m |
VI |LIAs of An Don- An Tan- An Hai Bac- Son Tra district
- Drainage ditch B300 — L= 241m and
1 Route A From Al to A15 496 B400-1=255m.
- Drainage  ditch  B600-L=643m.
2 Route B From B to B26 727 B800-1 = 84m.
3 Route C From C1 to C9 320 - Drainage ditch B300 — 1.=320m Disch o th
4 Route D From D1 to D7 238 - Drainage ditch B300 — L= 238m. | Insite e;f;ijrgc dilt?:liranc
5 Route E From El to E3 82 - Drainage ditch B300 —-1.=82m concreted B800 gTran Hung
6 Route F From F1to F4 136 - Drainage ditch B300 - L=136. box culvert Dao road &
7 Route G From Gl to G6 242 - Drainage ditch B300 — L=242m.
8 Route H From H1 to H8 163 - Drainage ditch B300 — L= 163m
- Drainage ditch B300 - L= 61lm.
Route I From I1 to 14 120 B400 — L= 59m |
10 | Route K From Kl to K2 48 - Drainage ditch B300 - L=48m
VII (Group 37- 38 An Trung Dong- An Hai Dong- Son Tra district
1 Route A From 1A to 10A 195 - Drainage ditch B600-1L=191m Insite
2 Rou‘ge B I:rom 1B to 19B 350 - Dra%nage dﬁch B600-L.=345m concreted Discharge into the
3 Route C From 1C to 13C 392 - Drainage ditch B400-L=387m | box  culvert existing ditch
4 - Drainage ditch B400-1.=403m | with H= 600x1000
Route D From 1D to 17D 409 covering Bt~ 600x
| slab
 VIII | Tho Quang- Son Tra district ]

Thanh Vinh- Loc¢ Phuoe

12
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B600 — L= 120m;B800 — L =138m

1 Drainage ditch B400 — L= 200m and
Route A From Al to A18 542 B600-L=84m. B800-L=  39m.
B1000-L=219m
2 Drainage ditch B400 - L= 177m.
Route B From B1 to B22 520 B600-L=72m. B800-L=  50m. | Insite Discharge into the
B1000-L=221m concreted existing ditch and
3 Drainage ditch B400 -~ L= 171m. | box culvert | new designed
Route C From B1 to B22 361 B600-L=38m. B800-L=  86m. | with culvert route Tho
B1000-L=66m covering Quang — Bien
4 Drainage ditch B400 — L= 170m. | slab Dong
Route D From DI to D9 229 B600-1=59m.
5 | Route E From El1 to ES 138 Drainage ditch B400 — L= 138m
6 Drainage ditch B400 — L= 101m.
Route F From F1to F10 440 B600-1=110m.
7 . . Drainage ditch B400 — L= 137m.
Route G From G1to G12 232 B600-1=95m.
8 | Route H From HI to H5 73 Drainage ditch B400 — L= 73m
9 | RouteJ From J11toJ6 157 Drainage ditch B400 — L= 157m
10 | Route I From Il to IS 120 Drainage ditch B600 — L= 120m
11 | Route K From Kl to K4 61 Drainage ditch B400 — L= 61m
12 . . 5 Drainage ditch B400 — L= 109m.
Route N From NI to N10 307 B600-I -99m. BYOO-L= 99m.
13 : Drainage ditch B400 — L= 8%m.
Route M From M1 to M7 178 B600-1 =89m.
14 | Route O From Ol to O3 92 Drainage ditch B400 —L=92m
15 Drainage ditch B400 - L= 38m.
242 s
Route P From Pl 1o P9 242 B600-L=85m. B800-L= 119m.
16 Drainage  ditch  B600-L=176m.
7’\ o
Route Q From Q1 to Q12 ,_39' B800-L= 63m.
17 Route U From 1U — 25U 606 Drainage ditch B400 — L= 348m;

13
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18 - Drainage ditch B400 - L=
Route V From 1V — 19V 501 203m;B600 ~-L=220m;B800 -
L=78m
19 - Drainage ditch B400 - L=
Route Z From 1724172 1586 992m;B600 — L= 264m;B800 - L =
11m; B1000 - L=319m
IX | Tam Thuan- Thanh Khe district 625 614
1 Alley 147 Tran Cao Van 80 Average 1.8 - 2m | Drainage ditch B400 - L=78m Insite Discharge into the
2 Alley 153 Tran Cao Van 80 Average 1.8 - 2m | Drainage ditch B400 — L= 78m concreted existing ditch
3 Alley 157 Tran Cao Van 80 ?\és;:;age 1.6 - Drainage ditch B400 — L= 78m box culvert gzii rg(;({)}%gg()
4 Alley 159 Tran Cao Van %0 fngﬁage 1.6~ Drainage ditch B400 — L= 78m Van
5 Alley 165 Tran Cao Van 80 Average 1.8m Drainage ditch B400 — L=78m
6 Alley 173 Tran Cao Van 80 Average 2 — 2.5m | Drainage ditch B400 — L= 78m
7 Alley 179 Tran Cao Van 145 Average 1.8 - 2m | Drainage ditch B400 — L= 146m

Source: The Work Construction Project Statement - Component A (Phase 2) - 10/ 2010

14
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Table 1. 4: The investment scale of the water supply system in 09 Li4s

No.

Upgraded Road, Alley Length of | Option 1- Pipes on both sides | Option 2- Pipes on one side
road of Alley of Alley
(m) Length (m) Diameter Length (m) Diameter
I | Binh Hien- Hai Chau district
1 | Connection Point No. 1 20 40 D350-HDPE 20 D50-HDPE
2 | Alley 362 Hoang Dieu — Point 2 130 260 D63-HDPE 130 D63-HDPE |
3 | Connection Point No. 3 90 180 D63-HDPE 90 D63-HDPE
4 | Connection Point No. 4 60 120 D50-HDPE 60 D50-HDPE
5 | Connection Point No. 5 32 64 D50-HDPE 32 D50-HDPE
6 | Connection Point No. 6 32 64 D50-HDPE 32 D50-HDPE
7 | Connection Point No. 7 172 344 D63-HDPE 172 D63-HDPE |
8 | Connection Point No. 8 272 544 D50-HDPE 272 D50-HDPE
9 | Connection Point No. 9 80 160 D50-HDPE 80 D50-HDPE
10 | Connection Point No. 10 70 140 D350-HDPE 70 D350-HDPE
11 | Connection Point No. 11 245 490 D63-HDPE 245 D63-HDPE
12 | Connection Point No. 12 105 210 D50-HDPE 105 D50-HDPE
13 | Connection Point No. 13 90 180 D50-HDPE %0 D50-HDPE
14 | Connection Point No. 14 130 260 D50-HDPE 130 D50-HDPE
15 | Connection Point No. 15 25 50 D50-HDPE 25 D50-HDPE
16 | Connection Point No. 16 25 50 D50-HDPE 25 D50-HDPE
17 | Connection Point No. 17 60 120 D50-HDPE 60 D50-HDPE
18 | Connection Point No. 18 32 64 D50-HDPE 32 D50-HDPE
19 | Connection Point No. 19 42 84 D50-HDPE 42 D50-HDPE
20 | Connection Point No. 20 87 174 D50-HDPE 87 D50-HDPE
21 | Connection Point No. 21 85 170 D50-HDPE 85 D50-HDPE
22 | Connection Point No. 22 103 206 D50-HDPE 103 D50-HDPE
23 | Connection Point No. 23 25 50 D50-HDPE 25 D50-HDPE
24 | Connection Point No. 24 22 44 D50-HDPE 22 D50-HDPE
15 Connection Point No. 25 20 40 D50-HDPE 20 D50-HDPE

15
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14 Binh Thuan- Hai Chau district | - - ~
IIT | Population Group No- 2- Nguyen Tri Phuong- Hoa Cuong Bac-
Hai Chau district
1 | Connection Point No. 1 125 200 D50. D63-HDPE
2 | Connection Point No. 2 115 115 D50 - DHPE
3 | Connection Point No. 3 75 75 D50 - DHPE
4 | Connection Point No. 4 324 324 D50. D63-HDPE
5 | Connection Point No. 5 60 60 D50 - DHPE
6 | Connection Point No. 6 66 66 D50 - DHPE
7 | Connection Point No. 7 90 150 D50 - DHPE
8 | Connection Point No. 8 46 46 D50 - DHPE
9 | Connection Point No. 9 60 110 D50 - DHPE
10 | Connection Point No. 10 36 3 D50 - DHPE
11 | Connection Point No. 11 40 40 D30 - DHPE
12 | Connection Point No. 12 135 210 D50 - DHPE
13 | Connection Point No. 13 50 , 50 D50 - DHPE
1V | Hoa Tho Dong- Cam Le district
1 Connection Point No. 1 125 200 D50, D63-HDPE
2 | Connection Point No. 2 115 115 D50 - DHPE
3 | Connection Point No. 3 75 75 D50 - DHPE
4 | Connection Point No. 4 324 324 D50. D63-HDPE
5 | Connection Point No. 5 60 60 D50 - DHPE
6 | Connection Point No. 6 66 66 D50 - DHPE
7 | Connection Point No. 7 90 150 D30 - DHPE
8 | Connection Point No. § 46 46 D50 - DHPE
9 | Connection Point No. 9 60 110 D50 - DHPE
10 | Connection Point No. 10 36 36 D50 - DHPE
11 | Connection Point No. 11 40 40 D50 - DHPE
12 | Connection Point No. 12 135 210 D50 - DHPE
13 | Connection Point No. 13 50 50 D50 - DHPE
V' | Thuy Tu- Hoa Hiep Bac-Lien Chieu district
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352 704 D63-HDPE 352 D63-HDPE
1 Connection Point No. 1 300 600 DS50-HDPE 300 D50-HDPE
437 874 D63-HDPE 437 D63-HDPE
2 | Connection Point No. 2 65 130 D50-HDPE 60 D50-HDPE
1130 2260 D110-HDPE 1130 D110-HDPE
3 | Connection Point No. 3 1437 2874 D63-HDPE 60 D63-HDPE
3063 6126 D63-HDPE 3063 D63-HDPE
4 | Connection Point No. 4 199 398 D50-HDPE 199 D30-HDPE
242 484 D63-HDPE 242 D63-HDPE
5 | Connection Point No. 5 20 40 D50-HDPE 20 D50-HDPE
200 400 D63-HDPE 200 D63-HDPE
6 | Connection Point No. 6 70 140 D50-HDPE 70 D50-HDPE
VI | An Hai Bac- Son Tra district
630 1260 DI110-HDPE 630 D110-HDPE
1 | Connection Point No. 1 135 270 D63-HDPE 135 D63-HDPE
VII | An Hai Dong- Son Tra district
1 Connection Point No. 1 100 200 D50-HDPE 100 D50-HDPE
2 | Connection Point No. 2 77 154 D50-HDPE 77 D50-HDPE
3 | Connection Point No. 3 3 70 D50-HDPE 3 D50-HDPE
4 | Connection Pomt No. 4 74 74 D50-HDPE 148 DS0-HDPE
S | Connection Point No. 5 76 152 D350-HDPE 76 D50-HDPE
6 | Connection Point No. 6 50 102 D50-HDPE 50 D50-HDPE
7 | Connection Point No. 7 51 102 D50-HDPE 51 D350-HDPE
8 | Connection Point No. 8 33 66 D50-HDPE 33 D50-HDPE
9 | Connection Point No. 9 20 40 D50-HDPE 20 D50-HDPE
10 | Connection Point No. 10 3 60 D50-HDPE 3 D50-HDPE
it | Connection Point No. 11 30 100 D30-HDPE 50 D50-HDPE
12 | Connection Point No. 12 90 140 D50-HDPE 90 D50-HDPE
13 | Connection Point No. 13 30 100 D50-HDPE 50 DS5S0-HDPE
14 | Connection Point No. 14 70 140 D50-HDPE 70 D50-HDPE
15 | Connection Point No. 15 80 160 D50-HDPE 30 D50-HDPE

17
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16 | Connection Point No. 16 40 80 D50-HDPE 40 D50-HDPE |
17 | Connection Point No. 17 51 102 D50-HDPE 51 D50-HDPE
|18 | Connection Point No. 18 80 160 D50-HDPE 80 D50-HDPE
19 | Connection Point No. 19 165 D63-HDPE 165 D63-HDPE
20 | Connection Point No. 20 33 D63-HDPE 330 D63-HDPE
21 | Connection Point No. 21 30 60 D50-HDPE 3 D50-HDPE
22 | Connection Point No. 22 121 242 D50-HDPE 121 D50-HDPE
23 | Connection Point No. 23 60 120 D50-HDPE 60 D50-HDPE
24 | Connection Point No. 24 72 144 D50-HDPE 72 D50-HDPE
VIII | Tho Quang- Son Tra district
Thanh Vinh- Loc Phuoc
I | Connection Point No. 1 220 440 D110-HDPE 220 D110-HDPE
83 166 D50-HDPE 83 D50-HDPE |
2 | Connection Point No. 2 245 490 D63-HDPE 245 D63-HDPE
3 | Connection Point No. 3 40 100 D50-HDPE 40 DS0-HDPE
445 890 D110-HDPE 445 D110-HDPE
264 528 D63-HDPE 264 D63-HDPE
4 | Connection Point No. 4 860 1720 D50-HDPE 860 D50-HDPE
Quang Cu
1 | Connection Point No. 1 30 60 D50-HDPE 3 D50-HDPE
2 | Connection Point No. 2 100 200 DS5S0-HDPE 100 D50-HDPE
3 | Connection Point No. 3 50 100 D50-HDPE 50 D50-HDPE
15 30 D63-HDPE 15 D63-HDPE
4 | Connection Point No. 4 50 100 D5S0-HDPE 100 D50-HDPE
|5 | Connection Point No. 5 80 160 D50-HDPE 80 D50-HDPE
6 | Connection Point No. 6 71 142 D50-HDPE 71 D50-HDPE
7 | Connection Point No. 7 60 120 D30-HDPE 60 | D50-HDPE |
8 | Connection Point No. 8 100 200 D50-HDPE 100 D50-HDPE
9 | Connection Point No. 9 65 130 D50-HDPE 65 D50-HDPE
10 | Connection Point No. 10 220 440 D50-HDPE 220 D50-HDPE
11 | Connection Point No, 11 195 390 D110-HDPE 195 D110-HDPE
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550 1100 D63-HDPE 550 D63-HDPE
12 | Connection Point No. 12 115 230 D50-HDPE 115 D50-HDPE
IX | Tam Thuan- Thanh Khe district
1 Along Tran Cao Van From Alley K147 to K181 175 175 D110-HDPE 175 D110-HDPE
2 | Alley 97 Tran Cao Van 80 150 D63 - DHPE 75 D63 - DHPE
3 | Alley 111 Tran Cao Van 80 140 D63 - DHPE 70 D63 - DHPE
4 | Alley 117 Tran Cao Van 80 140 D63 - DHPE 70 D63 - DHPE |
5 | Alley 125 Tran Cao Van 80 150 D63 - DHPE 75 D63 - DHPE
6 | Alley 135Tran Cao Van 80 150 D63 - DHPE 75 D63 - DHPE
7 | Alley 141 Tran Cao Van 80 150 D63 - DHPE 75 D63 - DHPE
8 | Alley 147 Tran Cao Van 80 150 D63 - DHPE 75 D63 - DHPE
9 | Alley 157 Tran Cao Van 80 140 D63 - DHPE 70 D63 - DHPE |
10 | Alley 159 Tran Cao Van 80 150 D63 - DHPE 75 D63 - DHPE
11 | Alley 165 Tran Cao Van 80 150 D63 - DHPE 75 D63 - DHPE
12 | Alley 173Tran Cao Van 80 75 D63 - DHPE 75 D63 - DHPE |
3 | Alley 179 Tran Cao Van 145 220 D63 - DHPE 145 D63 - DHPE
14 | Alley 181 Tran Cao Van 80 75 D63 - DHPE 75 D63 - DHPE
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Appendix 3-1. Alternative for LIAs

Table 1. Proposed investment in upgrading the transport system at roads and alleys in 09 LIAs

Upgraded roads and alleys Length Width (m) Proposed upgraded options Community’s option Environmental
No (m) Option 1: as Option 2: as assessment
) existing planned
o roads/alleys roads/alleys
! | Binh Hién, District Hai Chdu 650
I K338 Hoang Diéu Str. 140 2-3 2,5m 4m Average 2,5m
2 K266 Hoang Diéu Str. 175 4-5 4,5m S5m Average 4,5m
3 K266/79 Hoang Diéu Str. 335 3-3.5 3m 4m Average 3m
Binh Thudn, Distriect Hdi
11 .
Chau
1 K356 Hoang Diéu Str. 484 35-4 3,5m S5m Average 3,5m
2 K368 Hoang Diéu Str. 580 1.2-3 2,2—-2.5m 4m Average 2,2 -2,5m
3 | K408 Hoang Diéu Str. 335 2.4 Ave;;)%?n2,2 - 4m Average 2.2 - 2,5m
4 | K442 Hoang Diéu Str. 242 2-3 A"er;%;z’z - 3m Average 2,2 — 2,5m
5 | K354 Trung Nit Vuong Str. 223 225 Ave‘;%‘jnz’z - 3m Average 2,2 - 2,5m
6 | Alley of Nguy2n Hoang Str. 220 225 Aver;%éraﬁl - 3m Average 2,2 ~ 2,5m
7 | H89/K366 Hoang Diéu Str. 86 1.3-2.1 A"e‘;’%;m - 3m Average 2,5m
| 111 | Residential area No.2- Nguyén Tri Plueong Str., Hoa Cwdng Bac, District Hai Chiu
| Route/Tuyén A 378 4-7 Average 6-7Tm 3m Average 6-7m
2 Route/Tuyén B 250 2-3 Average 2-3m 3m Average 2-3m
3 Route/Tuyén C 162 3-4 Average 3-4m 4m Average 3-4m
4 | Route/Tuyén E 1213 | 1.5-3 Average 2-3m 2.5-3m Average 2-3m
IV | Hoa Tho Ding, District Cim L§
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Route/'l"uyén DI-T12 (DI 1.096 4 Existing 4m Existing
intersection with Nguyen
. Nhan Str. and T12 of the
Jocal street  residential
Binh Thai) as Phong Bac
canal
Route/Tuyén N2-CN2 (as| 703m 3,5 -4 Existing 4m Existing
2 pla}nned alleys); the beginning
point connected to route DI-
T12
3 Route/Tuyén  N3-C3  (as| 427m 3,5 -4 Existing 4m Existing
planned alleys)
V | Thiy Td, Hoa Higp Bic, District Lién Chiéu ,
Route/Tuyén Ngo Xuan Thu | 1014 Asphalt road, Existing 13,5m Existing
Str.: B13,5m, L=
| 800m
Asphalt road, Existing 13,5m Existing
Bi1l,Sm, L
=214m
Route/Tuyen N1-CN1 188.2 =<3,5m Road-surface As proposed =<3 5m
3 Route/Tuyén NI1A-1--CN1A- Restatement planned alieys.
] 116.8 =<3,5m after B=3-6m =<3 Sm
4 Route/Tuyén NI1A-2--CN1A- construction
2 127.9 =<3,5m of drainage =<3,5m
5 Route/Tuyén NIA-CNIA 510.9 =<3 5m system along =<3 5m
6 | Route/Tuyén NIB-CNIB 765.2 =<3,5m alleys =<3,5m
7 | Route/Tuyén NICI-I8(NIB) | 23.9 =<3,5m =<3,5m
8 Route/Tuyén N1C2-11N3 St.4 =<3 5m =<3,5m
9 Route/Tuyén Nga3-CN IC 208.1 =<3,5m =<3,5m
|10 | Route/Tuyén N2A-CN2A 2527 =<3,5m =<3,5m
11 Route/Tuyén N2A-CN2B 1212 =<3,3m =<3 5m
12 | Route/Tuyén N2C-CN2C 75.8 =<3,5m =<3,5m
13 Route/Tuyén N2-CN2 282.4 =<3 5m =<3.5m
14 | Route/Tuyén N3-CN3 | 2878 =<3,5m =<3,5m
VI | An Hai Bac, District Son Tra
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Route/Tuyén A (Route/Tuyén 527,5 - Average 5,5m
1 behind residential area Trin Average 5,5m 3,5m
Hung Pao)
2 Route/Tuyén B 110 3m Average 3,0m 3m Average 3,0m
3 | Route/Tuyén C 190 1.5m As existing - -
4 | Route/Tuyén D 208 1.2m - -
5 Route/Tuyén E 170 1.2m - -
6 | Route/Tuyén F 175 1.2m - -
7 Route/Tuyén G 200 1.2m-3,5m Aver??%i 3,0 - Average 2,0 3,5m
8 Route/Tuyén H 252 1.0m - 2,0m Average 2,0 m Average 2,0 m
VIl | An Hdi Déng, District Son Tra
From L& Hiru Trac Str. to 858 5.5m - 8m B=11,5m
1 | Nguyén Céng Trir Str. (Alley B=11,5m 11,5m
59 L& Hiru Trac)
Alley-surface  reinstatement - Existing Existing - Existing
2 after construction of drainage
N system
VII | Tho Quang, District Son Tra
1 Route/Tuyén from A to E 275 - -
2 | Route/Tuyén from Blto B 203
3 Route/Tuyén from B3 to B6 194
4 | Route/Tuyén from E2A to E 52
5 | Route/Tuyén from E3 to E15 103
6 | Route/Tuyen from ES to E3 200
7 | Route/Tuyén from E7 to E4 124
8 Route/Tuyen from E6 to E16 191
9 | Route/Tuyén from E9 to E10 177
10 | Route/Tuyen from E11 to E13 L79
11 | Route/Tuyén from E12 to B4 370
12 | Route/Tuyén from Fto Fl 68
13 | Route/Tuyén from G2 to BS 150
14 | Route/Tuyén from G to G1 91
15 | Route/Tuyén dutmg EC 670 3,5m-1-5,5m :i‘lseg' lgﬁi Sm Existing
16 | Route/Tuyén from D to E1 400 - - -
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17 | Route/Tuyén from H to H1 138
18 | Route/Tuyen from G to O5 715
19 | Route/Tuyén from N to O4 300
20 | Route/Tuyén from O1 to O3 133

|21 | Route/Tuyén from L1 to O2 186
22 | Route/Tuyén from L to K 159
23 | Route/Tuyén from M to O 73
24 | Route/Tuyén from Fto E 73
IX Taiil Thugn, District Thanh 2007

Khé

1 | Route/Tuyén along railroad 180 2,9m 3m
2 | Alley 145 Tran Cao Vin Str. 80 1,8-2m 2m
3 | Alley 147 Tran Cao Van Str. 80 1,8-2m 2m
4 Alley 153 Trén Cao Vén Str. 80 1,6 - 1,8m 2m
5 | Alley 157 Tran Cao Vén Str. 80 1,6 — 1,8m Existing 2m Existing
6 | Alley 159 Tran Cao Vén Str. 80 1,8m 2m
7 Alley 165 Tran Cao Vén Str. 80 2-2,5m 3m
8 Alley 173Tran Cao Van Str. 80 1,8 -2m 2,5m
9 [ Alley 179 Tran Cao Van Str. 145 1,8 -2m 2,5m

Source: Report of Construction Investment Projects — Component A (pﬁase 2), April 2011
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Table 2: Proposed investment in upgrading the light system in 09 LIAs

Road Road s . i Ak oA
No. | UPGRADED LIAs length width Proposed alternat!ve/mvest?d (;ptlon (Phwong an dé xuat thay
the, dau tw)
(m) (m)
. Light High- | Community’s | Environmental
Light level/Cip Cable . '& voltage | collection assessment
L% Light pole .
chicu length light
i panel | (steel >
sang ABC(m) P114) fittings
W)
I Bmﬂh Hién, District Hii 3321 1 56 156
Chiu
1 K40 Trung N Vuong Str. 165 2m 160 | 3 8 Agreed with
K152 Trung N Vuong n the proposed
2 Str. 255 2m 234 8 14 option
3 | K307 Phan Chu Trinh Str. | 130 A";‘:ge 125 2 7
4 K129 Huynh Thic Khéang 85 Average 83 2 4
Str. 2m
s I§135 Huynh Thic Khang 85 Average 107 3 6
Str. 2m
K180 Huynh Thic Khang
Str.- K281 Hoang Diéu Str. Average
6 |- K24 Nguyén Trudong T 226 2m Alleys 226 1 6 13
Str.
7 K320 Hoang Diéu Str. 135 A’V;l;?ge 134 2 7
K338 Hoang Diéu Str. 1o Average .
. =3 - : 4
8 Nguyén Hoang Str. 445 2-6m wjis___ N 1
9 | K266/57 Hoang Dicu Str. 313 A"ggge 313 4 18
10 | K266/67 Hoang Diéu Str. 187 A"z“’;fge 187 3 9
11 | K266/79 Hoang Diéu Str. | 346 A";rfge 346 5 18
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12| K25 Trung No Vwong Str. | 86 | AV5Taee 86 3 6
13 | K33 Trung Nit Vuong Str. | 738 szelr:ge 738 7 16
14 | K67 Trung N Vuong Str. 167 Av;:;fge 167 4 9
I anAlz Thugn, District Hii 1437 1387 8 59
Chiu
. . Average Agreed with
1 . 2 13
K368 Hoang Diéu Str 580 12 -3m Alleys 550 the proposed
A option
2 | H89/K366 175 verage Alleys 155 3 8 P
2.5m
Alleys of some small areas Average
5 6 3 38
3 in Binh An area 682 1.2-3m Alleys 82
m Residential area No. 2- Nguyén Tri Phwong
Str., Hoa Cuwong Biic, District Hii Chiiu
LIA No. 2 Nguyén Tri B<3,5m 30 166 Agreed with
] Phuong & Alleys 2.206 the proposed
B>3,5m option
v Hoa The Déng, District
Cam Lé
LIAs from 1610 29 660 - 660 23 23 Agreed with
] subwards, ward Hoa Tho B=5,5m the pr qposed
bbng option
LIAs of subwards 27. 28, 515 - 515 6 22
2 29,30, 31.32 and 33, ward B<3.5m
Hoa Tho Ddng
| Thiy Ti, Hoa Higp Bc, - - - - . -
District Lién Chiéu , -
LIA Thuy Td — ward Hoa B=7,5m Alleys 3.388 80 114 Agreed with
. the proposed
Hiép Bac B =5,5m

option
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B =23.,5m
An Hdr Bd'c, District Son
Vi X
Tra
LIA An Dén, An Tan - B<3,5m Alleys 184 194 Agreed with
1 3.509 the proposed
option
VI An‘Héi Déng, District Son
Tra
LIA An Thanh, An Dong - B=5,5m Alleys 533 19 19 Agreed with
1 the proposed
option
VI TII? Quang, District Son
Tra
s . o B<3,5m 2211 64 126 Agreed with
| LIA' Thanh Vinh 1,2; Loc & the proposed
Phudc 2.3 B>3.5m option
LIA Quang Cu B B<3,5m §19 31 43
Tam  Thuidn, District
IX Thanh Khé 900 712 22 28
Road route along the Average n
1 railroad 180 2.9m Alleys 153 6 S
) f}lley 158 Tran Cao Véan 400 Average Alleys 169 1 18
Str. 2,0m Agreed with
. Alley 159 Tran Cao Vin Average o &
3 : 80 Allevs 53 2 2 the proposed
Str. 1.8m . option
Alley 165 Tran Cao Vin Average
4 Str. 80 2-25m Alleys 67 1 1
5 Alley 173 Tran Cao Van 80 Average Allevs 70 3 2
Str. 1,8 -2m i

Source: Report of Construction Investment Projects — Component A (phase 2), April 2011
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Table 3: Proposed investment in upgrading the drainage system in 09 LIAs

Upgraded LIAs Alley {Alley width Proposed options Community’s [Environmental
length (m) Scale Option 1 |Option2 | Option 3 sellection assessment

(m)
Binh Hién, District| 650 331 m
Hai Chiu
K338 Hoding Diéu Str. | 140 | AVeraee Drainage pipe B300- Brick trench

2.5m [=135m In-place C .
— Dra - B00 crete Reinforce | with In-place
K266 Hoang Diéu Str. 175 Average ramage p‘E" 800- CONCTELE | concrete | reinforce concrete box
' 4,5m L=173m box with | . ) o
: = ; - pipe concrete with covers

K266/79 Hoang Diéu Average Drainage pipe B800- covers

335 covers
Str. 3m L=123m

Binh Thuin, District
Hidi Chau

In-place Brick trench
. . _ P | Reinforce | with In-place
Hém HE89/K366 268 Average Drainage trench B400 —L gonerete | o ncrete | reinforce concrete box
2,5m 268m box with | . .
pipe concrete with covers
covers
covers
Khu din cur 56 2- Nguyén Tri Phuong, Hoa
Cuong Bac, District Hidi Chdu
Tuyén cong B (from 292 Average Drainage trench B400 — L=
1B to 13B) 2 -6m 292m
2 X N T A ) Y 1 - :
Tuyén cong C (from 190 Aver algc Drainage trench B400 - L Brick trench i
1C to §B) 1.8 - 3m 190m In-place . . |
T : — Reinforce | with In-place !
Tuyén cong D (from Average Drainage trench B400 — L= | concrete ) : - o
, 209 . B concrete | reinforce concrete box |
1D to 8B) 1.8 -3m 209m box with e concrete with covers §
Tuyén cong E (from 216 Average Drainage trench B400 — L= | covers pIp covers i
1E to 10E) 1,8 -3m 216m
Tuyén cong F (from 1F 104 Average Drainage trench B400 - L=
| to 6F) ‘ | 1,8 -3m 104m
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| to 11F and 17F)

6 Tuyén cong G (from 362 Average Drainage trench B400 - L=
1G to 15G) 1,8-3m 362m
7 Tuyén cbng H (from 14 Average Drainage trench B400 — L=
1H to 3H) 1,8-3m 34m
Tuyén cbng I (from 11 Average Drainage trench B400 — L=
8 - 57
- 30) 1,8 -3m 57m
9 Tuyén cong K (from 174 Average Drainage trench B400 — L=
1K to 8K) 1,8 -3m 174m | In-place Reinforce
10 Tuyén cong L (from 100 Average Drainage trench B400 — L= | concrete concrete
1L to 4L) 1,8 -3m 100m box with ipe
i1 Tuyén cong N (from 53 Average Drainage trench B400 — L= | covers P
IN to 3N) 1.8-3m 53m
12 T uyén céng M (from 49 Average Drainage trench B400 - L=
1M to 3M) 1,8 -3m 49m
[ % Hoa Tho  Dong,
District Cam Lé
- - Drainage pipe B600 — In-place In-place
| Route/Tuyén A (from L=219m; B800O — L=270m; | concrete concrete box
1A to 34A) B1000- L= 138m; D1500- | box with with covers
L=28m covers
Route/Tuyén B (from - - _
2 1B to 22A) B600 — L. =222m B
~ | Route/Tuyén C (from - - — hen
3 1Ct0 184) B400 - L =283m i
. Route/Tuyén D (from | - - B400 — L = 387m; B60O-
11Dt 32A) L=124m; BROO-1.=116m
5 Route/Tuyén E (from - - B400 - L = 181m; B600-
| 1E; 9E; 13E to 8E) - L=116m;
Route/Tuyén F (from - - . )
6 | IF from 22F and 24F BA00 =1~ 37 om: B00-
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Route/Tuyén G (from

711G 10 4G) B400 —L=57m

g Route/Tuyén H (from B400 - L. = 118m; B600-
1H to 12H va 19H) L=222m;

5 Route/Tuyén I (from 11 BA00 - L = 37m
to 2I) ,

Route/Tuyén J (from A

1017070, B400 — L =37m
Route/Tuyén K (from B400 — L = 395m; B600-

11 ] 1K; 19K; 24K; 27K va L=95m; B80O-L=87m;
28K to 16K) B1000-L=202m
Route/Tuyén L (from _

12 IL to3L) B400 -~ L = 72m

3 Route/Tuyén M (from B400 — L = 187m; D400-
1M; 12M to §M) L=47m; D600-L.=88m;

14 Route/Tuyén N (from B400 - L = 178m; D400-
IN to 6N and 8K) L=49m

5 Route/Tuyén P (from B400 ~ L = 178m; B600-
1P; 10P; 12P to 9P) L=223m;

6 Route/Tuyén Q (from B400 — L = 138m; B600-
1Q to 9Q and 1K) L=93m;

17 Route/Tuyén R (from B400 — L = 96m; B600-
IR to 8R) , L=129m;
Route/Tuyén S (from a

18 1S: 4S to 5A) B400 - L = 105m
Route/Tuyén T (from _

1ji IT: 10T: 13T to 7T B400 - L = 195m
Thiiy Ta, Hoa Hiép

V | Bic, District Lién

Chiéu
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Route/Tuyén E from

Drainage trench: B400 — L=
300m

P Bl E34 1 B600-L=300m, B800-
L=327m, B1000-L=63m
F Drainage trench B400-
p | Route/Twyén Afrom | 1515 L=94m, B600-L=706m,
B800-L=412m,
s Drainage trench B400—
3 | Qe Cliom | gqq L=78m, B600-L=541m,
B800-L=225m, .
: Drainage trench B400— | In-place Brick trench
Route/Tuyén D from R _ h P Reinforce | with In-place
4 378 L=35m, B600-1.=169m, concrete .
D1 to D15 B : concrete | reinforce concrete box
B300-L=174m, box with | . concrete with covers
£ Drainage trench B400-L= | covers pipe i
s Route/Tuyén J from J1 " ¢ covers
S o J4 139 97m
B600-L=41m,
£ Drainage trench N
¢ |Rowe/TuyenFfrom | B400 — L~ 101m, B600-
Fl to F9 _
L=110m,
7 Route/Tuyén G from 711 Drainage trench B400 — L=
Glto G26 337m, B600-L=375m,
Route/Tuyén H from Drainage trench B400-L=
8 |HltwHs 73 220m
B600-L= 198m
LIA An DPon, An Tan, An Héi Bic, District
VI " .
Son Tra
Route/Tuyén A from : Drainage trench B300 - L= e
' |AlwAlS 496 241m va B400-L=255m. | In-place | , . . | Dhoktench
z : V- S— Reinforce | with In-place
5 Route/Tuyén B from 797 Drainage trench B600- concrete concrete | reinforce concrete box
Bl to B26 L=643m. B800-L= 84m, box with | . ;
T - = pipe concrete with covers
~ | Route/Tuyén C from n Drainage trench B300 — L= | covers
) Cl to C9 320 covers

320m
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Route/Tuyén D from

Drainage trench B300 —- L=

* IDlwD? 238 238m.
5 Route/Tuyén E from 22 Drainage trench B300 — L=
El to E3 82m
6 Route/Tuyén F from 136 Drainage trench B300 —
Fl to F4 [=136.
- | Route/T uyén G from a0 Drainage trench B300 — L=
G1 to G6 242m. ]
8 Route/Tuyén H from 163 Drainage trench B300 - 1=
H1 to H8 163m
9 Route/Tuyén I from I1 120 Drainage trench B300 — .=
to 14 61m, B400 -L=59m
10 Route/Tuyén K from 48 Drainage trench B300 — L=
K1 to K2 48m
Vi Khu vwe Sub-ward 37, 38 An Trung Dong, An
Hdai Dong, District Son Tra
1 Route/Tuyén A from 195 Drainage trench B600-
1A to 10A L=191m Brick trench
5 Route/Tuyén B from 350 Drainage trench B600- In-place Reinf ” In-ol:
3 . einforce | with n-place
LB to 198 ; L=345m jeoncrete | crete | reinforce concrete box
3 Route/Tuyén C from 392 Drainage trench B400- box with pipe concrete with covers
1C to 13C L=387m covers covers
4 Route/Tuyén D from 409 Drainage trench B400-
1D to 17D T L=403m
VIl [Tho Quang, District Son Tra -
Thanh Vinh, Loc Phwéc
, | Drainage trench B400 — L= | In-place Reinforce Brick trench In-place
1 Route/Tuyén A from 547 200m va B600-L=84m, | concrete concrete with concrete box
Alto A18 B800-L=39m, B1000- box with | ~. reinforce )
_ pipe with covers
i, L=219m covers concrete
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Route/Tuyén B from

Drainage trench B400 — L=

Pl to P9

2 520 177m, B600-L=72m, B800-
BltoB22 L= 50m, B1000-L=221m
z Drainage trench B400 — =
3 Eﬁ?’gg én € from 361 171m, B600-L=38m, B800-
L= 86m, B1000-L=66m
4 Route/Tuyén D from 229 Drainage trench B400 - I.=
D1 to D9 170m, B600-L.=59m,
5 Route/Tuyén E from 138 Drainage trench B400 — L=
El to E5 138m
¢ | Route/Tuyén F from 440 Drainage trench B400 — L=
F1l to F10 101m, B600-L=110m,
7 Route/Tuyén G from 239 Drainage trench B400 - L=
Gl to G12 - 137m, B600-L=95m,
g | Route/Tuyen H from 3 Drainage trench B400 — L=
H1 to H5 73m
9 Route/Tuyén I from J1 157 Drainage trench B400 - [.=
to J6 157m
Route/Tuyén [ from 11 Drainage trench B600 — L=
10 | 120
to I5 120m
1 Route/Tuyén K from 61 Drainage trench B400 — L=
K1 to K4 61m
£ Drainage trench B400 — L=
12 | Route/Tuyén N from 307 109m, }%600-L:99m, B80O-
Nl toN10
L=99m,
13 Route/Tuyén M from 178 Drainage trench B400 — L=
M1 to M7 89m, B600-L=89m,
14 Route/Tuyén O from 9 Drainage trench B400 — L=
V Ol to O3 N2m
£ Drainage trench B400 — L=
15 | Route/TuyenP from |, ) 381m, B600.1 85m, BE0O-

L=119m,

covers
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16 Route/Tuyén Q from 239 - Drainage trench B600-
QltoQ12 L=176m, B800-L= 63m,
% - Drainage trench B400 — L=
17 | Joue/lenUfiom - ggq 348m; B600 — L=
' 120m;B800 ~ L = 138m
£ - Drainage trench B400 — L=
1g | fouertuven Viom s, 203m;B600 -
L=220m;B800 -L=78m
- Drainage trench B400 — L=
19 Route/Tuyén Z from 1586 992m;B600 — L=
12 -417 264m;BROO—-L =11m;
B1000 - L=319m
Tam Thudn, District
IX Thanh Khé 625 614
| Alley 147 Tran Cao 20 Average Drainage trench B400 — L=
Vén Str. 1,8-2m 78m 7
5 Alley 153 Tran Cao R0 Average Drainage trench B400 — L=
Van Str. 1,8-2m 78m ]
3 AEley 157 Tran Cao 20 Average Drainage trench B400 — L= | In-place Reinforce | Brick trench
Van Str. ‘ 1,6 - 1,8m 78m | concrete h In-nlace
4 Alley 159 Tran Cao Average Drainage trench B400 — L= | box with C(.)ncrete WI.t nep
Van Str. 80 1.6~ 1.8m 78 covers pipe reinforce concrete box
5 Alley 165 Tréan Cao R0 Average Drainage trench B400 - L= 223;:;:16 with covers
Van Str. 1,8m 78m
6 Alley 173Tran Cao 20 Average 2 | Drainage trench B400 — L=
Vian Str. —-2,5m 78m
4 Alley 179 Tran Cao 145 Average Drainage trench B400 — L=
L Vién Str. 1,8-2m 146m

Source: Report of Construction Investment Projects — Component A (ph&se 2), April 2011
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Phy fuc 3-2 Quyét dinh thu héi dit TXLNT Hoa Xuén-1

'Y BAN NHAN DAN CONG HOA XA HOL CHUNGHIA VIET NAM
THANH PHO PA NANG Péc lip - Tw do - Hanh phiic
sé: 3344 /Qp-UBND Da Néng, ngay 20, théng 4 nim 2011
QUYET PINH

V& viéc thu hbi dit, giao cho S& Giao théng Vin tai sir dung
dé diu tur xy dyng Tram xir Iy nuwéc thai Hoa Xuin

UY BAN NHAN DAN THANH PHO DA NANG

Cin ot Ludt TS chirc Hoi ddng nhan dan va Uy ban nhan din ngay 26
thang 11 ndm 2003;

Ciin cir Ludt Dat dai ngdy 26 thang 11 nam 2003;

Can cir Nghi dinh s6 181/2004/ND-CP ngay 29 thang 10 nim 2004 cla
Chinh phu vé thi hanh Luat Dét dai nam 2003;

Can cir Quyét dinh sb 1800/QD-UBND ngay 28 thang 02 nam 2008 cia
Cht tich UBND thanh phé Da Néng vé viéc phé duyét du an du tr xiy dung
cong trinh du an ddu tu co s& ha tAng wu tién thanh phd Pa Ning;

Can ct Quyét dinh sé 8056/QP-UBND ngay 20 thang 10 nim 2010 cia
UBND thanh phé Da Nng vé viéc thu hdi dit, giao cho S& Xay dyng quan ly st
dung dé ddu ur xay dung hé théng ha tang ky thual Khu Lién hgp Thé duc Thé
thao Hoa Xuén, Tram xir ly nudc thai Hoa Xudn va Khu tai dinh cu;

Can cir Quyét dinh sé 7917/QB-UBND ngay 15 thang 10 nam 2010 ctia
Chi tjch UBND thanh phd Pa Ning vé viéc phé duyét So dd ranh giéi sir dung
dét diéu chinh dy 4n Tram xir Jy nuéc thai Hoa Xudn;

‘Thye hién chu trwong cia UBND thanh phd P2 Ning tai ndi dung Cong
van s6 1115/UBND- PBGT ngay 07 thang 3 nam 2011 V/v trién khai cong téc
dén bu giai toa tai khu vuc xdy dumg hang muc Tram xir Iy nuéc thai Hoa Xudn;

Theo d& nghi ctia Giam dée S& Tai nguyén va Mdi trudmg tai To trinh sb
292/TTr-STNMT ngay 13 thang 4 nim 2011,

QUYET PINH:

Piéu 1. Thu hdi khu dét c6 dién tich: 220.414m? tai phuong Hoa Xuén,
quin Cim L¢, phin dién tich dit nay nim trong dur 4n Khu Lién hop Thé dyuc Thé
thao Hoa Xudn, Tram xir Iy nudc thai Hoa Xudn va Khu taji dinh cu. Gido toan bd
dién tich dét trén cho S¢ Giao thong Van tai s dung dé dau tr xay dung Tram xir
ly nudce thai Hoa Xuén.

Vi tri, ranh gidi khu vuc thu hdi dit, giao dit do S& Tai nguyén va Méi
trirémg xac 14p tai ban v& kém theo Quyét dinh nay.

Piéu 2. S¢ Giao thdng Van tai ¢6 trach nhiém:
- Phéi hop voi Hoi déng hm thuong thiét hai, giai phong mat béng tién hanh

kiém dinh, bbi thuomg thiét hai vé& dit, nha cira, vat kién tric, cdy coi, hoa mau...
(néu ¢6) trén khu dit duge giao (tai Pidu 1) cho chi sir dung dat hgp phép theo

ding quy dinh.



- Sir dung dét ding vi tri, dién tich, muc dich duoc giao (tai Biéu 1), khang
lam dnh hudng t6i mdi trudng va cdc chi sir dung dat 1an cén.
- Dau tr xay dung Tram xir ly nuée thai Héa Xuén theo ding quy dinh ciia

Nha nuée. . )
- Bang ky quyén sir dung dat tai UBND phuong Hoa Xudn.

Piéu 3. Giao S& Tai nguyén va Méi trudomg phdi hop véi S& Xay dung, Vién
Quy hoach Xdy dung ba Néng va céc co quan chirc néng cua thanh phé va chinh
quyén dia phuong gidm sat viéc st dung dat S& Giao thong Vén tai theo ding quy
dinh cta Lujt Dt dai.

Piéu 4. Quyét dinh nay c6 hiéu luc thi hanh ké tir ngay ky.

Piéu 5. Chanh Vin phong UBND thanh phé, Giam dbc cic S&: Tai nguyén
va Moi trudmg, X4y dung, Tai chinh, Giao théng Vén tai, Vin h6a Thé thao va Du
lich, Chia tich UBND quén Cém L&, Cht tich UBND phudmg Hoa Xuén, Vién
trnrong Vién Quy hoach Xay dumg Da Ning, Trudng ban Ban quén ly cdc du én Téi
dinh cu, Truéng ban Ban gidi toad dén bu cac du 4n diu tu xay dung so 2, Téng
Giam déc Cong ty TNHH M§t thanh vién Vét lieu Xay dung Xéy | ip va Kinh
doanh nha Da Ning, Trudng ban Ban quan 1y c4c du an Pau tr co s& ha ting wu
tién, Thi trudng cac don vi va cd nhan c6 lién quan cin cir Quyét dinh thi hanh./.

Noi nhin: TM. UY BAN NHAN DAN
- Nhir Piéu 3; KT.CHU TICH
- Luru: VT, QLDTh. 3 [
/g//
5
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SO PO VI TRI THU HOI PAT, GIAO CHO SO GIAO THONG VAN TAIL SU DUNG

(Kém theo Quyét dinh s6: 334l /QD-UBND ngdy 2¢ thing 4 ni

PE PAU TU XAY DUNG TRAM XU LY NUGC THAT HOA XUAN
PIA DIEM: PHUONG HOA XUAN, QUAN CAM LE, THANH PHO PA NANG

BANG THON

GKETOA DO

STTDIEM

TOA 85

1

X

Y

Rl
R2
R
R4
RS
R&
R7?
Ré
Re
#i0
R11

- D 0N O e G R e

- -

X=523142.D558
X«521896.2044
A=523911.8719
X=523927.155¢9
X=523926.24 12
X»523749.7197
A=E23416.3825
X=523602.1044
X=523180.3953
Xa523173.0400
X=523154.4836

¥=1768645.5706
¥=176844).8858

Ym1768547.7219
Yu1768497.6899
Y=1768307.3720 |
Y=1768297.6192 |
Y=1768275.5580
¥=1768282.1831
Y=1768437.1639

V=1768677.2184 |
Y=1760458.9925 |

CHU DAN:

- Vi lri,'khu vue _thu
hoi dit, giao diu:

- Dién tich:

220.414m*

—
—

n 201! cta UBND TP, Da Ning)

)

S

SG TAI NGUYEN VA MOI TRUONG

UY BAN NHAN DAN

e

THANH PHO DA NANG THANH PHO DA NANG
KT. GIAM DOC KT.CHU TICH
'PHO GIAM poOC CHU TICH

Van Hiru Chién
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_ Phu luc 3-3 Quyét dinh thu hji dit TXLNT Lién Chiéu

UY BAN NHAN DAN CONG HOA XA HOI CHU NGHIA VIET NAM
THANH PHO DA NANG Péc lap - Tu do - Hanh phiic
So: 4424 10D-UBND Déi Néng, ngay 25thing 5 ném 2011
QUYET PINH

V/v thu héi dat, giao dat cho S& Gino théng Vin tii dé dau twr
xfy dyng tram xu ly nwde thai Lién Chiéu

UY BAN NHAN DAN THANH PHO DA NANG

Can o Ludt ‘16 chire Hoi ddng nhin dan va Uy ban nhan dan ngay 26
thing 11 nam 2003;

Can etr Ludt Dit dai ngay 26 thing 11 nim 2003;

Can e Nghi dinh s8 181/2004/NP-CP ngay 29 thang 10 nam 2004 cia
Chinh phu vé thi hanh Lut Dat dai nim 2003;

Can cir Quvdt dinh s& 8500/QD-UBND ngay 03 thang 11 nam 2010 cua
Chit tich UBND thanh phd vé viée phé duydt didu chinh So dd ranh gidi sir dung
ddr du dn Tram xir Iy nuoc that Lidn Chidu:

Theo Céng vin sb 1239/UBND-QLDB ngay 10 thang 3 nam 2011 cua
UBND thanh phé vé viée trién khai xiy dung du an Tram xit ly nudc thai Lién
Chidu thuoe dy dn co s ha tAng vu tién:

Theo dé nghi cta So Tai nguyén va Mdi trudng tai To trinh sé 404/TTr-
STNMT ngay 19 thang 5 nam 2011,

QUYET PINH:

Pidu 1. Thu hdi khu ddt ¢o dién tich 100.000m* tai phudng Hoa Khanh Bﬁc,
piagfrng 'rIjba Hiép Nam, qudn Lién Chiéu vd xd Hoa Lién, huy¢n Hoa Vang,, t}xfnnh
phé Da Nilng. Guo toan b dién tich dat rén cho S¢& Giao théng Vin tdi dé diu w
xdy dyng Tram xir 1§ nude thai Lién Chidu - thude du 4n co s& ha ting uu tién.

Vi tri, ranh gi¢i khu vue thu hdi dit, giao dit do S& Tai nguyén va Mai

trutmz thanh phd Da Ning xac 14p tai ban v& kém theo Quyét dinh nay.

Diéu 2. S¢ Giao thong Vién tai ¢6 trach nhiém:

- Phii hop véi Hoi déng Boi thuong thiét hai va Giai phéng mjt bing du én
thye hign viée kiém dinh, bdi thuomg thidt hai vé ddr, nha cira, vat kién tric, cly
¢6i. hoa mau... (néu ¢6) twén khu dét duoc giao (tai Piéu 1) cho chu sir dung dht
hop phép theo ding quy dinh.

- Sir dung dét dung vi tri, dién tich, muc dich dugc giao (tai Didu 1), khong
lam dnh hudng t6i méi trudmg vi cac cha sir dung dédt Jn can.



Bicu 3. * So tai nguyén va Méi trudng 6 trach nhidém:
- Phéi hop voi cdc co quan chirc nidng cua thanh phd va chinh quyén dia

phuonz xdc dinh mée gigi khu dét thu hdi tai thyue dja, gidm sat vide st dung dét

cdz ¢ Giao thong Vién tai theo ding quy dinh cua Luat Dat dai.
- Lap tha e trinh UBND thanh p hé ban hanh quyét dinh thu hdi ddt cia cac

t chire (neu co)j nim trong pham vi gidi toa cla du an.

* UBND quén Lién Chiéu, UBND huyén Hoa Vang ¢6 trich nhiém:

- Ban hauh quyét dinh thu hdi dit cda timg ho gia dinh va ca nhin nim trong
pham vi gidi toa ca dv an.

- Chi tri, phdi hop voi cdc cu quan lién quan td chire van déng td chire, hd
gia dinh, 4 nhan ban giao mit bing dé ddu tu xdy dung dur an.

* Ban Gidi tod dén bu cac dy dn dau wr xdy dung s6 3 ¢ trach nhiém thyc

hign cong tac kiem dinh. den bu giai téa.

bicu 4. Quyet dinh nay ¢o hi¢u lyre thi hanh k¢ tir ngay ky.

Picu 5. Chanh Vin phong UBND thanh phé, Gidm dbe cac S¢: Tai nguyén
va Mbi truomg, Ndy dung, Giao thong Van tai; Chu tich UBND quén Lién Chiéy,
Chii tich UBND huyén Hoa Vang, Trudng ban Ban Giai tod dén b cdc du én dau
wr xdy dung 56 3, Trudmg ban Ban Quan ly cic du dn diw tur co so hg téng wu tién,
Chiltich UBND phudng Hoa Khanh Béc, Chii tjich UBND phuong Hoa Hiép Nam,
Cha tich UBND xa Hoa Lién, Thi trudng cac don vi va ca nhan ¢d lién quan ciin cir
Quyé{ dinh thi hanh./.

TM. D\’ B AN NHAN DAN

Nuiahdn:

- Nhwr didu 5, , ~CHU TICH

-Lwu V I«(‘}Lf)‘l'h" ' C 4
=

S ‘“‘\ "lﬁ Huu Chién
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EI4 of Da Nang Priority Infrastructure Investment Project — Phase 28

Appendix 4-1 Analysis results of air quality

Parameters
Code Sampling positions TSP Naoise NO;, S0, CO NH;
(pg/m’) | (dBA) | (ug/m’) | (pg/m’) | (ug/m’) | (ug/m’)
Component A
Alley 57, 266 Hoang
Ki-1 Dieu, Binh hien ward 140 58.2 46 57 1450 <3
25 Trung Nu Vuong, Nai
K1-2 Hien B, Binh Hien ward 150 57.0 48 61 1520 <3
K2-1 | §Hoang Dieu, Binh 140 56.1 4 53 1 470 <3
Thuan
K2-p | 442 Hoang Dieu, Binh 130 54.9 51 61 1530 | <3
Thuan
K3-1 | Alley on Hoang Thuc Tram 140 57.8 47 55 1 480 <3
k3.2 | 92 NeuyenTri Phuong, 120 552 44 58 1470 <3
Hoa Cuong Bac
K4-1 | 130 Tran Cao Van, Tam 140 59.9 50 60 1500 4
Thuan
14 Tran Cao Van, Thuan
- g 2.5
K4-2 Thanh C 150 0625 51 59 I 540 <3
54 Tran Quang Khai,
K3-1 Tho Quang residential 130 60.1 35 52 1370 <3
area
15 Nguyen Phan Vinh o 5 A n
K3-2 road, Tho Quang 120 592 31 48 1380 <3
Ke-1 | Le The Vinhroad, An Hai 5, 613 44 57 1 420 6
Dong
ke | 00 Le HuuTrac AnHai by 1 g 48 54 1500 | <3
Dong
K7-1 18, An Don, An Hai Bac 130 62.7 37 49 1420 <3
K7-2 24 An Tan, An Hai Bac 120 60.5 34 42 1 390 <3
Kg-p |44 — Neo Xuan Thu | ., 66.1 58 63 1 600 7
Hoa Hiep Bac , -
kg2 | pl Ty TR loa Bliep |y 61.7 50 58 1530 3
Ko-y | 18 ~CMTS Hoa Tho |5, 572 41 46 1410 <3
Dong
Ko | No 19 HoaTho Dong | ppn 1 yg¢ 37 43 1430 | <3
LIA
Component B
B52 - BS3
K4 Nguyen Sinh Sac road 480 75.6 155 170 4 800 -
ks | Mai Dang Chon road, =g, 67.3 65 80 1750 -
near university village
ke | 1am Neghi - Nguyen | 45 77.8 198 202 5620 -
Van Linh crossing
Nguyen Phan Vinh -
K7 Tran Quang Khai 240 70.5 124 165 5410 -
crossing
K8 Trung Nghia residential 1o 586 54 59 2206 i
lake
Near Hoa Xuan waste
K9 water treatment station 120 71.3 52 67 2008 -
project
kio | Jon Duc Thang — Bac | ., 73.8 156 180 5200 3 .

Son cross-road
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Ton Duc Thang — Ngo

KIt Thi Nham cross-road 470 i 75.1 143 165 5310 -
KI2 | Hoa Minh canal 460 | 70.7 82 91 2810 -
‘ B354 — B55a
The northwest border of
K13 Hoa Xuan WWTP 160 60.5 60 79 1530 -
The southeast border of
5 .
K14 Hoa Xuan WWTP 120 58.0 50 61 1470
Within Hoa Xuan
K15 WWTP 130 61.5 64 80 1 660 -
The northwest border of
Klié Hoa Khanh residential | 180 65.5 78 88 1910 -
area
K17 Border to Hoa Khanh |, , 68.3 81 91 2110 :
industrial zone
Within the Lien Chieu
K18 WWTP plant 190 62.3 77 89 2030 -
“Component C
Tran Dai Nghia — Luu
ki | Quang Vu cross-road, |, 68.4 12 120 2 400 ;
near Hoa Mi Primary
School
Ky | Southernring road —Mai |, 60.8 106 110 1 908 .
Dang Chon crossing
k3 | NHIA, in front of Hoa | o/, 77.4 182 189 5400 ;
Phuoc Petroleum station
QCVN -
05:2009 300 - 200 350 30 000
QCVYN , i i
06:2009 B - - 200
QCVN
26:2010 70 i ) )
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Appendix 4-2 Quality of surface water

Code Sampling positions pH TSS BOD COD DO NH4 NO3 NO2 PO4 Coliform
(mg/l) (mg/l) (mg/l) (mg/) | (mg/M) | (mg/M) | (mg/l) (mg/ty |(MPN/100ml)
Component A
NMS5-1 Qutlet to the sea Tho 6.81 15.50 - 16 6.50 0.27 0.20 <0.01 0.05 2 100
NMS-2 Quang ward 6.84 11.50 - 14 6.70 0.22 0.14 0.02 <0.01 1 900
QCVN 10:2008/BTNMT (column 2) 6.5-8.5 50 - 4 >4 0.5 - - - 1000
NM7-1 QOutlet of An Hai Bac to 6.51 50.5 - 28 4.9 0.47 0.09 <0,01 0.23 3200
| NM7-2 Han river 6.52 52.0 - 36 4.7 0.56 0.17 <0.01 0.37 2 400
~NMB8-1 | Outlet of Thuy Tu LIA, 6.65 20.5 - 18 5.1 0.01 0.20 <0.01 0.11 320
Numg-p | o Hiep Bac LIAtoPhu ) g s 16.0 - 21 4.9 001 | 021 | <001 | 007 190
oc river
Component B
The location between 2
outlets of Hoa Xuan
NM3 WWTP, 50m far from 6.93 20 5 7 5.26 0.25 0.01 <0.01 0.08 390
right of Vinh Dien river
bank
The location between 2
NM4 i’;}{ﬁ?{) c(zflter}(?f/inhx[)uiz: 6.87 33 4 6 553 | 035 | 012 | <001 | 0.06 360
river banks
The location bhetween 2
NM6 ‘\’;,‘gj% of Hoa Xuaml s 34 6 8 566 | 025 | 008 | <001 | 008 270
B Vinh Dien river bank
About 500m far from
NM9 outlet no.2 towards Qua 7.32 35 5 7 5.73 (.37 0.09 <0.01 0.05 210
Giang river, Hoi An
About 500m far from
NM10 outlet no.1 towards Han 7.16 40 6 9 5.69 0.28 0.10 <0.01 0.09 440
rver
NMI13 | Location between Nguyen 7.62 67 20 86 3.40 1.28 0.20 <0.01 0.92 2 100
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Tat Thanh (Noi dai) Str. and
Nguyen Ba Phat Str., 20m far
from right of Cu De River
bank

Location between Nguyen
Tat Thanh (Noi dai) Str. and

0,05

NMI4 | Nguyen Ba Phat Str., the |  6.55 17 15 40 5.20 0.87 0.15 <0.01 0.10 16 000
center point of Cu De River
banks
Location between Nguyen
Tat Thanh (Noi dai) Str. and
NMI5 | \oven Ba Phat Str, 20m far | 60! 19 10 20 5.30 0.86 0.14 <0.01 0.09 9 500
from left Cu De River bank
QCVN 08:2010/, %?M T, (column | s 4 100 25 50 >2 1.0 15 0.05 0.5 10 000
NMlg | Estuary th(é‘gg; River to 6,31 22 12 22 5.6 0.84 0.17 <0.01 0.07 7 500
QCVN 10:2008/BINMT | 5 g5 | 50 - y >4 0.5 - - - 1000
(column 2) B V V
Component C
NM1 Vinh Dien river water at 6.55 17 - 40 5.20 0.87 0.15 <0.01 0.10 16 000
Km (Hoa phuoc Bridge) -
NM2 Co Co river water at km 6.01 19 - 20 5.30 0.86 0.14 <0.01 0.09 9500
QCVN 08:2010/, %gVM T, (column | o5 4 100 25 50 >2 1,0 15 0,5 10 000
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Appendix 4-3 Quality of ground water

Sampling Parameters

positions b

Fe Pb cr o .
pH Hard cOoD N- N- TDS Mn

ness NH, | NO, Coliform

Code tme/l) (MP A;) 100m

Component A

Phan Quang’s <00 | ‘ l | '
household, Binh 6.86 154 2 <0.02 | 4.37 04 i 0.052 f 140 - - 19

NI1-1| Hien

Truong Tht
Keo’s household, | 6.85 122 2 <0.02 | 4.02 | 0.04 | 00601 135 - - 12

N1-2 | Binh hien

Kim Kha’s
household, Binh 6.71 186 3 <0.02 | 9.03 1.9 | 0.049 | 169 “ - 13

N2-1 | Thuan

Nguyen Vi's
household, Binh 6.87 215 4 <0.02 | 1031 | 223 [ 0.073 192 - - 16

N2-2 | Thuan

Tao Vien's
household, Hoa 6.74 90 2 0.03 d.65 2.01 | 0.029 51 - - 11

N3-1 | Cuong Bac

Nguyen Giol's
household, Hoa 6.87 i 86 4 <0.02 0.56 2.25 1 0.063 85 - - 15

N3-2 | Cuong Bac

Nguyen Thi |
N4-1 | Hue'shousehold, | 7.53 | 207 2 0.02 6.57 [ 001310071} 1336 - - 16

Tam Thuan

Dinh Hat Tam’s
N4-2 | household, Tam 7.60 187 2 0.02 2.98 1 0.010 | 0.053 | 1027 - - 14

Thuan

Nguyen Van
Ns.1 | Bieu's
household, Tho

Quang

6.45 43 0 <0.02 | <0.01 | 0.02 | 0.045 | 25 - - 12

Huynh Van
N5-2 | Binh’s household, | 6.35 40 0 <002 | 0,02 002 | 0.050 ] 24 - - 15

Tho Quang

g\lguyen Nho
uong's

N6-1 household, An 7.72 168 2 <0.02 | 1248 | 0.84 | 0.053 | 139 - - 24
Hai Dong

Tran Huu

>

Lien’s
N6-2 | household, An
Hai Dong

7.54 170 4 <0.02 | 957 | 0.56 | 0.049 ' 25 - - 21

Nguyen Binh l
Giang’s |
N7-1{ household, Tran 6.58 44 0 0.05 0.01 | 0.004 | 0.029 50 - - 3
Hung Dao, An
Hai Bac

Le Duc Be’s
household, Ly
N7-2 | Dao Thanh 6.57 40 0 <0.02 | <0.01 {<0.004 | 0.025
rBaad. An Hai

ac

L
[
t
1
N~

Phan Van

Viet's
household, Hoa 6.84 200 2 «<0.02 | <0.01 | 0.83 | 0.045 | 124 - - 3

N8-1 | Hiep Bac

Ho Thi Bich

Ngoc’s
household, Hoa 6.80 169 2 <0.02 | <0.01 ! 0.65 |0.047 | 98 - - 11

NS8-2 | Hiep Bac

Hoang Thi

Bien’s o
household, Hoa 6.85 38 2 0.02 0.21 0.58 { 0,051 19 - - 9

N9-1 | Tho Dong

Ngo Thi Hy's '
NO-2 | homo ol Hes | 679 | 40 2| <002 | 0.20 | 052 10.047 | 20 - - 12
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|

} Tho Dong

|

|

|

|

|

Component B

Ho Thi Phan’s

household,

residential
roup no. 14,
{oa Xuan

NIO

7.20

34

0.07

0.010

320

648

0,150

Phan Thi Hong’s
household,
residential
roup no. 17,
oa Xuan

7.41

28

=2

0.08

0.011

(9%
[FS]
o

(9%

Tran Huong's
household,
residential

Floa Rhanh Bac

5.83

1.86

0.006

98

200

0,023

Nguyen Thi
Tuyet’s
household,
residential
roup no. 61,
0a Khanh Bac

Ni3

0.10

1.53

0.008

140

280

0,015

QCVN 09:2008

500

15

0.01

250

1500

0.5

QCVN 01: 2009

o0 &Yoo N
hPlnd

300

0.3

200

0.01

250

1000

0.3
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i SR ‘ CONG HOA XA HOI CHU NGHIA VIET
ST : T POC LAP - TU DO - HANH PHUC

Try 6 chinh: $59 D8 Poc Dae, Te Lidm, HN DT 04.22609559  Fax: 04 3754349 * K ok
YPMN DASSIC LR Vian Sy, Q3. Tp HCM DT (837243728 Fax, 817245833

PTNT: Km9+200, QL.22, Tp.HCM; PTNZ: $4 t, Xa l0 Truemg Son, DI An, BD

KET QUA PHAN TiCH MAU KHI
(TIEU DU AN: KDC TNT)
S6:3290

Pon viyéucidu: CONG TY CO PHAN SAI GON THANG LONG
Dja chi: 32 Nguyén Trong Loi, Phudng 4, Quan Tan Binh, Tp HCM

Quan tric trong ngay 22, 23, 24, 25/11/2010.

Cdn bj do dac, ldy mdu: Trin Van Stc, Duong Ngoc Hiéu.

Cdc vi tri quan tric.

Khu TNT Binh Hién, P. Binh Hién, Q. Hai Chdu;
K1-1: Trong hém 57/ kiét 266, dudémg Hoang Diéu, KDC Vinh Ninh.
K1-2: Trong kiét 25, dudng Trung Nir Vuong, KDC Nai Hién B.
Khu TNT Binh Thuén, P. Binh Thudn, Q. Hai Chéau
K2-1: Gan cubi kiét 6, duong Hoang Diéu.
K2-2: Trong kiét 442, dudng Hoang Diéu.

Chi tiéu do dac va phin tich
” .m x 3 ,
Ky hi¢u mau | b i 1o limg Op“h;::" NO, SO, co NH;
(ng/m’) (dBA) (ng/m’) (ug/m’) (ng/m’) (ng/m’)
K1-1 140 58,2 46 57 1450 <3
K1-2 150 57,0 48 61 1520 <3
K2-1 140 56,1 42 53 1470 <3
K2-2 130 54,9 51 61 1530 <3

- Két qua chi co gid tri trén mdu thir tai thoi diém do. ; : ,
Tp. HCM, ngay 30 thang 11 nam 2010

Dai d/ic}n to phan tich , o ~ Phé gidm déc Trung tam

,,/;}ttgzén Bl %@f Vin




CONG HOA XA HQI CHU NGHIA VIET
POC LAP - TU DO - HANH PHUC

Try s chinh. §59 D6 Dire Duc, Tir Licm, HN BT: 04.22600539  Fax: 04.3754345| LI
VPMN (35HS5CLe Van $9. Q.3 Tp HCM DT 08 37245728 Fax' 0837135913

R R I e e
PTNT: Km9+200, QL.22, Tp. HCM; PTN2: S8 1, Xa 10 Trimmg Som, Di An, BD

KET QUA PHAN TiCH MAU KHI
(TIEU DU AN: KDC TNT)
§6:3291

Pon viyéuciu: CONG TY CO PHAN SAI GON THANG LONG
Bia chi: 32 Nguyén Trong L6i, Phuong 4, Quan Tan Binh, Tp HCM

Quan tric trong ngay 22, 23, 24, 25/11/2010.

Cin bg do dac, 1dy miu: Trin Vian Sikc, Duong Ngoc Hiéu.

Cic vi tri quan tric.

Khu TNT Khu dén cur sé 2 Nguyén Tri Phuong, P. Hoa Cudng Bic, Q. Hai Chau
K3-1: Trong hém nho trén dudng Hoang Thic Tradm (cach dudng Hoang Thac Tram khoang 200m).
K3-2: Trong hém nhd, dudmg L& Thanh Nghi (cdch dirdng L& Thanh Nghi khoang 100m).
Khu TNT Tam Thuén, P: Tam Thuén, Q. Thanh Khé;
K4-1: Trong kiét 140, dudng Tran Cao Van.
K4-2: Trong kiét nho, dudng Trdn Cao Van, td 35, KDC Thuan Thanh C.

Chi tiéu do dac va phin tich
¢ »h x '3
Ky hiéumau | g ¢ 1o timg O“h;'l‘;"‘ NO, S0, co NH;
(ug/m’) BA) (ng/m’) wgm®) | (ugm®) (ug/m’)
K3-1 140 57,8 47 55 1480 <3
K3-2 120 55,2 44 58 1470 <3
Kd-1 140 59,9 50 60 1500 4
K4-2 150 62,5 51 59 1540 <3
Ghi chu:

- Két qua chi co gid tri trén méu thir 1qi thoi diém do.

Tp. HCM, ngay 30 thang 11 nam 2010

Pai dién té phan tich

CQQ(, |
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CONG HOA XA HOI CHU NGHIA VIET
DPOC LAP - TU DO - HANH PHUC

Try s chinh: 539 D3 Die Due, Tar Lizm, HN S O

YPMN

BT 0422609539 Fax: 04,3754 3401
$3SU/55C Le Van S7. Q3 TpHOM - DT 008 37245728 Fax: 0837245031

P i
[ M !

PTNI; Km9+200, QL.22, Tp. HOM: PTN2: 86 |, Xa o Truemg Som, Di Ao, BD

KET QUA PHAN TiCH MAU KHi
(TIEU DU AN: KDC TNT)
86:3292

CONG TY CO PHAN SAI GON THANG LONG
Pia chi: 32 Nguyén Trong Lgi, Phuong 4, Quin Tan Binh, Tp HCM

BDon vi yéu cau:

Quan tric trong ngay 22, 23, 24, 25/11/2010.
Cdn bp do dac, ldy mu: Trin Vin Sirc, Duong Ngoc Hiéu.

Cdc vi tri quan tric.

Khu TNT Tho Quang, P. Tho Quang, Q. Son Tra
K5-1: Trong kiét 54 dudng Tran Quang Khai.
K5-2: Kiét nho dudong Nguyén Phan Vinh (Td 12, phudng Tho Quang).
Khu TNT An Hai DBéng, P. An Hai Béng, Q. Son Tra;
K6-1: Dudng ndi bd cit dudmg Luong Thé Vinh (cach dudng Luong Thé Vinh khoang 100m).
K6-2: Trong kiét 59, duong Lé Hitu Tréc.

Chi tiéu do dac va phén tich
Ky higu mau | o 1o limg O“hg:ih NO; S0, co NH,
(ng/m’) Ba) | GEm) | Ggn’) | @em) | gm)
K5-1 130 60,1 35 52 1370 <3
K5-2 120 59,2 31 48 1380 <3
K6-1 150 61,3 44 57 1420 6
K6-2 140 64,0 48 54 1500 <3
Giii cha:

- Két qud chi c6 gid tri trén mdu thix tai thoi diém do.

Tp. HCM, ngay 30 thang 11 ndm 201(

Dai dién té phan tich N Pho giim doc Trung tam

//)
) 5&&_
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CONG HOA XA HOI CHU NGHIA VIET »
POC LAP - TU DO - HANH PHUC

Tru sé chinh: $59 06 P Due, T Licm, HN DT :4.22609530  Fux: 04.3754 1491 %k k ok
VPMN CIRUSSCLe Yan Sy, Q.3 TpHCM  DT: 08 V7245778 Fav: 0%.17245933

PTNIL: Km9+200, QL.22, Tp HCM, PTN2: 88 1, Xa 1o Truomg Som, Di An. BD

KET QUA PHAN TICH MAU KHi
(TIEU DU AN: KDC TNT)
. $6:3293
Pon viyéucdu: CONG TY CO PHAN SAI GON THANG LONG
Pia chi: 32 Nguyén Trong Léi, Phuong 4, Quéan Tan Binh, Tp HCM
Quan tric trong ngay 22, 23, 24, 25/11/2010.
Cdn by do dac, ldy mdu: Tran Vin Sirc, Duong Ngoc Hiéu.

Cic vi tri quan trdc.

Khu TNT An Hai Bic, P. An Hai Bic, Q. Son Tra
K7-1: Trong hém nho, t5 18 An Dén.
K7-2: Trong hém nho, t5 24 An Tan.

Khu TNT Thay Tu, P. Hoa Hiép Bic, Q. Lién Chiéuy;
K8-1: Trén duong Ngé Xuan Thu (cach dudng Nguyén Vin Cir 400m).
K8-2: Hém 6/ kiét 8 dudmg Ngé Xuan Thu.

Khu TNT Hoa Tho Déng, P. Hoa Tho Ddng, Q. Cim Lé
K9-1: Trong kiét 118, duong Cach Mang Thang Tém.
K9-2: Trong kiét nho té 19, phudong Hoa Tho Pong (cach dudng Cach Mang Thang Tam khoang 50m).

Chi tiéu do dac va phin tich
KY¥ higu .
. Builolimg | On b NO; SO, co NH,
(ng/m’) GBay | Ggm) | em) | gm’) | (ugm’)
K7-1 130 62,7 37 49 1420 <3
K7-2 120 60,5 34 42 1390 <3
K§-1 170 66,1 58 63 1600 7
K8-2 140 61,7 50 58 1530 <3
K9-1 130 57,2 41 46 1410 <3
K9-2 120 47,6 37 43 1430 <3
Ghi chi:
- Két qua chi c6 gid tri trén mdu thir tai thoi diém do. _ .
Tp. HCM, ngay 30 thang 11 ndm 2010
Dai di¢n t6 phan tich ,, Phé giam déc Trung tam
j/' / :
’ J : qe B TRUNG Tam
P / T o LU N
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CONG HOA XA HOI CHU NGHIA VIET N
POC LAP - TU DO - HANH PHUC
Teu ser chinh: 559 D3 Bau Duc, Tu Liem. HN DT 0422609359 Fac (4 3734349 EE 3 3
YPMN CISUSSC L Van S¢ Q3. Tp HCM DT 08 37243728 Fux U8.37245933

PTNI: Kin9+200, QL.22, Tp. HOM; PIN2: S6 1, Xa 1o Truemg Son. Di An, BD

KET QUA PHAN TiCH MAU KHi
(NANG CAP TUYEN CONG THOAT NUGC MUA B52, NUGC THAI B53 - DA NANG)
S6: 4071b

CONG TY CO PHAN SAI GON THANG LONG
Dia chi: 32 Nguyén Trong Loi, Phudmg 4, Quan Tan Binh, Tp HCM

Don vi yéu ciu:

Quan tric trong ngay 11,12/01/2011.

Cdn b do dac, ldy mdu: Tran Trung Viét, L& Dinh Nhit.

Cadc vitri quan tric:
K4: Khu vyc dudng Nguyén Sinh Sic (16°4°10,72” N; 108°9°30,77” E)
K5: Khu vic dudng Mai Dang Chon, gin lang dai hoc (15°59°15,9” N; 108°14°34,35” E)
K6: Khu vuc giao duémg Ham Nghi va Nguyén Vin Linh (16°3°38,6” N; 108°12°49” E)
K7: Khu vuc giao Nguyén Phan Vinh va Trin Quang Khai (16°6°4,06” N:; 108°14°59,46” E)

Két qua
Ky hiéu Builolimg | On tich phin NO; SO, co
(ng/m’) (dBA) (ue/m’) (ng/m”) (ng/m’)
K4 480 75,6 155 170 4800
K5 180 67,3 65 80 1705
K6 320 77,8 198 202 5620
K7 240 70,5 124 165 5410

* Ghi chu:

- Két qua chi ¢o gid tri trén mdu thir tai thoi diém do.

Dai dién té phan tich .

Va

_——

e,4f {J in g/zt?y Gém

Tp. HCM, ngay 20 thang 01 nam 201 !

Pho gidm ddc Trung tam




CONG HOA XA HOI CHU NGHIA VIET N,
POC LAP - TU DO - HANH PHUC

Try s chinh . 539 D6 Due Due, Ter Legm, HN DT 04.2260055¢  Fax: 4 37343491 EE S

VPMN SASHSEC LE Van §5.Q.0 Tp HOM DT 0837245728 Fax. 08 372484913

PTNL Km4+200, QL.22, Tp HOM, PTNZ: So !, Xa 10 Truomg Son, DT An, BD

KET QUA PHAN TiCH MAU KHIi
(NANG CAP TUYEN CONG THOAT NUGC MUA B52, NUGC THAI BS3 - DA NANG)
86: 4071¢

Pon viyéuciu: CONG TY CO PHAN SAI GON THANG LONG
Bia chi: 32 Nguyén Trong Léi, Phudng 4, Quan Tan Binh, Tp HCM

Quan tric trong ngay 11,12/01/2011.

Cdn bj do dgc, ldy miu: Trin Trung Viét, Lé Dinh Nhit.

Cdc vi tri quan trdc:

K8: Khu vuc H khu dén cu Trung Nghia (16°3°50,82” N; 108°10°18,23” E)

K9: Khu vyc gin Dy 4n Nha may XLNT Hoa Xuan (15°59°5,15” N; 108°13°43” E)
K10: Khu vuc ngd tu Tén Dirc Théng va Béc Son (16°3°33,61” N; 108°10°31,02” E)
K11: Khu vuc giao Tén Pirc Thing va Ngd Thi Nham (16°4°9,03” N; 108°9°7,37” E)
K12: Khu vyc kénh Hoa Minh (16°4°29,28” N; 108°10°0,59” E )

Két qua
o A R
KyhiGumidu | pguijoling | On tich phin NO; SO, Co
(ng/m’) (dBA) (ug/m’) (ng/m’) (ng/m’)
K8 . 110 58,6 54 59 2206
K9 120 71,3 52 67 2008
K10 350 73,8 156 180 5200
K11 470 75,1 143 165 5310
K12 460 70,7 82 91 2810

* Ghi chu:
- Kér qud chi ¢o gid tri trén mau thir tai thoi diém do.

Tp. HCM, -ngay 20 thang 01 nam 2011

Pho gidgm doc Trung tam

Pai dién to phan tich -
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@ Try s& chinh: 559 D4 Dic Duc, Te Liem, HN DT 0422609559 Fax 04.37542491
YPMN (35{/55C Le Van 5y, Q3. Tp.HCM DT 0R37245728  Fax: 08.37245933

PTNE: Km%+200, QL.22, Tp. HCM,

PTN2: 86 1, Xa 10 Truomg Som, Di An, BD

CONG HOA XA HOI CHU NGHIA VIET N,
POC LAP - TU DO - HANH PHUC

* k Kk

KET QUA PHAN TiCH MAU KHI
(DU AN XD TRAM XU LY NUGC THAI HOA XUAN)

Don vi yéu cdu:
Dia chi:

Ngay ldy méu: 30/03/2011.

S6: 4720a

Can bj do dac, 1dy mau: Tran Trung Viét, Lé Dinh Nhit.

Cadc vi tr{ quan tric:

CONG TY CO PHAN PHAT TRIEN HA TANG THANG LONG
Can 1001, Toa nha 101 Lang Ha, Qéng Pa, Ha Néi

K13: vi tri d4u hudng gié (Phia T4y Béc giap ranh tram XL)

K14: vi tri cudi huong gié (Phia Pdng Nam —phia bén kia bd séng Vinh Dién)

K15: vi tri trong khu dat du 4n

Két qua
Ky hi¢u miu et e 1A S a
Bui lo likng On tich phan NO, SO, CcO
(ng/m’) (dBA) (ug/m’) (ng/m’) (ug/m’)
K13 160 60,5 60 79 1550
Ki4 120 58,0 50 61 1470
K15 130 61,5 64 80 1660

+ Ghi clui:

- Két qua chi c6 gid tri trén méu thir tai thoi diém do.

Dai dién t6 phan tich,

Aeawwiin Chi Gl Vi

Ngay 07 thing 04 nam 2011

Pho gigm d6c Trupg tim
s TN

DN TR
% ~ e
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CONG HOA XA HOI CHU NGHIA VIET N.

POC LAP - TU DO - HANH PHUC
Try sor chinh: $59 D8 Puc Due, T Lidm, HN
YPMN CISUSSC L Van S9, Q3 Tp HCM DT 08 37245728 Fax: (08.37245933

DT (4.22609539  Fav 0437533491 * ok Kk

PTNL: Km9+4200, QL.22, Tp. HCM; PTN2: 56 |, Xa Io Trimg Som, DT An, BD

KET QUA PHAN TICH MAU KHI
(DY’ AN XD TRAM XU' LY NUGC THAI LIEN CHIEU)
S6: 47206

Don vi yéu cau:

Dia chi:

Ngay ldy mdu:

CONG TY CO PHAN PHAT TRIEN HA TANG THANG LONG

Can 1001, Toa nha 101 Lang Ha, Dong Da, Ha Noi

30/03/2011.

Cin bj do dac, ldy mdu: Tran Trung Viét, L& Dinh Nhit.
Cadc vi tri quan tric:

K16: vi tri ddu huéng gié (Phia TAy Béc giap ranh khu dét nha & ctia Céng nhén)
(16°5°19,2” N; 108°7°4,6” E)

K17: vi tri cuoi huéng gié (Phia Dong Nam —trén tuyén dudng s6 4 KCN Hoa Khanh)
(16°5°7,3” N; 108°7°10,5” E)

K 18: vi tri trong khu dat dy an (16°5°6,0” N; 108°7°21,5” E)

Két qua
Ky hiéu Crre A n ‘
Bui lo likng On tich phén NO, SO, CO |
(ug/m’) (dBA) (ug/m’) (ng/m’) (ng/m’ )
K16 180 65,5 78 88 1910
K17 210 68,3 81 91 2110
K18 190 62,3 77 89 2030

+ Ghi chi:

- Két quad chi co gid tri trén méu thir tai thoi diém do. _
Ngay 07 thang 04 ndm 2011

Dai di¢n té phan tich, Phé gidm déc Trung tam
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CONG HOA XA HOI CHU NGHIA VIET N:
POC LAP - TU DO - HANH PHUC

Tru s chinh: 559 D3 Bue Duc, Tu Liem, HN DT 0422609359 Fux, B4 37543491 & kK
VPMN I51/35C L Van Sy, Q L Tp HUM DT 08 17243708 Fax: 04.37215933

PTNL: KmS+200, QL.22, Tp. HOM, PTN2: 86 t, Xa 16 Tridmg Son, DT An, BD

KET QUA PHAN TiICH MAU KHI
(TUYEN DUONG VANH DAI PHIA NAM — DA NANG)
S6:4071a

Ponviyéucdu: CONG TY CO PHAN SAI GON THANG LONG
Dija chi: 32 Nguyén Trong L&i, Phuong 4, Quén Tén Binh, Tp HCM
Quan tric trong ngay 11,12/01/2011.
Cén by do dac, Iy méu: Trin Trung Viét, Lé Dinh Nhét.
Cdc vi trf quan tric:
K1: Nga tu Trin Pai Nghia va Luu Quang Vi, gin Trudng tiéu hoc Hoa Mi (15°58°42,5” N; 108°15°16,5” E)

K2: Khu vuc giao Dudng vanh dai phia Nam véi dudng Mai Bang Chon (15°58°11,9” N; 108°13°53,3” E)
K3: Quéc 16 1A, trude cay xang Hoa Phude (15°57°59,2” N; 108°12°40,4” E)

Két qua
Ky hiéu miu
Byi lo limg On tich phin NO, S0, Cco
(ng/m’) (dBA) (ng/m’) (ug/m*) (ug/m’)
K1 280 68,4 112 120 2400
K2 250 60,8 106 110 1908
K3 360 77,4 182 189 5400

- Két qud chi c6 gid tri trén mdu thi tai thoi diém do.

Dai dién to phan tich _

;s

. ;’P(%{gyeﬁ& %tﬂ/ iém

Pho giam d6c Trung tam

Tp. HCM, ngay 20 thing 01 nim 2011




CONG QOA XA HOI CHUNGHIA VIET N
POC LAP - TU DO - HANH PHUC

Try so chinh: 559 B8 Dic Due, Tir Ligm, HN DT 04 22609559 Fax: 04.37543491 x ¥ %k
YPMN $353/55C Le Van 89, Q3. Tp HOM DT 08 37245728 Fax: O8.37245933

PTNIL: Km9+200, QL.22, Tp. HCM; PTN2: 85 1, Xa 16 Trwomg Som, Di An. BD

KET QUA PHAN TiCH NUGC MAT

(TIEU DY AN: KDC TNT)
S§6:3294

Ponviyéuciu: CONG TY CO PHAN SAI GON THANG LONG
Dia chi: 32 Nguyén Trong L1, Phuong 4, Quan Tén Binh, Tp HCM
Ngdy ldy mdu: 22, 23, 24, 25/11/2010.

Ciic vj tri Idy méu:

- Nude bién khu vuc cdng xa Khu TNT Tho Quang, P. Tho Quang, Q. Son Tra
NM 5-1: 16°5°59,5”N; 108°15°22,8”E
NM 5-2: 16°5°51,3”N; 108°15°14,9"E

Két qui
Phuong phdp
T Chi tiéu phin tich . .
NM 5-1 NM 5-2 thir nghiém
| pH 6,81 6,84 TCVN 6492:1999
2 TSS (mg/l) 15,50 11,50 SMEWW 2540 D-2005
3 COD (mg/h) 16 14 SMEWW 5220B-2005
4 DO (mg/l) 6.5 6.7 SMEWW 4560-0-G -
2005
5 NH," (mg/l) 0,27 0,22 SMEWW 4500-2005
6 NOj3 (mg/l) 0,20 0,14 SMEWW 4500-2005
7 NO; (mg/l) <0,01 0,02 SMEWW 4500-2005
8 PO (mg/l) 0,05 <0,01 SMEWW 4500-2005
Téng Coliforms
9 (MPN/100ml) 2100 1960 SMEWW 9221B-2005
10 Diu m& (mg/l) 0,36 0,20 SMEWW 5520 B-2005
1 Fe (mg/l) 2,02 2,06 JIS K0102:1998
*Ghichi: - Két qua chi co gid tri trén mau thir ‘
TP. HCM ngay 30 thang 11 nam 201(
Dai dién té phan tich " _ Phé giam ddc Trung tam
4‘-'-‘.'.”‘—,‘—f_’,.’-———‘----'
e/’gm/é}@ gﬁtiy Giém et
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CONG HOA XA HOI CHU NGHIA VIET N
POC LAP - TU DO - HANH PHUC

Try se chinh @ 559 B8 Pic Dye, T Liem, HN BT 04 22609559 Fax: 04.37533491 * % 3k
VPMN D3SL/35C Le Van 59, Q.3, TR HCM DT 0837245728 Fax: 08 37245913

PENE: Km9+200, QL.22, Tp HCM: PIN2: S0 1, Xa [0 Trwmg Son, Di An, BD

KET QUA PHAN TiCH NUGC MAT
(TIEU DU AN: KDC TNT)
S6:3295
Donviyéucsu: CONG TY CO PHAN SAI GON THANG LONG
Dia chi: 32 Nguyén Trong Léi, Phuomg 4, Quan Tan Binh, Tp HCM
Ngay ldy miu: 22, 23, 24, 25/11/2010.
Cdc vi tri ldy mdu:
- Nuéce song Han khu vire cira xa tir Khu TNT An Hai Bic, P. An Hai Bic, Q. Son Trara song Han

NM 7-1: 16°4°31,1”N; 108°13°42,3”E
NM 7-2: 16°4°37,5”N; 108°13°42,4”E

Két qua
Phurong phdp
T Chi tidu phin tich . 5
NM 7-1 NM 7-2 thir nghiém
1 pH 6,51 6,52 TCVN 6492:1999
2 TSS (mg/l) 50,50 52 SMEWW 2540 D-2005
3 COD (mg/l) 28 36 SMEWW 5220B-2005
SMEWW 4500-0-G -
4 DO (mg/1) 4,9 4,7 2005
5 NH," (mg/l) 0,47 0,56 SMEWW 4500-2005
6 NO3 (mg/l) 0,09 0,17 SMEWW 4500-2005
7 NO; (mg/]) <0,01 <0,01 SMEWW 4500-2005
8 PO (mg/l) 0,23 0,37 SMEWW 4500-2005
Téng Coliforms <
9 (MPN/100ml) 3200 2400 SMEWW 9221B-2005
10 Diu m& (mg/l) 0,21 0,22 SMEWW 5520 B-2005
11 Fe (mg/l) 1,98 3,02 JIS K0102:1998
* Ghichii: - Két qua chi cd gid tri trén mdu thir
TP. HCM ngay 30 thang 1| ndm 2010
Pai dién to phan tich Phé giam ddc Trung tam
A__,? ) ) .
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CONG HOA XA HOI CHU NGHIA VIET N
POC LAP - TU DO - HANH PHUC

Tru ser chinh: 359 028 Puc Duc, Tiz Ligm, HN BT 0422600859 Fax: D4.17343491 EE 3 5
YPMN D151/E5C LA ViR Sy, Q3. TR HCM DT 0837245728 Fux: 08.37235923

PTNT: Km9+200. QL.22, Tp.HCM; PTN2: 36 1, Xa lo Trudmg Som, Di An, BD

KET QUA PHAN TICH NUGC MAT
(TIEU DU AN: KDC TNT)
§6.:3296
Don vi yéu ciu:  CONG TY CO PHAN SAI GON THANG LONG
Pia chi: 32 Nguyén Trong Loi, Phuong 4, Quan Tan Binh, Tp HCM
Ngdy ldy miu: 22, 23, 24, 25/11/2010.
Cac vi tri 14y miu:

- Nude sdng Khu TNT Thuay T, P. Hoa Hiép Béc, Q. Lién Chidu
NM 8-1: 16°7°3,2"N; 108°°57,4”E
NM 8-2: 16°7°20,4”N; 108°7°17,9”E

Két qua
Phuong phip
Ir Chi tiéu phin tich . .
NM 8-1 NM 8-2 thik nghigm
! pH 6,56 6,53 TCVN 6492:1999
2 TSS (mg/l) 20,50 16 SMEWW 2540 D-2005
3 COD (mg/l) 18 21 SMEW W 5220B-2005
SMEWW 4500-0-G -
4 DO (mg/l) 5,1 4,9 2005
5 NH," (mg/l) 0,01 0,01 SMEW W 4500-2005
6 NO;3 (mg/l) 0,20 0,21 SMEWW 4500-2005
7 NO; (mg/l) <0,01 <0,01 SMEWW 4500-2005
8 PO (mg/l) 0,11 0,07 SMEWW 4500-2005
Téng Coliforms
9 (MPN/100m) 320 190 SMEW W 9221B-2005
10 Diu m& (mg/l) 0,24 <0,2 SMEWW 5520 B-2005
1 Fe (mg/l) 1,09 1,06 JISK0102:1998
* Ghi chi: - Két quad chi c6 gid tri trén mdu thir
TP. HCM ngay 30 théng 11 nim 2016
Dai dién t6 phan tich Ly | Phé giam déc Trung tam
,/\ TRUNG TR N7\ T
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CONG HOA XA HOI CHU NGHIA VIET N
POC LAP - TU DO - HANH PHUC

Ty s chinh © 559 D38 P Duc, T Ligm, HN OT (:4.22606559  Fax: (4 37543491 * ¥ ok

YPMN DASESSC Le Van Sz . Q 3, Tp HCM DT 0837243728 Fax: 08.37243933

PTNL: Ken¥+200, QL.22, Tp.HCM: PTN2: S6 1, Xa 16 Truomg Som, Di An, BD

KET QUA PHAN TiCH NUOC MAT
(DU AN XD TRAM XU LY NUGC THAI HOA XUAN)

S6:4721a
Pon viyéucau:  CONG TY CO PHAN PHAT TRIEN HA TANG THANG LONG
Dia chi: Can 1001, Toa nha 101 Ling Ha, Pong Pa, Ha Noi

Ngay ldy mdu:  30/3/2011.
Cdc vi tri ldy miu:
- NM3: Diém giita 2 cira x4, céch bes phai 50m;
- NM4: Biém giita 2 cira x4, gilra dong;
- NM6: Diém giita 2 ctra xa, cach bd trdi 50m;
- NM9: cach ctra xa 2 khoang 500m ve phia song Qua Gidng-Hdi An;
- NM10: cich clra xa | khoang 500 m vé phia Séng Han.

T Chi tiéu phén tich e ! Phicong phdp
NM3 | NM4 | NMé | NM9 | NMI0 thii nghigm

I pH 693 | 687 | 703 | 732 | 716 TCVN 6492:1999

2 TSS (mg/l) 20 33 34 35 40 SMEWW 2540 D-2005
3 COD (mg/l) 7 6 8 7 9 SMEWW 5220B-2005
4 BOD; (mg/l) 5 4 6 i i SMEWW 5210B-2005
5 DO (mg/l) 526 | 553 | 566 | 573 | 569 | SMEWW 4500.0.C-2005
6 NH,* (mg/l) 026 | 035 | 025 | 037 | 028 SMEWW 4500-2005
7 NO; (mg/l) 001 | 012 | 008 | 009 | 0,10 SMEWW 4500-2005
8 NOs(mg/l) | <001 | <001 | <001 | <001 | <0,01 SMEWW 4500-2005
9 PO (mg/)) 008 | 006 | 008 | 005 | 009 SMEWW 4500-2005
10 CT (mg/l) 64 | 216 | 214 | 217 | 301 SMEWW 4500-2005
I Fe (mg/l) 020 | 015 | 018 | 023 | 022 JIS K0102:1998

2 Tg‘{;gﬁ/‘;‘oifm‘;s 390 | 360 | 270 | 210 | 440 SMEWW 9221B-2005
13 | Diumo(mgl) | <0,01 | <001 | <001 | <001 | <001 | SMEWW 5520B-2005

* Ghi chi: - Két qud chi ¢6 gid tri trén mdu thie
Ngay 07 thang 04 ndm 2011

Phé giam déc Trung tam

Dai dién té phan tich,_
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CONG HOA XA HOI CHU NGHIA VIET N
POC LAP - TU DO - HANH PHUC

Tey sé chinh: 539 B Duc Duc, TirLigm, HN BT 04.22609559  Fax: 6437543491 k% ok

VPMN (351/55C Lé Vin S3. Q3. Tp HCM  DT: 08.37245728  Fax: 018.37245933

PTNIL: Km9+200, QL.22, Tp.HCM;  PTN2: Sd 1. Xa 10 Truémg Son, DD An. BD

KET QUA PHAN TiCH NUOC MAT
(DU AN XD TRAM XU LY NUGC THAI LIEN CHIEU)

S6:4721b
Pon viyéuciu:  CONG TY CO PHAN PHAT TRIEN HA TANG THANG LONG
Dia chi: Cdn 1001, Toa nha 101 Lang Hg, Do"ng Pa, Ha Nji

Ngay ldy méu:  30/3/2011.
Cic vi tri ldy mdu:

- NMI11: vi tri tai khu vyc cira xa ra muong thoat nude thai cia KCN Hoa Khénh;

- NM12: vj tri tai muong chay tran cua nude thai KCN Hoa Khanh nbi ra séng Cu D¢, cach ranh phia Tay
Nam Tram XLNT Lién Chiéu khoang 300m; )

- NM13: Cach b& phai 20m thudc nhinh séng Cu Dé vi tri giita duomg Nguyén Tat Thanh va dudng Nguyér
Ba Phat;

- NM14: gittadong nhénh séng Cu Dé vi tri giira duong Nguyén Tat Thanh va dudng Nguyén Ba Phat;

- NM15: Céch bd trdi 20m thude nhanh séng Cu Dé vi tri gitta duong Nguyén Tét Thanh va duémg Nguyén

Phat;
- NMI6: Nuée bién, phia bén kia tuyén cdng ngin man ndi véi song Cu Dé ra bién .
Két qud i
T Chi tiéu Phieong phdp
phin tich NM11 | NMI2 | NM13 | NM14 | NMI5 | NM16 thik nghiém
1 pH 12,4 9,53 7,62 6,55 6,01 6,31 TCVN 6492:1999
2 TSS (mg/l) 46 52 67 17 19 22 SMEWW 2540 D-2005
3 COD (mg/l) 169 125 86 40 20 22 SMEWW 5220C-2005
4 BOD; (mg/l) - - 20 15 ¢ - SMEWW 5210B-2005
5 DO (mg/1) 2,30 2,16 3,40 5,20 5,30 5,60 SMEWW 4500.0.C-2005
6 | NHg(mgl) | 2,13 | 147 | 128 | 087 | 086 | 084 SMEWW 4500-2005
7 NO; (mg/l) 0,26 0,20 0,20 0,15 0,14 0,17 SMEWW 4500-2005
8 | NO;(mgll) | <001 | <001 | <0,01 | <001 | <0,01 | <0,01 SMEWW 4500-2005
9 PO> (mg/l) 1,89 0,94 0,92 0,10 0,09 0,07 SMEWW 4500-2005
10 CI' (mg/l) 602 260 223 212 600 650 SMEWW 4500-2005
H Fe (mg/l) 0,22 0,36 0,31 0,34 0,29 0,32 JISKO0102:1998
12 Pb (mg/1) 0,212 | 0,200 | 0,070 | <0,005 | <0,005 | <0,005 JISK0102:1998
i3 Cu (mg/1) 0,110 | 0,080 | 0,070 | <0,002 | <0,002 | <0,002 JISK0102:1998
14 Zn (mg/l) <0,001 | <0,001 { <0,001 ! <0,001 | <0,001 | <0,001 JISKO0102:1998
15 . As (mg/l) 0,025 | 0,020 | 0,010 | <0,005 | <0,005 | <0,005 JISKO0102:1998
Tong Coliforms 6 s 5 3 2 2

16 (Mfg’N/IOOmI) FE¥107 | 29%10° | 21*10° | 16%10° | 95*%10° | 75*10 SMEWW 6221B-2005
17 | DAuma (mg/l) | 1,60 | 093 | 061 | 002 | <0,01 | <00l SMEWW 5520B-2005

* Ghi clul: - Két qua chi ¢6 gid tri trén mdu thie Ngay 07 thdng 04 nam 2011

Dai dién t6 phan tl’cl}, o o , Phé gig oy doc-[rung tam
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CONG HOA XA HOI CHU NGHIA VIET N/

T T e
s L : o POC LAP - TU DO - HANH PHUC
<‘\ m ’ ,»’/ Tru sirchinh 339 D3 Duc Due, Tir Lidm, HN BT 0420609339 Fag: 04 373543491 B
[ SR e VIMSN ISUSIC L Van 87, QL TpbICM DT:08 FIMSTI8 Faxs 03 VM523
?!’N‘I: Km9+206. QL2 Tp.HCM: FI‘N:Z: So i Xale ’fnn"mg S(vn‘ Di Aan. BD
KET QUA PHAN TICH NUOC MAT
(TUYEN PUGNG VANH DAI PHIA NAM — DA NANG)
S6: 4073
Pon viyéuciu: CONG TY CO PHAN SAI GON THANG LONG
Dja chi: 32 Nguyén Trong Loi, Phuong 4, Quan T4n Binh, Tp HCM
Ngay ldy miu: 11/1/2011.
Cdc vi tri [dy miu:
-NMI: Nude song Vinh Dién
(15°58°14,1” N; 108°12°59,8” E)
- NM2: Nudc séng Vinh Dién
(15°58°1,05” N; 108°12°40,3” E)
Két qua
Plucong phdp
T Chi tiéu phin tich o
NM 1 NM 2 thir nghiém
1 pH 6,25 6,19 TCVN 6492:1999
2 TSS (mg/l) 35,50 37 SMEWW 2540 D-2005
3 COD (mg/l) : 26 25 SMEWW 5220B-2005
4 Fe (mg/l) <0,04 <0,04 JIS K0102:1998
5 NH;" (mg/1) 0,05 0,04 SMEWW 4500-2005
6 NOs (mg/l) 0,34 0,33 SMEWW 4500-2005
7 NO; (mg/l) <0,01 <0,01 SMEWW 4500-2005
8 PO (mg/l) 0,02 0,02 SMEWW 4500-2005
Tong Coliforms )
9 (MPN/100ml) 1600 1500 SMEWW 9221B-2005
* Ghichi: - Két qua chi ¢d gid tri trén mdu thir
TP. HCM ngay 20 thing 01 nam 2011
Dai dién t6 phan tfcl} _
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o : ' CONG HOA XA HOI CHU NGHiA VIET N
: POC LAP - TU DO - HANH PHUC

s
'//"’ Tru so chinh: $59 DS Buix Due, Tir Ligm, HN DT: 04.22609559  Fax: 04.37543491 ¥ % %
VPMN D351/85C L Van 83, Q3. TpHCM DT 0K.37245724  Fax, 0837245933

PTNL: Km9+200, QL.22, Tp HCM.  PTN2: $4 1, Xa 1o Truomg Som, D7 An, BD

KET QUA PHAN TiCH
X ) . S&397
Pon viyéu ciu: CONG TY CO PHAN SAI GON THANG LONG
Dia chi: 32 Nguyén Trong Lgi, Phudng 4, Quan Tan Binh, Tp HCM
Ngay ldy mdu: ~ 22-25/11/2010. Logi méu: Nuée ngim

Vi tri quan trdc:
Khu TNT Binh Hién, P. Binh Hién, Q. Hai Chéy;
NI-1: NN hd 6ng Phan Quang, Phudng Binh Hién
N1-2: NN hd ba Truong Thi Kéo, Phudng Binh Hién
Khu TNT Binh Thuén, P. Binh Thuin, Q. Hai Chau
N2-1: NN ho ba Huynh Thi Kim Kha, Phudng Binh Thuin
N2-2: NN hé 6ng Nguyén Vi, Phuéng Binh Thuin

Chi tiéu Tén miu Phicong phdp

S phin tich NLI NL.2 N2-1 N2-2 thit nghi¢m

1 pH 6,86 6,85 6,71 6,87 TCVN 6492:1999
2 D3 cirg (mg/l) 154 122 186 215 TCVN 2672:78

3 CODy, (mg/l) 2 2 3 4 JIS K0102:1998

4 Fe (mg/) <0,02 <0,02 <0,02 <0,02 JIS KO102:1998

5 N-NH,* (mg/l) 4,37 4,02 9,03 1031 | SMEWW 4500-2005
6 N-NO; (mg/]) <0,004 0,04 1,91 2,23 SMEWW 4500-2005
7 Pb (mg/l) 0,052 0,060 0,049 0,073 J1S K0102:1998

8 CI' (mg/l) 140 135 169 192 SMEWW 4500-2005
9 | Coliform (MPN/100ml) 19 12 13 16 SMEWW 92218-2005 |

* Ghi chii: Két qua chi ¢o gia trj trén mau thir.

Tp.HCM, ngay 30 thang 1| nam 2010

Dai dién té phan tich A
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\ : : . CONG HOA XA HQI CHU NGHIA VIET N
| - : S DOC LAP - TU DO - HANH PHUC

i
o ” < Tru 56 chinh: 359 B P Due, Tir Lism, HN DT: (4.2260955¢  Fax: (437543491 k ® ok
L L VPMN 1351/55C Le Van 89. Q3. Tp HCM  DT: 08.37245728  Fax: 08 37245931

PTNIL: Km9+200, QL.22, Tp HCM,  PTN2: §¢ {, Xa lo Truomg Som, Di As, BD

KET QUA PHAN TiCH
. L sbass
Pon viyéuciu: CONG TY CO PHAN SAlI GON THANG LONG
Dia chi: 32 Nguyén Trong L&i, Phudng 4, Quan Tan Binh, Tp HCM
Ngay ldy miu: 22-25/11/2010. Loai méu: Nude ngim

Vi tri quan tric:
Khu TNT Khu dan cu s6 2 Nguy&n Tri Phuong, P. Hda Cudng Bic, Q. Hai Chau
N3-1: NN hé ong Tao Vién, KDC s6 2, Phudng Hoa Cudmg Bic
N3-2: NN hd éng Nguyén Gioi, P Hoa Cudmg Bic
Khu TNT Tam Thuén, P. Tam Thuin, Q. Thanh Khé;
N4-1: NN hé ba Nguyén Thj Hué, P Tam Thuén
N4-2: NN hé Dinh Hai Tam, P Tam Thuén

Chi tiéu Tén mau Phiurong phdp
Sut phin tich N3-1 N32 Nd-1 Nd2 thit nghiém
1 pH 6,74 6,87 7,53 7,60 TCVN 6492:1999

2 Pj cimg (mg/l) 90 86 207 187 TCVN 2672:78

3 CODyia (mg/l) 2 4 2 3 JIS K0102:1998

4 Fe (mg/l) 0,03 <0,02 0,02 0,02 JIS K0102:1998

5 N-NH,* (mg/1) 0,65 0,56 6,57 2,98 | SMEWW 4500-2005
6 N-NO; (mg/l) 2,01 2,25 0,013 0,010 | SMEWW 4500-2005
7 Pb (mg/l) 0,029 0,065 0,071 0,053 JIS K0102:1998

8 Cr (mg/)) 51 85 133,6 102,7 | SMEWW 4500-2005
9 | Coliform (MPN/I0OmI) I 15 16 14 | SMEWW 9221B-2005

]

* Ghi chii: Két qua chi ¢6 gia tri trén mau thir,

Tp.HCM, ngay 30 thang 11 ndm 2010

Dai dién to phan tich,, _ A Phé giim déc Trung tam
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o CONG HOA XA HOI CHU NGHIA VIET N
: POC LAP - TU DO - HANH PHUC

=N ) Try s6 chinh: 339 D& Do Duc, Tir Ligrn, HN DT (422609839 Fax, 04.37543491

\:.».,_,:.// VPMN D 35U35C Le Van 87, QU3 TpHCM DT OR 37245728  Fax: 08 37245933 e
;[;rVN!:’K_rA‘);ZO(\}, QL,zzz Tp.}fcwi: | ?n\:z: sa‘a. Xa 1o Tnrmg Som, 6%1&.1. BD
KET QUA PHAN TICH
X ) Sé: 3299
Ponviyéucau: CONG TY CO PHAN SAI GON THANG LONG
Dia chi: 32 Nguyén Trong Li, Phuong 4, Quan Tan Binh, Tp HCM
Ngay ldy méu: 22-25/11/2010. Logi miu: Nuéc ngdm
Vi tri quan tric:
Khu TNT Tho Quang, P. Thg Quang, Q. Son Tra
N 5-1: NN ho dan Nguyén Vin Biéu, P Tho Quang
N 5-2: NN h¢ 6ng Huynh Vin Binh, P Tho Quang
Khu TNT An Hai Dong, P. An Hai Dong, Q. Son Tra;
N 6-1: NN ho dng Nguyén Nho Ludang, P An Hai Déng
N 6-2: NN ho 6ng Trin Hitu Lién, P An Hai Dang
- X
Chi tiéu Tén mdu Phuong phdp
St pkﬁn tich NS-1 NS5-2 Né6-1 N§-2 th ng/liém
1 pH 6,45 6,35 7,72 7,54 TCVN 6492:1999
2 Do cirng (mg/l) 43 40 168 170 TCVN 2672:78
3 CODwya (mg/l) 0 0 2 4 JIS K0102:1998
4 Fe (mg/l) <0,02 <0,02 <0,02 <0,02 JIS K0102:1998
5 N-NH;" (mg/l) <0,01 0,02 12,48 9,57 SMEWW 4500-2005
6 N-NOj; (mg/l) 0,02 0,02 0,84 0,56 SMEWW 4500-2005
7 Pb (mg/1) 0,045 0,050 0,053 0,049 JIS K0102:1998
8 CI' (mg/l) 25 24 139 125 SMEWW 4500-2005
9 Coliform (MPN/I00m!) 12 15 24 | 21 SMEWW 9221B-2005

* Ghi chi:  Két qua chi b gia trj trén mau thir.
Tp.HCM, ngay 30 thang |1 ndim 2010

Dai dién t6 phan tich j, Phé giim déc Trung tam
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P CONG HOA XA HOI CHU NGHIA VIET N,
(& o POC LAP - TU DO - HANH PHUC

C

- /

B v " Try s¢ chinh. 559 DG Dic Duc, Te Liem, HN DT 04 22609539 Fax- 0437543491 * 3k sk
i VPMN 334/55C Lo Van 8y, Q3. Tp HCM  DT: 0837245728 Fax: 08 37745913

PENL: Km§+200, QL.22, Tp. HOM, PTN2: S0 1, Xa 1o Truomg Som, DT An, BD

KET QUA PHAN TiCH
i . _S6:3300
Ponviyéuciu: CONG TY CO PHAN SAI GON THANG LONG
Dia chi: 32 Nguyén Trong Loi, Phudng 4, Quan Tan Binh, Tp HCM
Ngay ldy miu: 22-25/11/2010. Loai miu: Nude ngim

Vi tri quan tric:
Khu TNT An Hai Bic, P. An Hai Bic, Q. Son Tra
K7-1: NN hé Nguyén Binh Giang, Trdn Hung Pao, P An Hai Bic
K7-2: NN h¢ Lé Puc B¢, Pudng Ly Pao Thanh, P An Hai Bic
Khu TNT Thiy Ta, P. Héa Hiép Bic, Q. Lién Chiéu;
K8-1: NN ho Phan Vin Viét, P Hoa Hiép Bic
K8-2: NN hd Hd Thi Bich Ngoc, P Hoa Hiép Bic.

Chi tidu Tén miu Phuong phdp

Stt phin tich NT-1 N72 NS-1 N8.2 thik nghiém

| pH 6,58 6,57 6,84 6,80 TCVN 6492:1999
2 Dj cirng (mg/l) 44 40 200 169 TCVN 2672:78

3 CODwy (mg/l) 0 0 2 2 JIS K0102:1998

4 Fe (mg/l) 0,05 <0,02 <0,02 <0,02 JIS K0102:1998

5 N-NH,' (mg/l) 0,01 <0,01 <0,01 <0,01 SMEWW 4500-2005
6 N-NO;" (mg/l) 0,004 | <0,004 0,83 0,65 SMEWW 4500-2005
7 Pb (mg/l) 0,029 0,025 0,045 0,047 J1S K0102:1998

8 Cr (mg/)) 50 52 124 98 SMEWW 4500-2005
9 | Coliform (MPN/I00ml) 3 9 3 3 SMEWW 9221B-2005

* Ghicha: Két qua chi co gia tri trén miu thir,

Tp.HCM, ngay 30 thang |1 ndm 2010

Dai dién té phan tichy Pho giam déc Trung tam
VVVVVVVV Y C;E\t/“’/wj,: ;
e/f/}wyé?;e g/adg/ Diém A N NG
KS\Duong Hii Au



CONG HOA XA HOI1 CHU NGHIA VIET N
POC LAP- TU DO - HANH PHUC

Tru s chinh: 559 £38 Buc Due. T Ligm, HN BT 0422609559 Fax: 04.3754349 k ok ¥
VPMN $35U/55C e Vin 89, Q3, Te.HCM DT 08.37245728  Fax. 0837245933

PTNI: >Km’~)+200.‘QL:22, T;':,‘HCM; ‘P’;'N‘Z:uSd:! .i "(a 16 Trikmg Som, Di An, BD
KET QUA PHAN TICH
S4: 3301

Ponviyéuciu: CONG TY CO PHAN SAI GON THANG LONG

Dia chi; 32 Nguyén Trong Loi, Phuong 4, Quén Tén Binh, Tp HCM
Ngay ldy mdu: 22-25/11/2010. Loai mdu: Nuéc ngim

Vi tri quan trdc:
Khu TNT Hoda Tho Déng, P. Hoa Tho Déng, Q. CAm Lé
N 9-1: NN hg Hoang Thi Bién, P. Hoa Tho Dong
N 9-2: NN hd Ngé Thi Hy, P. Hoa Tho Pong

Chi tiéu Tén miu Phuong phip

St phin tich N9.1 N9.2 thik nghi¢m

I pH 6,85 6,79 TCVN 6492:1999
2 D§ cimg (mg/l) 38 40 TCVN 2672:78

3 CODy, (mg/l) 2 2 JIS K0102:1998

4 Fe (mg/l) 0,02 <0,02 JIS K0102:1998

5 N-NH," (mg/l) 0,21 0,20 SMEWW 45002005
6 N-NOy (mg/l) 0,58 0,52 SMEWW 4500-2005
7 Pb (mg/l) 0,051 0,047 JIS K0102:1998

8 Cr (mg/h) 19 20 SMEWW 4500-2005
9 Coliform (MPN/I00m) 9 12 SMEW W 9221B-2005

* Ghi chit: Két qua chi c6 gid tri trén mau thi.

Tp.HCM, ngay 30 thang 11 nam 2010

Dai dién t4 phén tich h Phé giam doc Trung tam
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B ‘ CONG HOA XA HOI CHU NGHIA VIET N,
' ' POC LAP - TU DO - HANH PHUC

* sk ok

Try sé chinh : 559 DS Die Duc, Te Ligm, HN BT 04226009559 Fax 0437543491
VPRIN D351/55C La Van Sy, 3, Tp. HCM DT 0837245728 Fax: U8.31345933

S ¥
I

PTN1: Km9+200, QL.22, Tp.HCM: PTN2: 58 1, Xa 10 Trdmg Son, Di An, BD

KET QUA PHAN TiCH

(DU AN XD TRAM XU LY NUGC THAI HOA XUAN)
S4:4722a

Don viyéu ciu:  CONG TY CO PHAN PHAT TRIEN HA TANG THANG LONG

Bja chi: Can 1001, Toa nha 101 Ling Ha, Pong Pa, Ha Néi
Ngay ldy miu: 30/03/2011. Logi méu: Nutc ngim

Vi tri quan trdc:
N10: NN ho dan HS Thi Phén (Té 14- Thon Tung Lam, Hoa Xuan, Cim Lé, Pa Ning )
N11: NN hd dan Phan Thi Hng (T5 17, Hoa Xuén, C4m Lé, Da Ning)

Chi tiéu Két qua Phuong phip

T phén tich N10 N1t thir nghiém

1 pH 7,20 7,41 TCVN 6492:1999
2 D cirng (mg/1) 34 28 TCVN 2672:78

3 CODyy, (mg/)) 4 2 JIS K0102:1998
4 TS (mg/l) 648 331 SMEWW 2540 B-2005
5 N-NH," (mg/1) 0,07 0,08 SMEWW 4500-2005
6 CI' (mg/l) 320 166 SMEWW 4500-2005
7 Coliform (MPN/100ml) 9 3 SMEWW 9221B-2005
8 Fe (mg/z) 0,12 0,11 JIS K0102:1998

9 Mn (mg/1) 0,15 0,13 JIS K0102:1998

10 “Pb (mg/l) 0,010 0,011 JIS K0102:1998

* Ghi chi:  Két qua chi ¢6 gia tri trén mdu thir.
Ngay 07 thang 04 ndm 2011

Dai dién td phan t;’cl}tL Pho giam dfic Trung tam
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CONG HOA XA HOI CHU NGHIA VIET N.
POC LAP - TU DO - HANH PHUC

Try sé chinh - 359 B3 Dow Due, T Ligm, HN DT: 04. 22609559 Fux: 04 37543491
VPN S351/55C L8 Vaa S3. Q3. Tp HCM DT 0837245728 Fax: 0837245933

PTNI: Km2+200, QL.22, Tp. HCM; PTN2: S8 1, Xa io Truomg Son, Di An, BD

KET QUA PHAN TICH
(DU AN XD TRAM XU LY NUGC THAI LIEN CHIEU)
Sb:4722b

Pon viyéuciu: CONG TY CO PHAN PHAT TRIEN HA TANG THANG LONG
Pia chi: Cain 1001, Toa nha 101 Ldng Ha, Pdng Pa, Ha Nji

Ngay liy mdu:  30/03/2011. Logi méu: Nwéc ngém

Vi tri quan triic:

N12: NN hd dan Tran Huong (T6 61- Hoa Khanh, Khanh Bic, Lién Chiéu, Pa Ning )
N13: NN ho dan Nguyén Thi Tuyét (T 61- Hoa Khanh, Khanh Béc, Lién Chiéu, Da Ning )

T Chﬂ"’ ’i‘?' u Két qua Phtfo:ng Iﬁza’p
phan tich N12 Ni3 thie nghiém

i pH 5,83 5,90 TCVN 6492:1999
2 D cirng (mg/l) 16 5 TCVN 2672:78

3 CODwm, (mg/l) 2 2 JIS K0102:1998

4 TS (mg/l) 200 280 SMEWW 2540 B-2005
5 N-NH,' (mg/1) 1,86 1,53 SMEWW 4500-2005
6 CI' (mg/1) 98 140 SMEWW 4500-2005
7 Coeliform (MPN/100ml) 9 6 SMEWW 9221B-2005
8 Fe (mg/l) 5,40 0,10 JIS K0102:1998

9 Mn (mg/l) 0,023 0,015 JIS K0102:1998

10 Pb (mg/1) 0,006 0,008 JIS K0102:1998

* Ghi chu: Két qué chi c6 gia tri trén mau thir.
Ngay 07 thing 04 ndm 2011

Dai dién t6 phan tic}jw
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CONG HOA XA HOI CHU NGHIA VIET N2
POC LAP - TU DO - HANH PHUC

Try s& chinh : 559 B8 Diw Due, Tir Ligm, HN DT: (4.22609559  Fax: 037543491 * koK

VPMN DASUASSC L Van 8y, Q3. Tp HCM DT 0B37245728  Fax: 08.37245933

PTNL: Km9+200, QL.22, Tp.HCOM: PTN2: 80 1, Xa 1o Treomg Som, D An, BD

KET QUA PHAN TICH
(TUYEN PUONG VANH DAI PHIA NAM - DA NANG)
SH: 4074

DPonviyéuciu: CONG TY CO PHAN SAI GON THANG LONG

Dia chi: 32 Nguyén Trong L&i, Phudng 4, Quan Tan Binh, Tp HCM
Ngay ldy médu:  11/01/2011. Loai méu: Nude ngim

Vi tri quan trdc:
NN2: NN hé éng Nguyén Quang Dy, gin khu vuc [y miu khi K3
NN1: NN hd ba Nguyén Ngoc Linh, gin khu vuc 14y miu khi K2

o Chi tie"u Tén miu Phumg phip
phan tich NN1 NN2 thit nghiém
1 pH 6,16 6,55 TCVN 6492:1999
2 D§ cirng (mg/l) 104 116 TCVN 2672:78
3 CODw, (mg/l) 2 2 JIS K0102:1998
4 Fe (mg/l) 0,02 0,05 JIS K0102:1998
5 N-NH;" (mg/l) . <0,01 <0,01 SMEWW 4500-2005
6 CI' (mg/1) 240 238 SMEWW 4500-2005
7 Coliform (MPN/100ml) <3 <3 SMEWW 9221B-2005

* Ghi chii: -Két qua chi ¢6 gid tri trén méu thir,

Tp.HCM, ngay 20 thang 01 ndm 2011

Dai dién t6 phan tich _

Godn Ghi dﬂ(y‘ @wyefn




BAO CAO CHUYEN DE

PAC PIEM KHU HE THUY SINH VAT G SONG VINH DIEN KHU VU'C DU/
AN NHA MAY XU LY NUGC THAI HOA XUAN - TP. PA NANG

Thang 03 nam 2011

1. PHUONG PHAP NGHIEN CUU

Ngoai thwe dja
Thuy sinh vét khao sat ¢ song rach khu vuc Du an Nha méy x1r Iy nudce thii Hoa Xuén - Tp.
Da Niang thang 03/2011, bao gbm thuc vat phiéu sinh, dong vat ph1eu sinh va dong vit

khéng xuong séng ¢ lon song & day (DVKXSCL). Viéc thu miu dugce tién hanh tai 4 diém.
Tai mdi diém khéo sat, cac miu dinh tinh va dinh lugng dugc ldy cho viéc phén tich trong

phéng thi nghiém. Vi tri cac diém ldy miu nhu sau:

Bang 1. Vi trf 14y méu thay sinh khu vuc Tram XLNT Hia Xan

Ky hiéu Vi tri liy miu dit
TS1 Vi tri tai khu varc clra xa |
TS2 Vi tri tai khu vye clra xa 2
T83 cach cura xa | khoang 500 m vé phia Séng Han
TS4 | cdch cira xa 2 khoang 500m vé phia song Quéa Giang-Hoi An

Thu miu thwe vat phiéu sinh: mau dinh tinh thuc vat phiéu sinh dwoc thu bang ludi vét thuc
vét phiéu sinh kiéu Juday, véi kich thuée mét Judi 1a 25pum. Mau dinh hrong duoc thu theo
phuong phap Sedgewick Rafter, thé tich miu dwoc thu ngoai thuc dia 1a 1lit. Cac mu thuce
vat phiéu sinh dwgc ¢ dinh ngay tai hién trrong bing dung dich formaldehyde 4% va duge
danh ddu, ghi chi trén nhan.

Thu miu déng vat phiéu sinh: miu dinh tinh duoc thu bing ludi vét phiéu sinh kiéu Juday,
v4i kich thude mat lugi 1a 25um. Miu dinh luong duge thu bang cich loc qua lugi 101t
nde. Cac miu thu duge ¢b dinh ngay tai hién truong thu miu bang dung dich formaldehyde
4% va dugc danh diu, ghi chii trén nhan.

Thu mau dong vat khong Xuong séng cd 16n: sir dung gau day kiéu Petersen dé thu mau védi

ong dién tich 12 0,1 m”. Tat ca vt chit thu duge tir gau day chuyen qua sang va sau do sang
ky loat bd bot cac vat chit truéc khi cho miu vio lo. Cac mau thu duoc cb dinh ngay tai
hién trueong thu mau bang dung dich formol va dugce danh dau, ghi cha trén nhén.




Ngodi ra, ghi chi thuc dja ciing dugc thyc hién: thoi di{;m thu mgu, vi tri 1dy mAu, dic diém
dong chdy, mau nudc, nude 16n hay rong, dac di€m nén day, gan hay xa khu dan cu, nha
may, xi nghiép...D4y la nhitng thong tin rat quan trong gép phan ly gii, lam séng té két qua
phan tich.
Trong phong thi nghiém

Viéc dinh danh thuy sinh vat duge dua trén co s& hinh thai hoc (morphology) véi sy tro gildp
cua tai liéu phéan loai cuia céc tac gia trong va ngoai nudc,
Miu dinh luong thuc vat phi€u sinh dugc phan tich theo cic phuong phap buf“mg dém
Sedgewick Rafter. Mau dinh lugng ddng vét phiéu sinh va dong vat khong xuong song c&
16n song day dugce phan tich bang cdch dém tat cd cac ¢4 the ¢ trong mau dinh lugng.

Phén tich 56 liéu
Tir két qua phan tich, thiét 1ap thanh phan loai, ciu tric quin xa va ciu tric s6 hrong,

2. KET QUA VA THAO LUAN

Thre vat phiéu sinh
Pdc tinh thanh phdn loai
Két qua phan tich ghi nhan dugc 55 loai. Cu tric thanh phin loai dwgc trinh bay trong Bdng
1.

Bang 1. Cdu triic cdc nhom déng vat phiéu sinh khu viee du dn

Lép Thang 3/2011
S6 loai Ty 1€ (%)
Cyanophyta 9 16,4
Chrysophyta 26 47,3
Chlorophyta 13 23,6
Euglenophyta 4 7.3
Dinophyta 3 5,4
Téng cong 55 100

Phan tich cau triic thanh phan loai thuc vit phiéu sinh ¢ khu vuc du dn ¢6 thé phan biét cac
nhom loai:

Nhém loai nuéc man di nhdp ndi dia gém hiu hét cac loai tao thudc nganh Chrysophyta.
Trong d6 céac loai nuée lo - man dién hinh gom Melosira granulata, Cyclotella comta,
Coscinodiscus (3 loai), Ditylum sol, Leptocylindrus danicus, Syredra ulna, Thalassionema
nitzschiodes, Rhizosolenia setigera, Amphora ovalis, Nitzschia palea, Nitzschia sigma,

Ceratium macroceros.
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Nhém loai chi thi cho méi trudng nude acid yéu gdém Navicula (2 loai) , Pinnularia
mesolepta, Ankistrodesmus falcatus, Actinastrum hantzschii, Closterium moniferum,
Staurastrum dickiei.

Nhém loai chi thi cho méi trudng gidu dinh dudng va nhiém bin hitu co mirc bin vira &
doan séng nay vo cung phong phi gdm toan bd s loai tio lam, tio mit, cac loai tao silic:
Melosira granulata, Cyclotella comta, Leptocylindrus danicus, Ditylum sol, Fragilaria
virescens, Rhizosolenia hebetata, Synedra ulna, Nitzschia (3 loai) va céc loai tdo luc
Pediastrum tetras, Scenedesmus (2 loai), Monoraphidium griffithii.

Ddc tinh 56 luong va lodi wu thé nhdt
Mit d ca thé bién thién tir 3.700 (Diém 4) - 9.200 (Piém 3) ca thé/lit. Loai Nitzschia palea
chiém wu thé & tit ca cac diem.

Dong vat phiéu sinh
Ddc tinh thanh phén loai
Két qua phan tich ghi nhin dugc 6 loai va 2 dang 4u tring. Céu tric thanh phan loai duoc
trinh bay trong Bang 2.
Bang 2. Céu triic cée nhém dong vdt phiéu sinh khu vuc dy dn

Lép Théng 3/2011
S6 loai Ty 18 (%)
Copepoda 5 62,5
Amphipoda 1 12,5
Larva 2 25,0
Téng cong 8 100

Phén tich cdu triic thanh phan loai cho thy tit ca cac loai thu dugc déu la cac loai gdc bién
di nhdp ndi dia.

Céc loai chi thi cho mdi trudng gidu chét dinh dudng va nhidm bin hitu co gém Sinocalanus
laevidactylus, Acartia clausi, Oithona similis.

Ddc tinh 56 lwong va lodi wu thé nhat

S6 lugng ca thé dong vét phiéu sinh ving khao st bién thién tir 2.000 (Diém 4) — 5.500
(Diém 1) ca thé/m’. Cac loai Sinocalanus laevidactylus, nauplius copepoda chiém wu thé.

Ping vat khong xwong song c& 16n & day
Ddc tinh thanh phdn lodi

Qua Ian khao sat DVKXSCL tai 4 vi tri thp maéu & séng rach khu vye du an thang 3/2011, da
dinh danh dugce 11 loai. Cau triuc thanh phan loai dugc trinh bay trong Bang 3.

Bang 3. Céu tric thanh phan lodi céc nhém BVKXSCL & khu viee du dn

Lép Théng 3/2011

i1



86 loai Ty 18 (%)

Polychaeta ] 9,1
Oligochaeta 1 9,1
QGastropoda 3 27,3
Bivalvia 4 36,3
Insecta 2 18,2
Téng cong ' 11 100

Trong téng s 11 loai PVKXSCL thu dugc trong 1dn khio sat nay ¢6 2 loai gbc bién di nhap
ndi dia 1a Nephthys polybranchia va Aloidis sp..
Céc loai chi thi méi truong gidu chit dinh dudng va nuéce nhiém bén hitu co gdm Nephthys
polybranhcia, Limnodrilus hoffineisteri, Melanoides tuberculatus, Polypedilum sp..
Mt d6 va lodi wu thé nhdt
Mit d6 DVKXSCL thu duoc & séng rach khu vire khao st bién thién tir 150 (Piém 1) - 910
(Diém 2) ca thé&/m”. Cac loai vu thé 1a Corbicula tenuis va Aloidis sp..

3. KET LUAN
Trén co s& két qua phan tich cac miu thuy sinh vat thu thang 3/2011, ¢6 thé xac dinh chit
lugng nude khu vuc Dy 4n nhd may xir Iy nwéce thai Hoa Khanh thuéc loai lg nhat, chiu anh
hudng cua nguoén nude acid yeu tir thwong ngudn va giau dinh dudng. Khi nhén ngudn thai
nhiém ban hiru co nao cé thé xay ra hién tugng pht dudng hoa.

4. PHU LUC: KET QUA PHAN TiCH CHAT LUQNG THUY SINH KHU VU'C

DU AN
4.1 THANH PHAN LOAI THUC VAT PHIEU SINH 0 SONG VINH DIEN
KHU VU'C DU AN NHA MAY XU LY NUGC THAI HOA XUAN

Thang 03 nam 2011
Stt Tén khoa hoc Piém thu miu
1 2 3 4
CYANOPHYTA
Cyanophyceae
] Chroococcus minutus + + + +
2 Dactylococopsis acicularis + +
3 { Microcystis aeruginosa + + + +
4 | Merismopedia glauca + +
5 Anabaenopsis raciborski + + + +
6 | Oscillatoria tenuis ' + + n .
7 Oscillatoria geitleriana + + + +
8 Phormidium tenue + + +
.9 | Sprirulina major . + (




CHRYSOPHYTA

Bacillariophyceae

10 | Melosira granulata + + + +
11 | Cyclotella comta + + + +
12 | Coscinodiscus nobilis + + + +
13 | Coscinodiscus subtilis + + + +
14 | Coscinodiscus lineatus + + + +
15 | Leptocylindrus danicus + + + +
16 | Rhizosolenia setigera +
17 | Ditylum sol + + +
18 ' Fragilaria virescens + + +
19 | Thalassionema nitzschioides +
20 | Synedra uina + + + +
21 | Achnanthes exigua
22 | Cocconeis scutellum + +
23 | Navicula placentula + +
24 | Navicula rostellata +
25 | Pinnularia mesolepta +
26 | Gyrosigma balticum + + +
27 | Pleurosigma affine +
28 | Diploneis smithii +
29 | Cymbella turgida
30 | Gomphonema ovalis +
31 | Amphora ovalis +
32 | Nitzschia vitrea + +
33 | Nitzschia palea + +
34 | Nitzschia sigma + +
35 | Surirella robusta + + +

CHLOROPHYTA

Chlorophyceae
36 | Asterococcus limneticus + + +
37 | Schroederia setigera +
38 | Pediastrum tetras + + +
39 | Golenkia radiata + +
40 | Scenedesmus quadricauda + + + +
41 | Scenedesmus acuminatus + +
42 | Tetrastrum heteracanthum +
43 | Ankistrodesmus falcatus +
44 | Actinastrum hantzschii +
45 | Closterium moniliferum +
46 | Staurastrum dickici
47 | Monoraphidium griffithii + + + +
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48 | Udotea javanensis + +
EUGLENOPHYTA
Euglenophyceae
49 | Euglena acus + + +
50 | Euglena erhenbergii + +
51 | Trachelomonas volvocina + + +
52 | Phacus pleuronectes + +
DINOPHYTA
Dinophyceae
| 53  Peridinium willei +
54 | Peridinium cintum
55 | Ceratium macroceros +
Tdng sb loai 42 | 40 | 36 | 38

4.2 SO LUONG THUC VAT PHIEU SINH 0 SONG VINH DIEN KHU VUC DU AN NHA
MAY XU LY NUGC THAI HOA XUAN

Thang 03 nam 2011
Piém S& hrong (ca thénity Loai wu thé $6 lwong
thu miu loai wu thé (ca thé/lit)
1 8,600 Nitzschia palea 4,120
| 2 5700 | Nitzschia palea 2,640
3 9,200 Nitzschia palea 4,360
4 3,700 Nitzschia palea 1,890

4.3 THANH PHAN LOAI VA SO LUONG PONG VAT PHIEU SINH SONG VINH PIEN
KHU VUC DU AN NHA MAY XU LY NUGC THAI HOA XUAN

Thang 03 ndm 2011
' Stt Tén khoa hoc Tram thu miu
1 2 3 4
COPEPODA |
Paracalanidae
! | Paracalanus parvus (Claus) 1 1 !
Centropagidae
2 | Sinocalanus laevidatylus Shen and Tai 27 13 16 7
Acartiidae
3 | Acartia clausi Giesbrecht 2 1 1 2
Oithoniidae
4 | Oithona similis Claus 4 6 2 1
5 6 2 3 2

Limnoithona sinensis Burckhardt
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AMPHIPODA

Corophiidae
6 | Kamaka palmata Dang |
" [LARVA
7 | Nauplius copepoda 16 9 22 9
8 | Polychaeta 2
86 loai 5 8 6 6
S6 lugng (cd thé/m2) 5500 | 3500 | 4500 | 2200

4.4 THANH PHAN LOAI VA SO LUGNG PONG VAT KHONG XUONG SONG CG LON 0
DAY SONG VINH PIEN KHU VUC DU AN NHA MAY XU LY NUGC THAI HOA XUAN

Thang 03 ndm 2011

Stt

Tén khoa hoc

Tram thu miu

2 3

PHYLUM ANNELIDA

CLASS POLYCHAETA

Order NEVEIMORPHA

Family Nephthydidae

Nephthys polybranchia (Southern)

CLASS OLIGOCHAETA

Order TUBIFICIDA

| Family Tubificidae

Limnodrilus hoffmeisteri Claparede

10 3

PHYLUM MOLLUSCA

CLASS GASTROPODA

Order MESOGASTROPGODA

Family Thiaridae

Sermyla tornatella (Lea)

Melanoides tuberculatus (Muller)

Family Stenothyridae

Stenothyra sp.

CLASS BIVALVIA

Order VENEROIDA

Family Corbiculidae

Corbicula tenuis Clessin

47 6

48

Corbicula cyreniformis Prime

Corbicula blandiana Prime

Family Aloididae

Aloidis sp.

PHYLUM ARTHROPODA

| CLASS INSECTA
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Order DIPTERA

Family Chironomidae

10 | Ablabesmyia sp. ’ 10

11 | Polypedilum sp. 4
86 logi 2 7 5 5
§6 lugng/m2 150 | 910 | 170 | 620

Trung tim tu vin chuyén giao céng nghé moi trwimg
PHO GIAM POC
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BAO CAO CHUYEN DE

PAC PIEM KHU HE THUY SINH VAT O SONG CU DE KHU VUC DU AN
NHA MAY XU LY NUGC THAI HOA KHANH - TP. PA NANG

Thdng 03 niam 2011

1. PHUONG PHAP NGHIEN CUU

Ngoai thye dia
Thuy sinh vt khao sdt & song rach khu vyc Du an Nha may xur ly nuée thai Hoa Khanh —~
Tp. Pa Ning thang 03/2011, bao gdm thuc vét phiéu sinh, dong vét phi€u sinh va dong vét
khong xuong song ¢& 1on song & day (PVKXSCL). Viéc thu méu duoc tién hanh tai 4 diém.
Tai mdi diém khao sat, cic mau dinh tinh va dinh lugng dugc 14y cho viée phan tich trong

phong thi nghiém.
Bang 1 Vi trf ldy miu thiy sinh khu vue Tram XLNT Lién Chiéu

| Ky hidu Vi tri ldy miu dit
Vi tri tiép gidp v6i nhanh cua Song Cu D& v& phia Tay Béc ctia tram XLNT-gin
TS5 £ . PRy SN S
tuyén dudng Nguyén Tat Thanh ndi dai
TS6 | trén nhénh song Cu Pé céch vi tri TSS khodng 300 vé phia Bic
TS7 trén séng Cu D& véi vi tri gin tuyén dudng sit Bic Nam ndi ra bién
TS8 | Nudc bién, phia bén kia tuyén cdng ngin man ndi vi song Cu Dé ra bién

Thu miu thuc vét phiéu sinh: mau dinh tinh thuc vat phiéu sinh dugc thu bang lrdi vét thue
vat phiéu sinh kiéu Juday, véi kich thude mét luéi 1a 25pm. MAu dinh lvong dugc thu theo
phuong phép Sedgewick Rafter, thé tich mau duge thu ngoai thuc dia {a 1lit. Cac miu thuce
vat phiéu sinh duoc ¢b dinh ngay tai hién trudng bang dung dich formaldehyde 4% va dugc
danh d4u, ghi chd trén nhan.

Thu miu d6ng vét phiéu sinh: mau dinh tinh durge thu bing ludi vét phiéu sinh kiéu Juday,
v6i kich thude mét ludi 1a 25pum. Mau dinh lrgng dwoc thu bing cach loc qua ludi 101t
nude. Cac mau thu dwoc ¢6 dinh ngay tai hién truong thu mau bang dung dich formaldehyde
4% va duge danh dau, ghi cha trén nhin.

Thu mAiu dong vat khong Xuong song ¢ 16n: sir dung gau day kiéu Petersen dé thu mau voi
tdng dién tich 12 0,1 m>. T4t ca vit chit thu dugc tir gau day chuyen qua sang va sau do sang
ky loai bo bot cac vt chét trirde khi cho miu vao lo. Cac miu thu duge cé dinh ngay tai
hién trudong thu mau bing dung dich formol va dugc danh diu, ghi chi trén nhan.

Ngoai ra, ghi chu thuc dia ciing duge thuc hién: thoi diém thu mau, vi trf ldy mau, dic diém
dong chay, mau nuéc, nude 16n hay rong, dic diém nén ddy, gin hay xa khu dan cu, nha
may, xi nghiép... D4y 13 nhiing théng tin rit quan trong gbp phan Iy giai, lam sang to két qua
phan tich.
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Trong phong thi nghiém
Viéc dinh danh thay sinh vat dwoc dua trén co s& hinh thai hoc (morphology) véi su tro gitip
cua tai liéu phan loai cla cac tac gia trong va ngoai nudc.
Mau dinh luong thyc vat phiéu sinh duoc phan tich theo cac phuong phéap buong dém
Sedgewick Rafter. Miu dinh lrgng dong vat phi€u sinh va dong vét khong xwong song co
lon song day duge phén tich bang cach dém tat ca cac ca thé co trong mau dinh lugng.

Phin tich sé liéu
Tir két qué phan tich, thiét 1ap thanh phan loai, cdu tric quan x4 va cau tric sé luong.

2. KET QUA VA THAO LUAN

Thuwce vat phiéu sinh
Ddc tinh thanh phan lodi
Két qua phan tich ghi nhin dugc 76 loai. Cu tric thanh phan loai dugc trinh bay trong Bing
1.

Bang 1. Cdu triic cdc nhdém dong vt phiéu sinh khu viee dir én

Lop Thang 3/2011
S6 loai Ty 1 (%)
Cyanophyta 14 18,4
Chrysophyta 33 43,4
Chlorophyta 20 26,3
Euglenophyta 6 7,9
Dinophyta 3 4,0
Téng cong 76 100

Phén tich céu triic thanh pha“m loai thye vat phiéu sinh & khu vuc du an c(),thé phéan biét cac
nhém loai:

Nhém lodi nude mén di nhdp ndi dia g6m hdu hét céc loai tao thudc nganh Chrysophyta.
Trong do6 cac loai nuée lg - min dién hinh gom Coscinodiscus (3 loai), Skeletonema
costatum, Chaetoceros (2 loai), Ditylum sol, Leptocylindrus danicus, Nitzschia longissima,
Nitzschia sigma.

Nhém loai chi thj cho méi trudng nude acid yéu gom Diatoma elongatum Navicula (3 loai),
Pinnularia major. Nhom loai phian bé tip trung & Diém 1 — noi tiép nhén nguon nuée tir Ho
Tram.

Nhom loai chi thi cho mdi trudong giau dinh dudng va nhiém bén hitu co mirc bén vira &
doan sdng nay vo cing phong pht gdm toan b sé loai tio lam, tio mét, cac loai tdo silic:
Melosira granulata, Cyclotella comta, Skeletonema costatum, Chaetoceros lorenzianus,
Chaetoceros  subtilis, Leptocylindrus danicus, Ditylum sol, Fragilaria virescens,
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Rhizosolenia hebetata, Synedra ulna, Nitzschia (3 loai) va céac loai tao luc Chlamydomonas
elegans, Pediastrum (3 loai), Scenedesmus (3 loai), Monoraphidium griffithii.

Dic tinh 56 lwong va lodi wu thé nhdt

Mit d c4 thé bién thién tir 1.620 (Diém 4) ~ 20.700 (Diém 1) cé thé/lit. Uu thé la cac Joai
Anabaena spiroides, Melosira granulata va Leptocylindrus danicus.

Pong vat phiéu sinh
Bdc tinh thanh phdn loai
Két qua phan tich ghi nhin duogc 12 loai va 2 dang 4u tring. CAu tric thanh phan loai dwgc
trinh bay trong Bang 2.
Bang 2. Céu triic cdc nhém dong vdt phiéu sinh khu vuc du dn

Lép Thang 3/2011
86 loai Ty 18 (%)
Copepoda 8 57,2
Cladocera 1 7,1
Ostracoda ] 7,1
Amphipoda 1 7,1
Oligochaeta 1 7,1
Larva 2 14,3
Tdng cong 14 100

Phén tich cdu triic thanh phén loai cho thiy céc loai nudc lo phin bd & cac Piém 2,3 va 4.
Cac loai nuéce ngot tap trung & Piém 1.

Cac loai dic trung cho loai nuéc acid yéu gdm Euryalona orientalis.

Céc loai chi thi cho méi trudng gidu chét dinh dudng va nhim ban hitu co gdm Sinocalanus
laevidactylus, Acartia clausi, Qithona similis, Microsetella norvegica, Mesocylops leuckarti,
Thermocylops hyalinus.

Bdc tinh s6 lwong va lodi wu thé nhat

86 lugng ca thé dong vét phiéu sinh ving khao sat bién thién tir 2.000 (Diém 2) - 6.800
(Diém 4) ca thé/m’. Céc loai Sinocalanus laevidactylus, Thermocylops hyalinus, nauplius
copepoda chiém wru thé.

DPong vit khong xwong sdng & I6n & day

Bdc tink thanh phan lodi

Qua lan khao sat DVKXS}CL tai 4 vi tri thu méu & séng rach khu vure dur 4n thang 3/2011, da
dinh danh dugc 4 loai. Cau trac thanh phan loai dugce trinh bay trong Bdng 3.




Bang 3. Cdu triic thanh phan lodi cde nhém PVKXSCL 6 khu viee du dn

Lép Thang 3/2011
S6 loai Ty 18 (%)
Polychaeta 3 75,0
Gastropoda 1 25,0
Tong cong ‘ 4 100

Tét ca 4 loai PVKXSCL thu duoc trong lin khao sat nay 14 nhitng loai thich tng tét voi

moi trrdng gidu chit dinh dudng va nude nhiém ban hitu co.

MGt d5 va lodi wu thé nhat
Mait do DVK}{SCL thu duge & séng rach khu vuc k’héo sat biép thién tir 0 (Piém 1 ~ Nhan
nudc thai tir HS Tram va KCN Hoa Khénh) - 50 (Piém 2) c4 thé/m~

3. KET LUAN
Trén co so két qua phén tich cac miu thuy sinh vat thu thang 3/2011, ¢6 thé xac dinh chét
lugng nuoc khu vue Dy an nha may xu ly nudc thai Hoa Khanh thugc loai giau dinh dudng
va nhiém ban hiru co do tac déng Ién cia nude thai d6 thi tir H6 Tram va KCN Hoa Khanh.

4. PHU LUC: KET QUA PHAN TICH

4.1 THANH PHAN LOAI THUC VAT PHIEU SINH O VUNG CUA SONG CU PE
KHU VUC DU AN NHA MAY XU LY NUGC THAI HOA KHANH

Thang 03 nam 2011
Stt Tén khoa hoe ‘ Piém thu miu
1 2 3 4
CYANOPHYTA
Cyanophyceae
! Chroococcus minutus + +
2 Dactylococopsis acicularis +
3 Microcystis aeruginosa +
4 Merismopedia glauca +
5 Raphidiopsis mediterranea +
6 Anabaena spiroides +
7 Anabaenopsis raciborski + +
8 Lyngbya contorta +
9 Lyngbya limnetica + +
10 Oscillatoria nigro-viridis +
11 Oscillatoria tenuis + +
12 Oscillatoria geitleriana + +
13 Spirulina major. . +




14 | Phormidium tenue + + + +
CHRYSOPHYTA
Bacillariophyceae
15 Melosira granulata + + + +
16 Melosira islandica + +
17 Cyclotella comta + +
18 Coscinodiscus nobilis + +
19 Coscinodiscus subtilis + +
20 Coscinodiscus lineatus + +
21 Skeletonema costatum + +
22 Leptocylindrus danicus + +
23 Rhizosolenia habetata + +
24 Chaetoceros lorenzianus + +
25 Chaetoceros subtilis + +
26 Ditylum sol + +
27 Fragilaria virescens + +
28 Fragilaria capucina +
29 Thalassionema nitzschioides + +
30 Synedra ulna +
31 Diatoma hyalinum
32 Actinastrum brevipes + +
33 Navicula placentula +
34 Navicula rostellata +
35 Navicula elegans +
36 Pinnularia major +
37 Gyrosigma balticum +
38 Pleurosigma angulatum
39 Diplois smithii
40 Cymbella ventricosa +
41 Gomphonema sphaerophorum + +
42 Amphora ovalis + + +
43 Nitzschia palea + + +
44 Nitzschia longissima + + +
45 Nitzschia sigma + + +
46 Surirella biseriata + + +
47 Surirella robusta + + +
CHLOROPHYTA
Chlorophyceae .
48 Chlamydomonas elegans +
49 Asterococcus limneticus + + +
50 Pediastrum duplex +
51 Pediastrum simplex + +




52 Golenkia radiata + +

53 Chlorella vulgaris +

54 Chodatella subsalsa +

S35 Tetraedron tumidulum + +

56 Scenedesmus quadricauda +

57 Scenedesmus acuminatus + +

58 Scenedesmus javanensis +

59 Tetrastrum elegans +

60 Actinastrum hantzschii + +

61 Ankistrodesmus falcatus +

62 Closterium gracile + +

63 Closterium lunula +

64 Cosmarium Cuetzingii +

65 Staurastrum apiculatum +

66 Monoraphidium griffithii +

67 Spirogyra sp. +
EUGLENOPHYTA
Euglenophyceae

68 Euglena acus +

69 Euglena viridis +

70 Euglena spirogyra + +

71 Phacus curvicauda +

72 Phacus caudatus +

73 Trachelomonas volvocina + + + +
DINOPHYTA -
Dinophyceae

74 Peridinium cintum +

75 Peridinium ovum +

76 Ceratium macroceros + +
Tong cong 48 46 34 27

4.2 SO LUQGNG THUC VAT PHIEU SINH G VUNG CUA SONG CU PE
KHU VUC DU AN NHA MAY XU LY NUGC THAI HOA KHANH

Thang 03 ndm 2011
. So lwong (ca . .
biem thé/lit) Loai wu the S lwgng
loai wu the (ca
thu miu thé/lit)

1 20,700 Anabaena spiroides 12,170

2 17,700 Melosira granulata 8,930

3 1,820 Leptocylindrus danicus 640




4 ; 1,670 1 Leptocylindrus danicus

520

4.3 THANH PHAN LOAI VA SO LUGNG DONG VAT PHIEU SINH SONG CU bE

KHU VUC NHA MAY XU LY NUOC THAI HOA KHANH
Thang 03 ndm 2011

St |

¥

Tén khoa hoc

Tram thu miu

|

2

3

COPEPODA

Paracalanidae

Paracalanus parvus (Claus)

Centropagidae

Sinocalanus laevidatylus Shen and Tai

Acartiidae

Acartia clausi Giesbrecht

Oithoniidae

Qithona similis Claus

Oithona brevicornis (Giesbrecht)
| Cyclopidae

Mesocyclops leuckarti (Claus)

Thermocyclops hyalinus Rehberg

42

Ectinosomidae

Microsetella norvegica (Boeck)

CLADOCERA

Chydoridae

Euryalona orientalis (Dalay)

OSTRACODA

Cypridae

Heterocypris anomala Klie

AMPHIPODA

Gammaridae

11

Melita sp.

OLIGOCHAETA

Naididae

Pristina longiseta Ehrenberg

LARVA

Nauplius copepoda

12

52

Zoe

8o loai

84 heong (cd thé/m2)

6000

2000

2500

6800




4.5 THANH PHAN LOAI VA SO LUONG DONG VAT KHONG XUONG SONG CO LON
O DAY VUNG CUA SONG CU BE - KHU VUC DU AN NHA MAY XU LY NUGC THAI

HOA KHANH
Thang 03 nam 2011

Stt

Tén khoa hge

Tram thu miu

1 2 3 4

PHYLUM ANNELIDA

CLASS POLYCHAETA

Order NEVEIMORPHA

Family Nephthydidae

Nephthys polybranchia (Southern)

Order DRILOMORPHA

Family Oweniidae

Owenia fusiformis Delie Chiaje

Order SERPULIMORPHA

Family Sabellidae

Bispira polymorpha Johnson

PHYLUM MOLLUSCA

CLASS GASTROPODA

Order MESOGASTROPODA

Family Thiaridae

Melanoides tuberculatus (Muller)

86 loai

0 3 2 1

|

| 86 lrgng/m?2

0 |50 20/ 10

Trung tam tw van chuyen giao cong nghé méi trudng

PHO GIAM BOC

CONG NGHE




R

: CONG HOA XA HOI CHU NGHIA VIET N.
POC LAP - TU DO - HANH PHUC

DT: 04.22609559  Fax: 04.37543491 * ok ok
2331/55C L2 Van §y. Q3. Tp.HCM  DT: 08.37245728  Fax: 08.37243933

Tru sé chinh: 559 D3 Puc Duc, Tir Liem, HN
e VPMN

PTNIL: Km9+200, QL.22, Tp.HCM; PTN2: S8 1, Xa 1o Truomg Som, Di An, BD

KET QUA PHAN TICH

(DU AN XD TRAM XU LY NUGC THAI HOA XUAN)
S6:4723a

CONG TY CO PHAN PHAT TRIEN HA TANG THANG LONG

DPon vi yéu cau:

Dia chi: Can 1001, Toa nha 101 Ling Ha, Pong Pa, Ha Nji

Ngay ldy mdu:  30/03/2011. Loai miu: Dit.

Tén miuw/ Ky hieu miu: D3 Dit trong khu dét du 4n

Két qui
TT | Ky hiéu méu
Pb As Cr Cu Cd
(mg/kg TLK) (mg/kg TLK) (mg/kg TLK) (mg/kg TLK) (mg/kg TLK)
1 p3 6,62 0,02 1,46 13,53 <0,02
Pl hip thie | LS K0102- JIS K0102- JIS K0102- JISK0102- JIS K0102-
wong phap thw 1998 1998 1998 1998 1998

* Ghi chu:
- Két qua chi cé gid tri trén mdu thir

- JIS: Tiéu chudn céng nghiép Nhit Ban.

Ngay 15 thang 04 nim 2011

Dai di¢n t6 phan tich,

TRONG TR N
’ v RN
VR LR

A MG

g .:'iif .
' :.\Cﬁﬁuﬁt\)’vs‘

;/;,m/g,, @%_i %é;/ Vin



CONG HOA XA HOI CHU NGHIA VIET N;
POC LAP - TU DO - HANH PHUC

Try ¢ chinh : 559 D8 Dirc Dye. T Liem, HN * kR

VYPMN

DT 04.22609559  Fax: D4.3754349(
351455C Le Van Sy, @3, TpHCM  DT: 08.37235728  Fax: 08.37245933

B - N B . L N Lo B . . .
PTNI: Km9+200, QL.22, TpHCM, PTN2: S6 1, Xa |6 Trudng Som, Di An, BD

KET QUA PHAN TiCH

(DU AN XD TRAM XU LY NUGC THAI LIEN CHIEU)
Sb: 4723b

CONG TY CO PHAN PHAT TRIEN HA TANG THANG LONG
Cdn 1001, Téa nha 101 Ldng Hg, f)o"ng Da, Ha Noi
30/03/2011.

P4: Pét trong khu dét du an

Don vi yéu cau:
Dia chi:

+ £ Y - x £
Ngay lay mau: Loai mau: Dat.

Tén mau/ Ky hiéu mau:

Két qua

TT | Ky hiéu miu

Pb As Cr Cu Cd
(mgkg TLK) | (mgkg TLK) | (mgkg TLK) | (mgkg TLK) | (mg/kg TLK)
! P4 6,70 0,02 2,35 12,55 0.02
Phuone ohio thy | JISK0102- | JISKOI02- | JISKO0102- | JISK0102- | JISKOL02-
wong prap i 1998 1998 1998 1998 1998 |
|

* Ghi chu:

- Kér qua chi co gid tri trén mau thir

- JIS: Tiéu chudn cong nghiép Nhét Ban.

Dai dién t6 phan tich ,

Ngugin & Gty Vi

Ngay 135 thing 04 ndm 2011

Phé gidm

d0c Trung tam



CONG HOA XA HOI CHU NGHIA VIET N2
POC LAP - TU DO - HANH PHUC

Tru s chinh: 559 D8 Duc Dyc, T Liem, HN DT: 0422609559 Fax: D4.37543491 EJE I 2
VPMN ©354/55C Le Van 5y, Q.3, Tp HCM DT 08.37245728  Fax 08 17245933

PTNE: Km9+200, QL.22, Tp HCM, PTN2: $6 1, Xa 1o Trudmg Som, Di An, BD

KET QUA PHAN TiCH

(TUYEN BUGNG VANH DAI PHIA NAM — DA NANG)
. $6: 4072

Ponviyéuciu: CONG TY CO PHAN SAI GON THANG LONG

Dja chi: 32 Nguyén Trong Loi, Phudng 4, Quan Tan Binh, Tp HCM

Ngay ldy mdu: 11/01/2011. Logi mau: Dit.

Tén méw/ Ky hiéu mdu:

PI: Nga tu Trin Dai Nghia va Luu Quang Vi, gin Trudmg tiéu hoc Hoa Mi (15°58°42,5” N; 108°15°16,5” E)
D2: Quéc 16 1A, trude cdy xing Hoa Phude (15°57°59,2” N; 108°12°40,4” E)

Két qua
TT | Kp higu miu
Pb As Cr Cu Cd
(mgkg TLK) | (mgkg TLK) | (mgkgTLK) | (mgkgTLK) | (mgke TLK)

1 p1 7,02 0,02 3,42 10,55 <0,02

2 P2 13,51 0,01 1,23 9,04 <0,02
Ph hio thi JIS K0102- JIS K0102- JIS K0102- JIS K0102- JIS K0102-

iromg phap thir 1998 1998 1998 1998 1998

* Ghi chi:

- Két qua chi co gid tri trén mdu thie

- JIS: Tiéu chuén céng nghiép Nhdt Ban.

TP. HCM ngay 30 thang 01 ndm 2011

Dai dién t6 phan tich,, Phé giam déc Trung tam

o P
/ // ot N
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‘ R 12:15: )Y
o e T TG -
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El4 of Da Nang Priority Infrastructure Investment Project — Phase 2B

Appendix 5-1

Excavated materials

Debris Excavation Filling - back Transport
LIAs (n’) (1) (m?) 2) (m’) 3) (m’)
3-2+1 ]

LIA1 2,069.0 1,182.3 1,182.3 2.069.00
LIA2 428.5 808.8 863.9 483.70
LIA3 1,246.80 776.90 785.40 1,255.40
LIA4 588.1 845 903.9 647.00
LIAS 2,108.60 6,101.00 6,475.30 2,482.90
LIA6 945.6 1318.6 1408.9 1,035.90
LIA7 514.5 1637.7 1690.5 567.30
LIA 8 7,555.00 2,618.70 6,174.30 7,920.10
LIA 9 1,428.40 923.30 934.40 1,439.50
Total 16,884.50 16,212.30 20,418.90 17,900.80

85


http:20,418.90
http:17,900.80
http:16,212.30
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ElA of Da Nang Priority Infrastructure Investment Project — Phase 2B

Appendix 5-2 Vinh Dien River flow - CDM-LO-0736
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CDM Project Olfice for Danang City PHP

$™ Floor of CIENCO 5 Taver

77 Nawyen Du Street, Fai Chau Districn, Danagg City, Vicieam
Fel U3 J1 3880776 ¢ bux. 3 1! 388 09US

eMuis  dopaneolfecd odpmvicman cong

Hef, COM-DNPUP201/LO-U730
Date : July 6, 2011

Fo: Mr Luong Thach Vy- Director
Pa Nang Priority Infrasteuctarve bnvestnont Project
Noo 5, Thai Phivs Road, Da Nang City, Vietnam

Subject; Calculetioin af Kinse Dong Bridae s v gt fove veater foved
Dear Mr, Vy

t

CDM s sending you uur offieiad response regarding the Coleulation of the Bridge's How at low

water fevel.

Please see the detuls of the caleulations and the morphological section of Khue Dong Bridge in
the attachments mnd et us keow il you have any questions

Very truly yours,

DANANG PiiP PRGIECT
PACKAGE A23-24+527; DE TAILED DESIGH

L
e T

L. Ferpanis
7 o

daim L

CDM Project Office for Danang City PILP
8% Flaor of CIENCO 5 Tower, 77 Nguyen Dt Street, Hai Chau District, Danang City, Vietnam
fef. 05 11 3886778 | Fax. O 11 388 6958eMail: i feetnduvietnans oo




DANANG PHP
KHUE DONG BRIGDE - C12

CALCULATION OF KHU DONG BRIDGE'S FLOW
AT LOW-WATER H=.0.61

Method of calculation: Mothed ol morphological section
L Input data:

i = -0.60m
Slope of water surtace 1~ 0.00001

il. Formula:
D=Vxnm
In which
ar {m2): welted cross section corresponding to fow-water
Vi Water velocily at designed section
Sedi-Manning's formulaer - L VR
i

In which

1

e 22} rOuZhness coetlicient of riverbed

¥i
(L0000T stope of water surlace,

Wetted cross section @=599.35m2
Wetted perimeter = 252.94m
Hydrauhic madius R=2.37m
Thus:

273 12

Q= 002.37) L0001 ) 3.3 = 67.3Tmli i s

CDM Incrnational Inc.
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EIA of Da Nang Priority Infrastructure Investment Project — Phase 2B

Appendix 6- 1 Environmental Code Of Practice (ECOP)

IMPACTS CODE MITIGATION MEASURES
Dust Dl Watering the surface before demolition
D2 First excavated, first builed and filled immediately after finished
D3 | Frequent spraying water on excavated soil and the site surface
D4 Cover the temporary material storage site
D5 Removing waste out of construction site as soon as possible
D6 Cover the transport means to avoid dust, soil and building materials
scattering during transportation
D7 Reduce speed to Skm/h when running in sites
D8 Before drop soil/sand/stone in site, the materials must be watered to
moisture. ) B
D8 Use fencing wall with height of about 1.8-2.2m surrounding the project
to minimize dust dispersed into the surrounding area.
Air pollutant All vehicles must meet standards on emission following TCVN
emissions Al 6438:2001, industrial equipment must meet standard on emission QCVN
19:2009, QCVN 20:2009
A2 Do not leave machines running without load
A3 Maintain vehicles and equipments daily and every 6 months (or 8.000
km on the road)
A4 Do not burn waste on site
A5 Loaded weight must not exceed the standard.
Ab Avoid traffic jam at site ;
A7 Do concentrate machines working in narrow_site
Noise and N Periodically maintain machinery and transport means (6 months/time for
vibration new equipment or every 3 months for older devices)
N2 Planning appropriate construction methods
N3 Use appropriate machines/equipments for various works provided they
meet standard requirement.
N4 Equipped workers with labor protection facilities such as helmet or ear
cover when using these devices cause noise such as foundation drilling
N5 Planting trees to reduce noise
N6 Not allow to use air horn at sites
Vi rofl road/alleys by appropriate method especially contructing near
residental area.
V2 Use appropriate method for hampering sticks preventing land slide
V3 Use construction ineans in accordance with QCVN 27:2010 regulations
on vibration
Domestic DWI Arrange with community to borrow toilet or use mobile toilets in case of
wastewater working far from the residental area
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EIA of Da Nang Priority Infrastructure Investment Project — Phase 2B

DW2 Use mobile toilets at site in case of working far from residential area
Runoff water Arrange drainage ditches around the construction area to collect
with highly RWI rainwater runoff and sedimentation pits before leading into the sewers of
suspended the city;
substances
RW2 Use temporary culverts or pumping wastewater and storm water runoff
into the sewers of the city:
Accumulation Periodic dredging sewers
Swi
of wastewater
SW2 installation of sewage pump or drain to divert runoff
SW3 periodically check the status of the drainage system
Sw4 not throw garbage into drains
Local flooding Fl Collecting sand stone, digging materials scattered
F2 Limit the storage of materials at construction sites and directly handle
them to transportation vehicles
F3 Redirect the flow when necessary
Groundwater Leaks on drainage system must be detected and corrected promptly
pollution due Gwl
to sewage leak
Solid Waste Wi Put rubbish bins and to contract with URENCO collected daily
Management
w2 Consult with people on the temporary storage excavated
W3 Rapid coliection and disposal of waste excavated and the other to the
appropriate place to avoid dust and obstructing traffic;
W4 Use excavated materials for land leveling;
W5 Remove waste on construction site within 24h
W6 Collecting sand stone, digging materials scattered
Sludge W7 Determining the location of consiruction waste dumps with the consent
of the receiving local governments
w8 Sludge will be taken to dumps sludge disposal in the city
Asphalt Contracts with companies specialized in the collection and burial
W9 grounds, stipulated by the Department of Natural Resources and
Environment and supervision consultants
Before carrying out the dredging plan, must specify the time of
Sewage sludge SE1 construction, construction methods and measures to ensure public,
dredging traffic safety and environmental hygiene
SE2 Leave the manhole open for a while before dredging
Using specialized trucks to suck and transport septage, cover or enclose
SE3 vehicles to transport the sludge in order to prevent waste not to scatter
the traffic; N
SE4 Contract with URENCO for transportation and disposal and sludge
treatment in an appropriate imanner. -
SES No sludge stored temporarily in residential areas.

Do not leave waste on the street overnight.
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EIA of Da Nang Priority Infrastructure Investment Project — Phase 2B

Dredged wastemust be put in closed containers out and carried to the

SE6 dumpsite within the day
SE7 Close the cover of manhole as soon as the dredging is finished. Do not
open drains, manholes open overnight;
No dredging in the period from 11 to 13 am, from 17 to 19 pm. In urgent
SE8 cases, the dredging from 11 to 13am, from 17 to 19 pm must be
approved by Director of Departiient of Transport and Public Works
Oil and grease Any type of used oil must be stored in overhead bing and to put on the
Ol concrete walls surrounding the pitch high enough not to store the waste
in case of oil spills
o2 No let oil spills out on land at sites when operating and repairing
equipment
03 Collect cloth infected with oils and treated in accordance with
regualtions
affect to traffic T] Streamliine traffic and navigation with consultations with local
government and community
T2 While planning of transportation route, avoid sensitive areas like
hospitals, schools, markets ...
Implement necessary measurcs such as placing signs, signage ... to
T3 - ,
ensure public and traffic safety;
T4 Use of land surplus to fill the empty area or disposal as regulated
) Avoid transportation during rush hour
T6 Arranging transportation instructors at the start and the end position of
construction areas to avoid congestion at peak hours {(when necessary).
Digging work at the intersection of routes done by each part, each half
T7 . ,
the width of alternate routes
T8 Successive construction method
damage roads RBI Reimbursement for road surfaces and in the shortest time
and bridges
The contractors must seiect transportation routes, vehicle loading and
RB2 L : ‘ . .
distribution of quality downloads to not damage roads and bridges;
Healitl and HS 1 Provide emergency medical services at construction sites
safety
HS2 Install construction barriers / fences and dangerous warning signs
HS3 Limit speed at the construction site
HS54 Avoid transportation in rush hours
HS5 Provide temporary passage through the dug trench as needed
HS6 Installation of lighting at night
HS7 Equipped workers with labor protection instruments
HS8 Avoid long exposure to waste
HS9 Training workers on safety regulations
HS10 | Keep the construction arca safe and orderly;
HS11 Clean the site prior to complction and closure;

101



El4 of Da Nang Priority Infrastructure Investment Project — Phase 28

HS12 Calculate and apply the necessary measures to prevent landslides
HS13 Workers should carry protective clothing and goggles to protect and not
to work too long in the closed environment;
HS14 In case of problems, stop the construction and implement of necessary
measures
affect people, Notice the construction plan for the ward authorities and communities, at
small business PCI least one week before construction
households
PC2 Management training and coaching reasonable way, not to spill or fil}
- excavated approach to people's houses
Erosion and Contractors should apply the appropriate measures to avoid the
landslides ER] reinforcement of soil erosion, damage and accidents in the process of
digging the soil and exploit the holes they have materialsand so on ...;
ER2 Workers should be trained on how to handle when there are landslides;
ER3 Contractor shall ensure absolute safety for workers perform excavation
and other common tasks;
Loss of trees L
and crops ‘ compensation for lost trees and crops
L2 planting new trees as soon as work completed
Loss of compensation for affected households
agricultural L3
land
suspension of construction plans for the power company
electricity EC]
supply
Tam ngung Lén ké hoach thi cong v6i cong ty thoat nude
thoat nudc DCI Planned construction and drainage company
Suspension of
water drainage
temporary Construction is planned in consultation with company management
suspension of Ul services
services
U2 Manually digging works near sensitive as telecommunication cables,
power cables and traffic lights, water supply pipes.
Fl Nao vét cong hién hitu dinh ky
Flooding 2 Avoid to damage the existing drainage system
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Appendix 6-3 Typical mobile toilets
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EIA of Da Nang Friority Infrastructure fnvestment Project - Phase 2B

Questionnaire 8-1 and 8-2

1. RESPONDENT INFORMATION

Fullname of respondent; e v et e e e e s aee e aee e e e oo Male o Female 0
Relationship to head of household:

Fuil name of household head: ... ... .. ... ... .. ... oo .. Male o Female o
Address:

Education level:

Occupation:

II. ADVERSE ENVIRONMENTAL AND SOCIAL IMPACTS OF THE PROJECT
1. Do you heard any information about the Phase 2B of Da Nang Priority Infrastructure

investment project?

o Yes, clear n Have known, but not much
o Do not know o Do not interested
REBSOMN. L iivrrerriirvrersennsserreresacrteseesarasantssysoascsssrsryesastssesinsnrsrmnsssesassssssnssessensssrsessassssersasnees sernananeensners

2. Do you know some effects of site preparation?
O Anxiety
o Disturbance life
o Changed career

o Do not have any adverse impact

0 O e et e et et e e e et e n e et et e e e e e— et e e — e aeaeeatr et ar e eaeeerneetaenrenes

3. What are the impacts of the construction stages?
O Dust
o Noise
o Social activities
0 Affected surface water quality

o Affected groundwater quality

L1 OB vttt ettt s r e et saes et s e rase by ebe et erseee £ ea et as e R e A e s b n Ake bt e nR e b en e aRe s benntese sarsanerenes
4. What is the most considerable environmental issue during the construction phase?

o Smoke, dust o Noise 0 Wastewater

o Construction waste oTraffic accidents

B RO ettt ettt e et et ettt et et ettt a e ae N bt ettt aat e caaeetseetesanesa e b e ostansenns

........
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5. What are impacts of operation phase?

o Air pollution o Polluted ground water o Polluted surface water
o Traffic safety o Noise o Do not have any adverse impact
I O 11 SO OO SO OO T OU U O O PSSO ST VP OTF PRI P P

HL INFORMATION ABOUT THE QUALITY OF THE ENVIRONMENT BEFORE
IMPLEMENTED PROJECT

1. You agrees that the construction activities of the project will cause adverse environmental effects
(air pollution, dust, solid waste ...), social security and traffic safety, though these effects will stop

after construction phase.
0 Agree o1 Disagree o No comment

o Other:

2. In your opinion, whether construction contractor is required prior notice to affected people on the
issues of environment, safety and traffic obstruction may occur before implemented construction

activities.
o Necessary o Not necessary o No comment

O OFNEIST ettt et e h e s e £h e e s e e et es e ke en et n s e n
3. In your opinion, whether construction contractor needs to agree and get local people’s consensus
of construction time
7 Necessary o Not necessary o No comment

I 11 111 3 LT DTSR SO T U ST U R OD PPN ROR OO

4. You have agreed that the construction contractor has to implement effective measures to reduce
pollution, increase safety, reduce traffic jam.
0 Necessary 0 Not necessary 71 No comiment

5. In your opinion, whether Project Management Agency needs to inspect, monitor environmental
problems, safety and traffic obstruction during construction time
o Necessary o Not necessary o No comment

r1 Others:

9. In your opinion, when is the best time for construction? (choose only one option)
o From 7.00 to 17.00

g From 17.00 - 22.00

1 Day and night as time above

o whole day and night

1 Others (detail)

10. In your opinion, what should the following technical measures be used to minimize adverse
impacts on the environment and society in the process of construction? (can choose some options)

o Transport equipment meet standards, careful cover to reduce dust

o Construction material is stored neat and regular watering to reduce

o Suitable construction equipment and time to reduce noise

0 Having signs, signals outside and inside the construction site, especially at night

o Having traffic signs
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2 Contractors and workers must to register with local authorities
o Waste of construction site must be collected and disposed by contractor.

o Others (detail) ...

11. In your opinion, what would administrative measures are applied for mitigation as

followings? (can choose some options)

3 Setup a hotline and announce completed information about the project at the site for people to easily
access and reflect timely the issues of environmental safety to authorities:

o Train monitoring criteria of environmental safety for the community;

o Established a community supervision group by local authority:

o1 Compensated construction contractor for causing adverse environment and public health;

o Contractor must commit to compensate and reinstate the damage they cause to people;

o1 The contractor must deal with community about the detailed construction time;

o No need to apply any measures at all, trust construction contractor

T Others (detail) ... oo e

12. In your opinion, what would technical measures are applied for adverse environmental and
social mitigation in operation phase as foliowings? (caun choose some options)

o Manage and apply requirements of sanitation and safetv in the collecting wastewater processing;

o Monitor environmental quality in the project area;
o Dispose and reuse dispersing air;

o Strength slope to avoid subsidence;

o plan trees around the project area;

o Construction and operation as specification of wastewater treatment plant

O Others (detail) ..o

1. Ifso, what kind of information? (May choose more comments)

o Construction projects

0 Works / class projects will make

o Objectives of the project

a Land recovery policy

o Project owner

o Compensation, clearance and relocation plan

o Agency, responsible state in the implementation for compensation

0 Schedule of construction projects
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2. Did you know the benefits that the project will bring to you and the community?

o Yes

o No
3. Ifso, then what are the benefits?
o To improve sanitation conditions, flood prevention, water treatment, municipal waste, dust, noise

o To change the beautiful green landscape
o1 To improve people's lives
o To attract foreign investment into the city

o To improve living conditions and public health
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o An opportunity for people to reduce poverty
o Create employment opportunities for local people
T O oottt en e e s a e encan e aabn e s e e st eh e r sk e s e e e e s nan e R er e RR e e re e et
III. ADVERSE IMPACTS ENVIRONMENT AND SOCIETY
4, Do you may know the effects of site preparation?
a Anxiety
o embroil life
o7 Do not have any adverse impact
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5. What are the impacts of the construction stages?

o Dust

o Noise

o Congestion

o Damage pavement

0 Impacts to local business

o Disturbing public safety

o Causing local tlooding

o Influence the surface water quality

o Influence the groundwater quality

D0 RO ettt ettt ettt e ekttt v e Rt st as eyt b nraneea st asa e s s s s nnes
6. What is the most stressing environmental issue during the construction project?

o Smoke, dust

1 Wastewater

0 Noise

o Construction waste

oTraffic accidents
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7. What are impacts of operation phase?

o Traffic accidents

o Waste and wastewater

3 Do not have any adverse impact
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IV. MITIGATION MEASURES
8. What time is the most reasonable construction?

o Execution of the day from 7:00 am to 17:00 pm

o Only construction night from 17h - 22h

0 Organization of the day and night construction on time

o Execution on the day and night hours
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9. Which technical measures are used to mitigate the following impacts on the environment
and society? (May choose more comments)
o Do not obscure the vision of people in traffic

o Ensure standard of transporting means
0 Raw materials are gathered and regular watering to reduce dust
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o Construction at appropriate time to reduce noise
o Install signs at the project area, especially at night

0 There are signs to guide traffic
o Guiding force, distributed traffic flow at peak hours

0 Contractors and workers must register with local authorities
0 Waste must be collected and processed by professional authorities

B OTRET ¢t ettt e b s e h et h e e ok bkt e st a ek e
10. Which administrative measures should be applied to minimize the impact (may choose
more ideas)?
o Establish hotline and information about the project at the construction site

o Guidance / training in supervision and safety criteria for the community

o Making community monitoring by government ward / commune administration

o1 Do not influence the environment and public health

o Contractor shall commit to compensate the damage caused to their people

o Contractor shall deal with public sector projects on specific construction time

0 No need to apply any measures at all, trust in construction contractors

O OTRET ..ottt e e e

V. PERCEPTIONS OF COMMUNITY WORK ON ENVIRONMENTAL PROTECTION
1. Do you agree that it is necessary to educate environmental sanitation for people ?

o Yes

o No

o No comments

o Others
2. Do you think the improved sanitation conditions will be people’s liveshelp the lives of

local people more stable?
0 Agree
o Disagree
o No opinion
3. Do you have any other comments?

....................................................................................................................................................................

Thank you!
May 2010

Respondents (Signature and full name)
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Appendix 8-3 List of interviewed household for the project

No. Name Address Education | Occupation Kind of toilet Supply-water Depth Garbage Others ?rolect . Note
sources collection information
1 Ward Tho Quang — District Son Tra
Wastewater
Neuvén discharge Supply-water Good environment,
1 ~BUYED | Sub-ward 15 8/12 Retail/business directly to sewer PPy Yes flooding in alley No
Thi Hai .| Company . .
system (no septic during rainy season
tank)
2 Duong | o i ward 15 9/12 Worker Septic tank with \ Supply-water Yes No
Manh 2 compartments | Company
-~ o
Trin discharge Ground-water Polluted environment ollutec:{ o dar’
3 . Sub-ward 153 - Retirement directly to sewer 6m Yes caused by odor from | No P
Bé . | polluted alume in dry days,
system (no septic sewer system )
fank) affected
human health
Mai Supplv-water Good environment,
4 ‘Thi Sub-ward 15 5/12 Retail/business ppiy- Yes flooding in alley
Company o rai .
Luu during rainy season
Nguyén | No. 65, Sub-ward - )
s | Thi | 49 Khue Trung 17 Septic tank with
A = 2 compartments
Tam N
Nguyén.| No. 18, Sub-ward
1 6 Vin 49 Khué Trung 17
Bon
Tran No. 1§, Sub-ward
7 Vin 49 Khué Trung 1Z
Em Supply-water
Van Alley 20 Ngo ‘ _ | Company
. 3 Septic tank with
8 buc Quyen 5 tmenis
Tra compartments
Nguyén | 39B Man Quang 3
9 Pire area
Quang .
10 Lé viét | 70 Man Quang 3
Tiéu area
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No. Name Address Education | Occupation Kind of toilet Supply-water Depth Garbage Others ?roject : Note
sources collection information
1 Nguyén | D16 Resettlement
777777 Thanh | Tho Quang 2 area N
Nguyén | L5 E4
12 Vian Resettlement Tho
Déng Quang 2 area
Phan E8 Resettlement
13 Thi Tho Quang 2 area
Hudng |
14 Van Ba | Alley 10 Hai
Mién Quan area
15 Pham Alley 10 Hai
Thi Sau | Quan area N
Thén Alley 10 Hai
16 Vinh Quan area
Ding
baun Alley 10 Hai
17 Cdng Quan area
Hiéu 3
Vin Alley 10 Hai
18 Thanh Quan area
Hung
Nguyén | Atley 10 Hai
19 g i . :
Nhan - Quan area Septic tank with | Supply-water
20 Mai 269 Sub-ward 15 2 compartments | Company
1 ThiLy ]
Nguyén | Sub-ward 26
21 Vian
Mai
) V& Phu | Tho An
53 | L& Thi | 275/15 Loc Phuse
) a»
| Mudi —
Tran Sub-ward 24
24 Vian '
B Nhu
25 Lé Thi | Sub-ward 11C
Nhu
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Name

Address

Education

Qccupation

Kind of toilet

Supply-water
sources

Depth

Garbage
collection

Others

Project
information

Note

26

N guyén
Thi
Thu

Sub-ward 26

27

Nguyén
Chi
Phuong

Sub-ward 26

Sub-ward leader

28

Ngl}yén
Qubc
Tri

Sub-ward 20

Sub-ward leader

111

An Hai Bdc Ward -Son Tra

District

Ngo
Thi
Khanh
Phuong

Sub-ward 17

9/12

Worker

Wastewater
discharge
directly to sewer
system

Ground-water va
supply water
Company.

Yes

Good environment

No

9]

Ngd
Thi
Hién

Sub-ward 17

8/12

Worker

Septic tank with
2 compartments

Ground-water

Yes

Good environment

No

\V3}

Nguyén
Dai Ly

Sub-ward 17

Ngé
Hirtu

Khanh

Sub-ward 25

Sub-ward leader

Tran i
Van An

Sub-ward 24

Lé Vin
Lién

Sub-ward 27

Hoang
Thi My
Hanh

Sub-ward 21

Deputy Sub-ward
leader

Tran
Vin
Két

Sub-ward 18

Sub-ward leader

Ngd
Hitu
Khanh

Sub-ward 25

Sub-ward leader

Mat

Sub-ward 20

Deputy Sub-ward

Septic tank with
2 compartments

Supply-water
Company

Yes

Good environment

No
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- . . . . Supply-water Garbage Project
No. Name Address Education | Occupation Kind of toilet sources Depth collection Others information Note
Thanh leader
) Phu
311 Ward An Hii Péng — Q.Son Tra
) Water from
Supply-water
5 Company used
H 3 - . . o
4 V?nh ¥1(85 7/32 Sub-ward Septic tank with | for drinking and Yes No
2 compartments | ground-water
used for other
activities
A i Ground-water
HO Tén o . .
5 Phiic Sub-ward 18 Septic tank with | polluted high Yes No
B 2 compartments | alume
3 i Ground-water
Hé Tan S . .
6 Lone Sub-ward 18 Septic tank with | polluted high Yes No
= 2 comparimenis | alume
v Binh Thuén Ward — Héii Chiu District
Nguyén | H89/33 Hoang s !
! Hoa Diéu Septic tank - Yes -Flooding alley No
Pinh e 1p
2 Thi 383;35 Hoang Retail/business Septic tank Good environment
Hoa ¢ |
" Nguyén | H89/27 Hoang . o )
3 Hong Diu Worker Septic tank
Pham
g o) ‘ 3 = .
4 Phi H$A9/"9 Hoang Worker Septic tank Supply-water
Cut Diéu Company
ubmg
Ph‘;am
5 Hong Sub-ward 27
Ha o
Vi .
6 | ROVE ) Sub-ward 30
Ho6 Thi
7 Thu Sub-ward 29
| Huong
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T
No.

Name

Address

Education

Occupation

Kind of toilet

Supply-water
sources

Depth

Garbage
collection

Others

Project
information

Note

Hoang
Nhur
Ngoc

Sub-ward 25

Tran
Vin
Tich

Sub-ward 28

Huynh
Mi~nh
Min

Sub-ward 22

Hoa Cudng Bic Ward ~ Hai

Chau District

Nguyén
Vin
Vinh

Sub-ward 52

Septic tank

Nguyén
Thi
Khoai

Sub-ward 52

Septic tank

3

Pham
Vﬁp
Phan

Sub-ward 52

Septic tank

Supply-water
Company and
ground-water

Yes

No

Yes

No

Yes

Pham
Thi Bo

Sub-ward 52

Septic tank

Nauyén
Hing

Sub-ward 50

Septic tank

By
Vin
Hal

Sub-ward 50

Septic tank

Nguyén
Nam
Tin

Sub-ward 50

Septic tank

Phan
Van
Nam

Sub-ward 50

Septic tank

Nguyén
Thi
Yeén

Sub-ward 50

Septic tank

10

Neuyén

Sub-ward 50

Septic tank

Supply-water
Company and
ground-water

Yes
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No. Name Address Education | Occupation Kind of toilet Supply-water Depth Garbage Others ?ro_lect . Note
sources collection information
Qué\c
Hung
1 V§ Thi Sub-ward 45 Deputy Sub-ward
1ai leader
Pham
12 Puc Sub-ward 52 Ward leader
Diing
Pham
I3 Vin Sub-ward 44 Deput‘y Sub-ward
leader
Thanh
Nguyén
14 Minh Sub-ward 46 Ward leader
Phuong
Trin
15 Vin Sub-ward 47 Ward leader
Tén
16 | ePU | guh ward 54 Ward leader
Nhbgp |~ "~~~ ¢+ e
Vi Ward Binh Hién- — Q.Hai Chiu
Nguyén Ground water . . .
Hibény HE81/17 K338 Retirement and water- ?loodmgl alley in
' heavy rain
! ; supply Company
o Nguyén | .,
2 H {an 338/96
Neuyén
3 Thi Sub-ward 16
Nhung
Nguyén Representative of
4 Hiu Sub-ward § Sub-ward leader
Duong 5
Trin Representative of
3 Thanh Sub-ward 15 Sub-ward leader
Toan 15
Trén Representative of
6 Vin Sub-ward 21 Sub-ward leader
Tén 21
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No. Name Address Education | Occupation Kind of toilet Supply-water Depth Garbage Others ?ro;ect . Note
sources collection information
Huynh Representative of
7 Birc Sub-ward 29 Sub-ward leader
Cudng 29
Vii Representative of
8 Diéu Sub-ward 34 Sub-ward leader
Quang ' 34
Vi Ward Tam Thuén, Q. Thanh Khé
Céng duong
hém thudmg
Water from ﬁ;ﬁ:? 211 cac
Supply-water d ho dﬁ;l cho
A Company use T
1 VO,Th! K165/9 Trin Cao Retail/business Septic tank with | for drinking and Yes Grf)und—water Yes No thodt e
Phi A phén truc ti€p ra
Van 2 compartments | ground-water cbne. khi
used for other céninghet
activities ngudi dan
phai khai
thdng cong.
Neuyén K165/14 Tra wat | Mua xudng
2 Thanh Sy ran Septic tank with | Ater supply Yes No duong hém bj
. Cao Van Company A
Dinh 2 compartments ngép
50| T k16577 Trén Cao Water supply Yes No
Kha A Company
Vén
4 HOVan | g - ward 29 Ward leader Water supply
Lan Company
Huynh Water supply
2 " -] - .
5 B4 Nea Sub-ward 27 Ward leader Company
Hoang Wat v
6 Van Sub-ward 23 Ward leader Septic tank with aler supply
. Company
Minh 2 compartments
Pham
7 Minh Sub-ward 24
o Anh
8 Lé Sub-ward 5 Deputy Sub-ward Water supply
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Name

Address

Education

Occupation

Kind of toilet

Supply-water
sources

Depth

Garbage
collection

QOthers

Project
information

Note

Xuén
Long

leader

Nguyén
Ngoc
Long

10

Nguyén
Vin
Loi

Sub-ward 22

Ward leader

Company

Water supply
Company

VI

Hoa Higp Biic Ward - Lién Chiéu District

Nguyén
Xuan
Anh

Tran
Hoa

(3

Nguyén
Cang

Truong
Vin
Thén

Nguyén
Nhu

1 Sub-ward 31

Pit-toilet, no
sewer svsiem

Sub-ward 32

Pit-toilet, no

ground-water

-Wastewater soak

into the soil. no sewer

system, ground-water
polluted alume; good
environment

Heavy
flooding in
storm/typhoon
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No. Name Address Education | Occupation Kind of toilet Supply-water Depth Garbage Others !’mJect . Note
sources collection information
Loi sewer system
12 |L&Van
Tuan
Tran
13 Thi
Hong
Mai
14 Thi
Tho »
Phan
15 Lam
Nguyeén
16 Phén
17 Nguyén
Thuong
18 Nguyen Flooding
| Nho o caused by
19 Huynh high tidal,
Thire odor from
20 Nguyén wastewater of
Yén industrial
21 Luong zone
Cudng e Pit-toilet, no discharging 1o
- ; Sub-ward 33 — L
Truong sewer system Cu De River
22 Tharnh affects
Hing households
Tran along river, or
23 Vian odor from the
Mau N steel factory
24 Ngé industrial
Chinh zone
Truong
23 Boi
Diang
26 Phu
27 Nguyén | Sub-ward 34 Pit-toilet, no ground-water
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No.

Name

Address

Education

Occupation

Kind of toilet

Supply-water
sources

Depth

Garbage
collection

Others

Project
information

Note

Mt

28

Nguyén
Tén
Anh

29

Tran
Cong
Bing

30

Luong
Vin
Quang

sewer system

| 9.4

HOA THOQ PONG WARD -

LIEN CHIEU DISTRICT

Pham
Vin
Poan

Phé ban GTTL

Ngd
Quang
Vil

Dia chinh xay
dung

Diang
Liy

Sub-ward 18

Ward leader

Trén
Tang

Sub-ward 19

Ward leader

L

Lé
Truong
Hai

Sub-ward 29

Ward leader

Septic tank with
2 compartments

HOA XUAN WARD, CAM LE DISTRIC

T

Trén /
Van Ai

Thén C& Mén

Nguyén
Ngoc
Mai

Thén C8 Man

3

\'4!
Phic
Hoéang

Thén C& Man

Ly Thi
Thuy

Thén C5 Man

Septic tank with
2 compartments

Ground-water
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. . . . Supply-water Garbage Project
] No, Name Address Education | Occupation Kind of toilet sources Depth collection Others information Note
Ho )
5 Thanh | Thén C6 Mén
Thay
Vo )
6 Minh Thén C6 Mén
Trung ~
7 LEKim | pyon 6 Man
Ngén
Dang _
8 Vin Thén C6 Mén
Minh N
HOA KHANH BAC WARD, LIEN CHIEU DISTRICT 7
Nguyén | Sub-ward 61
1 Vin A | Hdng Phuéc Worker
Ngu Y | Sub-ward 61 o Septic tank with Supply water
2 Thi 3 " Housewife . Company
Tinh Hong Phuoc 2 compartments
Trén Sub-ward 61
3 | ThiNét | Héng Phude Farmer
N%uy " | Sub-ward 61
4 Vin X ) Farmer . . .
Lanh Hong Phudce Septic tank with | Supply water
- - ] D o ;
X Vii Van | Sub-ward 61 - 2 compartments | Company
B Bong | Hong Phude
XA HOA LIEN HUYEN HOA VANG
Bing . ’
71 van Tou Sub-ward 10 Worker ] -
Tran
2 Thi Sub-ward 10 Housewife
Ngoc _ Septic tank with | Supply water
Nguyén 2 compartments | Company
5 Thi Sub-ward 10 Farmer
| Xudn B
4 }Ii!a Van Sub-ward 10 Worker
5 | Nguyén | Sub-ward 10 Farmer -

121



EIA of Da Nang Priority Infrastructure Investment Project — Phase 2B

No. Name Address Education | Occupation Kind of toilet Supply-water Depth Garbage Others -Pro,]ect : Note
sources collection information
Vin On
Trin .
6 Thj Mg Sub-ward 10 Housewife
7 I%e Thi Sub-ward 10 Worker
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Appendix 8-4 Minute meeting of consultants, local authorities and
community
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