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1. INTRODUCTION 

1. The main purpose of this initial environmental examination (IEE) is to provide an assessment of 
environmental concerns that need to be undertaken in the rehabilitation of existing irrigation structures of Spean 
Sraeng-Trapeang Ambel Core sub-project under WRMSDP. The sub-project is located at Spean Sreng and 
Phnom Dei communes in Phnom Dei district of Banteay Meanchey province, and Chleas Dai and Ta An 
communes in Kralanh district of Siem Reap province. It is approximately 15 km north of Kralanh district center, 
Siem Reap province and it can be accessed from Kralanh district through a laterite rural road on the left bank of 
Steung Sreng for a distance of 8 km to Ta An commune and running additional 7 km to reach an earth dike of the 
Spean Sraeng dike (Figure 1). The target area as reported on the detailed design is, 2,163.71ha at the 
downstream of the dike to be served by gravity, and 2,644.45 inside the reservoir by planting recession rice. 
These can be planted simultaneously in the wet season. In the early wet season 170 ha can also be planted with 
rice and in the dry another 45ha. All in all the total area annually cropped is, 5,023.16 ha. 

2. The IEE for this sub-project will provide description on the direct and indirect environmental impacts 
associated with the project development. In addition, the necessary mitigation measures is also stated with the 
assessment of the executing agency’s capability to implement and follow up environmental assignment as agreed 
in the IEE such as the implementation of environmental mitigation and monitoring measures.  The Spean Sraeng-
Trapeang Ambel sub-project of the WRMSDP is categorized as environmental category B and the Initial 
Environmental Examination (lEE) has been prepared in accordance with the ADB's Environment Assessment 
Guidelines (2003).  The IEE provides an initial rapid screening of the activities to be carried out under the 
proposed project, with the intention of identifying potentially significant environmental impacts, determining 
appropriate mitigation measures, and identifying if any further environmental assessment is required.  

Figure 1: Location map of Spean Sreng-Trapeang Ambel Sub-Project 

 
Source: ADB, 2013 (Final Design Report of Spean Streng-Trapeang Ambel) 

2. DESCRIPTION OF THE SUB PROJECT  

3. The Spean Sraeng dike was built in 1977 (Pol Pot time) but stopped functioning since 1983 after 4 
outlets and some parts of the dike were damaged. None of these structures have been rehabilitated. The Ministry 

Spean Straeng-Trapeang Ambel 
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of Agriculture, Forestry and Fisheries (MAFF) attempted to rehabilitate the damaged outlets and some broken 
parts of the embankment in 1984, but it was not accomplished because the reservoir area was in an unsafe 
location. MAFF gave up its attempt after one government official was killed by Pol Pot soldiers at that time. 

4. The main purpose for the dike development by Pol Pot was to retain water from Stung Sreng to irrigate 
around 350 ha of rice grown in the reservoir area and approximately 1,600 ha of rice grown outside the reservoir. 
It is estimated that the reservoir could irrigate over 2,000 ha of rice crop upstream of the dike. Four communes, 
including, Chunleas Dai, Saen Sokh, Ta An and Kampong Thkov, benefited from the dike. Some other 
communes located in Bateay Meanchey province also get water from the reservoir to supplement irrigation for 
wet season rice crop. Based on feasibility study of Spean Straeng-Trapeang Ambel (ADB, 2007), the purpose of 
this sub-project is now to spread the flood water for and in the upstream area of the dike to enable farmers to 
grow the floating rice, like they did some decades ago.  

5. A more comprehensive study was done in the detailed design (ADB fund Loan/Grand 2672-8253/0220 
CAM.). As earlier mentioned, the total area cropped annually is 5,023.16 ha. To attain this however, repair of the 
damaged dike shall be undertaken and installation of several structures were taken into account for the sub-
project to become operational. The summary of interventions is presented in the table below, and the project lay-
out is in Figure 2.  

No. Description Length and Quantities, (m) 

  EARTHWORKS   

1 Dike 9,489.00 

2 East Flood Protection Dike (Lelft) 14,167 

3 West Flood Protection Dike (Right) 12,840 

4 Main Canal MC 6950 

5 Secondary Canal SC1 2,322 

6 Secondary Canal SC2 2733 

7 Secondary Canal SC3 3239  

8 Secondary Canal SC4 3924  

9 Secondary Canal SC5 4133  

10 Secondary Canal SC6 4199  

11 Secondary Canal SC7 3172  

12 Secondary Canal SC8 4749  

13 Main Drain  4680  

14 Tail Channel from Main Barrage 600  

15 Closure Dike 280  

16 Intake Canal  600.00 

 STRUCTURES  

17 Main Barrage on Spean Sraeng Dike 1 

18 Harvesting Regulator on Spean Sraeng Dike 1 

19 Improvement of Outlet Gate to Main Canal 1 

20 Head Regulator on Main Canal (0+586) for Secondary Canal 1 1 

21 Head Regulator on Main Canal (1+099) for Secondary Canal 2 1 

22 Head Regulator on Main Canal (1+618) for Secondary Canal 3 1 

23 Head Regulator on Main Canal (2+137) for Secondary Canal 4 1 

24 Head Regulator on Main Canal (2+644) for Secondary Canal 5 1 

25 Head Regulator on Main Canal (3+168) for Secondary Canal 6 1 

26 Head Regulator on Main Canal (4+262) for Secondary Canal 7 1 

27 Head Regulator on Main Canal (5+263) for Secondary Canal 8 1 

28 Crossing Drain under Main Canal (0+750) 1 

29 Road Crossing with Check strcuture on Main Canal 2 

30 Siphon on Main Canal at 2+700 under Chinese Canal 1 

31 Tail Structure at the end of Main Canal 1 

32 Tail Structure at the end of Secondary Canal 1 1 

33 Tail Structure at the end of Secondary Canal 2 1 

34 Tail Structure at the end of Secondary Canal 3 1 

35 Tail Structure at the end of Secondary Canal 4 1 
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No. Description Length and Quantities, (m) 

36 Tail Structure at the end of Secondary Canal 5 1 

37 Tail Structure at the end of Secondary Canal 6 1 

38 Tail Structure at the end of Secondary Canal 7 1 

39 Tail Structure at the end of Secondary Canal 8 1 

40 Check Structure on Secondary Canal 10 

41 Box Culvert on Secondary Canal and Main Drain 3 

42 Oxcart Bridge on Secondary Canal 11 

43 Outlet from Secondary Canal to Tertiary Canal 74 

44 Drain Inlet into Secondary Canal 29 

45 Farmer water user community building (one ground floor) 1 

TOTAL 152 

 

Figure 2: Layout of the Spean Sraeng-Trapeang Ambel Sub-Project 

   
 

6. Hydrological Studies were conducted on the detailed design, to determine the extent of flood that will 
affect the project area. Included in the study are the characteristics, area, and location of the watershed, to derive 
the volume of run-offs that will supply the target area.  
 

7. Spean Sraeng-Trapeang Ambel Sub-Project is located in Stung Sreng Sub-Basin where the total sub-
basin area is approximately 9,986 km2 (Figure 3). The catchment area of the Stung Sreng at the Spean Sraeng–
Trapeang Ambel subproject is 5,813.78 km2 or about 52.88% of the total catchment area of the Stung Sreng sub-
basin. The shape of catchment basin is fan like, 110 km wide and 60 km high, with the base of the fan at the 
intersection point between the dike and the Stung Sreng. The slope of the Stung Sreng at the Spean Sraeng dike 
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is approximately 1:2,800 (ADB, 2007). The average inflow to the Spean Sraeng–Trapeang Ambel sub-project 
would be roughly 1,290 million m3/year. During the floods, river overflows occurred in the river vicinity; therefore, 
measurement could be carried out only in the river section at the stream gauge station in Kralanh. This inflow 
volume is, however, quite large compared to the required storage volume of the water body of about 22 million 
m3. During the dry season (November to April), the inflow volume is estimated at about 200 million m3/year. The 
excess inflow beyond the required storage will be released through openings along the dike. 
 

Figure 3: Sub-Basin Map of Spean Straeng-Trapeang Ambel 
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3. DESCRIPTION OF THE PROJECT AREA 

3.1 Physical Environment  

3.1.1 Topography, Geology and Soil  

8. The Stung Sreng Basin drains the large sub-catchments (9,986 km2) of the Great Lake basin. The Stung 
Sreng is the source of water for the Spean Sraeng–Trapeang Ambel subproject. The Stung Sreng generally flows 
from the north to the water body upstream of the dike. At about one km north of the dike, the Stung Sreng turns 
southeasterly and runs nearly parallel to the dike for about 3 km before turning southwesterly to meet the Spean 
Sraeng dike. There is all–year–round flow in the Stung Sreng at the dike. 

9. The Spean Sraeng area is located north of the National Road No.6, in the vicinity of Kralanh district, 
Siem Reap province. The dike or “Thumnub” in Khmer of the project (the ancient road) is oriented in the 
northwest - southeast direction. The sub-project area is quite flat, with the ground elevation ranging from 11–17 m 
near the boundary—from 7 km north of the dike (at the meeting point between the dike and the Stung Sreng) 
down to 9 km south of the dike. 

10. National Road No. 68 forms the eastern boundary of the sub-project while the O Spean Kmeng forms 
the western boundary. The reservoir created by the Spean Sraeng dike will be a shallow water body, suitable for 
floating rice cultivation. The water depth will be 1–2 m, depending on the planned retention level. Because of the 
rather flat terrain, the inundated area of the created reservoir area will be rather large, i.e., in the order of 
thousands of hectares. Villagers are living in the relatively high ground spots such as Dang Kaol village in Saen 
Sokh commune; Rumdeng, Thlok, and Neang Sraong villages in Tram Sasar commune. The present land use in 
the upstream area of the dike is wet–season rice land only. The wet–season rice is subject to flood and drought 
risks. 

11. The geology of the Siem Reap’s and Banteay Meanchey areas is characterized by young alluvium soils 
(see geological map below) made up by sediment deposits from rivers and streams. These are mainly finer 
sediments, thus a high concentration of silt and clay is found in the ground.  

Figure 4: Geological Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Data source: NREM DATA TOOL BOX – Royal Danish Embassy- Danida - Phnom Penh, Cambodia, March 2007) 

12. According to the Feasibility Study of Spean Sreng-Trapeang Ambel (2007), soil in the Sub-project can 
be classified by FAO/UNESCO taxonomy system into 2 types, namely Gleyic Acrisol and Dystric Plinthosol. 
Description of each soil unit and their suitability is as follows: 

 
Acrisols Soil. This soil type occupies on different topographical forms. The parent materials of this soil 

are weathering acidic igneous rocks, which are still undergoing further degradation. In flooding area, the soil is 
formed from old and recent parent materials. Soil texture is generally loamy sand to sandy loam. Soil reaction is 
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strongly acid with pH (water) value close to 5.5. In terms of soil fertility, it is low in plant nutrition but high in 
aluminium content that may lead to aluminum toxicity in plant. Suitability of Acrisol soil for agricultural purpose is 
ranked as low to medium productivity due to many limiting factors including soil fertility, aluminium toxicity, acidity, 
low micro-organism in soil, and erosion prone. To use Acrisol soil for cultivation, appropriate application of 
fertilizer and liming are required. 

 
Plinthosols Soil. This soil is formed from weathering materials of basic rock in lower terrain to gentle 

slope land. They are very shallow soil containing plinthite layer at 15 cm or more thickness within 50 cm of the 
surface. Dystric Plinthosols is subgroup of Plinthosol soil which has hard massive light color in upper layer and 
low base saturated ratio in lower plinthite layer. The soil is not suitable for upland agricultural purposes for the 
limiting factors of shallowness, water logging and low fertility. For paddy rice cultivation, the soil can provide some 
moderate yield in case of intensive improvement with organic fertilizer, legumes plant, as well as chemical 
fertilizer. Field semi-reconnaissance was conducted during June 20-27th, 2007. From the field investigation, the 
soil in concerning areas can be classified into 4 mapping unit as follows: 

a. Mapping Unit SR1: SCL/SC d1 

This soil unit covers the largest part of project area mostly downstream of Tamnub Speansreang. The soil occurs 
on the flood plain of Stung Sreng River within the boundary of Ta An, Chanloas Dai and Spean Sraeng 
Commune. Soil texture is silty clay loam in upper layer over clay texture in lower layer with the color of seal brown 
in upper layer over brown color in lower layer. Soil depth is more than 100 cm. Soil pH ranges around 5.0-6.0. 

b. Mapping Unit SR2: SiC/C d2 

This soil unit occurs on flood plain area upstream of Spean Sraeng. Soil texture is silty clay to clay in upper layer 
over clayey texture in lower layer with the color of brown to pale gray in upper layer over light gray color in lower 
layer. Soil depth is less than 75 cm before reaching plinthic layer. Soil pH ranges around 5.5-6.0. 

c. Mapping Unit Sr3: LS/SC d1-2 

This soil unit occurs on flood plain area in the western part of Spean Sraeng upstream. Coarse texture soil with 
sand to loamy sand exists in upper layer over sandy clay in lower layer. Soil color is yellow to orange in upper 
layer and pale gray to pale brown in lower layer. Soil depth varies around 75-100 cm. Soil pH ranges 5.5-6.5. 

d. Mapping Unit Sr4: SL/SCL d1 

This soil unit occurs in levee bank. The soil texture is sandy loam in upper layer over sandy clay loam in lower 
layer. Soil color is pale brown in upper layer over pale gray in lower layer. Soil depth is more than 100 cm. Soil pH 
ranges 5.0-6.0.  

13. The results of analysis of soil samples from major soil units covering the large part of proposed irrigation 
area are as follows:  

Table 1: The Results of Soil Samples Analysis 

Item/Soil Sample SR1 SR2 SR3 

Nitrogen; Kjeldalh (%) 0.49 (medium)  0.56 (high) 0.28 (medium) 

Organic Matter (%) 1.00 (moderately low) 1.17 (moderately low) 0.67 (low) 

Available P; Olsen (ppm) 16.5 (low) 50.0 (medium) 10.0 (low) 

C.E.C. (meq/100gm soil) 8.00 (moderately low) 10.50 (medium) 6.50 (moderately low) 

Base saturation (%) 43 (medium) 52 (medium) 34 (low) 

pH; 1:5 water 5.80(moderately acid) 5.64(moderately acid) 4.85(strong acid) 

Source: ADB, 2007 (feasibility of Spean Sreng-Trapeang Ambel) 

14. In general, the soil in this area is normally saturated with ground water in rainy season and has been 
used for paddy rice cultivation for a long time. According to the sedimentation nutrition transfer by flood in rainy 
season, the soil is ranked in medium fertility class in term of plant nutrition except for Phosphorus and, probably, 
Potassium. According to soil acid condition, toxicity of trace element and some metal such as aluminum and 
molybdenum should be concerned. However, organic matters, soil improvement legume, as well as some 
chemical fertilizer are recommended. 

3.1.2 Climate 

15. The monsoon pattern controls the climate in Cambodia. The wet season, the southwest monsoon, is 
from May to November when about 90% of the rainfall occurs. The remaining months, the northeast monsoon, 
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are hot, dry and less humid with particularly high potential transpiration demands in March and April. The chain of 
mountain ranges to the west and southwest of the country modify the rainfall in the lowland area to the east that 
lies in their rain shadow. The delta and coastal region and south western slopes of the Cardamom Mountains 
receives at least 3,000 mm/year, and possibly well over 4,000 mm/year in some areas, but the carryover of wet 
conditions to the northeast facing slopes is completely unknown and an amount of 1,300 mm to 1,000 mm is 
more typical of the low land to the east. The strong influence of the Cardamom and other mountain areas are 
factors in the much lower 900 to 1,800 mm of rain over most of the low land areas during normal years. This is 
because of the rain shadow effect. Several areas around the Great Lake suffer from persistent rain-shadow 
effects, which reduce the rainfall over the same area to the range: 800 to 1,500 mm in dry year (IEE, 2007). 
During these dry years, the area suffers from rain-shadow effects over small areas on either side of the Great 
Lake, or extends over the whole lake and peripheral low land areas. The maximum 24 hour rainfall is about 200 
mm throughout the region. This is mostly connective rainfall. Occasionally a typhoon from the South China Sea or 
Gulf of Thailand might cross over land and affect the country. When this happens these storms bring strong wind 
and torrential rain. 

16. The subproject site is warm to hot year round and the climate is dominated by the annual monsoon cycle 
with its alternating wet and dry seasons. The wet season coincides with southwest monsoon rains in May to 
October and the dry season happens in November to April. On the average, more than 80% of the annual rainfall 
occurs in the wet season. December and January are the cool months and the hottest period is in March to April.  
Daily mean temperatures range between 21-25 oC for minimum and 30-35 oC for maximum. Average relative 
humidity varies from 70 % in March to 85 % in September (IEE, 2013). Annual rainfall recorded in Banteay 
Meanchey hydro-meteorological station from 1989 to 2012 varies from 792 mm in 1994 to 1,617 mm in 1997. 
Table 2 presents the monthly rainfall as gathered from Kong Va Station. 

3.1.3 Temperature and Rainfall 

17. According to the observed data of rainfall in 1989 to 2012 it showed that the annual rainfall ranged the 
lowest of 792 mm in 1994 to 1617 mm in 1997 (Table 2). The mean of the rainfall was 1,517 mm.  
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Table 2: Monthly Rainfall at Kong Va Station (Banteay Meanchey) 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total   mm

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

1 1989 10.0 0.0 19.9 86.3 189.1 153.6 149.2 230.0 164.4 229.7 84.5 0.0 1,316.6          

2 1990 0.0 55.7 58.5 58.7 118.7 151.4 56.7 200.4 196.4 305.1 76.0 0.0 1,277.6          

3 1991 0.0 2.6 0.0 60.2 63.3 80.0 252.6 212.4 200.5 116.6 7.7 14.5 1,010.4          

4 1992 38.3 67.7 0.0 38.4 88.7 135.6 88.5 182.1 167.3 229.3 3.4 5.5 1,044.7          

5 1993 8.5 0.0 27.5 29.0 87.2 113.3 31.0 196.9 190.8 145.6 17.5 3.5 850.8             

6 1994 0.0 9.2 65.9 53.0 53.0 170.3 140.5 169.2 112.3 19.3 0.0 0.0 792.7             

7 1995 0.0 15.7 58.1 171.0 116.4 124.8 243.7 82.2 419.5 229.7 12.8 0.0 1,473.9          

8 1996 0.0 2.0 59.0 96.8 172.0 116.4 116.7 101.5 408.4 178.7 83.0 0.0 1,334.5          

9 1997 0.0 9.0 1.0 193.9 145.0 238.7 196.0 297.3 342.0 194.8 0.0 0.0 1,617.7          

10 1998 0.0 65.8 0.0 82.1 152.5 219.0 100.9 256.8 188.6 70.4 145.0 10.4 1,291.5          

11 1999 1.0 5.3 18.2 94.2 286.3 247.1 209.7 158.7 171.0 208.1 92.0 0.0 1,491.6          

12 2000 0.0 14.5 29.3 396.4 126.7 118.7 240.1 166.6 123.1 337.4 6.0 0.0 1,558.8          

13 2001 2.5 0.0 100.4 65.3 246.3 126.1 82.9 225.2 156.1 169.7 25.6 0.0 1,200.1          

14 2002 0.0 5.9 16.0 67.1 154.4 201.8 171.7 235.3 251.1 122.1 9.2 53.8 1,288.4          

15 2003 0.0 22.1 29.2 115.9 140.2 164.2 148.6 161.2 230.0 148.7 0.0 0.0 1,160.1          

16 2004 9.7 5.2 0.5 128.7 109.0 243.6 182.7 155.6 160.0 121.5 0.0 0.0 1,116.5          

17 2005 12.8 0.0 7.5 99.9 169.7 120.8 212.9 94.1 208.3 260.6 5.8 25.8 1,218.2          

18 2006 6.3 71.7 68.0 93.8 109.2 37.0 328.6 171.6 253.8 118.0 2.5 0.0 1,260.5          

19 2007 4.0 29.3 15.7 139.5 206.4 87.4 164.0 104.5 267.7 98.3 116.5 0.0 1,233.3          

20 2008 0.0 18.2 48.1 121.7 232.7 87.4 89.3 181.4 368.5 242.5 116.3 0.0 1,506.1          

21 2009 0.0 0.0 68.6 223.4 119.1 180.9 86.9 43.1 250.6 147.8 3.5 0.0 1,123.9          

22 2010 9.7 13.5 25.7 67.3 60.1 122.6 120.1 205.0 228.5 295.0 4.5 0.0 1,152.0          

23 2011 0.0 13.0 31.5 282.2 89.6 62.3 222.3 298.6 218.4 298.0 4.4 0.0 1,520.3          

24 2012 24.3 15.5 80.6 112.3 179.7 76.7 91.4 101.6 475.5 147.4

Total 28,840.3        

Averge 1,517.9          

MONTHLY RAINFALL SUMMARY AT KONG VA STATION

No. Yaer

 
Source: Provincial Department of Water Resource and Meteorology (Banteay Meanchey) 

 

Figure 5: Average Temperature per Month for Siem Reap Province 

 
Source: http://www.yr.no/place/Cambodia/Siem_Reap/Siem_Reap/statistics.html 
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3.1.3 Wind 

18. Records of wind direction are available from the Pursat weather station (2003) for 2 full years and from 
MRCS for 4 years (2000 to 2004), and at Pochentong (1981- 2003). The predominant wind direction is northwest 
from January to April and from October to December, southwest and southeast from June to September. Wind 
velocity is generally moderate with the maximum approaching 2 m/s or 10 km/hour but is not a sustained wind 
and usually occurs from November to February (IEE, 2007-Spean Sreng-Tapeang Ambel). However in the open 
lake wind gush can put fishermen communities at risk during the rainy season. 

3.1.4 Relative Humidity 

19. Data on relative humidity (RH) are available at former MRCS headquarter, Pochentong and Pursat. As 
given by IEE (2007) of Spean Sreng-Trapeang Ambel, at Pursat the daily relative humidity fluctuates between the 
daily maximum somewhere above 90 % in the early morning and a daily minimum to somewhat below 40 % 
minimum during the afternoon. The daily average varies between 60% - 75%. June to December are months with 
highest relative humidity with peaks in August- September. The humidity figure in Pursat may be closely similar to 
the Banteay Meanchey and Siem Reap where are located around Tonle Sap Lake and floodplain areas.   

3.1.5 Water Resources: 

20. There are two main water resources including surface and ground water in the sub-project areas, which 
is commonly used by local people for multiple purposes such as drinking, washing, bathing, cropping and so on. 
The Stung Sreng is a major surface water system in the sub-project areas that it supports water for daily living 
and agricultural activities. The Stung Sreng is also a large tributary to Tonle Sap Great Lake. Ground water is 
also popular for the residents.  

21. Based on IEE (2007) of Spean Sreng-Trapeang Ambel, the Stung Sreng is the second largest tributary 
of the Tonlesap Great Lake, reffering to previous estimation its water resources has the potential to irrigate 
35,000 ha rice crops. Major issues of the Sreng catchments are erratic rainfall for rain fed rice cultivation and at 
the same time a high risk of flooding due to large cultivated areas are located in the low lying areas with elevation 
around 10 m. Major settlements in this part of the catchments are to be found only around small hills, along the 
river levees and sparsely higher ground. Similarly to Stung Staung and Stung Chikreng, the Sreng River was 
completely cut off from its downstream part by dike. The dike is designed to divert water from its natural course to 
irrigate surrounding areas. Though the dike has been broken in many parts, the hydrological station at Kralanh 
could not control all water from upstream. Figure 6 shows mean monthly hydrograph of the Stung Sreng at 
Kralanh. The dike was broken in 1996 and the breaches is steadily widening and deepening allowing water from 
upstream to return back to the river. 

Figure 6: Mean Monthly Hydrographs of Stung Sreng at Kralanh 

 
Source: IEE, 2007 

22. The Stung Sreng station is located near to the District office some 8 km downstream of the Spean Sreng 
dike if following the Prolay Trapeang Ambel. Current condition suggests that the Kralanh hydrological station 
does not reflect all the Stung Sreng flow especially during high floods. Part of the flow is diverted through the 
Prolay Trapeang Ambel and some other canals both in Siem Reap and in the Banteay Meanchey provinces 
through the flood plain directly to the Great Lake bypassing the Stung Sreng hydrological station. 
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23. The flow record at Kralanh shows great variability between wet years (2000, 2004) and dry year (1998 
and 2003) and between years. For wet year, rain started earlier (June- July), while the dry year, it started pretty 
late (August-September) which reflected the erratic character of the rainfall in the region.  Dry season flow could drop as low as a few hundred liters per second.  Since there was no reservoir upstream of the project area, it is difficult to assign and guarantee 

environmental flow during dry season in the downstream part of the dike.  After rehabilitation works of major water control structures, at the end of the wet season (after the 
harvest of the floating rice), some additional water could be stored in the reservoir and the flow 
regulated and early dry season flow downstream of the dike is expected to be increased.  

24. Mean monthly of Stung Sreng at Kralanh is presented in Table 3. 

Table 3: Monthly Discharge of Stung Sreng at Kralanh District 

 

Source: IEE, 2007 (Spean Sreng-Trapeang Ambel) 

3.1.6 Water Quality 

25. The deteriorated water quality in the waterways is generally due to the wastewater discharge from 
communities normally indicating by increases of coliform and BOD that affect the water use especially in the dry 
season. MOWRAM took water samples in June 2002 at two points each along the Stung Sen and Stung Pursat 
showed little variability from up- and downstream points. Average values, shown in Table 4. However, 
observations were made that rivers passing through urban areas subjected to low flow conditions often are 
degraded. According to the IEE (2007) of Spean Sreng-Trapeang Ambel, data collected by Plancentre/PCI (2004) 
indicated an average of 5×104 coliform present per 100 ml in samples taken from the Lake and the populated 
channel at Chong Kneas (Siem Reap Province). 

Table 4: Average Values for Water Quality Parameters at Four Locations in TSBR (mg/l) 

Average   SEN1   SEN2   PST1   PST2    

TSS (mg/l)   227.33  152.66  62.00   72.00    

Total P (mg/l)   0.017   0.015   0.013   0.011    

COD Mn (mg/l)   3.96   4.00   3.04   3.32    

DO mg/l    6.11   6.13   5.80   5.50   

Source: MOWRAM, 2002 

26. The study team conducted the water quality samplings in the vicinity of the project on 24-25 June, 2007 
at the following stations: 
  Stung Sreng at Tumnub Spean Sreng (ST.1)  Surface runoff at Prolay Trapeang Ambel (ST.2) 
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Table 5: Water Quality at the Subproject 

ST Parameters 
Temp. 
(C) 

Transparency 
(m) 

pH Conductivity 
(Us/cm) 

DO 
Mg/l 

BOD 
Mg/l 

TSS 
Mg/l 

TDS 
Mg/l 

TP 
Mg/l 

1 32 0.25 6.65 53.10 6.37 2.43 72.67 50.00 0.06 

2 30 0.25 6.65 38.70 4.74 1.96 59.00 346.67 0.30 

*   6.5 – 
8.5 

 >2 <30 <50 <1000 0.005-
0.5 

Note: * Standard public water protection for Lake and Reservoir (Cambodia) 

Source: IEE, 2007- Spean Sreng-Trapeang Ambel 

27. The water at ST.1 is primarily from Stung Sreng with relatively high flow (velocity of 0.33 m/sec and the 
flow volume in the range of 100 m3/s) and turbulent action which added the dissolved oxygen (DO) and 
suspended solids (TSS) to the water due to this action. The water from ST.2 is primarily the surface runoff 
collected from the surrounded paddy field and uncovered surface, therefore, a large amount of suspended solids 
(TSS), dissolved solids (TDS), and total phosphate (TP) was washed to the canal from agricultural activities. For 
the other concerned parameters, e.g., BOD, pH, DO and conductivity, it indicated that the water quality during the 
sampling period was at the acceptable condition with evidence of low contamination from human activities (low 
BOD). The conditions can be changed during the low flow period. 

28. Various water quality parameters can be used to monitor and manage surface waters: dissolved oxygen, 
BOD and coliform bacteria are important indicators at reaches of rivers through towns, and in village ponds. 
Nitrate and Phosphate can be used as evidence of agricultural pollution. Sediment (total suspended solids) is an 
indicator of stream health. 

3.2 Biological Resources  

3.2.1 Forest, Wildlife and Vegetation 

29. The Spean Sraeng-Trapeang Ambel sub-project is located in the central part of the Stung Sreng Sub-
basin approximately 20 km north of the Tonle Sap Lake Multiple Use Area (Figure 7). The surrounded areas are 
primarily paddy fields with varieties of rice cultivation. The forest and wildlife resources on the Spean Sreng-
Trapeang Ambel project are very limited due to comprehensive agricultural activities, however, there are a few of 
wood shrub-land, bamboo forest and grass land, and the majority are paddy fields (Picture below). 

30. The lowland area around the Tonle Sap Lake exhibits a variety of ecological setting, e.g., vegetation 
types, land uses, and human adaptations to the environment. The areas adjacent the Lake are seasonally 
inundated scrub forests, which give way to wetlands, grasslands and seasonally cultivated rice fields away from 
the Lake. Rivers and streams meander, often flowing into bogs and marshes, or diverted by manmade structures 
for irrigation. People inhabiting areas below 3 m asl are engaged mainly in fishing; whereas above 6 m asl rice 
farming is the main mode of occupation, communities are increasingly stable, and people follow more sedentary 
lifestyles. A variety of environmental resources are found within the communes making up the project area. 
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Figure 7: Land Use Map of Stung Sreng Sub-basin 

 
Source: IEE, 2007 (Spean Sreng-Trapeang Ambel) 

 

3.2.2 Terrestrial Ecology 

31. The Biodiversity Status Report (2005) describes Tonle Sap geography as follows: “The floodplain 
vegetation can be crudely differentiated in irregular concentric bands radiating out from the dry season low water 
mark of the Tonle Sap Lake. Forest (up to 20 m tall) and scrub (up to 5 m in height) forms a semi-continuous belt 
of vegetation, 7-40 km wide, surrounding the open water surface. Trees and scrub become lower in stature with 
increasing distance from the lakeshore and as duration of flooding decreases, and patchily distributed grasslands 
occur within this vegetation belt. The scrub is encircled by an outer band of grassland and agriculture, much of 
which is probably the result of hundreds or thousands of years of human modification. In places, scrub, grassland 
and agriculture form a complex mosaic landscape. Widespread and numerous permanent and seasonal wetlands 
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are found beyond the dry season low water mark. Large areas of the seasonal inundation zone are effectively 
“common land” and heavily utilized by the human communities surrounding the floodplain.” 

32. Based on the field visit in 14 and 15 June 2013, the forest and wildlife resources on site and immediate 
area around the proposed Spean Sreng-Trapeang Ambel subproject sites are limited due to the cultivation of 
primary rice crop in the vicinities, but there are a few wood shrub-land, bamboo forest and grass land in the upper 
watershed and along the proposed canal alignments. Regarding to the lack of forest resources along the 
subproject sites, wildlife is rarely found. 

33. During the field visit and consultation made by the environmental specialist in the dame date above 
(2013), it was found out that the natural forest in the project area has almost vanished. The land areas are 
dominated by agricultural land (pictures below). Agricultural activities including rice filed and vegetation are 
increasing in the project areas.  
 

 
The pictures show that the areas are mostly dominated by rice field  

(Photo taken June 2013) 

34. Even though the proposed subproject is not situated in the protected areas, but the proposed alignment 
of the dam improvement is an ancient dam which had been built since Angkor period. As responded by villagers 
during the consultative meeting, they stated that there are some temples (Yeay Kray and Ta Khim) located 
approximately 1 to 2 km from the proposed reservoir. These temples were broken. In addition, the proposed dam 
rehabilitation site, there still exist some bridges during Angkor Period. As the below picture is a bridge during 
Angkor period where is approximately 3 km from the proposed project alignment. 

 
The left picture shows the ancient bridge during Angkor Period and the right picture shows the ancient dam which 

are proposing for improvement (Photo taken in June 2013) 

3.2.3 Protected areas 

35. The protected areas are under control by the Ministry of Environment (MoE). Twenty-three (23) 
protected and wildlife conservation areas are administered since 1993 by the Ministry of Environment5 (Table 6). 
Law for the projected areas embodies that every protected area shall be protected and controlled from any 
negative impacts of every activity as mentioned in article 41. Every development or projects proposed in the 
protected areas will be banned except those which are approved by MoE in terms of benefits to natural resource 
conservation and management purposes. 
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Table 6: Description of the protected areas administrated by the MoE 

Protected area Surface area (ha) Province 

Natural Parks:  871,250 ha  

Bokor 140,000 Kampot  

Botum Sakor 171,250 Koh Kong  

Kep 5,000 Kep 

Kirirum 35,000 Kampong Speu and Koh Kong  

Phnom Kulen 37,500 Siem Reap  

Ream 150,000 Sihanouk-Ville  

Virachey 332,500 Stueng Treng and Rattanakiri. 

Wildlife Preserves:  2,030,000 ha  

Boeng Per 242,500 Kampong Thom  

Kulen Promtep 402,500 Siem Reap, Oddor Meanchey and Preah Vihear 

Lumphat 250,000 Rattanakiri and Mondulkiri.  

Peam Krasoab 23,750 Koh Kong  

Phnom Namlear 47,500 Mondulkiri  

Phnom Oral 253,750 Koh Kong, Pursat and Kampong Chhnang  

Phnom Prich 222,500 Mondulkiri and Kratie  

Phnom Samkos 333,750 Koh Kong and Pursat 

Roneam Donsam 178,750 Battambang 

Snoul 75,000 Kratie 

Protected Scenic View Areas:  500,950 ha 

Angkor 10,800 Siem Reap  

Banteay Chmar 81,200 Banteay Meanchey  

Dung Peng 27,700 Koh Kong  

Preah Vihear 5,000 Preah Vihear  

Samlot 60,000 Battambang  

Tonle Sap 316,250 
Kampong Chhnang, Kampong Thom, Siem Reap, 
Battambang and Pursat. 

Source: Royal decree on the creation and designation of protected areas (1993) 

3.2.3 Fisheries and Aquatic Environment  

36. The Tonle Sap Lake, its floodplain, and the adjoining rivers support one of the most productive inland 
fisheries in the world nearly 10 times more productive than the North Atlantic productivity. The lake reportedly has 
a potential fish production of 65 kg/ha/year based on the dry season area (FAO 1994). Cambodia‘s inland 
fisheries are totally depended on the seasonal increase in the water flow of the Mekong and other rivers that 
cause inundation of floodplains, forest and shrub-land. The increase of the area and depth of the Tonle Sap Lake 
during the wet season from 2,500-3,000 km2 to 10,000-15,000 km2 (NEDECO 1998, MoE 2004) and from 1-2 
meters to 8-10 meters has an immense effect on the fish production. 

37. Aquatic ecosystem within the subproject is studied the whole year round. Occasionally, flooded rivers 
change over the annual cycle, upland streams, marshes, seasonally flooded fields and forests, and ponds and 
impoundments also vary in water depth and quality over the annual cycle. There are more than 200 fish species 
that inhabit in the inland water of Cambodia and in Mekong Basin. Most of these fishes are well adapted to a 
widely fluctuated water level and a wide range of tolerance for temperature, pH, and dissolved oxygen. Based on 
field visits and discussions with local people, same fish species in the tributaries of the Tonle Sap flooded areas 
can also be found in the Stung Sen sub-basin. 
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38. Based on the GMS (2002), the most common fishes found in Tonle Sap and Floodplain areas are 
presented in the Table 7 below. 

Table 7: Fish commonly found in the Tonle Sap and Floodplain area 

Local Name  Scientific Name  Comments  

Trei Ros/ Ptuok  Channa striata  Migrates for breeding  

Trei Andeng Tun  Clarias macrocephalus  Migrates for breeding  

Trei Chhpin Barbodes gonionotus  

Trei Riel Henicorhynchus siamensis  

Chhlang Mystus filamentus  

Trei Kes  Micronema bleekeri  

Trei Kagnchruk Botia modesta  

Trei Kamphleanh Trichogaster trichopterus  Migrates for breeding 

Trei Kamphleav Kryptopterus moorei Migrates for breeding  

Kanh Chanh Chras Pseudambassis notatus  

Kanh Chos Mystus mysticetus Migrates for breeding 

Kan Trob Pristolepis fasciata  

Khnong Veng Dangila lineata Migrates for breeding 

Kranh Anabas testudineus Migrates for breeding 

Kros phnom Poropuntius deauratus Migrates for breeding 

Angkat Prak Cyclocheilichthys microlepis  

Slat Notopterus notopterus  

Ta Aun/ Kramorm Ompok bimaculatus  

Sraka Kdam Cyclocheilichthys repasson Migrates for breeding 

Source: GMS, 2002 

39. The below picture is some fish species that fisherman Caught in Spean Sraeng-Trapeang Ambel. 
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Table 8: Some Fish Species in Stung Sreng Sub-basin 

 

3.3 Socio-economic Conditions  

40. Basic characteristics of the sub-basin in terms of basin area, population, administrative units, etc., can 
be summarized as shown in Table 9. 

Table 9: Characteristics of the basins 

 
 

41. Based on the IEE (2007) of Spean Sreng-Trapeang Ambel, the sub-basins under study should not have 
a problem of population pressure, as the average population density is low in general. Stung Sreng sub-basin has 
the density of 35 persons/km2. On the contrary, adequate availability of labor for irrigated agricultural 
development, if to be promoted, should be a subject of further study. 
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42. On the aspect of poverty level by comparison of four selected sub-basins, earlier analysis indicated that 
Stung Chikreng sub-basin of Siem Reap could be the poorest as the whole sub-basin (100% of basin area) has 
the population that more than a half of them (>50%) has an average income below the poverty line12 (IEE, 2007). 
Stung Chickreng sub-basin is followed by Stung Sreng sub-basin (85% of the sub-basin area), Stung Staung sub-
basin (60% of the sub-basin area) and Stung Sen sub-basin (25% of the sub-basin area), respectively. 

3.3.1 Population 

43. Spean Sraeng-Trapeang Ambel is located in Speang Sreng commune and Phnom Dei commune of 
Phnom Srok district, Banteay Meanchey province, and Ta An and Chunleas Dei Commune of Kralanh District, 
Siem Reap Province, this sub-project will benefit to most villages in Speang Sreng commune. 

44. The total population of the Spean Sreng-Trapeang Ambel is 4,194 of Spean Sreng commune, 9,129 of 
Phnom Dei, 4,253 of Ta An Commune and 8,123 of Chun Leas Dai which only 12,501 population are beneficiary 
from the sub-project (Table 10).   

Table 10: Population of Beneficiary Villages in Spean Sraeng –Trapeang Ambel Sub-Project 

No Description 
Spean Sreng Trapeang Ambel 

Spean 
Sreng 

Phnom 
Dey 

Total Ta An 
Chunleas 

Dai 
Total 

1 Total population 4,194 1,269 5,463 4,253 2,785 7,038 

1.1 Total Male 2,123 656 2,779 2,055 1,376 3,431 

1.2 Total Female 2,071 613 2,684 2,198 1,409 3,607 

2 Ethnicity  

2.1 Khmer   100%   100% 

 

Table 11: Population of Ta An Commune, Kralanh District, Siem Reap province 

No Village Family Population Female Male Target village 

1 Sosai Pong 135 686 357 329 Yes 

2 Anlong 115    597 315 282 Yes 

3 Trapeang Chhuk 64 364 182 182 Yes 

4 Toeuk Chhum 47 254 127 127 Yes 

5 Sam Roang 53 259 132 127 Yes 

6 Kdol 133 731 382 349 Yes 

7 Ta Loeng 54 287 152 135 Yes 

8 Ta An  116 651 338 313 Yes 

9 Phum Thmey  19 93 51 42 Yes 

10 Phnom Touch  66 331 162 169 Yes 

Total 802 
 

4253 2198 2055 Yes 

  Source: Ta An Commune data, 2012 

Table 12: Population of Chun Leas Commune, Kalanh District, Siem Reap province 

No Village Family Population Female Male Target village 

1 Tram Kong  242 1066 527 539 No 

2 Chhuk Roth  125 579 271 308 No 

3 Run 110 556 270 286 No 

4 Kork Tnort  100 442 226 216 No 

5 Khna Chor 137 565 306 258 No 

6 Dam Rei Slap 174 724 382 342 No 

7 Ta Miekh  82 380 186 194 No 

8 Chhun Loas Dai 290 1226 652 574 Yes 

9 Pras Lean  201 1005 492 513 Yes 

10 Rolum Svay  117 554 265 289 Yes 

11 kam Bor 256 1026 567 469 No 

 Total 1834 8123 4144 3988  

Table 13: Population of Spean Sreng Commune, Phnom Srok District, Banteay Mean Chey Province 
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No Village Family Population Female Male Target village 

1 Rouk 281 1,366 677 689 Yes 

2 Muk Chhneang 119 559 278 281 Yes 

3 Spean 112 532 271 261 Yes 

4 Kouk Char 141 649 318 331 Yes 

5 Kandoal 88 445 224 221 Yes 

6 Pongro 141 643 313 330 Yes 

 Total 882 4,194 2,071 2,123  
Source: Spean Sreng Commune data, 2012 

 

Table 14: Population of Phnom Dei Commune, Phnom Srok District, Banteay Meanchey Province 

No Village Family Population Female Male 
Target 
village 

1 Phnom Dei 55 273 138 135 Yes 

2 Ponley 398 1,935 903 1,032 No 

3 Kouk Seh 148 743 378 365 No 

4 Thnal Dach 123 549 288 261 No 

5 Bos Sbov 183 897 428 469 No 

6 Trapeang Prei 117 529 269 260 No 

7 Kamping Pouy 507 2,235 1,129 1,106 No 

8 Spean Kmeng 213 996 475 521 Yes 

9 Trang 168 745 396 349 No 

10 Khchay 47 227 129 98 No 

 Total 1,959 9,129 4,533 4,596  
Source: Phnom Dei Commune data, 2012 

3.3.2 Employment  

45. The census (2008) shows that the total population of Cambodia in 2008 is 13,395,682 persons of which 
6,935,246 persons were employed while 118,152 persons were unemployed. By comparison, the number of un-
employment in country was decreased from 273,183 persons in 1998 and 118,152 in 2008 (Table 15).   

Table 15: Status of Employment 

Status of Employment 
1998 2008 

Persons Persons 
Total population in Cambodia 11,437,656 13,395,682 
Employment 4,845,762 6,935,246 

Unemployment 273,183 118,152 

Urban Population 2,095,074 1,299,677 
Employment 761,998 1,233,174 

Unemployment 95,235 58,337 

Rural Population 9,342,582 12,096005 
Employment 4,083,764 5,702,072 

Unemployment 177,948 59,815 
Source: Population census (2008) 

3.3.3 Poverty 

46. Based on ADB (2013) of O Touk Detailed Design Report, the poverty map produced by the United 
Nation World Food Program in collaboration with the Ministry of Planning using agricultural landholdings as an 
indicator, people owning less than 2 ha are considered to be poor. Other methods using the criteria set are 
household’s wealth assessment and the result in combining poor and the poorest.  
 

47. Based on ADB (2007) of Feasibility Study, it was conducted self-assessment of wealth and poverty of 
the Spean Sreng-Trapeang Ambel. It shows that poverty incidence of Spean Sreng is very high in villages of this 

commune compared to villages in other communes. The most poverty struck villages in this commune are Pongro 
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(83.33%), Spean (73.27%), Kandol (70.00%), and Muk Chhneang (60.23%). As for Trapeang Ambel, it reveals 
that poverty incidence is low in villages of this commune compared to villages in other communes. The most 
poverty struck villages in this commune are Anlong (50.00%), Tuek Chum (48.84%), Samraong (45.45%), and Ta 
Loeng (44.44%). 

3.3.4 Agriculture 

1. Crops of Spean Sraeng 

48. Rainfed rice is the main crop of the villagers, while some households also grow vegetables after rice by 
pumping from ponds and tributaries. The stated problems of the people in the commune associated with 
agriculture include: lack of water for farming, lack of agricultural techniques and skills, lack of high yielding seed 
etc. 

49. Based on IEE (2007) of Spean Sreng-Trapeang Ambel, on average 84% of households raise cattle (cow 
and water buffalo) and 51% of households raise pigs. Female members of the households are responsible for 
taking care of cattle and pigs. The work burden of women related to raising pig and cattle goes up during dry 
season when grazing land dries up and water (for drinking and bath of cattle) becomes scarce.  

2. Crops of Trapeang Ambel 

50. Rain-fed rice is the main crop of the villagers, while some households grow a second crop of vegetables. 
The common problems of the people in the commune associated with agriculture are damaged irrigation system 
and facilities, lack of technical skills on agriculture, and lack of credit/capital to buy fertilizer and seed. The 
additional problem of female-headed households associated with agriculture is lack of adult male members who 
could help them in doing field-based agricultural work such as preparation of land, carrying rice from field to home 
etc. On average 66% of households raise cattle (cow and water buffalo) and 52% of households raise pigs (IEE, 
2007). Female members of the households are responsible for taking care of cattle and pigs. The work burden of 
women related to raising pig and cattle goes up during dry season when grazing land dries up and water (for 
drinking and having bath of cattle) becomes scarce. 

3. Use of fertilizers and pesticides: 

51. In the household survey, a global 86% of respondents used DAP (avg. 132 kg/respondent) and 13% 
used Urea (avg. 95 kg/respondent). The average spend on DAP was 87,484 KR per user and 47,000 KR on Urea 
(IEE, 2007). After rehabilitation, improved water control will improve the response to chemical fertilizers which 
farmers are already used to applying. 13% of farmers used their own compost (avg. 2 tons/farm) and 22% their 
own manure (avg. 0.8 t/farm). 19% respondents reported using pesticides, principally Dithane and a brand called 
“Elephan”.  

52. As reported from the consultative meeting in 2013 with villager’s chiefs and commune council of Spean 
Sreng, farmers in the commune using chemical fertilizer for rice crop is about 98% while organic waste including 
animal dung is only 2 %. Most of them however use more natural fertilizers from manures and placed in rice fields 
prior to plowing. 

4. Livestock 

53. Livestock is perceived as an integral element in the improvement of rural livelihoods as sources of food, 
income and farming aids. In Cambodia, cattle and buffalos provide most of the draught power and the manure 
use as natural fertilizer for rice and other crops. 

54. The villagers in Spean Sreng commune raise cattle, buffalos, pig, chicken and duck for improving their 
family income. Some villagers raise only cattle and buffalos for agricultural cultivation as draught power. 

3.3.4 Other major occupation 

55. Other occupation of people living in the target villages are fishing, off-farm or nonfarm labor, logging, 
palm sugar making, business, animal raising and labor migration. Slight differences in composition of occupations 
between women and men could be observed. Livestock production is common for most of the farmers. Most of 
the villagers raise cattle and buffalos because they need animal power for agricultural purposes and 
transportation. For other live stocks, some villagers raise pigs, chicken, and ducks as other source to augment 
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additional family income especially during dry season when agricultural activities are meager due to lack of water 
to sustain the life of rice. 

3.3.5 Water Use 

56. Most of the villagers depend on rain water for rice crops. The water from Stung Sreng is important for 
villagers residing near the river such as: Pongor, Kandaol, Kouk Char, Speng, and Mukh Chhneang villages. For 
household purposes, they use water from Stung Sreng, well, pond and rain water. For drinking purpose, they use 
water from well, pond and rain, almost all of the villagers drinks raw water, with only a few old people drink boiled 
water. 

57. The number of wells and ponds in the 3 villages are: Ta An village = 2 wells, Sarsai Pong =2 wells, Pon 
= 1 well, and Phnom Touch village = 4 wells, 3 ponds. Concerning the source of water for domestic uses, Rouk 
village has 5 wells and 2 ponds, Speng village has no well and pond, people use water from Stung Sreng for all 
needs (IEE, 2007). Only Rouk village is located far from Stung Sreng about 2 km, during dry season, no water in 
ponds and wells, so villagers have to travel to take water from Stung Sreng too.     
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4. POTENTIAL ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES  

4.1 Environmental Assessment Methodology 

58. The initial environmental examination (IEE) provides an analysis of potential impacts related to the 
improvement of Spean Sreng-Trapeang Ambel Core sub-project. The main purpose of this assessment is to 
derive negative and positive impacts which may possibly emanate from the sub-project development.  

59. Impacts are analyzed in 3 key aspects during: pre-construction (project location and design); 
construction; and operation. The levels of effect are classified into four degree of impacts defined as following:  
  Not significant (D1): No impact from the project activity 

 Small impact (D2) - low probability of occurrence and low magnitude of any impact occurring on the 
environment.  

 Moderate impact (D3) – Moderate probability of occurrence and moderate magnitude of any impact 
occurring on the environment.  

 Major impact (D4) - high probability of occurrence and high magnitude of any impact occurring on 
the environment.  

(+) = beneficial impact 

60. The impacts are also considered on the duration of occurrence as shown below:  Short term = less than 1 year,  

 Medium term = 1 to 5 years,  

 Long term = More than 5 years   

4.2 Environmental Impact Screening 

61. Screening of potential environmental impacts are undertaken at each stage of the project’s phase. The 
activities that will be undertaken and considered are as the follows: 

(a). During pre-construction: This will consider the impacts occurring during site selection, project design, 
completion of the detailed design and land acquisition. 

(b). During construction: includes tree clearing, earth works and construction. 

(c). During operation: Occurring after completion of irrigation construction. 

4.3 Environmental Problems Due to Project Location 

62. The issues related to project location encompass the rehabilitation of the existing 10-km dike, improve 
and install new gates in Stung Sreng. The details are as follows: 

(a). Structure 

63. Two environmental issues are expected to be resulted from the rehabilitation of a control structure 
across Stung Sreng. First, the need to maintain river flows downstream. Second, the obstructions of the upstream 
and downstream movement of fish population. The Stung Sreng borders between Siem Reap and Banteay 
Meanchey provinces and provides irrigation and domestic water to a number of communities. It also provides 
habitats for aquatic fauna and fisheries during the dry season before draining to the Tonle Sap Lake. The intent of 
the Spean Sraeng-Trapeang Ambel subproject is to provide the flood recession irrigation type to retain a portion 
of the flow only in the wet season. As designed, the average volume taken from Stung Sreng will range from 0 to 
max. 6.5 m3/s. This can represent as little as 10 percent of the flow in Stung Sreng during the wet season. A loss 
of one tenth of the volume from Stung Sreng during the flood season should not have any adversed impacts on 
downstream water use. 

64. Due to the nature of this sub-project, the flood water will be retained approximately from July to 
December, after which the reservoir will be dried up. During the dry season, all of the gates will be closed, except 
at the harvesting gate which is the lowest elevation gate. Thus, below a certain flow level water will only flow 
through the lower outlet providing the full amount for downstream use. In the wet season when there are large 
volumes of water in the river (July or August), the gates would be operated to adjust the water level to be high 
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enough so that it can enter the main canal. Excess water (approximately 80 percent of flow) will flow through the 
main barrage gates and continue downstream of Stung Sreng River. This design will allow water to be diverted to 
the main canal during the flood periods and still provide sufficient water for downstream use. 

65. The proposed rehabilitation will retain the water only during the wet season. Therefore, the hydrological 
regime of Stung Sreng and Tonle Sap Lake will not be affected during the dry season. The Spean Sraeng-
Trapeang Ambel structure at Stung Sraeng does not appear to be a major barrier for fish movement. The main 
and distribution systems of the scheme will eventually direct the water back into nearby Boeng (Lake), pond and 
Stung Sreng. It appears that although movement is partially blocked by the gates, fish can eventually by pass it 
simply by moving through the network of canals and the sheet flood.  

66. Third is the seen impact of flood on a Pagoda situated inside the rim of the reservoir. As responded by 
villagers and local authority, they assume that the pagoda will be affected by flood if there is no proper design of 
not providing a control gate. They added that the pagoda will be free from flood if water level of the reservoir is 
less than 2 meters deep.      

67. Considering all of the above factors, it appears that: 
 

i. The Spean Sraeng-Trapeang Ambel would have no impact on the April to June fish migration. Although 
it is at the beginning of the reservoir level built-up, not all the gates will be closed because of the need to 
release for the maintenance of the downstream flow. Therefore, it would allow upstream and 
downstream passage of fish. 

ii. During the wet season, there would be no blocking to the upstream movement because the gate has to 
be opened to release relatively large amount of water volume to the downstream. Moreover, the sheet 
flood will also cover most of the area along Stung Sreng river banks around Siem Reap and Banteay 
Meanchey provinces, fish movement can, therefore, be connected by the flooded flow. 

iii. October to December stream movement will not be obstructed, with water flowing through the gates 
during the wet period (October and November) and through the low flow gates during December. 
Upstream movement may be blocked for a short period in November when flows begin to decrease and 
the time the low flow gates are opened. The impact is likely to be small, with a little delay in upstream 
migration. 

68. The overall impact of the structure as designed and properly operated on the fisheries resource is likely 
to be minor. Nonetheless, precaution and mitigation measures will be required especially the approval of the final 
design, monitoring and mitigation measures by the PIU and PMU in cooperation with Provincial Department of 
Fisheries. For the Trapeang Ambel side, there are no significant environmental concerns with its location mainly 
because the project is only to rehabilitate canal which is already in existence since 1977 and construction of the 
additional secondary canal systems in the nearby area. 

69. This sub-project is located about 20 km north of the Tonle Sap Biosphere Reserve (TSBR) and is not 
located near any other environmentally sensitive area. Moreover, the area is already heavily cultivated with rice 
crops. The likelihood of any impact is, thus, insignificant. While there will be some minor changes in hydrology 
related to project works, these will be remedial and excess water will simply be returned to the nearby Boeng 
(Trapeang Tlat) and Stung Sreng. No permanent displacement of families is envisaged. The project will not entail 
any impediments to the movement of wildlife, cattle or people, nor will it encroach on historical or cultural areas. 
The project is designed to enhance drainage and wet season irrigation so there will be no significant alteration 
related to regional flooding or drainage hazards. 

(b). Local Ecological Features 

70. The existing Spean Sraeng-Trapeang Ambel is located outside all of the protected areas. The site is 
approximately 20 km north of the TSBR Multiple use area. The surrounding land use is paddy field, grassland and 
shrub. Thus, the potential impact on local ecological features is not envisaged.  

4.4 Environmental Problems Related to Design 

71. There is large capacity of the reservoir. The intention of the development is to support the wet season 
and floating rice crops. Currently, this area is flooded annually; therefore, no housing is recorded in the reservoir, 
however some houses settle close to the proposed alignment of dam rehabilitation but no displacement is 
expected. For the Spean Sraeng-Trapeang Ambel, the structure is already existed and the proposed sub-project 
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will be primary the rehabilitation of the existing structures to retard some of the flood and utilize for wet season 
irrigation purposes; therefore, less environmental problems are envisaged. 

72. There is a possibility that an optimal design of the Prolay Trapeang Ambel scheme may entail some loss 
of existing paddy land, either to provide secondary canals or to improve the drainage system. However, the land 
holdings within the project area are ranging from 1.8 to 2.3 ha such losses could not be a heavy burden to 
farmers (IEE, 2007). If a loss of paddy areas is likely then it will be necessary to ensure that the design is fully 
accepted by the Farmer Water User Committee as well as the concerned communities and the affected farmers, 
and the compensation is considered for any land lost. At present, there seems to be no potential impact posed by 
the gates within the canals since variety of fish species are able to navigate themselves and spread throughout 
the project and nearby area and into the Stung Sreng via the nearby Boeng and sheet flood. Major works which 
would change this situation are not foreseen. 

4.5 Environmental Problems Associated with the Construction Phase 

73. Some short-term negative environmental impacts may occur during the construction phase in case of 
improper management. These impacts would include the mobilization of heavy equipment, location of worker’s 
camps, and waste disposal. None of these impacts are expected to be significant. 

(a) Mobilization of Heavy Equipment 

74. Some heavy equipment (heavy trucks, bulldozers, backhoes, etc.) will be brought into the construction 
area for excavation and construction works. They will only be transported in and out during the construction 
period and in relatively small numbers. Since the project area is sparsely populated, no serious disturbance is 
envisaged. 

EMP: this impact will be reduced and avoided if it will be implemented properly as enumerated below. 

-  Drivers must respect to traffic law and drive slowly and carefully. 

-  All construction equipment and trucks must park at safe parking areas. 

-  All construction equipment and trucks must check quality control regularly.  

Monitor by: PMU/PIU/TA (Environment) 

(b) Setting up of Labor’s Camp and Sanitary Control 

75. Some workers will be recruited for construction activities. These will include non-skilled workers, 
operators and drivers as well as surveyors and construction supervisors. Since the works will be relatively small 
scale and expected to be completed within 1 year, large numbers of workers are not expected. This will have 
minor impact as long as their living quarters will be situated away from the nearby communities and careful 
attention has to be paid to the sanitary conditions around the camp site, e.g., solid waste, sewage disposal and 
proper sanitary toilet usage. On the other hand, the presence of project workforces may provide a source of 
additional income to local residents through the provision of supplies and services. 
EMP: This impact will be reduced and avoided if it will be implemented properly as enumerated below. 

- Contractor should train workers on environmental management and sanitation and working safety, 

- Contractor should provide sufficient waste bin for temporary storage before transporting to dispose at 
safe dump site where approved by local authority.   

- The labor’s camp should clean after movement to other place.  

- Contractor must provide a sanitary toilet for workers. 

Monitor by: PMU/PIU/TA (Environment) 
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(c) Conflict with land’s owner 

76. During construction, contractor will excavate some soil from land along proposed alignment/dam. This 
will effect on private land which owns by villagers. As given results, there will make conflict between contractor 
and land owner. Additionally this will also result environmental problems including unaesthetic and erosion at 
envisage of an excavation. 
EMP: The conflicts and environmental problems can be reduced or avoided if mitigation measures below will be 
considered: 

- Contractor will not be allowed to excavate soil from land along a bank of the alignment dam for 
improvement, especially private/villager’s property.  

Monitor by: PMU/PIU/TA (Environment)/FWUG/local authority 

4.6 Environmental Problems Associated with the Operation Phase 

(a). Water User Conflict  

77. During operation there will be some conflicts which expected between water users at downstream and 
upstream respectively. Generally conflicts will result from insufficient quantity of water uses, competition of water 
demand and in-understandability. The water users at upstream will be able to access water easily than users at 
downstream. Therefore, without proper management and water equitable share, the conflict cannot be avoidable. 
EMP: The conflicts can be reduced or avoided if mitigation measures below will be considered: 

- Establishment of Farmer’s Water User Group (FWUG), 

- Development of Management and Operation Manual, 

- Sufficient training on topics of management, conflict solution and water equitable uses to FWUG and 
public awareness to community. 

- Capacity of reservoir.   

Monitor by: PMU/PIU/TA (Environment)/FWUG 

(b). Chemical Fertilizer Use 

78. As responded by participatory meeting with commune council and villager’s chief of all target 
communes, chemical uses for agriculture are popular to farmers in the area to improve agricultural product. A 
tendency of agricultural activities will increase when the irrigation system and reservoir will be increased. Hence 
pollution of chemical fertilizers will be expected respectively.  

EMP: Impacts can be reduced or avoided if the proposed mitigation measures will be properly implemented. 

-  Environmental training and public awareness on impact of chemical fertilizers, benefit of 
organic/compost fertilizers, and environmental impacts must be conducted to all villagers and local 
authority in the project area,  

Monitor by: PDWRAM/FWUG/local authority
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Table 16: Matrix of Potential Environmental Impacts and Possible Mitigation Measures 

Potential impacts Nature of impacts Significance Duration Mitigation Measures Cost  Responsibilities 
1. Recommendation during project location and design phase 

UXO - Project works will take place in areas 
that are already well trafficked. Thus, it 
is not likely to have a significant UXO 
risk. During the public consultation in 
June 2013, no one raised about the 
UXO risk at the proposed site as it was 
existing irrigation since Pol Pot 
Regime. However, a borrow pit site is 
unknown yet that it could be harmful on 
UXO.    

D2 Short 
term 

- To avoid any risks, On all sites where 
excavation or ground clearance needs to 
take place, where there is a reasonable 
doubt as to the safety of the area, an 
approved mine clearance agency should 
be engaged for an agreed package of 
verification, detection and clearance 
work, to ensure that all areas where 
excavation, or access construction will 
take place are clear of UXO. 

In contract by 
Contractor 

PMO/PIU 
 
TA/ Contractor 
 
Monitor: 
PMO/PIU/TA 
(environment, 
Engineer) 
 

Protected areas 
 
 

- The sub project is located outside all of 
the protected areas and TSBR Multiple 
use area. The surrounding land use is 
dominated by paddy field. Thus, the 
potential impact on local ecological 
features is not envisaged. The 
rehabilitation will provide sufficient 
water to support additional moisture to 
the immediate watershed throughout 
the year thus it can improve the 
conditions of terrestrial habitats for the 
local flora and fauna. In addition, the 
reservoir may also serve as the habitat 
for migratory birds from other places 
too. 

D3+ Long 
term 

N/A N/A PMO/PIU 
 
TA 
 
Monitor by: 
PMO/PIU/TA 
(environment) 
 
 

Downstream impacts 
(Water Quantity) 

- Increased irrigation water could cause 
damages for downstream farmers. 
Such risk is not likely to be significant 
because (i) the water control system 
have been installed by installing gates 
on the structures along the dike (ii) 
Better control with gates will improve 

D3 Medium  - The technical assistance will provide 
training for the farmers on an irrigated 
agriculture practice to improve their 
knowledge in field water management, 
maintenance of water depth, level and 
timing, and role of drainage and its 
benefits. As part of the environmental 

Project cost 
(Package of 
capacity building 
and FWUC)  

PMO/PIU 
 
TA: Engineer 
 
FWUC 
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Potential impacts Nature of impacts Significance Duration Mitigation Measures Cost  Responsibilities 
irrigation especially during the wet 
season to regulate the required flow 
and distribution of discharge 
requirements. 

monitoring plan, however, a water 
availability monitoring will be conducted 
in the downstream communes during the 
wet and dry seasons to minimize any 
adverse impacts and take any necessary 
remedial measures in a timely manner if 
necessary. 

Monitor by: 
PMO/PIU/TA 
(Environment, 
Engineer) 
 
 
 
 
 

Fish migration - Flow of Stung Sraeng River will be 
stored in the reservoir tapped by a 
main barrage but; during this 
occurrence, alternate waterways are 
still present in the system. Fishes can 
still use the main canal, sub canal and 
migrate to nearby streams between 
downstream and upstream. Therefore, 
the route of spawning is not totally 
blocked because (i) fish could bypass it 
by moving through the network of 
distribution canals through nearby 
streams and ponds and traveling 
through the proposed canals to the 
upstream; and (ii) the water control 
gates will be opened to release water 
for irrigation allowing upstream and 
downstream passage of fish.  

D3 Medium 
Term 

- To ensure no adverse impacts on fish 
movement, engineer’s design should 
concern on fish resources and 
movement to upstream and 
downstream:  Consider in the design - mitigations to 
sustain the existing aquatic life.   The control gates are shall release 
water in time for spawning.   FWUC will coordinate with local 
authority and villagers for additional tips 
and training.   Monitoring of fish movement in wet and 
dry season during operation and 
maintenance. 

- If possible, construction should be
implemented during dry season. 

Project Cost in 
Project Design 
 
 
 
 
 
 
 
 
Monitoring cost: 
to be included in 
monitoring plan 
(Table 17)  

PMO/PIU 
 
 
TA: Engineer and 
Environment 
 
Monitor: FWUC 
 
 
 
 
 
Monitor: FWUC 
 
 
 
Monitor: FWUC 
 

flooding and erosion - Some sections of the project alignment 
will be affected by flooding and erosion 
especially during rainy season 

D2 Long 
Term 

- The impacts therefore will be reduced or 
avoided by proper qualitative design and 
experiential contractor together with 
environmental consideration like 
plantation of tree along alignment where 
is highly affected by erosion. 

- Project Cost 
- Cost of the 
plantation 
(presents in 
construction 
period) 

TA: Engineer  
 
Monitor: 
PMO/PIU/TA 
(environment, 
engineer) 
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Potential impacts Nature of impacts Significance Duration Mitigation Measures Cost  Responsibilities 
Encroachment of 
precious ecological 
areas.  

- The subproject is located in intensively 
cultivated areas outside Tonle Sap 
Multiple Use areas.     

D1 
 
 
 
 
 
 

Medium 
Term 

- As the proposed site is out of protected 
areas and conservation thus it will not 
have any significant impact, but 
environmental consideration is still care 
about ecological species if there will 
happen during construction or operation.  

Project cost PMO/PIU 
TA: Engineer and 
Environment 
Monitor: 
PMO/PIU/TA 
(environment) 

Historical/cultural 
monuments and 
values  

- No special historical or cultural 
monuments are located in the 
subproject area. Based on the 
consultative meeting with villagers in 
June 2013, there are some historical 
building such as bridge and temple but 
they are located 1 to 3 Km from the 
proposed subproject; however they 
raised that the proposed dam for 
improvement was the existing dam 
during Angkor period thus it still has 
some ancient remaining bridges along 
the proposed rehabilitation alignment 
but this was improved during Pol Pot 
regime. Hence It now will not like 
impact.    

- One pagoda is located in the proposed 
reservoir thus this pagoda will risk on 
flood. 

D2 Medium - The contractor will not allow excavating 
land for borrow pit around and along the 
alignment of the dam. In case some 
precious historical pieces will found; 
contractor must report to local authority 
immediately.    

- Improved water control structure can 
control water level in the reservoir and 
limit flooding 

- Engineer design must consider on water 
level of the reservoir to ensure that the 
pagoda will not risk on flood. 

Project cost  PMO/PIU 
TA: Engineer and 
Environment 
Monitor: 
PMO/PIU/TA 
(environment) 

Funeral areas - There is no any funeral areas within 
the sub-project 

D1 N/A N/A N/A N/A 

Resettlement / Land 
Acquisition  

- Private assets including land and 
economic trees 

D2 Long 
Term 

- Included in Resettlement Plan. The 
grievance mechanism can be found in 
the section 5.2.   

Project Cost PMO/PIU 
 
TA: Resettlement 
Monitor: 
PMO/PIU/TA 
(Resettlement) 
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Potential impacts Nature of impacts Significance Duration Mitigation Measures Cost  Responsibilities 
Regional flooding / 
drainage hazards 

- The improvement dam will also risk of 
flood during rainy season.  

D2 Medium - Improved water control structure can 
control and limit flooding 

- Quality of design and experiential 
contractor are very important to ensure 
its quality 

Project cost of 
contractor 

PMO/PIU 
TA: Engineer and 
Environment 
Monitor: 
PMO/PIU/TA 
(environment) 

2. Impacts during Construction Phase 

Dust from  
construction works 

- An adverse environmental impact 
could occur during the construction 
phase in case of improper construction 
management but is not likely 
significant. 

D2 Short 
Term 

- Water shall be sprayed during 
construction if the construction zone will 
be located close 50 m to urban areas 
such as village, hospital, school and so 
on to ensure that dust is minimized 
throughout the construction zone. 

In contract of a 
contractor 
bidding package 

Contractor 
 
Monitor: 
PMO/PIU/TA 
(environment) 
 

Dust and material 
Transportation   

- An adverse environmental impact 
could occur during the construction 
phase in case of improper construction 
management but is not likely 
significant. 

D2 Short 
Term 

- Dry material handling and transport 
generate large amounts of dust thus: 

 The Contractor shall prepare a dust 
control program. 

 Water shall be sprayed where dry 
materials are handled, crushed and 
transported. 

- Vehicles transporting materials are to be 
covered to reduce spills and dust. 

In contract of a 
contractor 
bidding package 

Contractor 
 
Monitor: 
PMO/PIU/TA 
(environment) 
 

Air pollution and 
noise 

- An adverse environmental impact 
could occur during the construction 
phase in case of improper construction 
management but is not likely 
significant. 

D2 Short 
Term 

- Vehicle and equipment emissions cause 
air pollution and noise: Hence, vehicles 
and equipment are to be maintained to 
meet Cambodian emission and noise 
standards. 

- Construction within 100m of a village or 
town is to be limited to lunch hours and 
night time. 

In contract of a 
contractor 
bidding package 

Contractor 
 
 
 
 
Monitor: 
PMO/PIU/TA 
(environment) 

Human wastes from 
construction 

- An adverse environmental impact 
could occur during the construction 
phase from workers feces. This will 
generate flies and transmitted diseases 

D2 Short 
Term 

- Provision of sanitary facilities (toilets, 
burying, etc.) with proper waste disposal 
will be provided by contractors. 

In contract of a 
contractor 
bidding package 

- Contractor 
- Monitor: 
PMO/PIU/TA 
(environment) 
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Potential impacts Nature of impacts Significance Duration Mitigation Measures Cost  Responsibilities 
which will possibly result un sanitation 
in the areas.  

 
 

Solid waste 
generation from 
construction camp, 
work sites and 
workers 
 

- Solid waste can create nuisance and 
bad odor, encourage disease vectors 
(such as flies and rats), block drainage 
system and hazard to environment. 
Hence, sufficient garbage containers 
are to be provided in construction 
camps and at work site, and be 
emptied daily, the waste being 
disposed of in an approved dump site. 

D3 Short 
Term 

- Every camp and work site should be 
clean during stay and before moving to a 
new sites. 

In contract of a 
contractor 
bidding package 

- Contractor 
- Monitor by: 
PMO/PIU/ 

TA (environment) 
 

Traffic accident and 
traffic jam of 
equipment 
transportation 
 

- Some heavy equipment (heavy trucks, 
bulldozers, backhoes, etc.) will be 
brought to the construction areas for 
excavation and construction works. 
They will only be transported in and out 
during the construction period and in 
relatively small numbers. Even though 
the project area not heavily populated, 
no serious disturbance is envisaged; 
however it will possibly cause 
accidence to local communities, traffic 
jam and dust. 

D3 Short 
Term 

- Construction vehicles will comply with 
national speed limitation. 

- Construction vehicles will drive at low 
speeds, especially at market, school, 
hospital, urban areas… 

- Keep road space or bypass for travelers 
to avoid traffic jams. 

- Vehicle for construction should park at 
designated safe places. 

In contract of a 
contractor 
bidding package 

Contractor 
 
 
Monitor: 
PMO/PIU/TA 
(environment) 
 

Soil erosion - Soil erosion will occur during earthwork 
and clearing along the bank or existing 
irrigation. This will cause deterioration 
in water quality and impact on some 
aquatic resources.  

 

D3 Medium - Hence good construction practices shall 
help to mitigate soil erosion and siltation. 
Additionally re-planting of vegetation will 
also help to mitigate erosion. 

500 trees 
including grass 
x 3.5 $ = 1750 $  
(in the potential 
erodible 
sections) 

Contractor in 
corporation with 
local authority 
 
Monitor by: 
PMU/PIU/TA 
(environment, 
Engineer) 

Worker safety and 
health 

- Some workers will be recruited for 
construction activities and workers' 
camp will be constructed. These will 

D3 Short 
Term 

- Workers should wear protection 
equipment during works to ensure that 
they are safe and good health.  

In contract of a 
contractor 
bidding package 

Contractor 
 
Monitor: 
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Potential impacts Nature of impacts Significance Duration Mitigation Measures Cost  Responsibilities 
include non-skilled workers, operators 
and drivers as well as surveyors and 
construction supervisors. Since the 
works will be relatively small scale and 
expected to be completed within one 
year, large numbers of workers are not 
expected. However, safety and health 
impacts will be also expected. 

- A contractor should develop a guideline 
on working mechanism, health and 
safety during construction. Manager 
should educate his workers on health 
and safety projection. 

PMO/PIU/TA 
(environment, 
Engineer) 
 

Conflict  - Some workers will be recruited for 
construction activities and workers' 
camp will be constructed. These will 
include non-skilled workers, operators 
and drivers as well as surveyors and 
construction supervisors. Since the 
works will be relatively small scale and 
expected to be completed within one 
year, large numbers of workers are not 
expected. However, conflict will be also 
expected. 

D2 Short 
Term 

- A contractor should develop a guideline 
on staff management and policy. 
Manager should educate his workers to 
avoid any conflict may happen in 
advance. 

In contract of a 
contractor 
bidding package 

Contractor 
 
Local authority 
 
Monitor by: 
PMO/PIU/TA 
(environment) 
 

Transmitted 
diseases  

- Some workers will be recruited for 
construction activities and workers' 
camp will be constructed. These will 
include non-skilled workers, operators 
and drivers as well as surveyors and 
construction supervisors with different 
gender. Hence, transmitted diseases, 
especially HIV, will be also expected. 

D3 Short 
Term 

- A contractor should develop a guideline 
on health and safety management 
during construction.  

- Manager should educate his workers on 
health and HIV program. 

In contract of a 
contractor 
bidding package 

Contractor 
 
Monitor by:  
PMO /PIU/TA 
(environment) 
 

Damage trees along 
the bank of existing 
irrigation 

- Some trees along the bank of the 
existing irrigation dam will be affected 
during clearing activities. However 
there is not recommended to damage 
all trees along the bank except those 
are not avoidable. 

 

D2 Long 
Term 

- Re-growing trees thus they can protect 
erosion, reduction of evaporation and 
complementary to environment.   

500 trees x 3.5 
$ = 1750 $ 
(plantation and 
maintenance) 

- Contractor in 
cooperation 
with local 
authority 

- Monitor by: 
PMO/PIU/TA 
(environment, 
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Potential impacts Nature of impacts Significance Duration Mitigation Measures Cost  Responsibilities 
Engineer) 

Pollution from  fuels 
and black oil 

- The impact is temporary, as the risk 
will be confined to the construction 
period.  

D2 Medium 
Term 

- Secure and controlled storage of all 
toxic and hazardous materials including 
fuels and black oil. Provide sanitation 
arrangements at work sites, to avoid no 
raw sewage released into drains or 
streams. Maintenance of vehicles and 
plant in sound operable condition, 
preventing oil leakages and excessive 
exhaust emissions. 

- Black oil should be stored for sale.  

In contract of a 
contractor 
bidding package 

Contractor 
 
 
 
Monitor: 
PMO/PIU/TA 
(environment) 
 

3. Environmental Impacts during Operation 
Water pollution - Currently, use of agricultural chemicals 

is high in the project area. Farmers use 
a lot of pesticides for wet season rice 
variety. As responded by villager chiefs 
and commune council, famers use 
pesticide (98%) and organic fertilizers 
(2%). The primary objective of the 
Project is to provide supplementary wet 
season irrigation. Hence environmental 
consideration, especially about the 
toxic chemical used must be 
considered.  

D3 Long 
Term 

- Educational program on the fertilizer 
uses and environmental impacts should be 
provided. 
- Environmental monitoring of a water 

quality is conducted by PDWRAM to 
assess any negative impact on the water 
bodies and collaborate with PDA to 
ensure appropriate use of agricultural 
chemicals. 

Included in 
component of 
MAFF/PDAs 
 
 
 
1500 $ per year 

Component (of 
MAFF/PDAs) 
 
 
 
 
Monitor: 
PMO/PIU/TA 
(environment) 
 

Inadequate O&M - Poor and inadequate operation and 
maintenance (O&M) of the improved 
irrigation systems could cause 
unintended adverse environmental 
impacts. Establishment and operation 
of FWUC is part of the project design 
and support. The PDWRAM has been 
providing a technical support to set up 
FWUCs and Farmers Water User 
Groups (FWUGs). A FWUC is the 

D3 Medium 
Term 

- Acceptable and appropriate O & M 
should be developed for sustainable 
operation and maintenance.  

- Sufficient training to FWUGs must be 
also provided thus they will be able to 
manage, operate and maintain the 
irrigation in sustainability.  

Project Cost 
(in design, 
capacity building 
and FWUG 
package) 
 

TA: community 
development/Engin
eer/Environment/Ca
pacity Building 
Specialists 
 
 
Monitor by: 
PMO/PIU/TA 
(environment, CD) 
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Potential impacts Nature of impacts Significance Duration Mitigation Measures Cost  Responsibilities 
governing board, normally comprising 
chairman, deputy chairman, secretary 
and treasurer. A FWUG is charged with 
undertaking or ensuring the key 
activities - operation and maintenance 
and is also involved in collecting 
irrigation service fee. The proposed 
WRSDP provides support to PDWRAM 
and FWUCs through a technical 
assistance to strengthen overall water 
management capacity of FWUCs. 

 

Accidence - Some sections of the project are 
located near residential areas where a 
drunken person and children will 
possibly fall into and drown into 
irrigation water.  

D3 Long 
Term 

- Hence safety management program 
should be provided by the project in 
cooperation with FWUC and local 
authority. 

400 $ - PIU/FWUG/ 
Local authority 
- Monitor by: 
PMO/PIU/TA 
(environment) 

Conflict of water 
utilization 

- This will occur between water users of 
downstream and upstream in case of 
un-appropriate management and 
equitable share with understanding.  

D3 Long 
Term 

- It should be avoidable with support of 
FWUC and proper O&M manual.  

- Educational program for water saving 
uses should be also provided.  Hence 
concepts of water equitable share and 
effective management should be 
applied. 

200 $ in 
cooperation with 
other packages 
such as capacity 
building and 
FWUC 

- PIU/FWUG/ 
Local Authority 
/Environment/ CD 
- Monitor by: 
PMO/PIU/TA 
(environment, 
Engineer, CD) 

4. Environmental and Social Benefits 

Environment and 
social benefits 

- Three significant environmental 
enhancement measures have been 
identified. The storage of water during 
the rainy and dry season would benefit 
to: (i). The local villagers around the 
reservoir and canals as source of 
domestic water supply and irrigation. (ii) 
The habitats around the reservoir or 
some habitats and fish will migrate to the 
reservoir area.  

D4+ Long 
Term 

- Strengthen capacity of FWUC and local 
authority for problem solution, 
management and maintenance of the 
irrigation.  

Cost in package 
of FWUC and 
capacity building 

PIU/FWUG/Local 
authority 
 
Monitor by: 
PMO/PIU/TA 
(environment) 
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Potential impacts Nature of impacts Significance Duration Mitigation Measures Cost  Responsibilities 
Fish habitat and 
family income will 
increase 

- Some fishing activities are currently 
carried out within the Steung Sreng and 
Spean Sreng, however, this activity is 
limited by the shallowness of the steungs 
(streams) and no water in the reservoir 
and limited water availability. With the 
increased active storage after 
rehabilitation of the Spean Sreng-
Trapeang Ambel reservoir, it is likely to 
improve the fish habitat, fishing activities, 
family income and source of food supply 
for the nearby villages. 

D4+ Long 
Term 

- Strengthen capacity of FWUC and local 
authority for problem solution, 
management and maintenance of the 
irrigation.   

Cost in package 
of FWUC and 
capacity building 

PIU/FWUG/Local 
authority 
 
Monitor by: 
PMO/PIU/TA 
(environment) 
 

Increasing 
agricultural activities 
and farmer’s 
knowledge 

- The improved water control and 
management as a result of the improved 
irrigation scheme will enable the 
communities to manage the flood and 
drought. Training on irrigated agriculture 
practice will improve farmers' knowledge 
on soils and appropriate responses, field 
improvement and preparation for 
irrigation, field water management, 
maintenance of water depth, level and 
timing, and role of drainage and its 
benefits, which strengthens the adaptive 
capacity of farmers to climatic variability.  

D4+ Long 
Term 

- Strengthen capacity of FWUC and local 
authority for flood control, management 
and maintenance of the irrigation.   

Cost in package 
of FWUC and 
capacity building 

PIU/FWUG/Local 
authority 
 
Monitor by: 
PMO/PIU/TA 
(environment) 
 

Employment - Through the enhancement of agricultural 
activities and local incomes, in-migrant 
employment will benefit to local 
communities who will migrate for job. 
Additionally some of migrant employment 
will return home for improving their 
agriculture and will have a chance to find 
a job at the locality. 

D3+ Long 
Term 

- Strengthen capacity of FWUC and local 
authority for problem solution, 
management and maintenance of the 
irrigation.   

Cost in package 
of FWUC and 
capacity building 

- PIU/FWUG/Loc
al authority 
- Monitor by: 
PMO/PIU/TA 
(environment) 
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5. INSTITUTIONAL REQUIREMENTS AND ENVIRONMENTAL MONITORING PLAN 

5.1 Project Implementation Arrangements and Institutional Responsibilities  

79. MOWRAM is the executing agency (EA) for the WRMSDP. MOWRAM established two project 
management offices (PMOs) and one project support unit (PSU) at national level and project implementing units 
(PIUs) at provincial level to manage the day-to-day implementation of the program, which report to and be 
monitored by the Program Secretariat/MoWRAM. The PSU has been set up within the Department of 
Engineering. The staff from the Ministry of Environment has been seconded to work at this engineering 
department. This second arrangement will be continued under the proposed WRMSDP to assist the engineering 
department to review the environmental assessment of subprojects.  

80. The PIU has been set up and implemented through Provincial Department of Water Resources and 
Meteorology (PDWRAM) for a provincial project coordination in cooperation with provincial line technical 
departments such as the PDoE, the Administration of Fishery (AF) and the PDLMUPC directly concerned with the 
project. The PIU consists of main representatives of the PDoWRAM, target districts and communes in the project 
areas chaired by a provincial director of the PDoWRAM. The PIU/PDWRAM is responsible for updating and 
finalizing the IEE based on the detailed design. Staff from the department of environment has been seconded to 
PDWRAM to assist the PIU/PDWRAM in reviewing the IEE that were prepared by the PDWRAM. This 
arrangement will be continued under the implementation project. Project consultants will also assist PDWRAM in 
updating and finalizing the IEE. Farmer Water User Committee will be established for each of the subproject to 
operate and manage the rehabilitated canals. 

5.2 Grievance Redress 

81. Displaced Persons-DPs are entitled to lodge complaints regarding any aspect of the preparation and 
implementation of the RP. A well-defined grievance redress and resolution mechanism will be established to 
address DP grievances and complaints in a timely and satisfactory manner. The objective is to resolve complaints 
as quickly as possible and at the local level through a process of conciliation; and, if that is not possible, to 
provide clear and transparent procedures for appeal. All DPs will be made fully aware of their rights, and the 
detailed grievance redress procedures will be publicized through an effective public information campaign. The 
grievance redress process includes four stages. There are three stages before complaints may be elevated to a 
court of law as a last resort. 

a. First stage: DPs will present their complaints and grievances verbally or in writing to the village 
chief, commune chief or IRC and PRS working groups. The receiving agent will be obliged to 
provide immediate written confirmation of receiving the complaint. If after days the aggrieved DP 
does not hear from the village and commune chiefs or the working groups, or if he/she is not 
satisfied with the decision taken in the first stage, the complaint may be brought to the District 
Office. 

b. Second stage: The District Office has 15 days within which to resolve the complaint to the 
satisfaction of all concerned. If the complaint not be solved at this stage, the District Office will bring 
the case to the Provincial Grievance Redress Committee. 

c. Third stage: The Provincial Grievance Redress Committee meets with the aggrieved party and tries 
to resolve the situation. The Committee may ask for a review of the DMS by the external monitor 
(IMO). Within 30 days of the submission of the grievance, the Committee must make a written 
decision and submit copies to the MOWRAM/PMO, PDOWRAM/PIU and the DP. 

d. Final stage: If the aggrieved DP does not hear from the Provincial Grievance Redress Committee or 
is not satisfied, he/she will bring the case to Provincial Court. This is the final stage for adjudicating 
complaints. The Court will make a written decision and submit copies to the MOWRAM/PMO, 
PDOWRAM/PIU, IMO, PRS/IRC and the DP. If any party is still unsatisfied with the Provincial Court 
judgment, he/she can bring the case to a higher-level court. 

82. The Resettlement Implementing Agency (RIA) will shoulder all administrative costs incurred in the 
resolution of grievances and complaints within the project-level grievance redress mechanism. If the AP seeks 
grievance redress through country-level judicial and administrative mechanisms, the requirements and 
procedures applicable to the relevant jurisdiction shall apply. 
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83. It is recognized that, in many cases, DPs do not have the writing skills or being able to express their 
grievances verbally, however, DPs are encouraged to seek assistance from the IMO, the nominated local NGOs 
or other family members, village heads or community chiefs to have their grievances recorded in writing and to 
have access to the DMS or other documentation, and to any survey or valuation of assets, to ensure that where 
disputes do occur all the details have been recorded accurately enabling all parties to be treated fairly. 

5.3 Environmental Monitoring Plan  

84. The environmental monitoring plan is an important part of EMP to ensure that all potential significant 
impacts and proposed mitigation measures in the EMP will be considered and implemented by all relevant 
stakeholders, especially contractor. As part of the subproject selection criteria river flow monitoring will be 
conducted to assess during the wet and dry season to ensure the adequate flow to realize the expected benefits. 
Daily Environmental Monitoring or supervision during construction is a responsibility of a contractor. A contract 
specification will include environmental monitoring to minimize construction impacts and implementation of 
mitigation measures indicated in the environmental impacts, mitigation and monitoring. Since the construction is 
likely to complete within a year, environmental monitoring during the operation period will be conducted by 
PIU/PDWRAM with a support from the other relevant local agencies if necessary to avoid or to reduce any 
negative impacts presented in the table 15 and 16. The project will provide the cost of monitoring.  

85. Some construction specifications will require contractors to follow the environmental management plan 
that specifies their obligation to: 

i. Limit the generation of dust by watering exposed earth surfaces; 

ii. Provide covers on spoil heaps to prevent wind-blown soil loss; 

iii. Reinstate vegetative cover on all bare surfaces upon completion of the works;  

iv. Obtain permits for construction materials and appropriately dispose excavated spoil and other 
materials; 

v. Limit working hours in populated areas 

vi. Enforce the use of ear protection and dust filtering masks for workers 

vii. Workers should use toilet or dig soil for their feces; 

viii. Drivers should drive carefully and respect to traffic law; 

ix. Equipment and truck must park at safe place 

x. Soil pit which excavate from the irrigation should be placed in safe place to avoid dispose into 
rice field, public road or private land. The contactor will not allow to excavate soil from private 
land along the alignment which can make conflict with the land owner 

xi. Solid waste should be disposed into safe place where allows by authority, and 

xii. Contractor should develop staff management plan and health safety. Contractor needs to train 
un-skill workers before commencement of their works thus they can be avoided accidence 
during works. The workers should be also educated about the transmitted diseases program. 
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Table 17: Environmental Monitoring during Subproject Selection, Construction and Operation 

Potential Impacts Environmental Performance Indicators Frequency 
Responsibility for 

Monitoring 
Budget (US $) 

1. Subproject selection 
Availability of water and downstream 
impacts  

- Stream flow  Wet and dry season  PMO/PIU/TA 
(Environment, Engineer) 

Included in the design cost  

Life span of an irrigation building 
where has been damaged by flooding 
and erosion  

- Erosion and flooding Wet season Environment/Engineer 
design  

Included in the design cost 

Fish migration - Number and movement of fish Up and down stream (This 
should be done 2 times per 
year during dry and wet 
season)  

PIU/Engineer 
design/Environment/Provin
cial Department of Fishery 

1500 $/Year  

2. During Construction  
Dust of transportation and earth work - Dust from transportation of construction 

materials to site and irrigation works during 
construction will be a problem to communities 
who live closing irrigation construction, 
especially during dry season. The dust will 
impact on aesthetics and public health 
through breathing and polluting water quality. 

Monthly / bi-monthly PMO/PIU 
 
TA: Environment 

50 $ per year 

Human wastes from construction - Sources of the human waste will be 
generated by workers that will impact on 
environment and public health in the 
communities around the work site (Monitor 
should check at the site during construction 
and also interview with villagers, teacher etc.) 

Monthly/bi-monthly PMO/PIU 
 
TA: Environment 

50 $ per year 

Solid waste - Solid waste include residue from construction 
material and worker’s eating food and drinking 
generating plastic bag, white plastic for food 
package, plastic bottle and glass bottle. 

Monthly/bi-monthly PMO/PIU 
 
TA: Environment 

50 $ per year 

Traffic accident and traffic jam of 
equipment transportation 
 

- Traffic accidents happen accidentally when 
driver will drive over speed, careless or 
unprofessional driving. 

- The traffic congestion is normally occurred by 

Monthly/bi-monthly PMO/PIU 
 
TA: Environment 

50 per year 
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illegal and disorder parking of equipment or 
trucks.  

Worker safety and health - Accidents inevitably happen and when they 
do work. The Contractor will need to have an 
effective Worker Health and Safety Plan that 
is supported by trained first aid personnel and 
emergency response facilities 

Monthly/bi-monthly PMO/PIU 
 
TA: Environment 

50 $ per year 

Loss of tree - Re-growing trees and grass along the 
proposed irrigation system and embankment 
where can protect erosion and environmental 
enhancement (monitor: number of trees 
compares to the proposed EMP above) 

During and after plantation PMO/PIU 
 
TA: Environment 

50 $ per year 

Transmitted diseases - HIV/AIDS is still prevalent in Cambodia thus it 
may happen unexpectedly through workers.   

Monthly/bi-monthly PMO/PIU 
 
TA: Environment 

50 $ per year 

Noisy - Construction equipment may cause 
temporary and localized noise and vibration 
generation. Sources of noise include 
transportation of material, vehicle and 
equipment used at the irrigation work site 
where is close to villager’s residents (no work 
during lunch and night times) 

Monthly/bi-monthly PMO/PIU 
 
TA: Environment 

50  per year 

3. Operation Phase 
Fish movement  - Fish surveys during dry and wet season 

during operation  
Twice a year during project 
implementation  

PDWRAM/PIU in 
cooperation with relevant 
technical agencies  

(to be included in EMP 
section) 

Water shortage downstream  - Downstream water use survey  Once a year in dry season 
during project 
implementation/operation  

PDWRAM/PIU in 
cooperation with relevant 
technical agencies  

$400/year (to be adjusted)  

Water quality/ contamination - Water quality survey  Twice a year in wet and dry 
seasons with 5 parameters 
for rivers and 7 parameters 
for reservoirs stipulated in 
the water quality standard in 
public water areas, sub-

PDWRAM /PIU in 
cooperation with relevant 
technical agencies with 
support from FWUGs 

To be included in EMP 
above   
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decree on EIA and sub-
decree of water pollution 
control standard.  

Inadequate O&M - Efficiency of management and operation Twice a year PDWRAM /PIU/FWUG in 
cooperation with relevant 
technical agencies 

$ 500 / year (to be 
adjusted) 

Conflict of water utilization - Complaint mechanism – of downstream and 
upstream farmers 

Twice a year PDWRAM /PIU/FWUG in 
cooperation with relevant 
technical agencies 

$ 200 / year (to be 
adjusted) 
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6. PUBLIC CONSULTATION AND INFORMATION DISCLOSURE  

86. As a part of the participatory rural appraisal (PRA) exercises, public consultation meetings were 
organized at Spean Sraeng and Ta An Communes, two of the major beneficiary communities of the sub-project 
area. 

6.1 Spean Sraeng Commune 

87. The first consultation meeting was held on 2 June, with follow-up group discussions with selected key 
informants on 4 June 2007, at the Spean Sraeng Commune Office, Phnom Srok District, Banteay Meanchey 
Province. Local arrangements were made actively, with the leadership and active participation of the Commune 
Chief and officers from MOWRAM and PDWRAM. Some 20 participants comprising of representatives from the 
Commune Council and three (3) villages involved, namely, Rouk, Spean and Pongro have participated. The 
principal objective of the first round meetings, among other things, was to listen to the problems and concerns of 
the local people on the sub-project area and project interventions being initiated/proposed by the present Project. 

88. The second public consultation at this commune, in the form of a community level workshop, was 
organized on 5 July 2007, at Rouk pagoda in Spean Sreng Commune. It was a kind of consultation and validation 
workshop in which some 78 attendants, including 58 farmers from six (6) beneficial villages, 10 representatives 
from provincial departments (i.e., the Departments of Water Resource and Meteorology, Agriculture, Environment 
and Rural Development), 9 national and international consultants (the Consultant) and a representative from 
MOWRAM have participated. The local authorities consisting of the Deputy Chief of District, the Commune Chief, 
Commune Clerk and six village heads in the Commune were invited to the workshop. The principal objective of 
this second round consultation was to present the findings and secure additional feedbacks from the same target 
group of beneficiaries. 

89. On 14, June 2013, environment consultant in cooperation with Banteay Meanchey’s PPIU and civil 
engineer consultant had a consultative meeting with 14 participants including villager chiefs (Spean, Kouk Char, 
Rouk, Pongro, and Muk Chneang) and commune council of Spean Sreng commune (Appendix A). This meeting 
was discussed about environmental, social and economic assessment for updating the IEE of Spean Sreng-
Trapeang Ambel. On the same day, there was also conducted a meeting with twenty one (21) villagers from Muk 
Chhneang Village.     

6.2 Ta An Commune 

90. The first public consultation meeting was held on 30 May 2007, at Ta An Commune, Kralanh District, 
Siem Reap Province. Some 16 participants comprising of representatives from the Commune Council and three 
(3) villages involved, namely, Phnom Touch, Kdol and Sarsai Pong, have participated. The second public 
consultation (community level workshop) was organized on 6 July 2007, at Ta Arn pagoda in Ta An Commune. 
Some 71 attendants, including 53 farmers from 13 beneficial villages, 7 representatives from provincial 
departments (i.e., the Departments of Water Resource and Meteorology, Agriculture, Environment and Rural 
Development), 9 national and international consultants (the Consultant) and a representative from MOWRAM 
have participated. The local authorities consisting of the Deputy Chief of the District, the Commune Chief, 
Commune Clerk and village heads were also invited to the workshop. Principal objectives of these two meetings 
were basically the same as those of the ones held at Spean Sraeng Commune. 

91. On 13, June 2013, environment consultant in cooperation with Banteay Meanchey’s PPIU had a 
consultative meeting with 16 participants including villager chiefs in the target villages in the proposed subproject 
and commune council member of Ta An commune. This meeting was discussed about environmental, social and 
economic assessment for updating the IEE of Spean Sreng-Trapeang Ambel.    

6.3 Information Disclosure 

92. As far as environmental issues are concerned, the following information and views of the 
farmers/villagers from these two communes were noted: 
   Villagers of the Communes (particularly of the Spean Sraeng) used to cultivate floating rice in the reservoir 

created by the Spean Sraeng dike. Land productivity used to be as high as 3.0 t/ha. After the dike was cut 
and damaged in 1996, they had to give up the floating rice and convert to rain-fed wet season rice which 
normally yields less than 1.0 t/ha. 
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  Sreng River is the only main source of water in the area. Rainy water is abundant but, not stable. The Sreng 
River and its tributaries also function as a natural measure to reduce flood level in the area. 

  The project area is relatively flat, suitable for paddy fields. There are hardly any forest and wildlife resources. 
Ecological resources within the project area include flooded fields, rivers, small lakes, small shrub forestlands 
and grass lands, with a few species of wildlife and birds. 

  Fish population and resources in Spean Sraeng Commune is relatively abundant. Chiefs of Spean Sraeng 
and Rouk villages disclosed that the villagers normally catch fish during the wet season from July to 
December in flooded fields, small lakes and the Sreng Stream, to support their families. 

  Life of the people in the Spean Sraeng depends largely on rice production, but only once a year (without the 
functional irrigation system). 

  Due to the heavy damage of the existing dike and related structures, irrigation water has not been made 
available to the farmers for many years and therefore, the farmers had to depend basically on water from 
natural rain for their crops. 

  Drought was also a problem in the dry season due to the absent of any control structures. Problem from 
animal attacks to agriculture was, however, not a major concern. 

  The representative from the Provincial Department of Environment attending the meetings gave specific 
comment on environmental assessment of the proposed rehabilitation project, saying that for a small 
rehabilitation project of less than 5,000 ha, the Cambodian Government will not require Environmental 
Impact Assessment (EIA), but Initial Environmental Examination (IEE). 

  The proposed rehabilitation of Spean Sraeng dike has caused some concerns to the local people, including 
the following: 

o Communities/farmers who have their lands in the upstream of the dike may have to cultivate floating rice 
again. Additional supports may be required in this regard; 

o Communities/farmers who use water in downstream area of the dike (e.g., Ta An and Chonleas Dai 
Communes) may have to adjust their crop plan accordingly to suit with the new water regime. 

  Rehabilitation of the Spean Sraeng-Trapeang Ambel could therefore lead to possible conflicts of interest 
between the farmers in these two adjacent areas (upstream and downstream of the dike) who are sharing 
this common water resource. 

  People who use water from the Sreng stream for crops and household uses could be affected during the 
construction (rehabilitation) as well as operation stages of the Project. 

  Water quality of the river and related canals in the downstream could be affected due to erosion by run-off of 
rain water from the project-site, particularly during the construction stage. 

  Rehabilitation of the Spean Sraeng- Trapeang Ambel sub-project could cause such change/impact on water 
quality and fisheries. Fish population and species could decrease as fish migration from the Tonle Sap 
Floodplain (downstream) will be affected. Additional study on this aspect was therefore recommended.   
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7. FINDINGS AND CONCLUSIONS  

93. With regards to the result of IEE study and the screening of possible environmental impacts for the 
proposed sub-project, any serious negative environmental impacts are not unlikely to be resulted from the 
proposed development. This is due to the incorporation of environmental precautions at the early stage of sub-
project selection. The selected sub-project site is not located in an environmentally sensitive area. Other reasons 
to support the insignificant environmental impact are, as, (i) Sub-project is located in agricultural areas and is 
primarily the rehabilitation of existing structure, and (ii) Sub-project is only small scale. Therefore, the overall 
impact of the individual sub-project will be small and cumulative effects are unlikely, and (iii) Most of the 
agricultural practices are taken place during the wet season due to low water availability in the dry season, which 
will minimize any alteration for Stung Sreng and Tonle Sap hydrology. During the wet season water level rises, 
the Tonle Sap lake area also expands about three times. During such period, the amount of water extracted for 
irrigation sub-project will pose insignificant impact compared to the available surface runoff from the Stung Sreng.  
Moreover, during the wet season the impact of any agrochemicals reaching Stung Sreng and Tonle Sap will be 
attenuated by the large water volumes. 

94. The subproject actually will result positively. It will contribute to the improved agricultural production, 
flood control, and water supply for domestic use by improving the irrigation and drainage facilities. An improved 
performance of irrigation-drainage system will increase the agricultural production and improve the 
socioeconomic conditions for the farmers. An improved dike will increase the flood protection and increase the 
accessibility to the fields and roads. The improved reservoir will not only secure full irrigation but also enable the 
communities to use water for domestic use. Local employment for construction and operation activities will create 
job opportunities.  

95. The IEE found that there will be no significant adverse environmental impacts associated the proposed 
works since the proposed Project will rehabilitate existing dam, reservoir and water control structure and 
subprojects located in environmentally sensitive areas will be excluded. The generic mitigation measures 
described in the IEE will be used as tool for environmental management and monitoring that they could minimize 
site-specific negative environmental impacts. Therefore, there is no need to carry out a full scale of EIA. 
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APPENDIX A: LIST OF PARTICIPANTS FOR THE CONSULTATIVE MEETINGS 

 

 

The 14 participants, including villager’s chief and commune council, attended the consultative meeting on 14 
June 2013 in Spean Sreng Commune 2013 
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The 21 villagers in the project area of Spean Sreng attended in the consultative meeting on 14 May 2013. 
 


