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CURRENCY EQUIVALENT 
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PMU-EO Environment Officer of PMU  

PMU-AR 
Dak Lak Project Management Units of Agricultural and Rural 
Development Constructions 

 

 

 

PPC Provincial People’s Committee  

PPE Personal Protection Equipment  

PPCU Project Public Complaint Unit  

REA Rapid Environment Assessment  

RoW Right-of-Way  
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WEIGHT AND MEASURE UNITS 

km kilometer 

kg kilogram 

kV kilovolt 

ha hectare 

mm millimeter 

 

NOTE 
 

This updated environmental management plan is a document of the borrower. The 

views expressed herein do not necessarily represent those of ADB's Board of 

Directors, Management, or staff, and may be preliminary in nature. Your attention is 

directed to the “terms of use” section of this website. 

In preparing any country program or strategy, financing any project, or by making any 

designation of or reference to a particular territory or geographic area in this document, 

the Asian Development Bank does not intend to make any judgments as to the legal 

or other status of any territory or area. 
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1. INTRODUCTION 
1. The Water Efficiency Improvement in Drought Affected Provinces Project 

(WEIDAP) aims to improve agriculture water productivity (crop per drop) by increasing 

water use efficiency in irrigated agriculture in five drought-affected provinces in the 

Central Highland and South-Central Coastal Regions: Binh Thuan, Dak Lak, Dak 

Nong, Khanh Hoa, and Ninh Thuan. 

2. Located in the Central Highlands, Dak Lak Province experienced a prolonged 

drought from 2012–2016, recorded the driest period in 40 years, with dry season river 

flow levels dropping to between 20-30% of the average annual figures. Over this 

period, the storage of Dak Lak’s irrigation reservoirs archived only 30-50% of total 

capacity. Therefore, Dak Lak province is one of the five provinces selected under the 

WEIDAP project. The Dak Lak sub-project aims to: (i) improve the quality of service 

delivery in irrigation systems and promote the economic use of water and serve 

agricultural production with increased diversification in response to climate change; (ii) 

contribute to the improved productivity, quality, and development of modernized 

irrigated agriculture, prioritizing the main upland crops and fisheries; and (iii) promote 

revenue generating services from irrigation works to maximize the potential and 

capacity of existing irrigation schemes, ensuring sustainable financing for 

organizations managing the exploitation of irrigation and reduced subsidies from the 

state budget. 

3. Dak Lak Province has one subproject covering five separate irrigation schemes 

using surface water from the Ea Drang, Buon Yong, Krong Buk Ha, and 500 hill 

reservoirs. Each irrigation scheme consists of a pumping station, a pipeline system, 

and a storage tank where water will run by gravity to the command area. In addition, 

the Ea Quang reservoir irrigation scheme includes the upgrading of one gravity canal 

system. The subproject influences 08 communes and 01 town in four districts in Dak 

Lak Province. 

4. The objective of Updated Environmental Management Plan of the subproject is to 

reflect any changes in the subproject, if any, and detail the impacts and mitigations 

identified during the subproject detailed design process. In which, it is necessary to 

review the project items, the initial environmental assessment reports of the sub-

projects; updating changes of subprojects, current Government circulars and decrees 

and ADB guidelines to include uEMP in bidding documents and contracts with 

construction units 

2. SUB PROJECT DESCRIPTION 

2.1 Main design parameters of the subproject 

5. Subproject, "Upgrading and building irrigation system for dry crops in Dak Lak 

province" builds a system of pumping stations and pipelines to convey water from 5 

reservoirs, which are Ea Kuang, Doi 500, Buon Yong, Krong Buk Ha and Ea Drăng, 

are located 8 communes and 01 town of 4 districts of Dak Lak province. The location 

map of 5 reservoirs under the subproject is shown in Figure 2.1 below: 
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Figure 2.1. Location of the Dak Lak sub-project 

2.1.1 Ea Kuang reservoir 

6. Water sources is conveyed from Ea Kuang reservoir. According to the calculation 

results of water balance, Ea Kuang reservoir with an active storage capacity of Vhi = 

5 x 106m3, ensures to provide water for more than 835 ha of coffee in Phuoc Thinh, 

Cao Bang and Lang Son, Buon Pan and others hamlet of Ea Yong commune. 

7. Building pumping station, 4 km concreted main canal route for irrigating 835.8 ha 

area of coffee, including construction components as follow: 

2.1.1.1 Pumping Station 

8. Building horizontal centrifugal pumping station with capacity: 1,700 m3/h, head: 25 

m.  

Table 2.1. Designed Parameters of horizontal centrifugal pump for Ea Kuang 
reservoir  

Discharge 
(m3/h) 

Head 
(m) 

Amount of 
pumps 

Pump 
efficiency 

Power 
(kW) 

850 25 2 79.1% 50 

9. Installing HDPE D650mm steel pipeline route with 1.022m of length. Anchor and 

abutment blocks are constructed concrete reinforcement along pipeline route (Anchor 

block is located as changed horizon and vertical, the abutment blocks with equal 

Intervals 15m). 
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Table 2.2. Designed parameters of pumping pipeline route Ea Kuang reservoir 

Discharge 
 (m3/s) 

Head 
(m) 

Diameter 
 (mm) 

Thickness 
(mm) 

Minimun 
Blocks 
Volume 

(m3) 

Designed 
Blocks 
Volume 

 (m3) 

0.43 25 650 37.4 1.56 5.24 

10.  Installing the 22kV medium voltage power line of 321m and the 250 kVA the 

transformer station.  

Table 2.3. Designed parameters of the transformer station for Ea Kuang reservoir  

Power 
(kW) 

Efficiency  
Power 

consumption 
(kWh) 

Power 
ratio 

Total pumping 
station  
(kVA) 

Designed 
transformer 

station 
(kVA) 

50 0.8 56.25 0.85 140.62 250 

2.1.1.2 Main pipeline Route 

 

 
Figure 2.2. General layout of Ea Kuang reservoir project 

11. Installing main HDPE pipeline route with 12,058.64m of length. 

12. Installing manhole along main pipeline route: 01 manhole irrigating for 5ha, 06 

preinstalled pipe conjunction: Diameter 60mm, 06 water meters  
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13. Arranging sediment valve, air and pressure relief valve for particular position along 

pipeline route. 

Table 2.4. Designed parameters of pipeline for Ea Kuang reservoir 

Section Length 
(m) 

Diameter 
(mm) 

 Section Length 
(m) 

Diameter 
(mm) 

Pumping irrigation area  Gravity irrigation area 

P1 77.10 400  P1 – p3 212.50 100 

p2 118.60 400  P4 – p7 152.6 150 

p3 – p5 331.53 350  P8 – p10 132.75 200 

p6 – p8 453.40 300  P12 – p15 230.12 400 

P9 – p11 302.91 250  P17 – p20 284.09 350 

P12 – p14 327.20 200  P21 – p32 529.23 300 

P16 – p20 386.01 150  P33 – p39 335.49 250 

P21 – p24 224.25 90  P40 – p43 294.96 200 

P65 – p67 298.90 90  P44 – p47 266.65 150 

P25 – p26 100.74 400  p11b 417.2 500 

P27 – p30 387.52 400  p0 541.6 500 

p31 – p34 394.68 350  p11a 36.35 400 

p35 – p39 444.65 300  p11 36.48 200 

P40 – p43 373.63 250     

P45 – p49 511.98 200     

P50 – p57 613.12 150     

P58 – p59 179.94 100     

P60 – p64 550.17 90     

P68 83.62 100     

P69 – p74 545.77 150     

P75 – p76 160.97 200     

P77 – p79 342.31 250     

P80 – p81 292.19 300     

P82 – p84 862.69 350     

2.1.1.3 Concrete reinforced canal  

14. Building concrete reinforced canal with 3,587m of length: Existed earth canal, 

which is trapezoidal shaped cross-section, is replaced concrete reinforced rectangle 

shape with reinforced concrete sheet covering. The gravity irrigation canal is 

responsible for 385.6ha and generating sources for 38.6ha of households that use 

pumping water towards the higher terrain position within radius of 100m.  

Table 2.5. Designed parameters of canal for Ea Kuang reservoir 

Segment 
of canal  

Criteria 
Discharge 

(m3/s) 
Slope 

i 

Width 
BK 
(m)  

Calculated 
Head 
hTK  
(m)  

Velocity 
V 

(m/s) 

Designed 
Head 

HK 
(m) 

Segment 
1 

Designed  0.487 0.0004 0.90 0.900 0.60   

Max 0.609 0.0004 0.90 1.090 0.62 1.25 

Min 0.195 0.0004 0.90 0.440 0.49   

Segment 
2 

Designed 0.477 0.0004 0.90 0.890 0.59   

Max 0.596 0.0004 0.90 1.070 0.62 1.20 
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Segment 
of canal  

Criteria 
Discharge 

(m3/s) 
Slope 

i 

Width 
BK 
(m)  

Calculated 
Head 
hTK  
(m)  

Velocity 
V 

(m/s) 

Designed 
Head 

HK 
(m) 

Min 0.191 0.0004 0.90 0.440 0.48   

Segment 
3 

Designed 0.450 0.0004 0.90 0.850 0.59   

Max 0.563 0.0004 0.90 1.020 0.61 1.15 

Min 0.180 0.0004 0.90 0.420 0.48   

Segment 
4 

Designed 0.414 0.0004 0.90 0.790 0.58   

Max 0.517 0.0004 0.90 0.950 0.61 1.10 

Min 0.166 0.0004 0.90 0.390 0.47   

Segment 
5 

Designed 0.148 0.0004 0.60 0.550 0.45   

Max 0.185 0.0004 0.60 0.660 0.47 0.80 

Min 0.059 0.0004 0.60 0.270 0.37   

Segment 
6 

Designed 0.101 0.0004 0.55 0.450 0.41   

Max 0.127 0.0004 0.55 0.540 0.43 0.70 

Min 0.041 0.0004 0.55 0.230 0.34   

Segment 
7 

Designed 0.065 0.0004 0.50 0.350 0.37   

Max 0.081 0.0004 0.50 0.420 0.39 0.55 

Min 0.026 0.0004 0.50 0.180 0.29   

2.1.1.4 Operation and management (O&M) road 

15. Building combined construction and management road with 320m of length, 

upgrading 4,265.71 km internal field road for management, household commuting and 

farming. 

2.1.2 Doi 500 reservoir 

16. Water sources is conveyed from Doi 500 reservoir. According to the calculation 

results of water balance, Doi 500 reservoir that has the active storage capacity Vhi = 

1.637 x 106m3, ensures to provide water for 203.5 ha of coffee and pepper in Trung 

Hoa and Suoi Cat hamlet of Xuan Phu commune. 

17. Building pumping station, and pipeline system for irrigating 203.5 ha area of coffee 

and pepper, including construction components as follow: 

2.1.2.1 Pumping Station 

18. Building horizontal centrifugal pumping station with capacity: 965 m3/h, head: 55 

m.  

Table 2.6. Designed parameters of horizontal centrifugal pump for Doi 500 reservoir  

Discharge 
(m3/h) 

Head 
(m) 

Amout of 
pumps 

Pump 
efficiency 

Power 
(kW) 

483 55 2 65% 110 
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19.  Installing D500mm of HDPE pipeline and D450mm of steel pipeline with 235m 

of length, 10mm of thickness. Anchor and abutment blocks are constructed 

concrete reinforcement along pipeline route (Anchor block is located as 

changed horizon and vertical, the abutment blocks with equal Intervals 15m). 

Table 2.7 Designed parameters of pumping pipeline route of Doi 500 reservoir 

Discharge 
 (m3/s) 

Head 
(m) 

Diameter 
 (mm) 

Thickness 
(mm) 

Minimun 
Blocks 
Volume 

(m3) 

Designed 
Blocks 
Volume 

 (m3) 

Type 

0.43 55 500 29.7 1.56 5.24 HDPE 

0.43 55 450 10 1.56 5.24 Steel 

20.  Installing 370m of the 22kV medium voltage power line and 250kVA-22/0.4kV of 

the transformer station, all equipment are placed on 2 PC.I 14-190-8.5 p2 centrifugal 

concrete columns oles placed outdoors without protective fence. 

2.1.2.2 Main pipeline Route 

 

 
Figure 2.3. General layout of Doi 500 reservoir project 

21. Installing main pipeline route with 4,117.5m of length. 

22. Installing manhole along main pipeline route: 01 manhole irrigating for 5ha, 06 

preinstalled pipe conjunction: Diameter 60mm, 06 water meters  

23. Arranging sediment valve, air and pressure relief valve for particular position along 

pipeline route. 

Table 2.8. Designed parameters of pipeline for Doi 500 reservoir  
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Section Length 
(m) 

Diameter 
(mm) 

 Section Length 
(m) 

Diameter 
(mm) 

P1 147.73 350  P28 – p31 177.90 100 

P2 – p3 183.53 300  P32 55.29 150 

P4 – p8 589.94 250  P33 – p39 728.82 200 

P9 – p14 574.16 200  P40 – p41 224.90 250 

P15 – p18 338.32 150  P42 168.4 300 

P19 – p21 289.17 100  P43 153.89 350 

P22 – p27 433.81 150     

2.1.2.3 Operation and Management Road 

24. Building 116.63m length of operation and management combined road, upgrading 

more than 5,852.05m internal field road for management and household. 

2.1.3 Buon Yong reservoir 

25. Water sources is conveyed from Buon Yong reservoir. According to the calculation 

results of water balance, Buon Yong reservoir that has the active storage capacity of 

Vhi = 15.24 x 106m3, ensures to provide water for 450.97 ha of coffee and pepper in 

Quang Tien commune. 

26. Building pumping station, transshipment tank and pipeline system for irrigating 

450.97 ha area of coffee and pepper, including construction components as follow: 

2.1.3.1 Pumping Station 

27. Building horizontal centrifugal pumping station with capacity: 1,836m3/h, head: 

54m  

Table 2.9. Designed parameters of horizontal centrifugal pump for Buon Yong 
reservoir  

Discharge 
(m3/h) 

Head 
(m) 

Amout of 
pumps 

Pump 
efficiency 

Power 
(kW) 

567 54 3 65% 140 

28. Installing D630mm HDPE pipeline route with 1,096m of pipeline length. Anchor 

and abutment blocks are constructed concrete reinforcement along pipeline route 

(Anchor block is located as changed horizon and vertical, the abutment blocks with 

equal Intervals 15m) 

Table 2.10. Designed parameters of pumping pipeline route for Buon Yong reservoir  

Discharge 
 (m3/s) 

Head 
(m) 

Diameter 
 (mm) 

Thickness 
(mm) 

Minimun 
Blocks 
Volume 

(m3) 

Designed 
Blocks 
Volume 

 (m3) 

0.43 54 630 37.4 1.56 5.24 

29. Installing 1,000m of the 22kV medium voltage power line and 630kVA-22/0.4kV of 

transformer station. The connection point is power pole number 24/54 at the same the 

location of the T235 substation on the 472CMG line; transformer station with capacity 

of 630 kVA-22/0.4 kV suspended on 02 centrifugal concrete poles of 12m, 2.5m apart; 

symbol: PC.I 12-190-5.4; K=2 is placed outdoors, without a protective fence. 
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2.1.3.2 Main pipeline Route 

 

 
Figure 2.4. General layout of Buon Yong reservoir project 

30. Installing main pipeline route with 7,803.03m of length. 

31. Installing manhole along main pipeline route: 01 manhole irrigating for 5ha, 06 

preinstalled pipe conjunction: Diameter 60mm, 06 water meters. 

32. Arranging sediment valve, air and pressure relief valve for particular position along 

pipeline route. 

Table 2.11. Designed parameters of pipeline for Buon Yong reservoir 

Section Length 
(m) 

Diameter 
(mm) 

 Section Length 
(m) 

Diameter 
(mm) 

p1 - p2 120,3 400  p43 - p46 436,21 300 

p3 - p4 119,19 350  p47 - p50 424,38 250 

p5 80,78 300  p51 - p60 932,39 200 

p6 46,65 250  p61 - p65 543,34 150 

p7 - p8 192,59 200  p66 - p67 142,67 100 

p9 - p11 264,13 150  p68 - p70 160,19 90 

p12 - p22 577,29 100  p71 - p72 182,93 150 

p23 - p28 594,84 150  p73 - p78 665,3 150 

p29 - p30 201,98 200  p79 - p86 947,2 200 

p31 55,61 250  p87 - p88 99,49 250 

p32 - p34 150,00 90  p89 - p91 207,96 90 

p35 - p36 149,01 250  p92 - p94 359,6 250 

p37 123,55 500  p95 180,3 300 

p38 145,2 350  p96 176,3 350 

p39 - p42 226,8 90     
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2.1.3.3 Operation and Management Road 

33. Building 245 m length of operation and management road, upgrading 8,962.2m 

internal field road for management and household. 

2.1.4 Krong Buk Ha Reservoir  

34. Water sources is conveyed from Krong Buk Ha reservoir. According to the 

calculation results of water balance, Krong Buk Ha reservoir that has the active storage 

capacity Vhi = 95.74 x 106m3, ensures to provide water for 1,800 ha of coffee and 

pepper (Frequency=100%) in Quang Tien commune. However, there is only about 

1,000ha suitable for criterion of the Krong Buk Ha project. 

35. Building pumping station, transshipment tank and pipeline system for irrigating 

1,000 ha area of coffee and pepper, including construction components as follow: 

2.1.4.1 Pumping Station 

36. Building 04 pumping station with parameters as follow:  

Table 2.12. . Designed parameters of pumping station for Buon Yong reservoir 

Pumping 
Station 

Irrigated 
Area 
(ha) 

Discharge 
(m3/h) 

Head 
(m) 

Amout of 
pumps 

Pump 
efficiency 

Designed 
Power 
(kW) 

1 200 760 38 2 0.65 65 

2 400 1.510 43 3 0.65 100 

3 400 1.510 50 3 0.65 115 

4 200 950 37 2 0.65  

37. Installing steel pipeline route. Anchor and abutment blocks are constructed 

concrete reinforcement along pipeline route (Anchor block is located as changed 

horizon and vertical, the abutment blocks with equal Intervals 15m) 

Table 2.13. Designed parameters of pumping pipeline route for Krong Buk Ha 
reservoir  

Pumping 
Station 

Type 
Head 
(m) 

Diameter 
 (mm) 

Thickness 
(mm) 

Length 
(m) 

1 HDPE 55 500 23,9 900 

2 
HDPE 60 710 42,1 

1.532 
HDPE 60 710 33,9 

3 
HDPE 65 710 42,1 

1.924 
HDPE 65 710 33,9 

4 HDPE 37 500 29,7  

38. Installing the power line and the transformer station with designed parameters as 

follow:   

- Pumping Station 1: Installing the 22kV medium voltage power line with 370m of length 

and the 250kVA-22/0.4kV the transformer station; 
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- Pumping Station 2: Installing the 22kV medium voltage power line with 580m of length 

and the 400kVA-22/0.4kV the transformer; 

- Pumping Station 3: Installing the 22kV medium voltage power line with 600m of length 

and the 400kVA-22/0.4kV the transformer station; 

 - Pumping Station 4: Installing the 22kV medium voltage power line with 70m of length 

and the 250kVA-22/0.4kV the transformer station. 

Table 2.14. Designed parameters of transformer stations of Krong Buk Ha reservoir 

Selected 
capacity for 

pumping 
station 
(kW) 

Efficiency 
Power 

consumption 
(kW) 

Power 
factor 

Total capacity 
(kVA) 

Selcted 
capacity of 
transformer 

station 
(kVA) 

2x75 0,8 133,4 0,85 148,22 250 

3x110 0,8 260,06 0,85 288,96 400 

3x110 0,8 260,06 0,85 288,96 400 

3x110 0,8 133,4 0,85 144,82 250 

2.1.4.2 Main pipeline Route 

 
 

Figure 2.5. General layout of Krong Buk Ha reservoir project  
39. Installing main pipeline route for irrigating as follow: 

- Irrigation Area 1: The main pipeline with 3,228m of length; 

- Irrigation Area 2: The main pipeline with 6,684m of length; 
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- Irrigation Area 3: The main pipeline with 3,855m of length; 

- Irrigation Area 4: The main pipeline with 3,305m of length. 

40. Installing manhole along main pipeline route: 01 manhole irrigating for 5ha, 06 

preinstalled pipe conjunction: Diameter 60mm, 06 water meters  

41. Arranging sediment valve, air and pressure relief valve for particular position along 

pipeline route. 

Table 2.15. Designed parameters of supply pipeline for irrigation area 1 of Krong Buk 
Ha reservoir  

Section Length 
(m) 

Diameter 
(mm) 

 Section Length 
(m) 

Diameter 
(mm) 

p1 195,83 500  p28 99,33 250 

p2 - p10 767,73 400  p29 - p32 493,39 300 

p11 92,53 350  p33 - p35 300,8 150 

p12 - p13 104,2 300  p36 - p39 232,07 100 

p14 - p18 292,68 250  Pipe p40 211,6 350 

p19 35,66 150  Pipe p41 81,56 400 

p20 - p27 547,1 200     

Table 2.16. Designed parameters of supply pipeline for irrigation area 2 of Krong Buk 
Ha reservoir  

Section Length 
(m) 

Diameter 
(mm) 

 Section Length 
(m) 

Diameter 
(mm) 

p1 149,67 600  p47 - p48 120,83 150 

p2 53,1 500  p49 - p50 155,76 200 

p3 111,2 450  p51 - p52 175,72 250 

p4 - p6 189,88 400  p53 - p55 305,1 300 

p7 - p9 263,22 350  p56 - p58 257 350 

p10 - p17 628,89 300  p59 - p60 220,86 400 

p18 - p20 451,37 250  p61 94,6 150 

p21 77,08 200  p62 - p63 188,22 100 

p22 - p25 235,64 150  p64 32,82 150 

p26 - p27 69,75 100  p65 - p69 378,07 450 

p28 - p30 282,8 250  p70 - p73 584,26 500 

p31 - p32 139,46 200  p74 175,9 200 

p33 - p41 704,96 150  p75 - p79 389,44 150 

p42 - p46 359,52 100  p80 - p81 65,77 100 

Table 2.17. Designed parameters of supply pipeline for irrigation area 3 of Krong Buk 
Ha reservoir  

Section Length 
(m) 

Diameter 
(mm) 

 Section Length 
(m) 

Diameter 
(mm) 

p1 1 400  p22 - p23 302,9 100 

Pipe p2 76,4 300  p24 - p27 447,77 150 

p3 - p5 294,3 250  p28 - p30 420,4 200 

p6 - p14 800,49 200  p31 - p33 308,98 250 

p15 - p18 249,69 150  p34 - p36 224,34 300 

p19 64,51 100  p37 - p39 296,25 350 

p20 - p21 220,7 90  p40 - p41 145,15 400 
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2.1.4.3 Operation and Management Road 

42. Irrigation area 1: Building 385m length of operation and management road, 

upgrading 5,145.19m internal field road for management and household. 

43. Irrigation area 2: Building 300m length of operation and management road, 

upgrading 5,148.72m internal field road for management and household. 

44. Irrigation area 3: Building 700m length of operation and management road, 

upgrading 3,430.95m internal field road for management and household; 

45. Irrigation area 4: Building 700m length of operation and management road, 

upgrading 3,134.82m internal field road for management and household. 

2.1.5 Ea Drang reservoir 

46. Water sources is conveyed from Ea Drang reservoir. According to the calculation 

results of water balance of Institute of Water Resources Planning, Ea Drang reservoir 

that has the active storage capacity Vhi = 1.113 x 106m3, ensures to provide water for 

150 ha of coffee and pepper (Frequency=100%) in Ea Drang Town and Dlie Yang 

commune.  

47. Building pumping station, transshipment tank and pipeline system for irrigating 150 

ha area of coffee and pepper, including construction components as follow: 

2.1.5.1 Pumping station 

48. Building horizontal centrifugal pumping station with capacity: 612m3/h, head: 60m  

Table 2.18. Designed parameters of pump for Ea Drang reservoir 

Discharge 
(m3/h) 

Head 
(m) 

Amout of 
pumps 

Pump 
efficiency 

Designed 
Power 
(kW) 

306 60 2 65% 75 

49. Installing DN500mm HDPE pipeline route with 1,100m of length. Anchor and 

abutment blocks are constructed concrete reinforcement along pipeline route (Anchor 

block is located as changed horizon and vertical, the abutment blocks with equal 

Intervals 15m) 

Table 2.19.  Designed parameters of pumping pipeline route for Ea Drang reservoir  

Head 
(m) 

Diameter 
 (mm) 

Thickness 
(mm) 

Minimum 
Volume of 

Blocks 
(m3) 

Designed 
Volume of 

Blocks 
 (m3) 

60 500 23.7 1.56 5.24 

50. Installing the 22kV medium voltage power line with 321m of length and the 

250kVA-22/0.4kV the transformer station. Connecting point is power pole No. 34/38 

(DD476KRP); installed 01 transformer with capacity of 250kVA-22/0.4kV arranged as 

hanging station, all transformers and equipment are placed on 2 BTLT PC.I 14-190-

8.5 poles placed outdoors without protective fence. 

2.1.5.2 Main Pipeline route 
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Figure 2.6. General layout of Krong Ea Drang reservoir project  

51. Installing the main pipeline with 2,784m of length. 

52. Installing manhole along main pipeline route: 01 manhole irrigating for 5ha, 06 

preinstalled pipe conjunction: Diameter 60mm, 06 water meters  

53. Arranging sediment valve, air and pressure relief valve for particular position along 

pipeline route. 

Table 2.20. Designed parameters of supply pipeline for Ea Drang reservoir  

Section Length 
(m) 

Diameter 
(mm) 

 Section Length 
(m) 

Diameter 
(mm) 

p1 - p2 139,8 300  p17 - p18 111 100 

p3 - p6 368,82 250  p19 - p21 204,64 200 

p7 - p8 233,3 200  p22 - p26 316,23 250 

p9 - p10 80,67 150  p27 - p28 155,65 300 

p11 - p13 184,4 100  p29 117.87 200 

p14 296.9 90  p30 148.3 150 

p15 222.2 100  p31 97.27 125 

p16 42.11 150  p32 64.79 100 

2.1.5.3 Operation and Management Road 

54. Upgrading 5,240.97m of internal field road for management and household. 

2.2 Sensitive receptors 

55. The subproject’s pipelines which are routed thought the field of coffee and pepper 

will be buried underground. Therefore, the permanent impacts on perennial cropland 

are significantly reduced. No houses or structures will be partially or wholly affected, 

no households severely affected and will need to be relocated. Detailed impacts are 

as below: 
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Table 2.21. Location of Sensitive receptors of the sub-project impacts 

No. Reservoir 
Sensitive receptors Location/Distance 

to the site 
Impacts 

1 

Doi 500 

200 inhabitants/49 
households 

1 poor household 

+ Xuan Phu 
commune; 

+ 500m to the site 

Temporary water cut-off 
during construction 
implementation period  

Impact on soil and crops 

2 
Rural roads 

Along expected 
pipeline route 

Traffic disruption during 
during construction 
implementation period 

3 

4,53 ha of 
perennial cropland 

+ Xuan Phu 
commune; 

+ Along expected 
pipeline route and 
O&M road route  

Temporary loss during 
during construction; 
Interruption of farming 
practice. 

1 

Krong 
Buk 

1.040 
inhabitants/221 
households 

2 poor households 

+ Krong Buk 
Commune; 

+ 500m - 800m to 
the site 

Temporary water cut-off 
during construction 
implementation period  

Impact on soil and crops 
   

3 
Rural roads 

Along expected 
pipeline route 

Traffic disruption during 
during construction 
implementation period 

4 

15,4ha of perennial 
cropland 

+ Krong Buk 
Commune; 

+ Along expected 
pipeline route and 
O&M road route 

Temporary loss during 
during construction; 
Interruption of farming 
practice. 

   

1 

Ea Drang 

164 inhabitants/34 
households 

+ Ea Drang town; 

+ 250m-1.000m 
to the site Temporary water cut-off 

during construction 
implementation period  

Impact on soil and crops 2 

152 inhabitants/32 
households 

1 poor household 

+ Dlie Yang 
commune; 

+ 1.000m to the 
site 

3 
Rural roads 

Along expected 
pipeline route 

Traffic disruption during 
during construction 
implementation period 

4    

5 

3,14 ha of 
perennial cropland 

+ Ea Drang town; 

+ Along expected 
pipeline route and 
O&M road route 

Temporary loss during 
during construction; 
Interruption of farming 
practice. 
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No. Reservoir 
Sensitive receptors Location/Distance 

to the site 
Impacts 

6 

2,21 ha of 
perennial cropland 

+ Dlie Yang 
commune; 

+ Along expected 
pipeline route and 
O&M road route 

1 

Buon 
Yong 

643 
inhabitants/140 
households 

+ Quang Tien 
commune; 

+ 1.000m to the 
site 

Temporary water cut-off 
during construction 
implementation period  

Impact on soil and crops 

2 
Rural roads 

Along expected 
pipeline route 

Traffic disruption during 
during construction 
implementation period 

3 

10,34ha of 
perennial cropland 

+ Quang Tien 
commune; 

+ Along expected 
pipeline route and 
O&M road route 

Temporary loss during 
during construction; 
Interruption of farming 
practice. 

1 

Ea 
Kuang 

654 
inhabitants/136 
households 

1 poor household 

+ Ea Yong 
commune; 

+ 250m to the site 

Temporary water cut-off 
during construction 
implementation period  

Impact on soil and crops 

2 
Rural roads 

Along expected 
pipeline route 

Traffic disruption during 
during construction 
implementation period 

3 
Main canal 

Along expected 
pipeline route 

Temporary water cut-off 
during construction 
implementation period  

4 

136m2 of perennial 
cropland 

+ Ea Yong 
commune; 

+ Along expected 
pipeline route and 
O&M road route 

Temporary loss during 
during construction; 
Interruption of farming 
practice. 

2.3 Investment fund 

56. Total investment is 545.274.000.000 VND (Five hundred and forty-five billion, two 

hundred and seventy four million Vietnam Dong). Investment capital source is ADB 

loan and provincial budget reciprocal capital. In which: 

Table 2.22. Summary of sub-project budget 

No. Cost 
Amount 

(in VND) 

1 
Cost of site clearance compensation, resettlement 
support 

10.735.253.000 

2 Construction cost 353.204.283.000 
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No. Cost 
Amount 

(in VND) 

3 Equipment cost 46.369.826.000 

4 Project management cost 5.517.755.000 

5 Construction investment consulting costs 23.663.797.000 

6 Others 56597.999.000 

7 Redundancy costs 46.185.887.000 

  TOTAL 545.274.000.000 

Source: Report and detailed design of  the Dak Lak sub-project 

2.4 Supply of construction materials1 

57. Backfill soil is used for filling pumping station and O&M house foundation, 

embankment of construction and operation roads and burial of pipelines. Backfill soil 

is extracted from:  

- For filling pumping station and O&M house foundation, embankment of construction 

and operation roads: foundation excavated soil is reused. 

- Requirements for the quality of the backfill soil are not high, and the excavated soil 

can be reused. The insufficient volume of backfill soil is obtained from surveyed and 

evaluated soil mining located within the project area. As follows: 

+ Doi 500: Besides the reused backfill soil, it is expected that the amount of backfill soil 

needed for filling is about 2,300m3. Mine reserves: during the survey, the total area of 

the mine is about 4000m2, expected to be exploited with a depth of about 1.0m. Thus, 

the total volume of exploitable soil material is about 4000m3. The reserve meets the 

requirements of the design's embankment material with the coefficient K = 1.74. 

+ Krong Buk: Besides the reused backfill soil, the amount of backfill soil needed for 

filling is about 3,200m3. Mine reserves: during the survey, the total area of the mine is 

about 6000m2, expected to be exploited with a depth of about 1.0m. Thus, the total 

volume of exploitable soil material is about 6000m3. The reserve meets the 

requirements of the design's embankment material with the coefficient K = 1.87. 

+ Buon Yong: The area of the backfill material is 0.96ha, located 1km away from the 

work site, next to the earth road. Expected exploitation volume: 9,600m2 x 2.0m = 

19,200m3, meeting the requirements of the work's embankment. 

+ Ea Drang: The volume of embankment as required by the design is expected to be 

5,000 m3, mainly the embankment soil serving the filling of O&M road routes. The area 

of of the backfill material mine is 1.2 ha, located along the concrete road, 1km away 

from the site. Expected exploitation volume: 12,000m2 x 2.0m = 24,000m3, meeting 

the requirements of the work's embankment. 

+ Ea Kuang: As surveyed, the soil material mine is VL1. Mine VL1 is a relatively gentle 

hillside area with topographic elevation from + 580m to + 586m. It located next to the 

 
1 The legal documents of some local suppliers are provided in the Annex 
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dirt roads. Mine reserve is about 8000m3, completely enough volume according to 

design requirements. 

58. Other materials as stone, sand, concrete material (as cement and steel), and pipe 

(includes steel and HDPE pipe) are supplied from below sources: 

Table 2.23. Construction materials source locations 

Materials 

Doi 500 Ea Drang Krong Buk Ea Kuang Buon Yong 
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Stone 
Ea 
Kar 
town 

10km 
Ea 

Drang 
town 

2km 

Krong 
Buk 
town 

2km 
Phuoc 

An 

town 

5km 
Quan
g Phu 
town 

2km 
Sand Phuoc 

An 
town 

10km Cement, 
steel 

Pipe 

Buon 
Me 

Thuot 
city 

70km 

Buon 
Me 

Thuot 
city 

80km 

Buon 
Me 

Thuot 
city 

45km 

Buon 
Me 

Thuot 
city 

30km 

Buon 
Me 

Thuot 
city 

80km 

2.5 Worker Camps, Materials Storage and Warehouse 

59. The Worker camps, material storage and warehouse will be built near the pumping 

station and far from the residential area, specifically as follows: 

+ Ea Kuang: 250m from residential area; Waste is collected and bring to the 

commune’s landfill by Self-governing team; 

+ Ea Drang: 500m from residential area; Waste is collected and bring to the commune’s 

landfill by Hoai Thanh Co. Ltd; 

+ Doi 500: 1km from residential area; Waste is collected and bring to the commune’s 

landfill by Self-governing team; 

+ Buon Yong: 1km from residential area; Waste is collected and bring to the 

commune’s landfill by Self-governing team; 

+ Krong Buk: 1km from residential area; Waste is collected and bring to the commune’s 

landfill by Self-governing team; 

60. Specifications of Worker camps, Materials Storage and Warehouse are described 

as below:    

- Worker camps are covered with corrugated iron, steel columns, corrugated iron roof, 

and M100 cement mortar floor. Each worker camp is reserved for 100 workers (during 

the construction phase) 

- Warehouse: Steel column trusses, corrugated iron roof, B40 wire mesh wall, cement 

floor. 

- Materials storage: empty flatten area. 
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61. Each reservoir has 01 Worker camps, Materials Storage and Warehouse, except 

Krong Buk reservoir that have 02 ones. The average and maximum number of workers 

for each worker camps by reservoir are as below: 

Table 2.24. Area of Material storage, Warehouse and Worker camps 

No. Components 

Number of workers 

Doi 
500 

Ea 
Drang 

Krong Buk Ea 
Kuan

g 

Buon 
Yong Krong 

Buk 
Ea 

Phe 

1 In peak period 45 45 35 35 50 65 

2 
Average during construction 
phase 

15 15 15 15 20 20 

 

62. Located near the headwork of pumping station. 

Table 2.25. Area of Material storage, Warehouse and Worker camps 

No. Components 

Area (m2) 

Doi 
500 

Ea 
Drang 

Krong Buk Ea 
Kuan

g 

Buon 
Yong Krong 

Buk 
Ea 

Phe 

I Worker camps 670 670 645 895 795 970 

1 For workers 550 550 525 775 675 850 

2 For services 60 60 60 60 60 60 

3 For PPMU and PISC 60 60 60 60 60 60 

II 
Materials storage and 
Warehouse 

700 700 700 700 720 705 

4 Cement storage 30 30 30 30 30 20 

5 Steel warehouse 200 200 200 200 200 200 

6 Formwork warehouse 30 30 30 30 30 30 

7 Sand storage 20 20 20 20 20 25 

8 Crushed stone storage 40 40 40 40 60 50 

10 Fuel tanks 30 30 30 30 30 30 

11 Water tanks 50 50 50 50 50 50 

12 
Construction equipment 
parking 

300 300 300 300 300 300 

  Total 1370 1370 1345 1595 1515 1675 

2.6 Electricity, Water and Fuel for Construction 

63. Fuel and gasoline are supplied by local fuel company located in capital of the 

district, as below:  

Table 2.26. Fuel source using for the sub-project 

No. Reservoir Location Distance 

1 Doi 500 reservoir Ea Kar town 10km 



 

19 

2 Ea Drang reservoir Ea Drang town 2km 

3 Krong Buk reservoir Phuoc An town 10km 

4 Ea Kuang reservoir Phuoc An town 5km 

5 Buon Yong reservoir Quang Phu town 2km 

64. Electricity: connected to the National grid of 22kV near the construction site and 

needed to get obtain permission from the provincial electricity management unit before 

starting construction. The distance from National electricity grid to construction site by 

reservoirs as below: 

Table 2.27. Electricity source for sub-project 

No. Reservoir Electricity Distance 

1 Doi 500 reservoir 

National grid of 22kV 

300m 

2 Ea Drang reservoir 200m 

3 Krong Buk reservoir 300m 

4 Ea Kuang reservoir 600m 

5 Buon Yong reservoir 200m 

65. Fresh water used during construction period includes water for production and 

construction, water for domestic use, water for fire prevention...  

- Water for production and construction, eg. Water for mixing concrete, is pumped from 

reservoir and stored in tanks. 

- Water for domestic use: is pumped from reservoir to filter tanks, and/or extracted from 

local clean water system. 

2.7 Construction Waste Disposal Sites 

66. The agreement with the People's Committees of communes on the location of 

waste disposal (see Annex for detailed information) was identified as below:  

+ Ea Kuang Lake: waste disposal site is located in Buon Pan village in EaYong town 

with 5ha of area, 50.000m3 of capacity and 4km far from construction site; 

+ Ea Drang: waste disposal site is located in Le Da village in EaDrang town with 

35.000m2 of area, 23.000m3 of capacity and 1km far from construction site;  

+ Doi 500: waste disposal site is located in Ha Dien village in Xuan Phu commune with 

10.000m2 of area, 10.000m3 of capacity and 1km far from construction site; 

+ Buon Yong: waste disposal site is located in Tien Phu village in Quang Tien 

commune with 32.000m2 of area, 25.000m3 of capacity and 1.5km far from construction 

site; 

+ Krong Buk: waste disposal site is located in No.7 village in Krong Buk commune with 

10.000m2 of area, 10.000m3 of capacity and 1km far from construction site; 

67. However, the volume of dumping is not large (due to reuse of excavated soil). 

Based on the following table of waste soil volume, the capacity of the waste disposal 

sites meets the requirements for dumping 

Table 2.28. The amount of waste soil 
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Materials Unit 
Doi 500 

reservoir 

Ea Drang 

reservoir 

Krong 
Buk 

reservoir 

Ea Kuang 

reservoir 

Buon 
Yong 

reservoir 

Waste soil 103 m3 8.41 2.77 9.94 10.77 9.1 

2.8 The amount of Construction Materials 

68. Based on the detailed design of the sub-project, the amount of material using for 

construction as below: 

Table 2.29. The amount of construction materials of the sub-project 

No. Materials Unit 
Doi 500 

reservoir 

Ea Drang 

reservoir 

Krong 
Buk 

reservoir 

Ea 
Kuang 

reservoir 

Buon 
Yong 

reservoir 

1 Backfill 
soil 103 m3 14.6 18.71 82.06 34.33 55.22 

2 Excavated 
soil 

103 m3 
24.02 16.48 162.94 40.1 61.32 

3 Cement 103 m3 5,16 0,98 17,12 2,1 1,73 

4 Steel ton 55,45 50,45 473,75 120,53 85,36 

5 Bed stone  m3 48,11 53,4 97,56 1003,7 6,25 

6 Sand 103 m3 0,27 0,24 1,5 1,11 0,81 

7 Steel pipe m 76,03     

8 HDPE 
pipe 

103 m 
4,61 

3,01 
23,23 

13,065 
8,89 

3. EMP IMPLEMENTATION ORGANIZATION 
69. The agencies involved in environmental management has been defined, including: 

- Dak Lak PPC as the Executive Agency and Project Management Unit of 

Transportation and Agriculture Rural Development Investment and Construction 

of Dak Lak Province (PPMU) as the Implementing Agency. 

- PPMU receives the support of a PISC who supervises the design and 

construction of the Project components. 

- Project Public Complaints Unit (PPCU) will be established under PPMU to 

implement Grievance Settlement Mechanism (GRM) of the project. 

- Construction Contractors. 

70. The proposed organization for the EMP is based on this general organization and 

summarized in following figure. Three levels of organization, fully complementary, will 

be set-up: 
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Figure 3.1. EMP implementation organization 
71. Project Management Unit of Transportation and Agriculture Rural Development 

Investment and Construction of Dak Lak Province (PPMU) will assign at least one staff 

(PMU-EO) who oversees environmental safeguards and provide for all aspects related 

to environment including (i) general supervision of activities carried out prior to, during 

and after construction of the project and (ii) coordination with other stakeholders 

including other Government Agencies and NGOs (Non-Government Organization) 

involved. Role of the PPMU: 

• Project Preparation (Pre-construction) Phase 

- Assign at least one staff (PMU-EO) who oversees environmental safeguards. 

- Coordinate, with those concerned, the definition of the environmental measures 

at the level of detailed design and prepare the corresponding environmental 

obligations of the contractors as General and Particular Specifications in the 

Tender Documents. 

- Participate in the evaluation of the tenders and negotiation with the contractors 

for all the environmental aspects. 

- Ensure coordination with ADB, in order to guarantee compliance with their 

specific environmental requirements. 
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- Ensure, with those concerned, the monitoring and coordination of all 

consultations carried out with the local population prior to starting the construction 

works. 

- Prepare and submit to ADB semi-annual monitoring reports with the support 

from PISC. 

• Construction Phase: 

- Ensure coordination of activities with the PISC. 

- Participate in environmental coordination meetings with the representatives 

concerned from the staff of the PISC and Contractors. 

- Provide liaison with MONRE and DONRE and other Provincial and 

Ward/Communal authorities. 

- Ensure preparation and approval of CEMPs for every construction package prior 

to construction. 

- Prepare and submit semi-annual reports to ADB with support from the PISC. 

• Operation Phase: 

- 12 months after the end of the Project construction, Dak Lak Department of 

Transportation will be responsible for implementing mitigation measures and 

monitoring programs during operation phase of the two additional works setting 

forth in IEE/uEMP. 

- The PPMU has responsibility of preparing annual environmental monitoring 

reports that covers the implementation of the mitigation measures and monitoring 

programs and submitting the report to ADB for review and clearance before 

disclosing the report on ADB’s website. 

72. Before the end of the Project, the PMU-EO will be in a position to: 

- Ensure coordination with Dak Lak Department of Agricultural and Rural 

Development after their construction for environmental monitoring activities to be 

implemented. 

- Ensure effective completion of the measures to rehabilitate the sites temporarily 

used during construction. 

- Conduct post construction audit and report the audit result through the SEMR. 

73. Project Implementation and Supervision Consultant (PISC): will appoint an fulltime 

environmental staff who will assist PPMU for all aspects dealing with environmental 

management preparation, provision of environmental training to PMU staff and 

contractors, supervision and monitoring of EMP implementation and preparation of 

semi-annual environmental monitoring reports during pre-construction and 

construction phase and annual environmental monitoring reports for the first year of 

operation phase of the Project. The environmental staff assisted by engineers, 

technicians and site inspectors is responsible for environmental aspects directly 

related to the construction activities and social aspects related to health and safety on 

the sites, complaints expressed by the population, any disturbances or harmful impacts 
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they are subjected to, claims for compensation for temporary disorders related to the 

construction activities and liaison with the local authorities or representatives of 

government agencies. Role of the PISC: 

- Assign PISC-ESS (Environmental Safeguard Specialist). 

- At the start of the Project Contract, the PISC will provide training to PMU-EO, 

other staff of PMU-TCW and contractors regarding content of Vietnamese EIA 

report, IEE/uEMP report and EMP obligations, organization of PMU-TCW for 

environmental management. 

- Preparation of baseline template documentation required for PMU-EO to 

prepare semi-annual monitoring report. 

- Preparation of monthly environmental and safety report to supervise the 

implementation of CEMP. 

- Assistance for Term of Reference (ToR) and contract preparation for effect 

monitoring (air, noise, and water quality) to be carried out by any registered 

laboratory appointed by PPMU. 

- Support PPMU on review and approval of CEMPs prepared by contractors. 

• Role of the PISC-ES 

- Assist the PMU-EO to implement EMP. 

- Ensure that all CEMPs prepared by contractors will be submitted and get 

approved prior to the start of works. 

- Monitor whether the Contractor’s environmental obligations have effectively 

been complied with on the sites, and refer to PISC-Project Manager for any 

detected case of non-conformity for formal action. 

- Ensure implementation of the EMPs for the Project. 

- Report any observed case of non-conformity and ensure that it is remedied by 

the concerned construction contractor within the imposed time limit. 

- Participate in the site monitoring meetings and prepare a monthly environmental 

monitoring report covering all project components. 

- Prepare a template EHS checklist to monitor the implementation of EMP by 

Contractors which will be filled up weekly by CC-EHSO. The checklist will be a 

reference source for preparing the other environmental monitoring reports. 

- Ensure the regular implementation of compliance monitoring programs and 

present the interpretation of results in the context of the monthly report. 

- Ensure and conduct sampling and monitoring of environmental quality data 

(Environmental effect monitoring) related to the project as prescribed in the EMP 

and Environmental Monitoring Plan. 

- Organize a database for storing all environmental documentation generated 

during construction of the project (letters, memos and technical notes, registers, 

site photos, non-compliance and resolution forms, etc). 
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- Prepare the documentation required prior to the project’s environmental and 

social audits performed by the PISC-Project Management Engineer. 

- Perform regular (at least quarterly) visits to the construction sites and the worker 

camps; frequency will be adjusted according to the environmental risks, the 

sensitivity of the environment and the contractors’ performance. 

- Establish reports on all detected cases of non-compliance and follow up their 

resolution by contractor. 

- Support PPMU in preparing SEMRs to be submitted to ADB (Ensure that the 

result of post-construction audit for work completion is included in the SEMR). 

74. Construction Contractor: Each contractor will assign at least one fulltime 

Environmental, Health and Safety Officer (CC-EHSO) to conduct daily internal 

monitoring on implementation of EMP, record non-compliance issues, and report the 

results weekly to PISC. The CC-EHSO will work independently with contractor 

construction team and reports to the Head of Construction Contractor on 

environmental, health and safety issues. The CC-EHSO’s activity must be devoted 

solely to the construction contractor’s environmental and safety management. He must 

be sufficiently high-ranking in the organization to be capable of imposing his decisions 

on the Works Supervisors and Foremen. In particular, the power to stop construction 

activity, for reasons of environmental protection or safety, is a fundamental prerogative 

to ensure efficient environmental management on construction sites. Role of the CC-

EHSO: 

- Adapt construction activities to ensure they comply with the environmental and 

social obligations defined in the Tender Documents and the Terms of the 

Contract. 

- Ensure that all sub-contractors of his company comply with the same 

environmental and social obligations. 

- Ensure that all sub-contractors of his company comply with the same 

environmental and social obligations. 

- Supervise the environmental good practices for construction activities on all 

construction sites used by the Contractor or his sub-contractors. 

- Treat cases of non-compliance notified by the PISC-ES and instructing the 

construction teams to apply the necessary remedial measures immediately. 

- Prepare the weekly EHS reports for presentation to the PISC. 

- Organize and perform environmental and safety training of construction 

contractor staff (management and workers). 

75. Staff in charge of environmental and safety issues in the PPMU, PISC and 

construction contractor should be independent of construction staff. They will work 

alongside construction staff; however, they will report through separate channels up to 

the Project Manager for each construction contractor concerned. 

76. ADB: The ADB provides guidance to executing agency and implementing agency 

with any issues related to EMP, and reviews semi-annual and annual reports on EMP 
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activities compiled and submitted by the PMU-TCW which are disclosed on ADB 

website pursuant to ADB Safeguard Policy Statement (2009). 

77. MONRE and DONRE: Given MONRE will be responsible for reviewing and 

approving the Vietnamese EIA according to Decree 40/2019/ND-CP, it may conduct 

inspections on the implementation of the EMP committed in the Vietnamese EIA or 

assign a part of inspection to Dak Lak DONRE. Therefore, MONRE or Dak Lak DONRE 

may undertake inspections and monitoring at their discretion. 

4. POTENTIAL IMPACTS AND MITIGATION MEASURES 
78. This section will describe potential impacts in order to identify mitigation measures 

to minimize impacts during phases of pre-construction, construction and operation of 

the work. These impacts are at small-scale, short-term in nature. These identified 

impacts are reversible and can easily be mitigated with implementation of the 

necessary mitigation measures. The table below describes the differences between 

potential environmental and social impact shown in uEMP and in IEE. 

Table 4.1. Impacts comparison between UEMP and IEE 

Phase UEMP IEE 

Potential impacts during pre-construction phase 

1.1 Impact on land acquisition and 
resettlement 

Impact on land acquisition and 
resettlement 

1.2 Checking for mines and explosives Checking for mines and explosives 

1.3 Impact of site clearance activities Conflict over water use 

Potential impacts during construction phase 

2.1 Impact due to air pollution Impact due to air pollution 

2.2 Impact due to noise and vibration Impact due to noise and vibration 

2.3 Impact due to solid waste  Impact due to solid waste  

2.4 Impact due to liquid waste Impact due to liquid waste 

2.5 Impact on labor health and safety Impact on labor health and safety 

2.6 Impact on traffic Disrupting local traffic, and 
damaging public roads 

2.7 Impact due to concentration of 
workers 

 

2.8 Impact on irrigation systems and 
agricultural practices 

Disruption of farming activities 

2.9 Impact on physical cultural resources  

2.10 Impact of the COVID-19 pandemic  

2.11 Impacts caused by risks and 
incidents of the subproject 

 

Potential impacts during operation phase 
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3.1 Impact of waste generation sources 
(Pesticides packaging) 

Degraded water quality 

3.2 Impact of sources not relating to 
waste  

Occupational health and safety  

Public health and safety 

3.3 Impacts caused by risks and 
incidents of the project during the 
operation and management phase 

Pipeline leaks 

3.4 Water use conflicts  

79. From the above comparison table, it can be seen that the UEMP report will update 

a number of impacts that IEE has not mentioned during the pre-construction, 

construction and operation phase. As follows: 

- Additional impacts and mitigation measures in the pre-construction phase 

include: Impacts of site clearance activities; 

- Additional impacts and mitigation measures during the construction phase 

include: Impacts caused by the COVID-19 pandemic, Impacts on physical cultural 

resources, Impacts caused by risks and incidents of the subproject; 

- Additional impacts and mitigation measures in the operation phase include: 

Impacts of waste generation sources (Pesticide packaging); Water use conflicts. 

4.1 Anticipated benefits from the project 

80. Agriculture production of the project area is still heavily depended on natural 

conditions. Meanwhile, in recent years, along with global climate change, weather and 

hydrological phenomena in the Central Highlands have become more and more 

complicated, not following natural laws. Extreme weather phenomena such as storms, 

floods and droughts with unusual manifestations occur with stronger intensity and 

higher frequency, causing difficulties for agricultural production and damage to other 

economic sectors. Besides, the water demand for daily life, industry and services of 

these areas is increasing day by day. Consequently, thousands of hectares of 

agricultural land cannot be cultivated due to lack of water. The project area has a 

relatively high poverty rate, harsh natural conditions, slow economic development, and 

inconsistent irrigation infrastructure. The improvement of water use efficiency of this 

sub-project as upgrading and modernizing irrigation infrastructure, application of water-

saving irrigation technology, improvement of irrigation works management and 

exploitation, and changing crops pattern will help: 

- Increasing local household income, ensure food security under the pressure of 

population growth, and climate change; 

- Creating water sources for domestic use, industry, aquaculture, tourism 

services, maintaining and improving the ecological environment; 

- Improving rural infrastructure for agriculture production and socio-economic 

development, contributing to the successful implementation of the poverty 

alleviation, sedentary cultivation, ethnic minority development and irrigation 

development combined with disaster prevention and mitigation program. 
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81. The sub-project will contribute to the local sustainable development goals, 

restruction of the agricultural sector and to complete a number of new rural construction 

criteria that are supported by the local people. 

4.2 Potential impacts during pre-construction period 

4.2.1 Impact on land acquisition and resettlement 

82. Legal basis for land acquisition, relocation, resettlement is based on provisions of 

Land Law 2013 No. 45/2013/QH13 – regulating the use of land, Decree No. 

47/2014/NĐ-CP regulating compensation, assistance, resettlement when the State 

recovers land, data from compensation plan for site clearance of the subproject. The 

entire construction pipeline of the subproject does not go through the nature 

conservation area and does not cause damage to houses and infrastructure. However, 

the arable land of some households will be temporarily acquired and will be 

compensated according to the regulations of Dak Lak province. The impacts of land 

acquisition, compensation and site clearance on the natural environment are 

negligible. The specific areas of permanent and temporary land occupation of the 

project are as follows: 

Table 4.2. Acquired land area of the sub-project 

No
. 

Item 

Area (m2) 

Note 
Doi 500 

Ea 
Drang 

Krong 
Buk 

Ea 
Kuang 

Buon 
Yong 

I 
Permanent 
acquisition 

4532,36 
5348,1

7 
30306,7

9 
13724,2

5 
10338,6

3 

Under 
managemen

t of local 
authorities 

1 
Pumping 
station and 
roads 

1455,52 569,05 9106,77 2414,66 1620,4 

2 

Pumping 
pipeline and 
transshipmen
t tanks 

3076,74 
4779,1

2 
21200,0

2 
11309,5

9 
8718,23 

II 
Temporarily 
acquisition 

12411,9
9 

8899,1
8 

68773,1
6 

38796,1
8 

26620,5
5 

Cultivation 
land 

1 

Worker 
camps, 
warehouse 
and materials 
storage 

1370 1370 2940 1515 1675 

2 
Pipeline 10215,7

5 
6974,1

8 
48156,5

6 
34684,1

8 
23776,5

5 

3 
Pumping 
pipeline 

826,24 555 17676,6 2597 1169 

4.2.2 Unexploded ordnance clearance 

83. Mine clearance is an important activity to avoid possible threats to structures 

and the safety of people and workers. Excavation activities (such as the use of 

excavators, bulldozers) can trigger explosive materials that have existed since the war. 

For the project, mines need to be carefully cleared before starting construction 

activities. Impacts from residual explosives have a significant negative impact in the 

absence of mitigation measures, with high risks to health, life, and infrastructure. 
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84. The plan for clearance of bombs, mines and explosives was made on 10/05/2021. 

This plan has been appraised by the Ministry of National Defense in Notice No. 900 / 

TB-BTL dated November 26, 2021 and by the People's Committee of Dak Lak province 

in Decision No. 3489/QĐ-UBND dated December 13, 2021. It is expected that, in the 

fourth quarter of 2022, the Investor will carry out the work of clearing bombs, mines 

and explosives. 

4.2.3 Impact assessment of site clearance activities 

85. Impacts on traffic in the area due to transport of vegetation cover removal: 

Transport of vegetation cover removal during site clearance phase may increase 

number of vehicles participating on the surrounding roads. These vehicles have a large 

load, so they are likely to damage and degrade the road. Load of removed vegetation 

cover transported on the trucks can be scattered affecting traffic on the road, thereby 

affecting traffic safety. However, the number of transportations mean during this phase 

are not much (estimated about 5 trips/day) and the traffic density on the route within 

the transportation range is quite low. Furthermore, these impacts are temporary, 

ending with the completion of the preparation phase. 

86. Impacts on the ecosystem: Expected crops affected by land acquisition are 1,440 

coffee trees and 2,250 pepper trees. However, this will not affect the ecosystem in the 

area much due to low ecological diversity. There are no rare and precious animals and 

plants in the project area. Except for the short-term industrial crops mentioned above, 

the area is dominated by shrubs. Therefore, land acquisition and vegetation removal, 

although causing certain impacts on the ecological environment, does not greatly affect 

the flora and fauna resources, does not disrupt the biodiversity. 

4.3 Negative impacts during construction phase 

4.3.1 The impacts of air pollution 

87. Impacts due to dust:  Dust causes adverse health effects (such as: obstructed 

vision, eye and lung diseases) for people living within a distance of 100m from the 

construction site and workers.. . Dust is generated from following activities: 

- Form construction activities as the process of excavation, backfilling and 

leveling of (i) construction of pumping station; (ii) installation of pipeline; (iii) 

construction of concreted canals and (iv) construction and upgrading of roads. 

This is considered the most significant source of dust in the construction phase; 

- The process of transporting materials (cement, iron, steel, stone ...) and waste 

transportation. 

• Dust generated from construction activities 

88. According to the feasibility study report of the subproject, the total volume of 

earthwork and leveling of the subproject areas is presented in the table below: 

Table 4.3. Volume of earthworks by reservoir  

No. Item Unit Doi 500 
Ea 

Drang 
Krong 
Buk 

Ea 
Kuang 

Buon 
Yong 

1 Backfill 
soil 

103 m3 14.6 18.71 82.06 34.33 55.22 
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2 Excavated 
soil 

103 m3 
24.02 16.48 162.94 40.1 61.32 

3 Sand  103 m3 0,27 0,24 1,5 1,11 0,81 

89. The construction sites of the subproject are located more than 200m away from 

the residential areas (detailed in the table 4.3). Therefore, dust generated by the 

construction process only affects the workers. The number of workers on the 

construction site often affected by dust during construction phase is as follow: 65 

for Buon Yong, 45 for Doi 500, 45 for Ea Drang, 65 for Ea Kuang and 70 for Krong 

Buk. 

Table 4.4. The minimum distance from construction sites to residential areas 

No. Construction site 
The nearest residential 

area 
Distance from 

construction site (m) 

1 Doi 500 Buon 8 village 1.500 

2 
Buon Yong 

Buon Tan B village 

Buon 2 village 

1.000 

1.500 

3 
Ea Drang 

Buon 8 village of Ea 
Drang town 

500 

4 Ea Kuang Phuoc An village 500 

5 Krong Buk 

- Irrigation scheme 1 

- irrigation scheme 2 

- Irrigation scheme 3 

- Irrigation scheme 4 

 

Binh Minh village 

Buon 4 village 

Buon Puan village 

Buon 5 village 

 

500 

250 

1.000 

1.000 

 

• Dust generated from transportation 

90. According to the updated feasibility study report of the subproject, the total volume 

of materials to be transported is about 155,653 tons (Detailed in table 4.4). 

91. The number of vehicles transporting construction materials during the construction 

phase is about 22,236 vehicles (each vehicle has a tonnage of 7-10 tons, using diesel 

fuel). Thus, the daily trip of Buon Yong, Doi 500, Ea Drang, Ea Kuang and Krong Buk 

construction site is 12, 28, 14, 14 and 30 vehicles/day respectively.  

Table 4.5. Total volume of transported materials and the number of vehicle 
N
o. 

Item 
Unit 

Buon 
Yong 

Doi 
500 

Ea 
Drang 

Ea 
Kuang 

Krong 
Buk 

1 Waste soil ton 13,651 
12,61

1 4,155 16,155 14,909 

2 
Mining soil (for back 
filling)   

ton 
4,501 3,450 7,500 7,500 4,950 

3 Cement ton 3,806 11352 2156 4620 37664 

4 Steel ton 85.36 55.45 50.45 120.53 473.75 

5 Sand ton 1,134 378 336 1,554 2,100 

6 Pipeline ton 79.38 26.46 23.52 108.78 147 

7 Number of transportation trip 3322 3982 2032 4294 8606 
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8 
Average number of trips 
per day 

trip 12 28 14 14 30 

9 Duration of impact 
mont

h 
18 10 10 20 20 

92. The number of vehicles transporting construction materials during the construction 

phase is about 22,236 vehicles (each vehicle has a tonnage of 7-10 tons, using diesel 

fuel). Thus, the daily trip of Buon Yong, Doi 500, Ea Drang, Ea Kuang and Krong Buk 

construction site is 12, 28, 14, 14 and 30 vehicles/day respectively.  

93. Dust generated by the transportation process can affect road users, people living 

along the transportation route and drivers. The impact of dust during transportation is 

assessed at a low level, because the density of people living along the two sides of the 

transport route is very small, the route of transportation is mainly internal field roads 

that have low traffic density. 

94. In general, the impacts due to dust (produced from the process of construction and 

transportation of construction materials) are assessed at low level due to the 

construction location far from residential areas, low population density along the 

transportation route. 

95. Emissions: The gaseous pollution sources arise from construction vehicles and 

transportation of construction sites. Exhaust gases are mainly NO2, CO, SO2, etc. 

These gases are dangerous to driver, workers and people health living along the 

transportation route at high concentrations, especially for people with poor immune 

and respiratory systems. 

96. Although the total amount of dust pollution and exhaust gas emitted by construction 

equipment is relatively large, during construction process, the activities do not take 

place at the same time, so the level of impact is considered to be insignificant. This 

impact mainly affects workers directly working on site. Impact may last throughout the 

high peak construction period (from 2 to 3 months). 

97. The impact of exhaust gas emitted by material transportation vehicles is assessed 

at low level due to the number of trip is low (detailed in Table 4.4) and the transportation 

route is passed low density of residential areas and traffic. 

4.3.2 Impacts of noise and vibration caused by construction machinery 

98. Noise: During the construction phase, noise mainly arises from the transportation 

vehicles and the operation of heavy equipment such as bulldozers, compactors, 

concrete mixers, etc. Multiple machines operating at the same time will cause 

resonance. They will generate noise at the source that exceeds the threshold of 

Vietnamese national regulation (70dBA). However, because the surrounding area is 

less populated and the noise intensity when spreading in the air will gradually decrease 

with distance, the level of impact on the surrounding area is negligible and only 

temporary. Noise mainly directly affects the health of vehicle drivers and workers when 

the means of transport arrive at the construction site. The calculation results in the 

above table show that at the locations 150m from the source, the noise level is lower 

than the allowed standard, so it can be concluded that the noise level in the project 

area does not significantly affect the environment and population living around the 

project area. 
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Table 4.6. Maximum noise level according to the distance from the operation of 
construction equipment 

Construction 
equipment and 

machinery 

Noise level at 
1.5m from 

source  
(dBA) 

Noise level at 
50m from 

source  
(dBA) 

Noise level at 
100m from 

source (dBA) 

Noise level 
at 150m from 
source (dBA) 

Bulldozer 93 62.5 56.5 53 

Compactor (roller) 72 – 74 41.5 – 43.5 35.5 – 37.5 32 – 34 

Excavator 80 – 93 49.5 – 62.5 43.5 – 56.5 40 – 53 

Trucks 82 - 94 51.5 - 64.5 45.5 - 58.5 42 - 55 

QCVN 
26:2010/BTNMT 

70 

Source: Mackernnize, L.DA., 1985 

99. Vibration: emitted from machinery, heavy vehicles and construction activities may 

cause potential impacts on nearby infrastructure. Similar to noise, vibration also 

decreases with distance from the source. Beyond the distance of 100m, vibration is 

barely perceptible and below the threshold of Vietnamese national regulation (60dBA). 

The main affected subjects will be workers operating the machine. Thus, the impact 

from vibration caused by the activities of transport vehicles and construction equipment 

during construction to the surrounding area is assessed as negligible. 

Table 4.7. Vibration acceleration levels of machinery, equipment and means of 
transport 

No. Machine type 

Vibration 
level at 10 m 

from the 
machine (dB) 

Vibration level at 
30 m from the 
machine (dB) 

Vibration level at 
50 m from the 
machine (dB) 

1 Driller 75 65 55 

2 Concrete mixer 76 66 56 

4 Concrete compactor 82 72 62 

5 Welding machine 75 65 55 

6 Truck 74 64 54 

QCVN 27:2010/BTNMT 60 

Source: Training materials on skills in assessing EIA reports and environmental 

protection commitments, Assoc. Prof. Nguyen Quynh Huong and Prof. Dr. Dang Kim 

Chi, 2008 

100. No resident area is affected by noise and vibration of construction machinery 

during construction phase. The nearest resident is 250m far from construction site. 

Therefore, the impact of noise and vibration only affected drivers and workers 

4.3.3 Impact caused by solid waste 

101. Solid waste is generated from construction activities, workers’ camps and 

canteens. If solid waste is not collected and treated properly, the possibility of 

accumulating during construction is increasing. They affect the air quality due to the 
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decomposition of organic waste as well as impacts on surface water sources by 

increasing turbidity in water sources, obstructing flow, causing sedimentation. In 

addition, it also facilitates the development of pathogenic microorganisms, causing the 

risk of arising and transmitting pathogens affecting the health of construction workers 

and furthermore, in residential areas. There should be a plan to manage all of these 

wastes to avoid cross-infection. 

102. There are two types of waste to consider: Domestic waste, and construction 

waste : 

- Domestic waste is mainly generated from workers' camps. Domestic solid waste 

generated from this activity can include plastic packaging, paper, plastic, glass, 

tin cans, etc., and leftover food. Domestic solid waste may cause unsightly, 

pollute environment of soil, water. Decomposition of the organic matter from 

domestic solid waste will generate bad odor, affecting workers driving vehicles as 

well as workers in the construction site. According to the national environmental 

report for rural areas in 2011, the estimated amount of domestic waste is 0.3 

kg/person/day for workers not staying at the site. Thus, the maximum amount of 

domestic solid waste generated from workers’ camps as below: 

Table 4.8. the amount of domestic solid waste by workers’ camp 
No
. 

Item 
Unit 

Buon 
Yong Doi 500 

Ea 
Drang 

Ea 
Kuang 

Krong 
Buk 

1 
The maximum number 
of worker 

Perso
n 

65 45 45 65 70 

2 

The maximum 
amount of domestic 
solid waste 

kg/da
y 

20 14 14 20 21 

3 Duration Month 2 2 2 3 3 

4 
Total domestic solid 
waste 

kg 1,170 810 810 1,755 1,890 

5 Location  

Quang 
Tien 

commun
e 

Xuan 
Phu 

commun
e 

Ea Drang 
town 

Ea Yong 
commun

e 

Krong 
Buk 

commne 

The site's domestic waste should be packed in sacks, and transported to the local 

landfill every 3 days. Local landfills have enough capacity to store these amount 

of waste. Details of local landfills by construction site are as follows: 

+ Buon Yong – Quang Tien commune: Domestic waste is collected and bring to 

the commune’s landfill by Self-governing team, 1,000m far from construction site; 

+ Doi 500 – Xuan Phu commune: Domestic waste is collected and bring to the 

commune’s landfill by Self-governing team, 250m far from construction site; 

+ Ea Drang – Ea Drang town: Domestic waste is collected and bring to the 

commune’s landfill by Hoai Thanh Co.Ltd, 500m far from construction site; 

+ Ea Kuang - Ea Yong commune: Domestic waste is collected and bring to the 

commune’s landfill by Self-governing team, 250m far from construction site; 

+ Krong Buk – Krong Buk commune: Domestic waste is collected and bring to 

the commune’s landfill by Self-governing team, 1,000m far from construction site; 
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- Construction solid waste is generated on construction sites in variable 

quantities. Waste generated from construction activities includes: packaging for 

construction materials, excess construction materials such as sand, stone, 

cement, spilled concrete, damaged screws, etc. The amount of these waste 

sources is difficult to determine, depends on the ability to save raw materials, the 

skill level of workers and measures to collect and reuse production waste for other 

purposes. For waste generated from construction activities: if this source is not 

collected, it will occupy land area and affect landscape of the area; If garbage is 

thrown indiscriminately on the construction site, rainwater overflow will wash 

away the waste and then make them decompose with by rain water which makes 

increase of pollution agents, affecting the downstream area. This impact is only 

temporary during the construction phase, most of the waste can be collected and 

reused for other purposes (excess soil and rock can be used to fill the foundation; 

cement bags, iron scrap steel can be sold to scrap collectors, etc.). It is estimated 

that the average amount of construction solid waste (iron and steel scrap; types 

of cement bags; wood chips, broken bricks ...) is about 50kg/month for each 

construction site (there are 8 construction sites). The amount of un-reused 

excavated soil is described in following table: 

Table 4.9. The amount of waste soil 

Materials Unit 
Doi 500 

reservoir 

Ea Drang 

reservoir 

Krong 
Buk 

reservoir 

Ea Kuang 

reservoir 

Buon 
Yong 

reservoir 

Waste soil 103 m3 8.41 2.77 9.94 10.77 9.1 

The amount of construction solid waste will be temporarily stored by the 

contractor at the construction site and transported within a day. As mentioned in 

Section 2.7, the capacity of the waste disposal sites meet the requirements for 

dumping the construction solid waste 

4.3.4 Impact caused by waste water 

103. Waste water in the subproject area arises from the following sources: 

- From the workers’ activities in the workers’ camp areas (domestic waster water);  

- From cleaning construction equipment activities (construction waste water); and 

- From rainwater runoff that contains contaminated materials, dissolved loose 

matter and harmful bacteria. 

104. Domestic wastewater can cause the following negative effects: 

- Cause water source pollution; 

- Causes water-related diseases and affects the health of workers and people 

living near water sources; and 

- Causing blockage of rivers, streams, or canals in the subproject area, affecting 

agricultural production activities. 

4.3.4.1 Impacts of domestic wastewater 

105. Domestic waste water arising from the activities workers in the workers’ camps. 

Domestic wastewater mainly contains organic compounds (BOD, COD), nutrients 
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(Nitrogen, Phosphorus) and pathogenic microorganisms. The coefficients and loads of 

pollutants in domestic wastewater (untreated) according to WHO are as follows: 

 Table 4.10. Load of pollutants in domestic wastewater arising from transportation of 
raw materials, machinery and equipment 

No. Pollutant 
Pollution coefficient 

(g/person/day) 

Pollutant load 

(g/day) 

1 BOD5 45 – 54 675 – 810 

2 COD 72 – 102 1,080 – 1,530 

3 
Suspended solid 

(SS) 
70 – 145 

1,050 – 2,175 

4 
Animal and 

vegetable fats and 
oils 

10 – 30 
150 – 450 

5 NH4 2.4 – 4.8 36 – 72 

6 Total Nitrogen 6 – 12 90 – 180 

7 Total Phosphorus 0.8 – 4.0 12 – 60 

Source: Training materials on skills in assessing EIA reports and environmental protection 

commitments, Assoc. Prof. Nguyen Quynh Huong and Prof. Dr. Dang Kim Chi, 2008 

106. According to Vietnam technical standard TCXD 33-2006, domestic water supply 

for worker is 60 liters/person/day. Based on the number of workers (see Table 4.5), it 

is estimated that the amount of wastewater from workers of each worker camp as 

below: 

- Buon Yong reservoir worker camp (in Quang Tien commune): generated 1.0m3/day 

on average during 22 months of construction phase, and 3.25 m3/day in 2 months 

during peak construction time. This amount of wastewater can contaminate the water 

sources of Buon Yong reservoir and Ea Tul stream; 

- Doi 500 reservoir worker camp (in Xuan Phu commune): generated 0.75m3/day on 

average during 10 months of construction phase, and 2.25 m3/day in 2 months during 

peak construction time. This amount of wastewater can contaminate the water sources 

of Doi 500 reservoir; 

- Ea Drang reservoir worker camp (in Ea Drang town): generated 0.75m3/day on 

average during 10 months of construction phase, and 2.25 m3/day in 2 months during 

peak construction time. This amount of wastewater can contaminate the water sources 

of Ea Drang reservoir and Ea H’Leo river; 

- Ea Kuang reservoir worker camp (in Ea Yong commune): generated 1.25m3/day on 

average during 22 months of construction phase, and 3.25 m3/day in 3 months during 

peak construction time. This amount of wastewater can contaminate the water sources 

of Ea Kuang reservoir and Ea Kuang river and main canal of Ea Kuang irrigation 

system; 

- Krong Buk reservoir worker camp (in Krong Buk commune): generated 1.5m3/day on 

average during 22 months of construction phase, and 3. 5 m3/day in 2 months during 
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peak construction time. This amount of wastewater can contaminate the water sources 

of Krong Buk reservoir, Ea Kung stream, Ea Krong and Ea Kmut river. 

Table 4.11. Concentration of pollutants in domestic wastewater arising from 

transportation of raw materials, machinery and equipment 

No. Pollutant 

Concentration of 
pollutant 

(mg/l) 

QCVN14:2008/BTNMT 

(grade B) 

1 BOD5 900 – 1.080 50 

2 COD 1.440 – 2.040 - 

3 SS 1.400 – 2.900 100 

4 
Animal and 

vegetable fats and 
oils 

200 – 600 20 

5 NH4 48 – 96 10 

6 Total Nitrogen 120 – 240 - 

7 Total Phosphorus 16 – 80 - 

107. Comparing the concentration of pollutants in domestic wastewater with QCVN 

14:2008/BTNMT – national technical regulation on quality of domestic wastewater that 

is allowed to be discharged into the receiving source, the pollutants all exceed the 

prescribed standards. Therefore, it is necessary to take measures to treat it thoroughly 

before being discharged, otherwise it will cause environmental pollution. Although the 

amount of domestic wastewater generated from this activity exceeds the allowable 

threshold, the number of workers is concentrated evenly over time, temporarily, so the 

impacts of wastewater pollution are discontinuous, temporary and reversible. 

Therefore, the impact of domestic wastewater is low. 

4.3.4.2 Impacts of construction wastewater  

108. Construction wastewater includes:  

 - During excavation and backfilling and installation of pipelines and road surface 

construction may cause landslides into the canal near the construction site;; 

 - From the process of mixing concrete, wetting materials; 

 - Wastewater from maintenance and cleaning activities of machinery. 

109. Water for washing construction machinery, equipment and tools; water from 

sizing and mortar mixing operations. The amount of water to clean the concrete mixer 

is about 30-40 liters/time, it is estimated that on average, there are about 8-10 shifts of 

concrete mixing per day, the amount of waste water generated in a day from this 

activity is about 240 - 400 liters, equivalent to 7,200 - 10,400 liters/month. The amount 

of wastewater generated from these activities lasted about 2 months, coinciding with 

the construction time of headworks.  

110. For wastewater from washing machinery, equipment and other tools, the 

estimated amount generated is about 350 - 500 liters/day, equivalent to 9,100 - 13,000 

liters/month. The total amount of construction wastewater from the above activities is 
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about 16,300–25,000 liters/month, equivalent to 550-850 l/day. The amount of 

wastewater generated from these activities lasted along with construction phase, but 

unevenly and temporary. 

111. Construction wastewater mainly contains cement, sand, additives, oiletc. that 

leading to the risk of water pollution near the construction site (such as pH change, 

increased turbidity, grease, etc.). Water sources at risk of contamination include: 

- Buon Yong reservoir: at Quang Tien commune; 

- Doi 500 reservoir: at Xuan Phu commune; 

- Ea Drang reservoir at Ea Drang town; 

- Ea Kuang reservoir and main canal of Ea Kuang irrigation system at Ea Yong 

commune; 

- Krong Buk reservoir at Krong Buk commune.  

112.  Therefore, if there are no appropriate control and treatment measures, it will 

cause negative impacts on the environment. The impact level is assessed to be 

medium. 

4.3.4.3 Impacts of rainwater runoff:  

113. Rainwater is conventionally defined as clean water, which can be discharged 

directly into the environment. However, in the rainy season, rainwater flowing through 

the construction site will carry discrete materials, debris and other materials on the 

surface of the ground, polluting groundwater and surface water. According to updated 

Feasibility study and basic design of the sub project, the construction period of the 

project's work items is 12 to 24 months and construction is restricted during the flood 

season (from May to October), detailed as below: 

- Dry season (from November to April of next year): discharge water to provide 

irrigation water for dry season and to decrease reservoirs’ water level for construction. 

The headworks (as pumping station, suction pipe) will be built and speed up the 

construction of water supply pipes during this time.  

- Flood season (from May to Octorber): only implement construction of water supply 

pipes and internal field roads 

114. . The relatively large amount of rainwater runoff during this period may cause 

negative impacts such as stagnation, waterlogging, muddy, etc., thereby affecting the 

quality of the surrounding environment in the area as well as the construction progress 

of the project. In the rainy season, prolonged heavy rain may affect the downstream 

area of the canal such as sudden floods, landslides, dust and garbage washed down 

the downstream area, thereby affecting the lives of the people as well as the 

surrounding environment in downstream. Water sources that may be affected include: 

- Buon Yong reservoir, Ea Tul stream: at Quang Tien commune; 

- Doi 500 reservoir: at Xuan Phu commune; 

- Ea Drang reservoir, Ea H’Leo river at Ea Drang town; 
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- Ea Kuang reservoir, Ea Kuang river and main canal of Ea Kuang irrigation system at 

Ea Yong commune; 

- Krong Buk reservoir, Ea Kung stream, Ea Krong and Ea Kmut river at Krong Buk 

commune. 

115.  In order to limit polluted stormwater runoff, construction units need to 

thoroughly collect spilled materials and waste oil of machinery during the construction 

process, then rainwater will not wash away the pollutants into the surrounding water.  

Regarding the construction of pipes in the flood season, due to sequential construction, 

the amount of soil excavated per day is not large and be collected to dumping site. 

Therefore this impact is negligible. 

4.3.5 Impact of hazardous waste:  

116. Hazardous waste may arise from the transportation of materials, machinery and 

equipment, mainly from the process of maintaining and repairing machinery with 

components consisting of waste lubricant oil, waste oil cleaning rag. The transportation 

of materials, machinery and equipment does not take place continuously but 

intermittently throughout the construction process, so the oil change cycle is estimated 

to be about every 6 months. This hazardous waste may cause very harmful impacts 

on the environment and public health and must be handled appropriately to ensure its 

safe disposal. 

117. However, the contractor will not perform the machinery repair, oil change on the 

construction site but at the local auto garage. Therefore this impact is negligible 

4.3.6 Occupational health and safety Impact 

118. Workers may face many health and safety risks during construction. Accidents 

can happen at construction sites, mines, or near construction machinery and vehicles, 

if safety measures such as warning signs and fences are not installed. When operating 

construction equipment, they may have an accident such as falling out of the machine 

or injuring other workers or passersby, especially when they lack awareness of working 

safety or fail to comply with safety rules. During culvert excavation, deep pits threaten 

workers who may fall into the pit and get injured. On the construction site, workers may 

be affected by noise, dust, chemicals, vibrations that can cause diseases or symptoms 

related to the respiratory system, eyes, ears, heart, etc. Upgrading irrigation canal 

system of 05 reservoirs with a large number of workers, machinery and equipment will 

cause significant impacts on the health of the community around the project area. The 

impacts on public health are mainly from dust, emissions, noise from machinery, 

equipment and means of transporting materials on traffic routes. However, the 

population concentrated in the project area is very sparse, moreover, the operation of 

machinery, equipment and means of transport takes place intermittently, not working 

at night time, so these impacts are assessed as insignificant, ending with completion 

of project's items construction. 

4.3.7 Impacts on traffic 

119. Degradation of road infrastructure due to materials transportation 

- Roads in the sub-project area includes rural roads, management and operation roads 

of dams have been built completely with concrete and connected with many other 

residential roads. Therefore, the transportation of construction materials and 
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machinery not only increases traffic volume but also degrades roads quality, thereby 

affecting traffic activities in the area. 

- However, the quality and load threshold of the concrete road in the area is quite good. 

Besides, the load of the material transport vehicle is 7 tons lower than the design 

standard of the road. Therefore, the quality of the road still meets the needs of 

transporting materials and waste during construction. This impact is assessed as low. 

120. Impact on traffic safety:  are due to: 

- Pipeline construction activities at intersections with internal field roads; and 

- Construction of new in-field and operation management roads at intersections with 

existing local roads. 

121. The location and number of intersection points are as follows: 

Table 4.12. Number anh location of intersection point 

No. Construction sites 
Number of 
intersection 

Location 
Impact 

duration 
Note 

A Intersection between pipeline and existing internal field roads 

1 Buon Yong 5 
Quang Tien 
commune 

1 week 
 

2 Doi 500 6 
Quang Tien 
commune 

1 week 
 

3 Ea Drang 1 
Quang Tien 
commune 

1 week Dien Bien 
Phu street 

4 Ea Kuang 10 
Quang Tien 
commune 

1 week 
 

5 Krong Buk 14 
Quang Tien 
commune 

1 week 
 

B Intersection between new roads and existing internal field roads 

1 Buon Yong 11 
Quang Tien 
commune 

1 week 
 

2 Doi 500 3 
Quang Tien 
commune 

1 week 
 

3 Ea Drang 2 
Quang Tien 
commune 

1 week 
 

4 Ea Kuang 0 
Quang Tien 
commune 

1 week Upgrading 
operation 
road of Ea 

Kuang main 
canal 

without 
puplic traffic 

5 Krong Buk 15 
Quang Tien 
commune 

1 week 
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122. The pipeline of the subproject will cross some inter-field roads with very low 

traffic density, not through provincial and national highways. However, 6 to 15 trips/day 

of transportation vehicles, at peak hours, may lead to a potential risk of traffic 

accidents. 

123. Due to the average volume of materials and excavated/backfilled soil that need 

to be transported to/from the intersections between pipelines and roads is not large 

with around 1 week of construction duration. Therefore, this impact is assessed as low.  

124. Investors and contractors should develop the reasonable transportation plans, 

avoid peak hours, and raise awareness for drivers to ensure safety.  

4.3.8 Impact due to concentration of workers 

125. During the implementation phase of the subproject, there is a concentrated 

number of workers, so there may be conflicts between workers and residents or 

between workers.  

- The large concentration of workers on the construction site and their followers will 

cause population fluctuations in the project area, temporarily increasing the population 

density and the number of local residents. So there will be changes in living activities, 

increasing the risk of infection to the community, putting pressure on local medical 

facilities about medical examination and treatment equipment, medicines, medical 

staff, medical examination and treatment; giving rise to social evils (drugs, prostitution, 

illegal consumption and trade of animals,...); conflicts arise between construction 

workers and local people; illegal land transfer, etc., causing difficulties for the work of 

ensuring regional security, population management, and social management of local 

authorities.  

- Potential conflicts between workers and local people: Workers concentrated on the 

construction site (mostly men) are at risk of conflicts between groups of workers, 

generating social evils. .. causing difficulties in the management and control of social 

order and security in the area. Conflicts can also arise between workers from other 

regions and the local community that may arise due to issues of competition for job 

opportunities, cultural disagreements, and other issues. 

Table 4.13. The number of workers by construction sites 
No
. 

Item 
Unit 

Buon 
Yong Doi 500 

Ea 
Drang 

Ea 
Kuang 

Krong 
Buk 

1 

The maximum number 
of worker 

Perso
n 

65 45 45 65 70 

Duration Month 2 2 2 3 3 

2 

Average number of 
worker 

Perso
n 

20 15 15 25 30 

Duration Month 24 12 12 24 24 

3 Location  

Quang 
Tien 

commun
e 

Xuan 
Phu 

commun
e 

Ea Drang 
town 

Ea Yong 
commun

e 

Krong 
Buk 

commne 

126. However, these impacts only occur temporarily during the implementation 

period, these impacts will no longer be present during operation phase of the 

subproject. This impact is considered as very low level. 
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4.3.9 Impacts on local irrigation system and agricultural activities 

127. The causes of impacts on irrigation systems and agricultural activities are: 

- Upgrading existing canal causes affecting the supply of water for irrigation of 

agricultural land. Based on the updated initial design of the sub-project, only Ea Kuang 

reservoir has the upgrading main canal. The remaining construction sites are 

constructed on the area without irrigation canal system. Therefore, only 1,36ha of 

coffee and pepper in Ea Yong commune is affected with 3 months of duration. This 

impact is assessed as medium level if the contractors have reasonable construction 

timeline to minimize the water supply interruption. 

- Wastes from the construction process of construction works such as wastewater, 

solid waste may be discharged into the water source of agricultural production areas. 

If measures to collect waste are not applied, they may cause environmental pollution, 

thereby affecting water quality as well as affecting crop productivity in the project 

construction area. This impact is occurred in flood season with 3 months of duration. 

However, the crops in the subproject area are all dry crops with very small amount of 

water required for irrigation in the flood season. Therefore, the level of impact is 

insignificant. 

- Pipelines cut through people's arable land leading to the interruption of farming 

practice. The affected area by reservoirs as below: 

 – Doi 500 reservoir: 4,53ha in Xuan Phu commune; 

– Krong Buk reservoir: 15,4ha in Krong Buk commune; 

– Ea Drang reservoir: 3,14ha in Ea Drang town and 2,21ha in Dlie Yang commune; 

– Buon Yong reservoir: 10,34ha in Quang Tien commune; 

– Ea Kuang reservoir: 1,36ha in Ea Yongcommune.  

However, due to the sequential pipeline construction, the impacts only occur in a small 

area with a time span of about 2 weeks. Therefore, the level of impact is insignificant. 

4.3.10 Impact on physical cultural resources 

128. Physical cultural resources include all types of tangible heritage such as objects, 

places, buildings, groups of works and natural features, landscapes of archaeological 

significance, paleontological, historical,  architectural, religious, aesthetic or other 

cultural significance. Although no sites of heritage significance will be required to be 

relocated or demolished as part of construction and no land of any heritage sites will 

be acquired, it is possible to discover this resource during excavation. Impacts on 

archaeological sites can result from the removal of unsuitable materials and they can 

be lost and cannot be replaced. 

4.3.11 Impact of the COVID-19 pandemic 

129. Construction activities that require close and direct association between 

workers but not in large groups and work that can be done by splitting into small groups 

(3-5 workers) and be isolated from others. However, the subproject construction 

activities are carried out outdoors in sparsely populated areas, far from residential 

areas. Therefore, the risk of exposure to the local population is low. However, the risk 

of disease transmission from people on site, workers and people transporting materials 

from other areas may be higher, and an infected worker can then pass it on to other 
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workers living in the same worker's camp. If this happens, it will affect the health of 

workers as well as the construction must be postponed until the situation is under 

control. In addition, when there are some cases of patients who are positive for COVID-

19 in the province, the provincial government may apply a social distancing policy that 

slow down the construction progress. Thus, the impacts of the epidemic on the 

subproject are: Risk of social disturbance due to job cuts; The risk of affecting project 

progress due to social distancing (especially activities related to training and group 

consultation); Risk of affecting the health and life of people in the project area. 

4.3.12 Impacts caused by risks and incidents of the project 

130. Incidents and risks in the preparation and construction stages include: 

• Accidents at work: Work accidents can happen at any time during the construction 

of a work. Level of impact may cause injury or loss of life. Accidents in the 

construction phase of the project may occur in the following cases: Workers do not 

strictly follow the regulations on operating machinery, equipment, and means of 

transport; Being bitten by insects such as snakes, scorpions... while working; Using 

unsafe electrical equipment; Slippery due to rain, etc. 

• Traffic accidents: The project implementation will increase the number of vehicles 

on the roads. This increases the risk of traffic accidents. The PMU will take 

measures and regulations to ensure traffic safety in the area 

• Fire and explosion incidents: Fire and explosion incidents can occur in the case of 

transportation and storage of fuel, or due to the temporary lack of safety of the power 

supply system, causing impacts on people and property during construction 

process. Specific causes can be identified as follows: 

- The temporary power supply system for construction machinery and equipment 

may cause shock, short-circuit, fire, explosion, etc., causing economic impacts or 

occupational accidents for workers; 

- Temporary fuel storage facilities for construction, machinery and technical 

equipment (petrol, DO oil...) are sources of fire and explosion. When an incident 

occurs that may cause human, economic and environmental impacts; at the same 

time causing forest fires in the vicinity (if any); 

- A fire due to cooking; 

- Workers working in the project carelessly throw cigarette butts into the 

flammable area. 

- Impacts caused by fire and explosion incidents; 

- Damage to property and workers' lives; 

- Impact on construction progress; 

- Pollution of soil and air. 

4.4 Impacts during the operation phase 

4.4.1 Impact of waste generation sources 

131. At the operation phase, due to the increasing of irrigation area, the amount of 

pesticide packaging may increase. However, the impact on the environment during this 
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period is negligible. The packaging of plant protection chemicals after use is classified 

as hazardous waste because the pesticide residues left on the packages are potential 

risks of serious pollution to the environment and affect the health of the community. 

4.4.2 Impact of sources not relating to waste 

132. Impacts not related to waste at this stage include: 

• Impacts on regional socio-economic situation: After being put into operation, the 

project will ensure the supply of irrigation water for 1960 hectares of cultivated 

land, thereby contributing to the stabilization and development of the regional 

social economy. 

• Impact on regional traffic: Traffic in the area will be more convenient after the 

road along the left bank of the Main canal is upgraded and repaired, serving 

people's travel and facilitating management and operation activity. 

4.4.3 Impacts caused by risks and incidents of the project during the operation and 

management phases 

133. Problems that may occur during the operation and management of the pipeline 

include: 

• Damage to pipelines, valves and structures; 

• Water leakage incidents due to structural damage; 

• Flooding in the downstream area due to errors in the operation process. 

4.4.4 Water use conflicts 

134. There is no conflict of water use between the upstream and downstream of the 

reservoir because the sub-project is implemented in the water shortage areas which 

are the result of lack of irrigation system. The result of the sub-project will improve the 

water use efficiency of the irrigation systems. The current crops of the systems are 

pepper and coffee, which are medium water consumption crops with high economic 

efficiency. Furthermore, water-saving irrigation techniques can be applied after the 

subproject is completed, making conflicts in water sources more unlikely. According to 

the calculation of water balance in the the updated FS report, the water source is 

considered to be guaranteed for all irrigation schemes located in downstream area 

(detailed in Table 4.5) 

Table 4.14. The number of workers by construction sites 
No
. 

Calculation scenarios 
Buon 
Yong Doi 500 

Ea 
Drang 

Ea 
Kuang 

Krong 
Buk 

 
Increased irrigation area 

(ha) 451 183 150 836 1,000 

1 

Current scenario Caculated with historical climate data (from 1980 to 2015) 

Frequency of ensuring 
water supply 

100% 100% 100% 100% 100% 

2 

Future scenarios 
Caculated with forecast climate data (based on climate 

change scenarios) 

Frequency of ensuring 
water supply 

100% 100% 100% 100% 100% 
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5. COMMUNITY CONSULTATION AND INFORMATION DISCLOSURE 

5.1 Community consultation 

135. Stakeholder consultation procedures are implemented in response to 

meaningful consultation requirements set prescribed by ADB SPS (LEP2014). The 

strategy embodies the principles of meaningful commitment, transparency, 

participation and inclusion to make sure that affected and marginalized groups such 

as women and the poor are given equal opportunities in design, construction and 

operation of the subproject. 

136. Public consultation is part of the uEMP preparation process to clarify issues to 

be addressed in the detailed design of the subproject. The content of the public 

consultation includes information for the participants on: Objectives of the subproject, 

location and design of the subproject; impacts of the project on the environment and 

local people living in the area, including both positive and negative impacts; Project 

procedures for complaints, supervision and monitoring. At the same time, consulting 

the participants on: Proposing changes in the design of pipelines and construction 

lines; Potential impacts of the project; mitigation measures taken by the contractor. 

137. Public consultation to collect opinions of people was carried out from January 

10th to January 13th, 2021 at the office of the CPCs in the subproject area with 

participants including representatives of local authorities, affected people, beneficiaries 

by the project. The implementation method of public consultation is a face-to-face 

meeting and interview. Summary of public consultation is presented below (For details, 

see the Minutes Meeting of community consultation attached in the Annex 1 to Annex 

5).
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Table 5.1. Summary of community consultation information 

No. Location Date Participants Consultation content/Opinion 

1 

Ea Yong 
commune 

(for Ea Kuang 
reservoir) 

10th Jan 
2022 

- Representative of the commune government: Vice 
President; 

- Representative of the PPMU: 01 officer 

- 02 Consultants  

- Local people: 8 individuals representative for 
affected household, in which there are 4 women 

- Agree with the construction implementation of the 
subproject; 

- Implement measures to minimize environmental 
impacts to avoid affecting people's health; 

- Pay attention to security issues, social order and 
COVID-19 epidemic due to worker concentration; 

- Dispose of waste at the location agreed upon with 
the commune authorities. 

2 

Dlie Yang 
commune 

(for Ea Drang 
reservoir) 

11th Jan 
2022 

- Representative of the commune government: 
Commune Secretary; 

- Representative of the PPMU: 01 officer 

- 02 Consultants  

- Local people: 12 individuals representative for 
affected household, in which there are 5 women 

- Agree with the construction implementation of the 
subproject; 

- Ensure compensation and site clearance issues in 
accordance with national/provincial regulations; 

- Implement measures to minimize environmental 
impacts such as: reduce dust, noise, and oil/fuel 
leakage; 

- There should be a coordinate mechanism between 
commune authorities and constructor in monitoring 
compliance with environmental mitigation measures. 

3 

Ea Drang 
town 

(for Ea Drang 
reservoir) 

11th Jan 
2022 

- Representative of the commune government: Vice 
President, Cadastral officer; 

- Representative of the PPMU: 01 officer 

- 02 Consultants  

- Local people: 9 individuals representative for 
affected household, in which there are 6 women 

- Agree with the construction implementation of the 
subproject; 

- Publicize the construction plan widely to the local 
people; 

- Implement measures to minimize environmental 
impacts such as: reduce dust, noise, and oil/fuel 
leakage. 

4 
Krong Buk 
commune 

12th Jan 
2022 

- Representative of the commune government: Vice 
President; 

- Representative of the PPMU: 01 officer 

- Agree with the construction implementation of the 
subproject; 
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(for Krong 
Buk reservoir) 

- 02 Consultants  

- Local people: 8 individuals representative for 
affected household, in which there are 5 women 

- Implement measures to minimize environmental 
impacts such as: reduce dust, noise, and oil/fuel 
leakage; 

- Ensuring traffic safety during construction 
implementation; 

- Pay attention to security issues, social order and 
COVID-19 epidemic due to worker concentration; 

- Dispose of waste at the location agreed upon with 
the commune authorities. 

5 

Ea Phe 
commune 

(for Krong 
Buk reservoir) 

12th Jan 
2022 

- Representative of the commune government: Vice 
President; 

- Representative of the PPMU: 01 officer 

- 02 Consultants  

- Local people: 5 individuals representative for 
affected household, in which there are 1 woman 

- Agree with the construction implementation of the 
subproject; 

- Implement measures to minimize environmental 
impacts such as: reduce dust, noise, and oil/fuel 
leakage; 

- Waste/solid-waste must be collected and gathered 
in the right place for treatment; 

- Ensuring traffic safety during construction 
implementation; 

- Pay attention to security issues, social order and 
COVID-19 epidemic due to worker concentration; 

- Dispose of waste at the location agreed upon with 
the commune authorities. 

6 

Quang Tien 
commune 

(for Buôn 
Yông 

reservoir) 

13th Jan 
2022 

- Representative of the commune government: 
President; 

- Representative of the PPMU: 01 officer 

- 02 Consultants  

- Local people: 8 individuals’ representative for 
affected household, in which there are 3 women 

- Agree with the construction implementation of the 
subproject; 

- Implement measures to minimize environmental 
impacts such as: reduce dust, noise, and oil/fuel 
leakage; 

- Ensuring traffic safety during construction 
implementation. 

7 
Xuan Phu 
commune 

13th Jan 
2022 

- Representative of the commune government: Vice 
President; 

- Agree with the construction implementation of the 
subproject; 
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(for Đoi 500 
reservoir) 

- Representative of the PPMU: 01 officer 

- 02 Consultants  

- Local people: 8 individuals representative for 
affected household, in which there are 5 women 

- Implement measures to minimize environmental 
impacts such as: reduce dust, noise, and oil/fuel 
leakage; 

- Publicize the construction plan widely to the local 
people; 

- Pay attention to security issues, social order and 
COVID-19 epidemic due to worker concentration. 
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5.2 Information disclosure 

138. As part of the stakeholder communication strategy, regular communication 

meetings with stakeholders are strongly encouraged throughout the subproject 

implementation. PISC is responsible for translating the summary of the uEMP report 

and the environmental monitoring report during construction into Vietnamese and 

supporting the PMU to publish these translated reports on the information boards of 

the affected communes/wards. The summary of the uEMP including the main impacts, 

mitigation measures and grievance redress mechanism of the project will be translated 

and sent to the local authorities of the affected communes/wards, who will help inform 

the local people about this information through the loudspeakers of the 

commune/ward. Final English uEMP including EMP will be posted on ADB website. 

139. During the detailed design process, draft technical drawings and solutions will 

be presented to the people and local authorities through community meetings. The 

main contents of the approved design documents will be disseminated and archived at 

the people's committee of the ward/commune. 

140. During the construction phase, the implementation of mitigation measures by 

the contractors will be closely monitored by the PMU with the support of PISC. 

Compliance with mitigation measures will be assessed, reported and communicated 

to the local community by SEMRs posted on the CPC bulletin board every six months. 

The local authorities of the affected communes/wards will help inform the local people 

of this information through the commune/ward loudspeakers. 

6. GRIEVANCES REDRESS MECHANISM 
141. Grievances redress mechanism (GRM) was established and implemented in 

accordance with SPS requirements of ADB to prevent and address community 

concerns and support the project to maximize environmental and social benefits. GRM 

has been disclosed to the affected people through meetings, public consultation with 

representatives of the PMU, PISC, contractors, and local authorities & affected people; 

it is also publicized in the camps of the subproject area. 

142. The complaint settlement working group consists of representatives of relevant 

agencies of Dak Lak province (department of natural resources and environment, 

construction, finance, justice, labor and social affairs, center for land fund 

development), and representatives of the affected people. The complaint handling task 

force will manage the complaint handling process of the project and assist the affected 

people to get their complaints resolved satisfactorily. 

143. At the beginning of construction, a sign was posted at each construction site 

providing residents with updated information about the project and a summary of the 

GRM process including details of contact points receiving GRM. The people to contact 

at the GRM receiving points are different, such as PMUs, community leaders, 

contractors and operators of project facilities, were identified prior to construction. 

Contact details of focal points (e.g. phone number, address, e-mail address, etc.) are 

publicly disseminated on information boards at the construction site and on the website 

of the local government. 

144. The PMU has been establishing a monitoring system and GRM documentation. 

The system includes: (i) follow-up forms and procedures to collect information from 

project staff and complainant(s); (ii) dedicated staff who regularly update the database; 
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(iii) systems have the capacity to analyze information to recognize complaint patterns, 

identify any systemic causes of complaints, promote transparency, disclose how 

complaints are handled, and periodically evaluate the overall operation of the 

mechanism; (iv) procedures for informing stakeholders of the status of a case; and (v) 

procedures for retrieving data for reporting purposes, including periodic reports to ADB. 

145. In addition, the procedures applied under the Civil Law and Land Law 2003 

(Article 138) and Decree 197/2004/ND-CP (Articles 63 and 64) are still an independent 

and separate way to settle complaints from the Project GRM. 

146. The GRM has been consulted and discussed with the affected households and 

the affected households have agreed to this mechanism - this is documented in the 

minutes of the community consultation meetings . 

147. The process and timeframe for the GRM are described as follows (see Figure 

6.1). The two phases are represented by different colors in the diagram: 

• Stage 1: If concerns arise during construction, PAPs will directly submit written 

or oral complaints to the contractor (environmental health and safety coordinator 

of the contractor or any construction staff). Whenever possible, the contractor will 

address the issue directly with the affected person. Contractor will give a clear 

reply within one week. If successful, the contractor will notify the PMU. 

• Stage 2: If a suitable solution is not found, the contractor must forward the 

complaint to the PMU within 5 working days. The complainant may also decide 

to submit a written or oral complaint to the PMU, directly or through one of the 

community leaders at the GRM receiving point, the people's committees of the 

project districts, the environmental management departments of districts in the 

subproject area. For oral complaints, appropriate records must be made at the 

time of complaint. The PMU will evaluate the validity of the complaint, determine 

the solution and give a clear response to the complainant within 5 working days. 

The PMU will also notify the ADB project team and submit all relevant documents. 

Meanwhile, the PMU will promptly transfer concerns/complaints and propose 

solutions to the contractors or the unit operating the works. Contractors during 

construction and operators during operation will implement the agreed solution 

and report the results to the PMU within 7 working days. 
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Figure 6.1. GRM arrangement of the sub-project 
148. The PMU will receive complaints/grievances free of charge. All costs incurred 

will be covered in the subproject's contingency budget. Complaint procedures will 

remain in effect throughout the subproject construction period until project completion. 

The above mechanism is only for Construction Works. If the complaint is not resolved 

through this specific mechanism, the complainant will have to refer to the overall GRM 

(in line with the resettlement plan). 

7. MEASURES TO MINIMIZE ENVIRONMENT IMPACTS 
149. A prepared EMP with the aim of integrating the results of the uEMP into a formal 

management plan to be implemented in parallel with the subproject to prevent or 

minimize environmental impacts potential and problems identified by uEMP. 

150. The EMP includes a mitigation plan and a monitoring plan. The EMP also 

stipulates institutional responsibility for the implementation of the EMP which is a 

management tool that provides a set of directives and guidelines to be followed by the 

PMU to prevent or mitigate unnecessary environmental impacts of the subprojects. 

151. The environmental impact mitigation plan has been developed based on the 

identified impacts and mitigation measures. In addition, the plan identifies reports, 
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responsibilities of subproject stakeholders as well as estimated costs for implementing 

mitigation measures. 

152. Mitigation measures identified in the EMP will be reviewed and reflected to the 

CEMP to meet the detailed designs of the subprojects. The EMP will be incorporated 

into the bidding documents, construction contracts and operational management plans 

to be implemented by contractors under the supervision of PMU and PISC. The 

effectiveness of these measures will be assessed based on the results of 

environmental impact monitoring conducted by the PMU and PISC 
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Table 7.1. Detailed mitigation measures for potential impacts 
Potential 

environmental 
impacts/problem

s 

Proposed Mitigation Measures Location Time 
Activity 
report 

Cost 
(USD) 

Responsibility 

Supervisio
n 

Implementation 

Pre-construction phase 

1. Impact on land 
acquisition and 
resettlement 

- The entire area of permanent 
land acquisition is 6,425ha; mainly 
land under commune authorities 
management; 

- The entire area of temporary 
acquisition land is 15,55ha; mainly 
agricultural land 

- Compensation funds are 
included in the total investment of 
the subproject; resettlement not 
included in project 

Accquired land areas in 
communes of Ea Yong, 
Krong Buk, TT Ea 
Drang, Ea Phê, Quảng 
Tiến, và Xuân Phú 

During the 
subproject 
implementation 
period, as 
below: 

+ Krong Buk 
reservoir: 24 
months; 

+ Doi 500 
reservoir: 12 
months; 

+ Ea Drang 
reservoir: 12 
months; 

+ Ea Kuang 
reservoir: 24 
months 

+ Buon Yong 
reservoir: 24 
months 

During the 
subproject 
implementa
tion period 

Included in 
cost for site 
clearance 
compensatio
n 

DONRE and 
local 
authorities 

PMU 

2. Impacts due to 
UXO 

- The plan for clearance of 
bombs, mines and explosives has  
appraised by the Ministry of 
National Defense in Notice No. 
900 / TB-BTL dated November 26, 
2021 and by the People's 
Committee of Dak Lak province in 
Decision No. 3489/QĐ-UBND 
dated December 13, 2021. in the 
fourth quarter of 2022, the Investor 
will carry out the work of clearing 

- Construction sites 
of: 07 pumping 
stations; Construction 
combining with 
management road; 
Pipeline route and 
system management 
house; 
 

Before 
subproject 
implementation
. 

This activity is 
expected to be 
done in 15 
days of 
duration 

Before 
subproject 
implementa
tion 

Mine and 
explosives 
clearance 
cost 

Dak Lak 

DARD/DON
RE/PMU 

Agency with 
sufficient 
functions and 
capacity 
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Potential 
environmental 

impacts/problem
s 

Proposed Mitigation Measures Location Time 
Activity 
report 

Cost 
(USD) 

Responsibility 

Supervisio
n 

Implementation 

bombs, mines and explosives 

- Ensure a safe distance and 
warn people during the 
implementation process complying 
with QCVN 01:2012/BQP-National 
Technical Regulations on 
Demolition of Bombs and 
Explosives and QCVN 
02:2008/BCT- National technical 
regulation on safety in 
transportation, storage, use and 
destruction of industrial 
explosives. 

3. Impacts from 
site clearance 
activities 

- -A part of solid waste such as 
large tree trunks will be used as 
fuel for local people. 

- The rest, including grasslands, 
leaves and small branches, will be 
gathered and collected and 
brought to the local centralized 
landfill for treatment by functional 
units. 

- Plants after clearing are 
arranged close to the road to 
facilitate loading and unloading 
and shorten the travel time and 
distance of means of transport in 
the construction area. 

- Vehicles transporting materials 
are not allowed to carry more than 
the permissible weight of the 
vehicle, not more than 90% of the 

Sub-project area and 
transport roads: 

- Doi 500 reservoir: 
DT31 road from Ea Kar 
town to construction 
site and road of Village 
7, Xuân Phú commune, 
Ea Kar district; 
- Ea Drang reservoir: 
DT687b road from Ea 
Drang town to 
construction site; 
- Krong Buk reservoir: 
Along with Ql26 from 
Phước An town to the 
Central of Ea Phe 
commune and to 
construction site; 
- Buôn Yong reservoir: 
DT8 road from Quảng 

During the 
subproject 
preparation 
period. 

During the 
subproject 
preparation 
period 

180 PMU/Constr
uction 
Supervision 

Contractors 
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Potential 
environmental 

impacts/problem
s 

Proposed Mitigation Measures Location Time 
Activity 
report 

Cost 
(USD) 

Responsibility 

Supervisio
n 

Implementation 

volume of the truck to avoid 
spillage on the transport road. 

- Limit the circulation of means of 
transport of cleared plants at rush 
hours; It is mandatory for these 
vehicles to strictly comply with 
traffic safety regulations. Placing 
warning signs and instructions at 
mining and disposal sites 

Phu town to 
construction site; 
- Ea Kuang reservoir: 
QL26 road to Phước 
An town to construction 
site 

Construction phase 

4. Impact due to 
air pollution 

- Regarding to construction of 
pipeline and roads: Constractors 
need to have the reasonable 
construction plan as  sequential 
construction (1 week for 300m of 
pipeline and roads);  

- Due to reused of excavation 
soil, the volume of waste soil is not 
large. Non-reuseable soil is 
transported every 2 days to match 
the truck's weight and to limit the 
number of trips. The volume of 
waste soil along the pipeline is 
about 8m3 every 2 days. 

- Use fuel in accordance with the 
engine's design (DO oil <1% 
sulfur, non-lead gasoline); 

- Arrange the operating time of 
machinery and equipment 
reasonably  in accordance with the 
sequential construction plan to 
avoid the situation of many 

- Construction sites of: 
07 pumping stations; 
Construction 
combineing with 
management road; 
Pipeline route and 
system management 
house; 
- Sub-project area and 
materials 
transportation route as 
below: 
+ Doi 500 reservoir: 
Buon 8, Suối Cát 
village, Xuân Phú 
commune, Ea Kar 
district; 
+ Ea Drang reservoir: 
Buon 8, Ea Siêk 
village, Ea Drang town, 
Krong Buk district; 
+ Krong Buk 
reservoirk: Binh Minh 
village, Buon 4, Buon 

During the 
subproject 
implementation 
period, as 
below: 

+ Krong Buk 
reservoir: 24 
months; 

+ Doi 500 
reservoir: 12 
months; 

+ Ea Drang 
reservoir: 12 
months; 

+ Ea Kuang 
reservoir: 24 
months 

+ Buon Yong 
reservoir: 24 
months. 

However, due 
to  sequential 

During 
constructio
n period 

 
PMU/Constr
uction 
Supervision 

Contractors 
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Potential 
environmental 

impacts/problem
s 

Proposed Mitigation Measures Location Time 
Activity 
report 

Cost 
(USD) 

Responsibility 

Supervisio
n 

Implementation 

machines operating at the same 
time; 

- Machines and equipment must 
be turned off when they are not 
used; 

- Regular maintenance of 
construction machines and 
transportation vehicles: Check the 
condition of the vehicle/machine 
every week, take the  
vehicle/machine  for maintenance 
(oil change...) monthly or repair (if 
there is damage after weekly 
checking) at the local garage; 

- Vehicles transporting 
construction materials are not 
allowed to carry more than the 
permissible weight of the vehicle, 
not greater than 90% of the volume 
of the truck's in order to avoid 
spillage on the road; 

- Cover the trunks of vehicles 
transporting materials when 
traveling on the road in order to 
minimize spillage as in  Clause 1, 
Article 72 of the Law on Road 
Traffic 2008 

- Construction materials must not 
be dumped indiscriminately and 
not encroach on the roadway 
which can cause danger to vehicle 
drivers; 

5, Buon Pan, 7b 
village, Ea Phê 
commune; Chợ village, 
Krong Buk commune; 
Đồng Tâm village, 
Krong Buk commune, 
Krong Păk district; 
+ Buôn Yong reservoir: 
Buôn Tan B village, 
Quảng Phú commune, 
Cư M'Gar district; 
+ Ea Kuang reservoir: 
Lạng Sơn village, 
Phước An village, Ea 
Yong commune, Krong 
Păk district. 
- Worker camps; 

construction, at 
each 300m of 
pipeline, this 
impact lasts 2 
weeks 
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Potential 
environmental 

impacts/problem
s 

Proposed Mitigation Measures Location Time 
Activity 
report 

Cost 
(USD) 

Responsibility 

Supervisio
n 

Implementation 

- In case that soil and other 
materials spill onto the roadway, it 
is necessary to immediately clean 
up within 24 hours; The 
constructor is responsible for 
collecting and bringing to the 
gathering place according to 
regulations. 

5. Impacts due to 
noise and 
vibration 

- The equipment used in the 
construction process must be 
registered, ensure noise, 
environmental emissions and 
labor safety (QCVN 24/2016/BYT 
– National technical regulation on 
noise – Permissible exposure level 
to noise in the workplace); 

- Regularly check and 
periodically maintain construction 
vehicles (changing lubricant, 
timely replacement of worn parts, 
etc.) to ensure equipment, 
machines are always in the best 
condition; 

- Arrange reasonable 
construction time. Operation after 
11pm of machineries and vehicles 
with large noise is prohibited.. 

- Contractors must submit 
documents proving that all 
equipment and machines have 
been tested and calibrated to meet 
the vibration requirements as 

- Construction sites of: 
07 pumping stations; 
Construction 
combining with 
management road; 
Pipeline route and 
system management 
house; 
- Sub-project area and 
materials 
transportation route as 
below: 
+ Doi 500 reservoir: 
Suối Cát village, Xuân 
Phú commune, Ea Kar 
district; 
+ Ea Drang reservoir: 
Ea Siêk village, Ea 
Drang town, Krong Buk 
district; 
+ Krong Bu reservoirk: 
7b village, Ea Phê 
commune; Chợ village, 
Krong Buk commune; 
Đồng Tâm village, 

During the 
subproject 
implementation 
period 

+ Krong Buk 
reservoir: 24 
months; 

+ Doi 500 
reservoir: 12 
months; 

+ Ea Drang 
reservoir: 12 
months; 

+ Ea Kuang 
reservoir: 24 
months 

+ Buon Yong 
reservoir: 24 
months 

However, due 

to  sequential 

construction, at 

each 300m of 

pipeline, this 

Every 6 
months 

 
PMU/Constr
uction 
Supervision 

Contractors 
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Potential 
environmental 

impacts/problem
s 

Proposed Mitigation Measures Location Time 
Activity 
report 

Cost 
(USD) 

Responsibility 

Supervisio
n 

Implementation 

specified in the Vietnamese 
National Regulation QCVN 27: 
2010 / BTNMT on vibration due to 
construction activities. Any 
damage to buildings and 
infrastructure around the 
construction site due to vibration 
during construction must be 
remedied at Contractors' expense. 
No activities that generate noise 
and vibration before 6 am and after 
9 pm daily near residential areas 

Krong Buk commune, 
Krong Păk district; 
+ Buôn Yong reservoir: 
Buôn Yong B village, 
Quảng Phú commune, 
Cư M'Gar district; 
+ Ea Kuang reservoir: 
Lạng Sơn village, 
Phước Thịnh village, 
Ea Yong commune, 
Krong Păk district. 
- Worker camps; 

impact lasts 2 

weeks 

6. Impact due to 
solid waste 

Domestic solid waste: 

- Around the area of the worker's 
camp, it is necessary to arrange 
garbage containers to facilitate 
daily collection; 

- Request construction workers 
to put garbage in the right place, 

- Domestic waste is required to 
be put in the trash cans. The PMU 
will contract with a unit with the 
function of periodically collecting 
this amount of waste and 
transporting it to the disposal 
points according to local 
regulations. 

Construction solid waste: 

- Collect spillage after each 
working day; 

- For solid waste such as rubble, 
soil, broken bricks: Utilize as 

- Construction sites of: 
07 pumping stations; 
Construction 
combineing with 
management road; 
Pipeline route and 
system management 
house; 
- Sub-project area and 
materials 
transportation route as 
below: 
+ Doi 500 reservoir: 
Suối Cát village, Xuân 
Phú commune, Ea Kar 
district; 
+ Ea Drang reservoir: 
Ea Siêk village, Ea 
Drang town, Krong Buk 
district; 
+ Krong Bu reservoirk: 
7b village, Ea Phê 
commune; Chợ village, 

During the 
subproject 
implementation 
period 

+ Krong Buk 
reservoir: 24 
months; 

+ Doi 500 
reservoir: 12 
months; 

+ Ea Drang 
reservoir: 12 
months; 

+ Ea Kuang 
reservoir: 24 
months 

+ Buon Yong 

reservoir: 24 

months 

Every 6 
months 

 
PMU/Constr
uction 
Supervision 

Contractors 
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Potential 
environmental 

impacts/problem
s 

Proposed Mitigation Measures Location Time 
Activity 
report 

Cost 
(USD) 

Responsibility 

Supervisio
n 

Implementation 

construction materials or material 
for paving the way; Construction 
site clearance. 

- For recyclable solids such as 
iron, steel, cartons...: sell scrap or 
reuse. 

- For non-recyclable and non-
reusable solid wastes: Gather 
them with domestic solid waste to 
be periodically collected by 
functional units. 

Hazardous waste: 

- In order to minimize the amount 
of hazardous waste, machinery, 
equipment and transport vehicles 
need changing oil or are damaged 
will be taken to garages in the 
commune, avoiding repair and 
maintenance at the construction 
site; 

- Collection and storage in 
accordance with regulations: 
Waste oil wipes will be collected 
and stored in soft waterproof 
packaging; Waste lubricants are 
collected in plastic containers with 
lids as in the project preparation 
phase. After that, these bags and 
hazardous waste containers will be 
stored in the temporary hazardous 
waste warehouse of the project; 

- Contract with a functional unit 
to periodically collect, transport 

Krong Buk commune; 
Đồng Tâm village, 
Krong Buk commune, 
Krong Păk district; 
+ Buôn Yong reservoir: 
Buôn Yong B village, 
Quảng Phú commune, 
Cư M'Gar district; 
+ Ea Kuang reservoir: 
Lạng Sơn village, 
Phước Thịnh village, 
Ea Yong commune, 
Krong Păk district. 
- Worker camps; 
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Potential 
environmental 

impacts/problem
s 

Proposed Mitigation Measures Location Time 
Activity 
report 

Cost 
(USD) 

Responsibility 

Supervisio
n 

Implementation 

and treat hazardous waste in 
accordance with the provisions of 
the Law - Circular No. 36/2015/TT-
BTNMT on hazardous waste 
management; 

- After the project completion, 
PMU will transfer these hazardous 
waste containers to the functional 
unit. 

7. Impact of liquid 
waste 

Domestic waste water: 

- Arrange 02 mobile toilets for 
each workers camp; 

- Regularly clean toilets; clean 
the septic tanks when they are full; 

- Remind workers working at the 
construction site not to go to the 
toilet indiscriminately; 

- Use the toilets of households 
around the area if possible. 

- Domestic wastewater of 
workers in the camps is minimized 
by digging ditches to conduct 
water, draining water out of the 
camp area, avoiding stagnant 
water causing pollution and 
penetrate into soil. 

Construction waste water: 

- Technical manipulation and 
operation of concrete mixers must 
be in accordance with procedures 
to minimize residual wastewater; 

- Main canal and 
pipeline route of the 
sub-project; 
- Worker camps; 
- Warehouses; 

- Storage area for 
materials, fuel, oil, 
chemicals, or other 
hazardous liquids;  

During the 
subproject 
implementation 
period 

+ Krong Buk 
reservoir: 24 
months; 

+ Doi 500 
reservoir: 12 
months; 

+ Ea Drang 
reservoir: 12 
months; 

+ Ea Kuang 
reservoir: 24 
months 

+ Buon Yong 
reservoir: 24 
months 

Every 6 
months 

 
PMU/Constr
uction 
Supervision 

Contractors 
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Potential 
environmental 

impacts/problem
s 

Proposed Mitigation Measures Location Time 
Activity 
report 

Cost 
(USD) 

Responsibility 

Supervisio
n 

Implementation 

- Lining the bottom of concrete 
and cement mortar mixing 
locations to limit mixing water 
infiltrating into the soil causing 
environmental pollution; 

- Collect lubricating oil and 
grease at parking lots, not to storm 
runoff or discharge freely to the 
construction site. 

- Dig ditches for water to avoid 
stagnation and muddy 

Storm runoff: 

- Dig ditches to drain storm runoff 
and regularly clear the channel in 
order to control stagnation, 
waterlogging, muddy...; 

- Cover fuel to avoid being 
washed away by rainwater during 
the construction; 

- Clean spilled materials after 
each working day 

8. Impact on 
occupation health 
and safety 

- Provide appropriate personnel 
protection equipment (PPE) such 
as safety boots, helmets, gloves, 
protective clothes, goggles, ear 
protection and ensure the 
equipment is effectively used. 

- Provide first aid facilities that 
are readily accessible by workers. 

- Take measures to ensure 
objects (e.g. equipment, tools, 

- Construction sites of: 
07 pumping stations; 
Construction 
combineing with 
management road; 
Pipeline route and 
system management 
house; 
- Sub-project area and 
materials 

During the 
subproject 
implementation 
period 

+ Krong Buk 
reservoir: 24 
months; 

+ Doi 500 
reservoir: 12 
months; 

Every 6 
months 

 
PMU/Constr
uction 
Supervision 

Contractors 
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Potential 
environmental 

impacts/problem
s 

Proposed Mitigation Measures Location Time 
Activity 
report 

Cost 
(USD) 

Responsibility 

Supervisio
n 

Implementation 

debris, etc.) not fall into workers. transportation route as 
below: 
+ Doi 500 reservoir: 
Suối Cát village, Xuân 
Phú commune, Ea Kar 
district; 
+ Ea Drang reservoir: 
Ea Siêk village, Ea 
Drang town, Krong Buk 
district; 
+ Krong Bu reservoirk: 
7b village, Ea Phê 
commune; Chợ village, 
Krong Buk commune; 
Đồng Tâm village, 
Krong Buk commune, 
Krong Păk district; 
+ Buôn Yong reservoir: 
Buôn Yong B village, 
Quảng Phú commune, 
Cư M'Gar district; 
+ Ea Kuang reservoir: 
Lạng Sơn village, 
Phước Thịnh village, 
Ea Yong commune, 
Krong Păk district. 
- Worker camps; 

+ Ea Drang 
reservoir: 12 
months; 

+ Ea Kuang 
reservoir: 24 
months 

+ Buon 

Yong 

reservoir: 24 

months 

9. Impact on 
transportation 

- The PMU will take temporary 
measures to minimize the above 
impacts such as arranging 
avoidance points on the route, 
signs to ensure traffic safety 
according to the provisions of the 
Signaling Regulations: 

- Along management 
roads and pipeline 
route; 
-  L Intersection points 
with existing  internal 
field roads, as below : 
+ Doi 500 reservoir: 9 
points in existing  

During the 
subproject 
implementation 
period 

 

At each  
intersection 

Every 6 
months 

 
PMU/Constr
uction 
Supervision 

Contractors 
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Potential 
environmental 

impacts/problem
s 

Proposed Mitigation Measures Location Time 
Activity 
report 

Cost 
(USD) 

Responsibility 

Supervisio
n 

Implementation 

- at intersections with existing 
roads:Install signboards, signal 
lights, coordinators: Put the night 
signal lights; arrange speed 
reduction signs and dispatchers at 
the two ends of the road under 
construction. 

- Mitigation measures for traffic 
safety at the intersection between 
the irrigation pipeline of Ea Drang 
reservoir and the provincial road 
DT 687 (at Ea Drang town). 

- Currently, all dictrict level roads 
have a surface width of 6-7m, so it 
still ensures 2 lanes, so 
construction can be organized on 
one side of the route. After 
completing the construction, the 
site must be return. When the road 
surface structure meets the 
requirements, ensuring traffic 
safety on one side, traffic is 
allowed and construction is 
transferred to the other sidee; 

- Arrange barriers, daytime 
signs, night warning lights, 
communication equipment. 
Arrange signal lights, remote 
signs, arrange specialized staff to 
participate in guiding and 
regulating traffic according to 
regulations; 

- Dak Lak PPMU has submitted 

internal field roads 
belong to Suối Cát 
village, Xuân Phú 
commune, Ea Kar 
district; 
+ Ea Drang reservoir: 1 
point in Dien Bien Phu 
street (DT687) Ea 
Drang town, Krong Buk 
district; 02 points in  
existing internal field 
roads belong to Ea 
Siêk village 
+ Krong Buk 
reservoirk: 29 points in  
existing internal field 
roads belong to 7b 
village, Ea Phê 
commune; Chợ village, 
Krong Buk commune; 
Đồng Tâm village, 
Krong Buk commune, 
Krong Păk district; 
+ Buôn Yong reservoir: 
29 points in  existing 
internal field roads 
belong to Buôn Tan B 
village, Quảng Phú 
commune, Cư M'Gar 
district; 
+ Ea Kuang reservoir: 
10 points in  existing 
internal field roads 
belong to  Lạng Sơn 
village, Phước Thịnh 

points with 

existing  

internal field 

roads, the 

ipmacts 

duration is 1 

week 
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Potential 
environmental 

impacts/problem
s 

Proposed Mitigation Measures Location Time 
Activity 
report 

Cost 
(USD) 

Responsibility 

Supervisio
n 

Implementation 

an application for the construction 
of essential works within the scope 
of protection of road traffic 
infrastructure and has been 
approved by the Department of 
Transport of Dak Lak province 
according to regulations. 

village, Ea Yong 
commune, Krong Păk 
district. 

10. Impact due to 
concentration of 
workers 

- Prioritize the employment of 
labor near the project area to 
reduce the number of workers in 
the camps in order to reduce waste 
generation and limit negative 
social impacts in the project area; 

- There are rules for living at the 
workers' camps, registration of 
stay with the local government if 
the workers are not local, 
minimizing conflicts between 
workers and the locality manage 
workers at the construction site; 

- Organize centralized kitchens 
for workers at the construction site, 
ensuring food hygiene and safety 
requirements. 

- Construction sites of: 
07 pumping stations; 
Construction 
combineing with 
management road; 
Pipeline route and 
system management 
house; 
- Worker camps. 

During the 
subproject 
implementation 
period,  
especially 
during peak 
construction 
time of each 
construction 
sites, as below:   

+ Krong Buk 
reservoir: 03 
months; 

+ Doi 500 
reservoir: 02 
months; 

+ Ea Drang 
reservoir: 02 
months; 

+ Ea Kuang 
reservoir: 03 
months 

+ Buon Yong 
reservoir: 02 
months 

Every 6 
months 

 
PMU/Constr
uction 
Supervision 

Contractors 
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Potential 
environmental 

impacts/problem
s 

Proposed Mitigation Measures Location Time 
Activity 
report 

Cost 
(USD) 

Responsibility 

Supervisio
n 

Implementation 

11. Impact on 
irrigation system 
and agricultural 
practices 

- Coordinate with local 
authorities to announce the 
schedule of cutting and water 
supply so that people can arrange 
reasonable irrigation. In addition, 
before cutting off the water for the 
construction of pipeline, the 
Investor needs to send a 
document to the Dak Lak Irrigation 
Management Company to 
coordinate with the local 
authorities to notify and prepare a 
suitable plan to handle the 
temporary water cut off during the 
construction period. 

- Cover fuel to avoid being swept 
away by rainwater, waste, dust, 
etc. into the downstream area, the 
lakebed and canals during the 
construction phase of the 
subproject. 

1,36ha of coffee and 
pepper in Ea Yong 
commune belong to 
irrigation area of Ea 
Kuang main canal 

03 months Every 6 
months 

 
PMU/Constr
uction 
Supervision 

Contractors 

12. Impacts on 
physical cultural 
resources 

- If any potential archeology is 
identified, site supervisors will be 
contacted immediately and 
construction will be temporarily 
halted in that area. 

- If the supervisor determines 
that the artifact is of great 
significance, an officer from the 
Dak Lak Department of Culture, 
Sports and Tourism (DCST) will be 
invited to inspect the site and work 
will stop until DCI responds to this 

All construction areas During the 
subproject 
implementation 
period 

Every 6 
months 

 
PMU/Constr
uction 
Supervision 

Contractors 
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Potential 
environmental 

impacts/problem
s 

Proposed Mitigation Measures Location Time 
Activity 
report 

Cost 
(USD) 

Responsibility 

Supervisio
n 

Implementation 

invitation. 

- Work will not resume at this site 
until agreement is reached 
between Dak Lak DCI and the 
PMU on any necessary mitigation 
measures. 

Precautions to be taken when 
applying this procedure. 

13. Impact due to 
COVID-19 
pandemic 

- In order to minimize the spread 
of disease, ensure the safety of 
workers and ensure the progress 
and construction activities, 
Contractors must implement 
measures to train workers, 
prevent, detect, response and 
control of Covid-19. 

- To help detect sick people, 
Contractors must conduct daily 
temperature checks with a non-
contact thermometer. 

- To prevent spread, hand 
sanitizer and masks are provided 
in the workplace. 

- To control the situation, 
workers must be registered with 
local authorities and restricted 
from moving; must register if travel 
is necessary. 

- In addition, provide a hotline 
and posters on Covid-19 
prevention (5K) of the Minister of 
Health at worker camps and 

All construction areas 
and worker camps 

During the 
subproject 
implementation 
period 

Every 6 
months 

 
PMU/Constr
uction 
Supervision 

Contractors 
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Potential 
environmental 

impacts/problem
s 

Proposed Mitigation Measures Location Time 
Activity 
report 

Cost 
(USD) 

Responsibility 

Supervisio
n 

Implementation 

construction sites to raise 
awareness among workers. 

- All of these measures will be 
detailed in the specific plan of 
contractors indicated in the CEMP. 

14. Impacts 
caused by risks 
and incidents of 
the subproject 

a. Accidents at work: 

- Training on occupational safety 
for workers must be fully provided. 
The occupational safety board of 
the construction site regularly 
inspects and supervises measures 
to protect occupational safety; 

- It needs to seriously apply all 
the general rules of the whole 
project area such as working rules 
on the mining area, regulations on 
working time, working clothes, ... 
as well as separate rules for each 
workcc; 

- Hazardous areas must be 
posted with signs; 

- Organize the treatment of minor 

- Construction sites of: 
07 pumping stations; 
Construction 
combineing with 
management road; 
Pipeline route and 
system management 
house; 
- Sub-project area and 
materials 
transportation route as 
below: 
+ Doi 500 reservoir: 
Suối Cát village, Xuân 
Phú commune, Ea Kar 
district; 
+ Ea Drang reservoir: 
Ea Siêk village, Ea 

During the 
subproject 
implementation 
period 

Every day 
 

PMU/Constr
uction 
Supervision 

Contractors 
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Potential 
environmental 

impacts/problem
s 

Proposed Mitigation Measures Location Time 
Activity 
report 

Cost 
(USD) 

Responsibility 

Supervisio
n 

Implementation 

occupational accidents and 
provide first aid for serious 
accidents before being transferred 
to the hospital; 

b. Fire incidents 

- Flammable materials and 
solvents should be stored and kept 
in a well-ventilated place, with an 
isolation fence to prevent fire from 
spreading in the case of an 
incident; 

- Equip explosion-proof devices 
at warehouses of flammable fuels; 

- Blankets, nets and other 
flammable household items must 
be stored carefully away from heat 
sources; 

- In the area that can cause fire, 
workers are not allowed to smoke, 
not to bring lighters, matches, tools 
that emit fire due to friction, electric 
sparks; 

- The machinery and equipment 
must have a record attached and 
must be measured and regularly 
monitored for technical 
parameters. 

Drang town, Krong Buk 
district; 
+ Krong Buk 
reservoirk: 7b village, 
Ea Phê commune; Chợ 
village, Krong Buk 
commune; Đồng Tâm 
village, Krong Buk 
commune, Krong Păk 
district; 
+ Buôn Yong reservoir: 
Buôn Yong B village, 
Quảng Phú commune, 
Cư M'Gar district; 
+ Ea Kuang reservoir: 
Lạng Sơn village, 
Phước Thịnh village, 
Ea Yong commune, 
Krong Păk district. 
- Worker camps; 

Operation phase 
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Potential 
environmental 

impacts/problem
s 

Proposed Mitigation Measures Location Time 
Activity 
report 

Cost 
(USD) 

Responsibility 

Supervisio
n 

Implementation 

15. Impact of 
waste sources 
(pesticides 
packaging) 

- - For wastewater discharge: 
The project owner will cooperate 
with local authorities to build a 
separate drainage system, and at 
the same time advise people not to 
discharge waste in violation of 
regulations; 

- Periodically collect and classify 
domestic waste and package of 
plant protection chemicals; 

- Domestic waste after collection: 
The PMU will contract with a unit 
that has the function of periodically 
collecting this amount of waste and 
transporting it to the disposal sites 
according to local regulations; 

- For storm runoff: Periodically 
dig ditches to drain runoff, install 
runoff drainage pipes or regularly 
clear the channel to control 
stagnation. waterlogged, muddy… 
Planting trees to limit landslides. In 
case of heavy rains and floods, the 
upstream sluice valve will be 
closed and all valves and culverts 
of the entire pipeline will be closed. 

Construction area 6 months after 
operation 

Once for the 
first year of 
operation 

 
DONRE and 
local 
authorities 

Đăk Lăk IMC 

16. Impact of non-
waste related 
sources: Periodic 
workers' activities 
on inspection and 
maintenance of 
works 

Workers who come to the project 
to perform maintenance and repair 
work are encouraged to use the 
toilets of households around the 
construction area. 

Construction area During the 
subproject 
operation 
period 

During the 
operation 
phase of the 
subproject 

 
DONRE and 
local 
authorities 

Đăk Lăk IMC 
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Potential 
environmental 

impacts/problem
s 

Proposed Mitigation Measures Location Time 
Activity 
report 

Cost 
(USD) 

Responsibility 

Supervisio
n 

Implementation 

17. Impacts 
caused by risks 
and incidents of 
the project during 
the operation and 
management 
phase 

Measures to minimize incidents 
in the process of management 
and maintenance of irrigation 
works, canal system: 

- Strictly comply with regulations 
on emergency response when 
incidents occur; 

- Periodically check the quality of 
the works to take timely measures 
to prevent unexpected incidents 

Work area During the 
subproject 
operation 
period 

During the 
operation 
phase of the 
subproject 

 
DONRE and 
local 
authorities 

Đăk Lăk IMC 

18. Water use 
conflict 

Recommendation to apply water-
saving irrigation techniques  to 
avoid water loss, reduce the 
amount of crops water requirement 

Irrigation area During the 
subproject 
operation 
period 

During the 
operation 
phase of the 
subproject 

  Local farmers 
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8. ENVIRONMENTAL MONITORING 

8.1 Environmental Effect Monitoring (EEM) 

153. EEM is a process that determines the accuracy of impact predictions and the 

effectiveness of mitigation measures. EEM uses baseline information to determine if 

any effects occur during the Project implementation and to measure those effects, 

should they occur. This process creates a system to ensure compliance with agreed 

environmental requirements and commitments, while managing impacts. The EEMs 

for these additional works consisting of environmental indicators, sampling locations 

and frequency, method of data collection, responsible parties and estimated cost are 

presented for construction and operation phases of works. 

Table 8.1. Environmental monitoring plan 

Aspect/ 
Parameters   

Location Means of 
Monitoring, 
Relevant 
Standards 

Frequency Responsibilities Cost 

Construction phase 

Surface 
water 
quality: pH, 
DO, TSS, 
BOD5, 
NH4+, oil & 
grease, total 
coliform 

- Sample number: 
08 samples 

- Location:  

+ SW1: Doi 500 
reservoir, near the 
pumping station  

+ SW2: Buon Yong 
reservoir, near the 
pumping station 

+ SW3: Ea Kuang  
reservoir, near the 
pumping station  

+ SW4: Ea Drang 
reservoir, near the 
pumping station 

+ SW5, 6, 7, 8: 
Krong Buk 
reservoir, near the 
pumping station  

Analytical 
method: Circular 
24/2017/TT-
BTNMT: 
technical 
regulations on 
environmental 
monitoring 

Surface water 
quality standard: 
QCVN 
08:2015/BTNMT 

Every 3 
months  

PISC 8 x 6 x 3 
million VND 
= 144 million 
VND 

(6 quarters 
during 
construction 
period)  

Ambient air 
quality 
monitoring 
(SO2, NO2, 
TSP) 

- Sample number: 
08 samples 

- Location:  

+ A1: At main 
pipeline and 
upgraded road 

+ A2: At main 
pipeline, near the 
inter-commune 
road 

+ A3: At main 
pipeline and 
nearest position to 
Buon Pan village  

+ A4: At main 
pipeline and 
upgraded road 

Analytical 
method: Circular 
24/2017/TT-
BTNMT: 
technical 
regulations on 
environmental 
monitoring 

Air quality 
standard: QCVN 
05:2013/ BTNMT  

Every 3 
months 

PISC 8 x 6 x 1,5 
million VND 
= 72 million 
VND 

(6 quarters 
during 
construction 
period),  
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Aspect/ 
Parameters   

Location Means of 
Monitoring, 
Relevant 
Standards 

Frequency Responsibilities Cost 

+ A5, A6, A8: At 
main pipeline and 
upgraded road 

+A7: at main 
pipeline and 
nearest position to 
7b village 

Noise 
monitoring 
(LAeq) 

- Sample number: 
08 samples 

- Location:  

+ N1: At main 
pipeline and 
upgraded road 

+ N2: at main 
pipeline, near the 
inter-commune 
road 

+ N3: At main 
pipeline and 
nearest position to 
Buon Pan village 

+ N4: At main 
pipeline and 
upgraded road 

+ N5, N6, N8: At 
main pipeline and 
upgraded road 

+ N7: at main 
pipeline and 
nearest position to 
7b village 

Analytical 
method: Circular 
24/2017/TT-
BTNMT: 
technical 
regulations on 
environmental 
monitoring 

Noise standard: 
(i) QCVN 
26:2010/BTNMT; 
(ii) IFC EHS 
Guidelines 
(2007) 

Every 3 
months 

PISC 8 x 6 x 0,5 
million VND 
= 24 million 
VND 

(8 quarters 
during 
construction 
period), or 
about 690 
USD 
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Figure 8.1. Location of environmental monitoring of Buon Yong reservoir 

 

 

Figure 8.2. Location of environmental monitoring of Doi 500 reservoir 
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Figure 8.3. Location of environmental monitoring of Ea Drang reservoir 

 
Figure 8.4. Location of environmental monitoring of Ea Kuang reservoir 
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Figure 8.5. Location of environmental monitoring of Krong Buk reservoir 

8.2 Environmental Monitoring Implementation Plan 

154. Environmental performance monitoring is required to assess the overall 

effectiveness of the EMP in all three implementation phases of the subproject 

implemented by PMU with the support of PISC. The results from this monitoring plan 

will be presented in the 6-monthly environmental monitoring report during construction 

and the annual monitoring report during operation. According to the mitigation plan and 

monitoring plan, the main environmental indicators are mainly affected in the pre-

construction period, during construction and operation. Upon completion (normally one 

year after commissioning), the potential impacts on subproject operation will be 

monitored by Dak Lak Department of Natural Resources and Environment. 

Table 8.2. Performance Monitoring Indicators 
Environmental 
issues/impacts 

Mitigation 
activities 

Key indicator 
Performance 

objective 
Data source 

1. Pre-construction phase 

Preparation of 
CEMP 

- CEMP includes; 

‐ Air pollution management plan 
(AMP) 

‐ Noise and vibration management 
plan (NVMP) 

‐ Sediment/Soil Disposal 
Management Plan including 
disposal permits (SDMP) 

‐ Transportation and Traffic 
Management Plan (TMP) 

‐ Proper 
implementation 
CEMP by 
Contractor 

‐ Monitoring 
by PISC/ 
PMU 
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Environmental 
issues/impacts 

Mitigation 
activities 

Key indicator 
Performance 

objective 
Data source 

‐ Occupational Health and Safety 
Plan (OHSP) 

‐ Water resource management 
plan (WRMP) 

‐ Construction management plan 
‐ Plan for environment 

rehabilitation, and restoration 
after construction 

- Training for workers on 
occupational health and safety 
and environment 

Land 
acquisition and 
resettlement 

Referred 
to Table 
7.1 

Complains from local communities Comply with 

regulations of the 

government and 

Dak Lak PPC on 

compensation and 

land acquisition 

‐ Report from 
PPMU 

Checking for 
mines and 
explosives 

Referred 
to Table 
7.1 

Complains from  functional 
agency 

Comply with QCVN 

01:2012/BQP 

National Technical 

Regulation on 

Dismantling Bombs 

and Explosives and 

QCVN 

02:2008/BCT-

National Technical 

Regulation on 

Safety in 

Transport, Storage, 

Use and Disposal 

of Industrial 

Explosives 

‐ Monitoring 
by 
PISC/PMU 

Site clearance 
activities 

Referred 
to Table 
7.1 

Complains from functional agency Complying with 

mitigation 

measures 

‐ Monitoring 
reports by 
contractors
/PISC/PM
U 

2. Construction phase 

2.1. Impacts due 
to air Pollution 

Referred 
to Table 
7.1 

- Complains from local 
communities 

- Environmental 

indicators must not 

exceed those 

measured before 

the subproject. 

- Comply with 
mitigation 
measures for air 
quality 

Monitoring 
reports by 
contractors/P
ISC/PMU 

2.2. Impacts due 
to noise and 
vibration  

Referred 
to Table 
7.1 

- Noise, vibration measured  

- Complains from local 
communities 

Environmental 
indicators must not 
exceed those 

Monitoring 
reports by 
contractors/P
ISC/PMU 
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Environmental 
issues/impacts 

Mitigation 
activities 

Key indicator 
Performance 

objective 
Data source 

measured before 
the subproject. 

2.3. Impacts due 
to solid waste  

Referred 
to Table 
7.1 

- Sanitation at Worker’s camp, 
construction sites 

- Volume of waste by types 
collected and promptly 
disposed  

- Complains from local 
communities 

- Damage/loss related 
risks/accident (quantities of 
dead /wounded people, 
structure damage and financial 
loss) and/or cost for restoration 

100% waste will be 
collected and 
disposed as 
regulation 

Monitoring 
reports by 
contractors/P
ISC/PMU 

2.4. Impacts due 
to liquid waste  

Referred 
to Table 
7.1 

- TDS, TSS, BOD5, COD, pH 

- Complains from local 
communities 

- Environmental 
indicators must 
not exceed those 
measured before 
the subproject 

Monitoring 
reports by 
contractors/P
ISC/PMU 

2.5. Impact on 
labor Health and 
safety 

Referred 
to Table 
7.1 

- Number of workers having 
health issues 

- Number of occupational 
accidents 

- Inventory of loss (No of death, 
No. of wounded) 

All workers and 
staffs are at safe 
during construction 

Monitoring 
reports by 
contractors/P
ISC/PMU 

2.6. Impacts on 
transportation  

Referred 
to Table 
7.1 

- Number of risk cases 

- Inventory of loss 

- Complains from local 
communities 

No accident is 
occurred 

Monitoring 
reports by 
contractors/P
ISC/PMU 

2.7. Impact due 
to concentration 
of construction 
workers 

Referred 
to Table 
7.1 

- Number of social conflicts  

- Complains from local 
communities 

No social conflict is 
occurred 

Monitoring 
reports by 
contractors/P
ISC/PMU 

2.8. Impact on 
irrigaiotn system, 
agricultural 
practices  

Referred 
to Table 
7.1 

- Complains from local 
communities 

No impact on water 
supply for 
agriculture and 
living purpose  

Monitoring 
reports by 
contractors/P
ISC/PMU 

2.9. Impact on 
physical cultural 
resources 

Referred 
to Table 
7.1 

- Number of case related to 
chance finds procedure 
- Proportion of compliance with 
chance finds procedure 

Physical cultural 
resources (if any 
revealed) will be 
absolutely 
protected as chance 
find procedure 

Monitoring 
reports by 
contractors/P
ISC/PMU 

2.10. Impact 
from Covid-19 
pandemic 

Referred 
to Table 
7.1 

- Quantity and quality of hand 
disinfection liquid/masks at 
medicine cabinet 

- Number of workers in one 
construction team 

No spread of Covid-
19 within workers 
and contractor 
staffs 

Monitoring 
reports by 
contractors/P
ISC/PMU 
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Environmental 
issues/impacts 

Mitigation 
activities 

Key indicator 
Performance 

objective 
Data source 

2.11. Impacts 
caused by risks 
and incidents of 
the subproject 

Referred 
to Table 
7.1 

- Number of case related to risks 
and incidents 

- Complains from local 
communities 

No risk or incident  

Monitoring 
reports by 
contractors/P
ISC/PMU 

3. Operation phase 

3.1 Impact form 
waste sources 
(pesticides 
packaging) 

Referred 
to Table 
7.1 

- No waste discharge  
Comply with solid 
waste management 

Regular 

reports of Dak 

Lak IMC 

3.2. Impact of 
non-waste 
related sources 

Referred 
to Table 
7.1 

Undamaged work 
Ensure effective 
work opeartion 

Regular 

reports of Dak 

Lak IMC 

3.3 Impacts 
caused by risks 
and incidents of 
the subproject 

Referred 
to Table 
7.1 

The operators do not have an 
accident 

Ensure safety for 
operators 

Regular 
reports of Dak 
Lak IMC 

3.4. Water use 
conflicts 

Referred 
to Table 
7.1 

Water use conflicts between 
upstream and downstream area 
of the reservoir 

Ensure harmony in 
water use between 
the upstream and 
downstream of the 
reservoir 

Regular 
reports of Dak 
Lak IMC 

8.3 Reporting 

155. Environmental monitoring report includes the status of EMP implementation in 

accordance with the mitigation measures required for different stages of the project 

(pre-construction, construction and operation), the results of environmental impact 

monitoring (air quality, noise and water quality); corrective measures that are needed 

to address the negative environmental impacts of the project; the environmental 

capacity building activity as well as the documents of complaints and appropriate acts 

or solutions. In respect of implementation of and compliance with environmental 

safeguards and the EMPs, PPMU will submit environmental monitoring reports to ADB 

every 6 months during the construction phase and thereafter annually during operation, 

until the issuance of ADB’s project completion report unless a longer period if agreed 

in the EMPs. 

156. The reporting system of the project including (i) CEMP prepared by contractor 

and approved by PMU with the support of PISC prior to construction; (ii) Weekly EHS 

report by CC-EHSO to send PISC during construction; (iii) monthly environmental and 

safety monitoring report by PISC to send PMU-TCW; (iv) environmental semiannual 

monitoring reports during construction and annual monitoring by PMU-TCW until the 

issuance of ADB’s project completion report to submit ADB. 

Table 8.3. Reporting system 
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Phase Report  Frequency  
Implementing 
unit  

Monitoring 
unit 

Preparation 

Contractor’s Environmental 
Management Plan (CEMP): 
Mitigation measures will be 
taken during the 
construction phase 

Once before 
commenceme
nt of 
construction  

Construction 
Contractor  

PISC/ 
PMU 

Construction 
 

EHS Report: indicating 
compliance with Site EMP 
and monitoring results. 

Weekly Contractor PISC 

Environmental and Safety 
Report is to supervise the 
implementation of CEMP by 
Contractor, the 
effectiveness of mitigation 
measures and include 
accidents and complaints 
related to project activities. 

Monthly PISC PMU 

Operation 

Environmental Monitoring 
Report: indicating 
compliance with subproject 
EMP commitments during 
operation  

Annually until 
the issuance of 
ADB’s project 
completion 
report 

PMU with the 
support of 
PISC  

ADB 

9. CAPACITY TRAINING ON EMP IMPLEMENTATION AND 

MANAGEMENT 
157. Safeguard policies training: As the PPMU has experience in implementing ADB-

financed projects, some PPMU staff may have understanding of ADB safeguard policy 

requirements. The PPMU has appointed a staff member to be responsible for the 

environmental safety performance of the subproject. This environmental officer 

participated in ADB safeguards training courses organized by ADB and the CPMU at 

the early stages of project implementation. However, the necessary training and 

capacity development is carried out annually through technical assistance activities by 

PISC consultant that address safeguard policy requirements. Training courses will be 

organized by PISC at an early stage of subproject implementation to ensure that the 

EMP is properly incorporated into the bidding documents (and subsequent contracts). 

PISC is also responsible for delivering training courses in terms of EMP implementation 

and supervision for the contractors and PMU and CSC’s staffs. Technical assistance 

should be provided by experienced and skilled staffs of the construction supervisory 

consultant, and carried out in compliance with the terms of reference containing the 

specific reference to the development of the required items of the investor of the 

standard bidding document. 

158. Occupational health and safety training: Provisions shall be made to provide 

occupational health and safety oriented training to all new workers to ensure that they 

are informed about the basic site regulations of field work and the personal protection 

and injury prevention of co-workers. Training will include awareness of basic hazard, 
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specific hazards, safe work practices, and emergency procedures for appropriate fires, 

evacuations, and natural disasters and be annually organized by constructors.  

159. Training for new contractors and workers: The PPMU will ensure that workers 

and contractors, before undertaking new jobs, are adequately trained and informed so 

that they can understand the relationships work hazards and protect themselves from 

surrounding harmful factors that may be present. Training will include the following 

contents: 

- Knowledge of materials, equipment and tools; 

- Understanding of operational hazards and how to control them; 

- Potential risks to health; 

- Warnings to prevent exposure; 

- Sanitary requirements; 

- Wear and use protective clothing and equipment; 

- Respond appropriately to extreme operating conditions, breakdowns and 

accidents. 

160. Occupational health and safety training: A program of basic training and in-

depth courses will be provided as needed, to ensure that workers are oriented towards 

the specific hazards of individual job tasks. Training will generally be provided to 

managers, supervisors, workers, and occasional visitors to risky and hazardous areas.  

161. Training on Covid-19 epidemic prevention and control is in order to strengthen 

measures to prevent and control the COVID-19 epidemic and reduce the risk of 

COVID-19 infection, ensure health and a safe working environment for labor on the 

construction site. Training content includes: 

- Guidelines for the prevention and control of the Covid-19 epidemic on 

construction sites according to document no. 3373/BXD-GD dated August 23, 

2021 on strengthening the prevention and control of the Covid-19 epidemic on 

construction sites; 

- Training and guiding contractors to assess the risk of COVID-19 infection on the 

construction site before construction to make a “Plan”; 

- Guiding construction contractors to develop a plan for COVID-19 prevention and 

control on the construction site; 

- Transport plan and control measures to ensure safety for epidemic prevention 

and control for the transportation and supply of fuel, materials, construction 

materials and other services for construction and daily life of workers on the 

construction site; 

- Plan to organize testing for SARS-CoV-2 virus for employees under their 

management according to regulations on epidemic prevention; 

- The plan to handle and arrange an area for temporary isolation in case the 

employee shows signs of COVID-19 infection or is a close contact (F1, F2) with 

a case infected with COVID-19 (F0) is detected on the construction site; 
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- A plan to ensure safety, health and minimum living conditions for employees in 

case the construction site is blocked, long-term isolation (when a case of COVID-

19 is detected). 

162. The PPMU will be responsible for coordinating with the construction supervision 

consultant and the contractors' environment officer and local health organization (on 

Covid-19 epidemic prevention and control) to organize the above-mentioned training 

courses. 

10. COST ESTIMATION FOR EEM 
163. The marginal cost for implementing the EMP are primarily for EEM programs 

because the costs for implementing impact mitigation measures are included in the 

construction costs as requirement of EMP implementation already integrated in 

construction bid documents. The estimated cost for implementing the EMP for the 

subproject is summarized in table below. 

11. CONCLUSIONS AND RECOMMENDATIONS 
164. The uEMP shows that potential environmental impacts are mainly related to 

construction activities which can be managed and minimized 

165. The main impacts during construction are: (i) air pollution; (ii) noise and 

vibration; (iii) impact from excavated soil; (iv) waste generation; (v) water quality and 

use; (vi) occupational health and safety; and (vii) off-site public safety and 

inconvenience; that are assessed as insignificant and can be managed effectively with 

standard construction practices. Impacts during operation phase are evaluated as 

minor and can be managed effectively in compliance with the safety regulations. 

166. The uEMP concludes that the description of the feasibility design of the 

subproject combined with available information on the affected environment is 

sufficient to identify the scope of potential environment impacts of the subproject. 
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ANNEX 
Annex 1. Minutes meeting of community consultation for Ea Kuang reservoir 
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Annex 2. Minutes meeting of community consultation for Ea Drang reservoir 
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Annex 3. Minutes meeting of community consultation for Krong Buk reservoir 

 

  



 

40 

 

  



 

41 

 

  



 

42 

 

  



 

43 

Annex 4. Minutes meeting of community consultation for Buon Yong reservoir 
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Annex 5. Minutes meeting of community consultation for Doi 500 reservoir 

 

  



 

46 

 

  



 

47 

Annex 6. Agreement on material mines and dumping sites of Doi 500 reservoir 
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Annex 7. Agreement on material mines and dumping sites of Buon Yong reservoir 
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Annex 8. Agreement on material mines and dumping sites of Ea Drang reservoir 
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Annex 9. Agreement on material mines and dumping sites of Ea Kuang reservoir 
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Annex 10. Agreement on material mines and dumping sites of Krong Buk reservoir 
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