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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 rehabilitation of existing irrigation structures of Tumnub 
Kraham Kor Non-core subproject under Water Resources Management Sector Development Project. This 
subproject is located at the south bank of Stung Sen and situated about 70 km north-west of the Kampong Thom 
town and accessible from the Kampong Thom Bridge through laterite road passing Sandan district to Ke Rong 
Village in Chheuteal commune. The subproject is located in Easting X= 528451 and Northing Y=1441472 (Figure 
1) and with the benefited areas of about 450 ha (potential for wet (430 ha) and dry (20 ha) in 7 villages with 3,084 
population.  

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. 

3. The Tumnub Kraham Kor 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).  

4. 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 Kraham Kor Sub-Project 

 

Source: ADB, 2013 (final detailed design report of Tumnub Kraham Kor Sub-project) 
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2. DESCRIPTION OF THE PROJECT  

5. The project will restore damaged structures and built new under ADB fund Loan/Grand 2672-8253/0220 
CAM. Figure 2 shows the layout of the Kraham Kor Subproject. The major purposes are enumerated referring 
from the vision prepared by the Project Implementation Unit (PIU) of MOWRAM. 

6. This improvement will provide wet (430 ha) and dry (20 ha) season irrigation for around 640 families with 
3,084 persons. Based on ADB (2013), the Kraham Kor subproject irrigation scheme is to cover the 
supplementary irrigation of 450 ha with supplemented water from the up-stream and catchment (14 km2) to drain 
into the storage reservoir at the retention level of the dike around 3.2 million m3 then it will divert water to main 
canals for the gravity irrigation flow in the irrigation scheme. An average flow is 4.9 million m3 in dry season 
(November-April). The scope of the sub-project will cover as the below: 

  Rehabilitation of a dam of the Tumnub Kraham Kor (350 m); 

  Rehabilitation of main canal MC1 (3,120 m); 

  Rehabilitation of secondary canal (SC) - 2,080 m. 

  Construction and improvement of a six head lifting gates regulators, an one spillway, one bridge, eight 
check drop, seven turnout, one pipe culvert and one FWUC building;  

  Establishment/organization of farmer water users community (FWUC); 

  Provision of high–yield rice varieties; and 

  Support of agricultural extension services through district agricultural extension workers and non-
governmental organization working at the sup-project area. 

7. The Tumnub Kraham Kor was constructed in 1960 during Sihanouk regime but some parts of the dike 
and irrigation system were damaged. The dike was repaired by local people, Ke Rong Village in 2006 but they 
now are very poor condition, requiring to be rehabilitated urgently to improve the system and to support water 
requirement. The sub-project components to be restored and built are listed as follows: 

a. Main canal:  The total length of the main canal is approximately 3,120m with bottem width is 
1.50m, top width is 6.30m, free bord is 0.50m avove water level with access road along the 
structure 4.00m width cover by laterite at one side and other side is 2.00m by earth. Estimated 
volume of earth works has also been provided for the canal excavation and embankment 
compaction. 

b. Secondary canal:  The total length of the secondary canal is approximately 2,080m with 
bottem width is 1m, top width is 4.60m, free bord is 0.50m above water level with access road 
along the structure 2.00m width without covering. Estimated volume of earth works has also 
been provided for the canal excavation and embankment compaction. 

c. Dam structure: The total length of the dam is approximately 350m with 2.50m heigh in 
average, top width 5m cover by laterire with 0.20m thickness using by slob 1:2. 

d. Structures: One spillway will be constructed along the dam. Six turnout structure need to 
constructed on MC and SC.Two check drop on MC. Seven check on MC and SC.one pipe 
culvert at the end of MC and one concrete bridge. 

 

8. Kraham Kor Sub-Project is located in Steung Sen Sub-Basin where the total sub-basin areas are 
approximately 16,359 km2 (Figure 3). The Stung Sen is the largest river among the tributaries flowing down to the 
Tonle Sap Lake. The river is 508 km in length and meanders in the eastern part of the Tonle Sap River Basin. It 
originates from the highest elevation of about 790 m above sea level in the upper western part of the sub-basin 
(ADB, 2007). 
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Source: ADB, 2013 (Final Detailed Design of Tumnub Kraham Kor) 

 

Figure 2: Layout of Kraham Kor Sub-project 



4 
 

Figure 3: Sub-Basin Map of Stung Sen 
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3. DESCRIPTION OF THE PROJECT AREA 

3.1 Physical Environment  

3.1.1 Topography, Geology and Soil  

9. The Stung Sen Basin drains the largest sub-catchments (16,359 km2) of the Great Lake basin, extending 
to the north until the mountainous chains of Dangrek at the Thai border reaching a maximum elevation up to 796 
m (
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Figure 3). Along its course of 508 km, the Stung Sen flows generally across a mild slope valley before reaching 
its extensive flood plain around the district town of Sandan. From this point downstream, the Stung Sen 
meanders within a rather large flood plain of about 5 to 6 km wide consisting of many remnants of dead river 
branches. The general ground elevation around the Provincial Capital of Kampong Thom is about 10 masl. The 
part of the catchments below the capital district of Sandan District is subject to frequent flooding. Settlement 
between Sambo district and Kampong Thom provincial capital are found mostly at the upper limit of the river 
terraces and along the highest river levees.  

10. The geology of the Kampong Thom 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) 

11. According to IEE (2007), the results from soil investigation revealed the soil condition in the sub-project 
area as follows:  

(1) Soil Condition for Stung Sen Sub-basin 

12. There are 5 major soil units as classified by FAO/UNESCO taxonomy system that are found in Stung 
Sen sub basin, namely; Acrisol, Lepthosol, Planosol, Cambrisol and Greysol.  

13. Description of each soil unit and their suitability are as follows: 

Acrisol: This soil unit occupies more than 60 percent of the total sub basin area and distributed on 
different topographical forms. The parent material of this soil is weathering acidic igneous rocks which are still 
undergoing further degradation. Soil texture is generally coarse to medium. Soil reaction is strongly acid with pH 
(water) value close to 5.5. In terms of soil fertility, availability of plant nutrition is low but high in aluminum content 
that may lead to aluminum toxicity in plant. Suitability of Acrisol soil for agricultural purpose is ranking as low to 
medium productivity due to many limiting factors including soil fertility, aluminum toxicity, acidity, low 
microorganism in soil, and erosion prone. To use Acrisol soil for cultivation, appropriate application of fertilizer 
and liming are required and the acid tolerant crops such as cashew nut and pineapple are generally suitable. 
There are five major sub group of Acrisol soil in Stung Sen sub basin; 

Lepthosol: This soil unit covers about 8 percent of the total sub basin area. They are shallow soil 
formed by weathering of acidic igneous or metamorphic rocks on higher slope land. Soil depth is normally not 
more than 30 cm and below that layer the soil texture contains more than 80 percent of rock fragment. In general, 
the ground cover of this soil type is dipterocarp forest. The soil can be used for field crops cultivation but are 
limited for tree crops plantation due to its shallowness. These soils always occur in association with Acrisol soil in 
undulating topography in the northern part of the sub basin area as mention above. 

Planosol: This soil unit covers about 8 percent of total sub basin area. These soils are formed from 
clayey alluvial or colluvial parent material in depressive topography. Soil textures are sandy top soil over silty in 
sub soil which is easy to compact that cause poorly drainage capacity. The soil is suitable for paddy rice 
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cultivation with the recommendation to apply fertilizer. Dry season crops can be grown with high product in this 
soil with proper management. This soil always occurs in association with Acrisol soil in the valley bottom 
topographic in the northern part of sub basin as mention above. 

Cambisol: This soil unit occupies about 6 percent of the total sub basin area. This soil is formed by 
deposition of medium to fine materials on low terrain or level land. The soil textures are between loamy to clayey 
with a good physical structure and high water holding capacity. In general, soil reaction is neutral to weakly acid 
and soil fertility is in medium ranking. They are moderately suit for agricultural purposes. However, fertilizer 
should be appropriately applied to maintain soil productivity. Main Cambisol subgroup in Stung Sen sub-basin is 
in sub group Ferralic Cambisol which is somewhat lower fertility compared with other sub group of Cambisol that 
are found occurring in association with Acrisol soil in the upper terrain of Stung Sen River, around Prasat Balangk 
district. 

Gleysol: This soil unit occupies about 6 percent of the total sub basin area, mainly in the southern most 
of the basin. This soil unit normally occurred in low land area where ground water is shallow. Gleysol soil is 
formed from deposition of fine sediment in water saturated anaerobic condition. Soil has fine texture and high 
content of organic carbon, phosphorus, and potassium which mean high soil fertility as well as high productive 
buffering capacity. They are well suit for paddy rice cultivation. However, due to its poor drainage capacity, they 
are low suit for plantation of upland crops and orchard tree. 

14. Area coverage of each soil unit and sub-unit found in the Stung Sen sub-basin are shown in Table 1. 

Table 1: Areal Coverage of Soil Unit and Sub Unit in Stung Sen Sub-basin 

 
Source: www.adb.org/projects/tonle_Sap/  
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(2) Soil Condition in the Sub-project Area 

15. Based on ADB (2013) of the Kraham Kor’s Final Detailed Design Report, In Cambodia, about 11 major 
soil types have been identified in the rice ecosystems (adapted from White et al 1997). Cambodian rice cultivation 
ecosystems and soil types have evolved in response to diverse geomorphology, topography and hydrology. 

16. Soil in the project area can be classified by FAO/USDA taxonomy system into 2 types namely; Gleyic 
Acrisol and Halplic Acrisol. Acrisols soil 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 material. Soil texture is generally loamy sand to sandy loam. Soil reaction is 
strongly acid with pH (water) value close to 5.5. 

17. According to the soil classification for this project area, this soil can be classified to Prey Khmer soil type 
(Table 2); the soil occurring on the old alluvial terraces or the colluvial-alluvial plains with a sandy textured profile 
extending 50cm deeper. This soil type is estimated to occupy about 11% of the total rice growing area.  Two 
phases of Prey Khmer group have been defined based on the size of the sand fraction in the surface horizon: 1) 
Fine sandy phase. 2) Coarse sandy phase. 

18. This soil is difficult to manage for rice production. This soil type is not suitable for irrigation. The fertility of 
this soil is very low. Glasshouse experiments have shown the soil to be potentially deficient in N, P, K, S and Mg. 
Organic matter levels are very low. Fertilizer management is very difficult with nutrients being easily leached; and 
it is difficult in matching nutrient supply to crop demand. 

19. The Prey Khmer soil has very low CEC, organic C, total N, exchangeable K and Olsen P. In field trials in 
Cambodia, strong responses to N are generally reported in sandy rice soils (Seng et al. 2001b). However none of 
these soils respond to N alone. On the sandy Prey Khmer soils, N alone either has no effect on yield or 
decreases it (White et al. 1997, Seng et al. 2001b). On sandy soils, responses to P alone may be obtained 
although strongest responses generally require N and P, and on the lower fertility soils K and S fertilizers are also 
required for rice. Low levels of Mg and B have also been identified as potential production constraints for crops on 
the Prey Khmer soils, but have not been verified in rice in the field (Lor et al. 1996). Leaching of N and other 
nutrients may also limit productivity of these soils even when water is not limiting. The Prey Khmer soil in 
Cambodia has low potential productivity even with fertilizer application (White et al. 1997). 

20. The Prey Khmer soil is defined for rice production as having a sandy layer <50 cm deep, because 
deeper sand is unsuitable for rice. However, similar soils to the Prey Khmer are encountered in Tramkak with 
deeper sandy layers up to 80 cm. These soils are suitable for non-rice field crops and so the deep phases have 
been distinguished from the Prey Khmer as defined by White et al. (1997). That is, low levels of organic C, N, 
Olsen P, and exchangeable K are commonly found in surface layers. In addition, KCl 40 extractable S levels, 
DTPA Cu, and Zn, and hot CaCl2 extractable B levels were low. 

Table 2: Chemical Properties of the Main Rice Soils in Cambodia 

Property 
Prey 

Khmer 
Prateah 

Lang 
Bakan Koktrap 

Toul 
Samroung

Kien 
Svay 

Krakor 
and  Kbal 

Po 

pH 
 
(N), %  
 
(P),mg/kg 
 
(K) meq/100g 
 
Organic C % 

5.6 
 
0.05 
 
1.3 
 
0.02 
 
0.47 

5.9 
 
0.03 
 
0.4 
 
0.03 
 
0.29 

5.8 
 
0.06 
 
1.0 
 
0.07 
 
0.66 

5.1 
 
0.11 
 
2.6 
 
0.06 
 
1.09 

5.5 
 
0.09 
 
3.1 
 
0.16 
 
0.88 

5.9 
 
0.10 
 
7.5 
 
0.18 
 
0.90 

5.9 
 
0.10 
 
4.6 
 
0.19 
 
0.91 

Sources: White et al., 1997 
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Figure 5: Photographical Soils 

 
Source: ADB, 2013 (final detailed design of Tumnub Kraham Kor) 

 

3.1.2 Climate 

21. 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, 
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. 

22. 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. Annual rainfall recorded in Kampong Thom hydro-
meteorological station from 1981 to 2011 varies from 985 mm in 1990 to 1,945 mm in 2006. Table 3 presents the 
monthly rainfall as gathered from Kampong Thom Station. 

3.1.3 Temperature and Rainfall 

23. According to the observed data of rainfall in 1981 to 2011 it showed that the annual rainfall ranged the 
lowest of 984 mm in 1990 to 1945 mm in 2006 (

0.5dm 

2.5dm 

3.5dm 
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Table 3). The mean of the rainfall was 1498.5 mm while the average annual rainfall (PAM 2011) was 1,540 mm.  
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Table 3: The Observed Monthly Rainfall Data at Kampong Thom Station, mm (1981-2011) 

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

1981 0.0 0.0 62.0 26.8 182.4 173.6 112.6 65.1 268.0 250.6 84.3 0.0 1,225.4

1982 0.0 0.0 18.1 185.7 137.7 286.2 149.0 168.8 282.7 308.0 38.4 0.0 1,574.6

1983 0.0 0.0 0.0 3.9 176.5 248.1 139.9 182.0 275.9 383.6 115.2 0.0 1,525.1

1984 0.0 0.0 49.6 131.1 221.6 128.4 148.4 163.5 283.3 256.8 5.5 12.1 1,400.3

1985 0.0 0.0 0.5 222.8 230.4 143.3 188.2 67.0 382.0 315.6 54.4 1.5 1,605.7

1986 0.0 0.0 0.6 36.7 229.7 204.1 91.5 421.0 386.3 353.7 73.8 24.3 1,821.7

1987 0.0 0.0 0.0 86.5 100.4 200.1 57.1 78.2 310.6 155.6 238.0 0.0 1,226.5

1988 0.0 0.0 0.0 177.2 35.1 238.0 177.7 145.3 347.5 266.4 66.8 1,454.0

1989 0.0 0.0 21.1 82.2 121.9 153.5 185.3 226.3 459.2 251.8 72.1 0.0 1,573.4

1990 0.1 0.0 7.9 99.4 180.8 216.3 103.1 105.2 170.1 58.3 42.6 0.0 983.8

1991 0.0 0.0 0.1 89.0 123.0 145.4 221.6 244.9 383.9 205.5 0.0 0.0 1,413.4

1992 0.5 0.0 0.0 87.7 72.7 191.8 122.0 356.2 171.7 246.7 0.0 4.5 1,253.8

1993 6.7 0.0 58.7 66.7 184.8 293.7 218.7 127.7 244.2 249.3 26.4 35.3 1,512.2

1994 0.0 0.0 182.8 21.1 207.0 350.9 151.8 321.4 378.4 244.0 0.0 5.6 1,863.0

1995 0.0 0.0 48.2 28.5 174.5 221.1 155.9 192.5 444.3 374.8 16.1 1.8 1,657.7

1996 0.0 0.0 1.0 156.0 282.3 185.5 195.8 131.8 312.3 337.5 96.5 40.7 1,739.4

1997 0.4 14.8 89.5 122.6 145.5 89.9 191.6 99.6 180.3 158.3 1.7 0.0 1,094.2

1998 0.0 0.0 0.0 46.5 87.4 165.5 215.0 343.1 359.0 98.3 186.5 0.0 1,501.3

1999 2.5 0.0 6.2 223.7 266.4 207.2 166.3 140.7 155.3 195.5 262.8 88.7 1,715.3

2000 0.0 1.0 0.0 93.7 141.4 335.6 282.2 211.1 337.7 243.2 58.6 6.9 1,711.4

2001 5.9 0.2 193.9 4.7 227.7 173.7 65.5 236.5 159.7 419.2 109.4 3.0 1,599.4

2002 0.0 0.0 11.2 100.4 159.8 326.9 93.7 149.5 472.6 162.9 43.6 2.3 1,522.9

2003 0.0 0.0 144.3 48.0 255.6 211.2 224.3 155.7 188.9 144.2 12.7 0.0 1,384.9

2004 0.0 7.0 0.3 96.7 84.6 414.3 116.3 176.1 291.0 127.1 15.4 0.5 1,329.3

2005 0.0 0.0 13.8 33.7 140.1 176.3 299.1 99.4 243.3 119.0 142.1 6.5 1,273.3

2006 0.0 112.7 16.3 177.2 314.3 73.7 271.6 451.2 288.5 194.1 39.3 6.5 1,945.4

2007 0.0 0.0 65.7 158.4 174.4 109.8 167.5 95.1 28.1 198.2 105.0 0.0 1,102.2

2008 23.1 48.9 29.7 113.9 291.3 97.6 50.6 265.7 349.5 316.2 87.6 4.2 1,678.3

2009 0.0 130.0 46.3 132.0 267.8 165.2 81.4 143.5 499.6 181.5 68.8 0.0 1,716.1

2010 23.8 0.0 1.4 27.6 129.0 223.0 185.2 218.2 137.0 323.0 41.2 1.2 1,310.6

2011 0.0 0.0 44.5 115.2 69.7 245.4 276.8 254.4 475.0 194.0 52.4 12.0 1,739.4

Max 23.8 130.0 193.9 223.7 314.3 414.3 299.1 451.2 499.6 419.2 262.8 88.7 1,945.4

Min 0.0 0.0 0.0 3.9 35.1 73.7 50.6 65.1 28.1 58.3 0.0 0.0 983.8

Mean 2.0 10.1 35.9 96.6 174.7 206.3 164.7 194.7 298.9 236.5 69.6 8.6 1,498.5  
Source: PAM, 2011.  

24. There is no rainfall station within Tumnub Kraham Kor Sub-project area. Based on a rainfall station 
within Kampong Thom Province (Station Code 120404) which has a record of more than ten years, it shows that 
the annual average rainfall at the neighbouring stations as Chinit, Stoung, Taing krasaing, Taing Kok and Baray 
are 1797mm, 1364 mm, 2247 mm, 1510 mm, 1545 mm, respectively in Table 4 (ADB, 2013).  
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Table 4: Long-Term Monthly Rainfall in Millimeters at Selected Rainfall Stations 

Station Name 
/Month 

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

Kampong 
Thom 

0 0 44.5 115.2 69.7 245.4 276.8 254.4 475 194 52.4 12 1739.4 

Chinit 0 0 71.4 55.6 89.2 185.7 298.3 274.6 443.9 309.8 55.5 13.3 1797.3 

Stoung 0 0 28.4 63.6 153 164.8 183 198.6 270.6 264.2 26.2 12 1364.4 

Taing 
Krasaing 

0 0 
119.
9 

84.6 212.6 205.1 317 254.3 666 297 71.2 18.9 2246.8 

Taing Kok 0 0 47 122.2 146.6 239.4 109.6 243.3 351.7 184.9 64.8 0 1509.5 

Baray 0 0 69.6 127.2 78.4 182.4 180.7 295.3 346.6 232.6 17.9 14.6 1545.3 

Prey pros 0 0 14 81.6 374.4 153.3 264.2 260.9 511.8 227.2 13.6 0 1901 

Sandan 0 5.2 13.2 43.2 132.6 277 285.1 257.1 359 237.8 15 0 1625 

Prasat Balang 0 0 0 216.8 223.2 288 320.6 468.6 750.4 153.5 107.6 46.5 2575.3 

Sambour 0 33.3 25.3 71.5 152.2 177 177 181.6 223 54 14 0 1109 

Kandoal 
Chass 

0 0 14 81.6 374.4 153.4 264.2 260.9 511.8 227.2 13.6 0 1901 

Sources: ADB, 2013  (O Andeng’s Final Detailed Design) 

3.1.3 Water Resources 

25. There are three main water resources including rainwater, surface and ground water in the sub-project 
areas, which is commonly used by local people for multiple purposes such as drinking, washing, bathing and 
cropping. The Stung Sen is a major surface water system in the sub-project areas that it supports water for 
agricultural activities. The Stung Sen is also a large tributary to Tonle Sap Great Lake while ground water is also 
popular for the local residents. According to the ADB, 2013 (Kraham Kor’s Detailed Design), Tumnub Kraham Kor 
will expect to have adequate water sources from its catchment area (14 km2) that will drainage annaul rainfal of 
1,523 mm/year into the subproject. Thus the net inflow to the subproject area is estimated about 202.74 
mcm/year. 

26. Based on IEE (2007) there are two hydrological stations on the Stung Sen, the Kampong Thom and the 
Kampong Putrea. 

Table 5: Hydrological Station Along the Stung Sen 

 
Source: IEE, 2007 

27. At both station, annual peak flood could occur as early as July-August. With its large catchment area, 
seasonal variability is even greater. Annual maximum discharge could occur in July and August. At this period of 
the year the water level of the Stung Sen at Kampong Thom is not yet influenced by the Great Lake water level, 
and is characterized by a sharp rise and fall of the water level. In August-September when the water level of the 
Lake reaches a level around 4-5 m the Stung Sen flow start to be increasingly affected by the Great Lake and the 
sharp rise and drop of the hydrograph is replaced by a smooth rising and falling with the progress of the Great 
Lake water level rising and recession. The Stung Sen monthly hydrographs at Kampong Thom is shown in 
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Figure 6. 
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Figure 6: Mean Monthly Hydrograph of the Stung Sen at Kampong Thom 

 
Source: IEE (2007) 

 

28. Flooding: The Project Administration Manual (PAM) 2011 also presented that on average, the total run-
off volume of the Stung Sen is 8,600 million m3/year. Annual peak flood could occur as early as July-August. With 
its large catchments area, seasonal variability is even greater annual maximum discharge that occurs in July or 
August. At late rainy seasons the water level of the Stung Sen at Kampong Thom is generally influenced by the 
Tonle Sap/Great Lake water level, and is characterized by a sharp rise and fall of the water level. In August- 
September, the water level of the Lake reaches a level of around 4-5 m, the Stung Sen flow starts to be 
increasingly affected by the Great Lake and the sharp rise and drop of the hydrograph is replaced by a smooth 
rising and falling with the progress of the Tonle Sap/Great Lake water level rising and recession. 

29. Most cultivated lands are affected by annual flooding or by erratic rainfall regime for land at higher 
elevations. The most common irrigation systems are retention dikes capturing water from the Stung Sen 
tributaries for wet and dry season crop. Flood protection is seen as most important water management 
component in the Stung Sen sub-basin.  

3.1.4 Water Quality 

30. There is no data on water quality in specific subproject area. Based on field observation, deteriorated 
water quality in the waterways is a derivative to the wastewater discharge particularly toilet along river banks and 
solid waste from communities or manufactures. The serious issues were found during dry season. According to O 
Touk’s IEE (2007), it indicates increase in coliform, high TSS and BOD that affect beneficial use especially in the 
dry season. The O Touk’s IEE describes that MOWRAM took water samples in June 2002 at the Stung Sen and 
the results are presented in Table 6.  
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Table 6: Average Values for Water Quality Parameters at two Locations in Steung Sen (June 2002) 

Average SEN1 SEN2 
TSS (mg/l) 227.33 152.66 

Total P (mg/l) 0.017 0.015 

COD Mn (mg/l) 3.96 4.00 

DO (mg/l) 6.11 6.13 
         Source: IEE, 2007 (O Touk) 

31. According to the O Touk’s IEE (2007), the wet season water sample indicated the soft and good water 
quality suitable for irrigation with low TDS, and conductivity in Steung Sen Subbasin areas. Dissolved Oxygen 
was relatively high due to the rain water in the upper watershed area. With the relatively sparsely population in 
the area and the dilution factor from the rain, the BOD level was recorded lower. However, the suspended solid 
level was relatively high because of the uncovered area for rice cultivation in the surrounded areas and the 
encroachment of the immediate watershed area. 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 to show 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 

32. The forest and wildlife resources on site for the Kramham Kor sub-project are limited due to extensive 
agricultural activities, however, there are a few of shrub tree, bamboo and grass land, and the majority are paddy 
fields. Based on the field visit in June 2013, the subproject is out of the protected areas and Tonle Sap Biosphere 
areas. Regarding to the lack of forest resources along the subproject site, wildlife is not found. Only some bird 
species were only the ones observed. Based on the O Touk IEE (2007), forest types were recorded in Kampong 
Thom indicated in the below. 

Table 7: Report of Forest Cover in Kampong Thom Province in 2002 to 2003 

 

Source: IEE, 2007 

33. During the field visit and consultation made by the environmental specialist in June 2013, it was found 
that the natural forest in the subproject 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 subproject 
areas. Only some spare trees are found at the subproject areas but only some will be affected.  

 
The pictures show that the areas are mostly dominated by rice field (Photo in 2013) 
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3.2.2 Protected Areas 
34. The proposed subproject is not situated in and adjacent to the protected areas and dense forest. 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 Environment (Table 8). 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. 

Table 8: Description of tthe 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  

35. 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 and the sub-project areas. 
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36. Based on the GMS (2002), the most common fishes found in Tonle Sap and Floodplain areas are 
presented in the Table 9 below.   

Table 9: 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 

 
Table 10: The Fish Species in the Steung Sen Sub-Basin  

No Local Name English/FAO Name Scientific Name Family Name 
1 Trey Reil Siamese Mud Carp Henicorhynchus Siamensis Cyprinidae 

2 Trey Kros Bonylip Barb Osteochilus Microcehalus Cyprinidae 

3 Trey Slat Bronze Featheback Notopterus Notoperus Notoperrus 

4 Trey Chrakang Puctioplites Proctrysron Puntioplites Proctrysron Cyprinidae 

5 Trey Knonveng Labiobarbus Lineatus Dangila Lineata Cyprinidae 

6 Trey Chhlang  Mystus Nemurus Bagridea 

7 Trey Kachos  Mystus Wolffi Bagridea 

8 Trey Kdanhay  Belodontichthys Dinema Siluridae 

9 Trey Kes  Micronema Micronema Siluridae 

10 RtlRkm:m Trey 
Kramorm 

Butter Catfish Ompok Bimaculatus Siluridae 

11 Trey Kampleav Moon Light gourami Trichogaster Microlepis Belontiidae 

12 Trey Pra Iridescent Shark 
Catfish 

Pangasianodon 
Hypophthalmus 

Pangasiidea 

13 Trey Andaing Walking Catfish Claria batrachus Clariidae 

14 Trey Kuntrop Catopra Pristolepis Fasciata Nandidae 

15 Trey Krach    

16 Trey Phtuk, Ros Chevron Snackehead Channa Striata Channidae 

17 Try Chhloch Peacock eel Marcognathus Siamensis Mastacembelidae 

18 Trey Khching Shortspine eel Macrognathus sp Mastacembalidae 

19 Antoung Swamp eel Monopterus Albus Synbrachidae 
Source: IEE, 2007: O Touk 
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3.3 Socio-economic Conditions  

3.3.1 Population 

37. Commune covers altogether 11 villages, of which as mentioned, 7 are considered "potential 
beneficiaries", as they are foreseen to benefit irrigation water from the Kraham Kor sub-project. In the previous 
days as of communal report in 2012, the total population of the commune was reportedly at 8,209 in 1,767 
households, as shown in Table 11.  

Table 11: Population of Chheu Teal Commune, Sandan district, Kampong Thorn 

No Village Name No. Household Population Female Male 

1 Chheu Teal 276 1,416 714 704 

2 Beoung Rolum 128 606 317 289 

3 Kampong Taben 117 593 314 279 

4 Beoung Pra 158 679 346 333 

5 Samrith 241 1,226 548 678 

6 Veal Pring Kraom 188 958 493 465 

7 Andoung Pring 132 531 290 241 

8 Ke Rong 228 961 471 490 

9 Prey Kanleng 23 116 55 61 

10 Dam Phka 186 812 405 407 

11 Kunlung Khting 90 311 152 159 

  1,767 8,209 4,105 4,104 
 Source: Department of Statistic 2012 (Chheu Teal commune) 

 
38. According to ADB (2013) of the Kraham Kor detailed design report, 6 potential beneficiary villages, the 
number of families who will benefit from the Kraham Kor sub-project could be as many as 640 households to, 
3,084 beneficiaries, as shown in Table 12. The beneficiary households have occupied land size of 450 ha.  

Table 12: Population and Families of Potential Beneficiary in Chheu Teal Commune 

No Village Name Name of Village Chief No. of HHs Population 

1 Chheu Teal Chhoun Peng 55 270 

2 Beoung Rolum Chhoem Thorn 65 325 

3 Kampong Taben Koung Ti 117 585 

4 Beoung Pra Hong Yam 158 679 

5 Samrith Prum In 45 225 

6 Andoung Pring Vath Lim 85 425 

7 Ke Rong Nhem Heang 115 575 

Total  640 3084 

Source: ADB, 2013 (Kraham Kor’s final detailed design) 

3.3.2 Employment  

39. 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 13).   

Table 13: 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 
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Status of employment 1998 2008 
Persons Persons 

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) 

 
40. Based on the consultative meeting in June (2013) made by environmental specialist, the major of 
occupation in the beneficiary villages are rice cultivation and labor. 

3.3.3 Poverty 

41. 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. 

42. Referring to ADB (2013) of the Kraham Kor Final Detailed Design, the wealth and poverty assessment 
was assessed by villagers themselves and the result showed that 29.91% are poor while 55.36% and 13.98% are 
medium wealthy and better off wealthy (Table 14).   

Table 14: Poverty situation in the villages 

Village 

Level of wealth/poverty 

Poor Medium Better off 

% of 
total 
HHs 

MHH FHH 
% of 
total 
HHs 

MHH FHH 
% of 
total 
HHs 

MHH FHH 

Chheu Teal 32.17 26.95 5.21 54.78 54.78 0.00 13.05 13.05 0.00 

Beoung Rolum 37.79 33.85 3.93 54.33 54.33 0.00 7.87 7.87 0.00 

Kampong Taben 35.72 30.00 5.72 51.85 52.85 0.00 12.43 12.43 0.00 

Beoung Pra 16.25 `8.83 7.42 56.53 53.35 3.18 27.22 27.22 0.00 

Samrith 17.71 3.50 14.17 67.71 67.71 0.00 14.58 14.58 0.00 

Andoung Pring 16.66 9.10 7.57 60.60 60.60 0.00 22.74 22.74 0.00 

Ke Rong 53.07 37.25 15.78 41.66 41.66 0.00 5.27 5.27 0.00 

Average 29.91   55.36   13.98   

Source: ADB, 2013 (Kraham Kor’s Final Detailed Design) 

  
43. The assessment of the wealth ranking with participants from this Chheu Teal commune council 
members, beneficiary village chiefs and beneficiary farmers in the sub-project area basing on some criteria as the 
below: 

Poor wealthy: 
- Lack of a proper residential home 
- Farm land less than 0.5ha per household 
- Large family member 
- Lack of food consumption  
- No transportation equipments or farming materials 
- No animals for plowing  
Medium wealthy: 
- Farm land bigger than 1ha per household 
- Owned animal for plowing 
- Owned transportation such as motorbikes 
- Owned two wheel hand tractor 
Better off wealthy: 
- Run other business beside farming such as money lender, small business, renting out machine for 

farming  
- Owned farm land bigger than 3ha 
- Owned tractor for farming 
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44. The result shows that sixty two percent (62.96 %) of respondents produced enough rice for whole year 
round for household consumption while forty one percent (37.04%) did not produce sufficient rice for 
consumption. 

3.3.4 Agriculture 

45. The major crops that villagers cultivate in this area are wet rice crop and a few families who have 
landholdings near the lakes or river can plant dry rice around those lakes or river. Other crops grown in the area 
include watermelon, cashew nut, sweet potato, fruit tree, and vegetable. Based on ADB (2013) of Detailed Design 
for Kraham Kor Subproject, the results of assessment shows that the average rice yield is 1.5 ton/ha to 2 ton/ha 
(Table 15). 

Table 15: Land use and productivities at Kraham Kor Subproject area 

Item Existing Cultivatable area (ha) Cultivated area (ha) Yield per hectare (t) Total production (t) 
Wet season rice 1,439 1,439 1.5 2,158.50 
Dry season rice 103 103 2 206 
Maize 39 39 2 78 
Mung bean 584 584 1 584 
Cassava 466 466 20 9,320 
Sweet potato 2 2 10 20 
Sesame 1 1 0.7 0.7 
Water melon 7 7 N.A N.A 
Cashew nut 79 70 3 210 
Total 2,719 2,719  12,577.2 

Source: ADB, 2013 (Kraham Kor Final Detailed Design) 

 

46. The Kraham Kor Commune has totally agriculture land of 2,719 ha, giving an average size of land-
holding of 0.87 ha per household (ADB, 2013-Kraham Kor) but basing on the household survey, an average size 
of rice land area in the subproject area is 1 ha per HH, with a range between 0.3 ha/HH to 2.4 ha/HH. The detail 
information indicates in the Table 16. 

Table 16: Land use in Chheu Teal Commune 

Items 
Villages 

Chheu Teal Boeng Pra Samreth 
Big rice field size >2ha/HH 1.5-2.0ha/HH 1-1.5ha/HH 

Medium rice field size 1-1.5ha/HH 1-1.5ha/HH 0.6-1ha/HH 

Small rice field size 0.3-0.5ha/HH 0.2-0.5ha/HH 0.2-0.5ha/HH 

No. of landless family 12HHs 0HH 0HH 
Source: Kraham Kor’s Final Detailed Design (2013)  

3.3.5 Other Major Occupation 

47. 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 
additional family income especially during dry season when agricultural activities are meager due to lack of water 
to sustain the life of rice. Chheu Teal Commune (Tumnub Kraham Kor subproject area) is likely similar to other 
basically agrarian society where mainly rely on rice grow as major occupation in this subproject area. Off-farm 
labor in the area includes small business, selling labor as job-immigrant to other province or neighbor country and 
garment factory for women. Furthermore, some farmers sell their labor in the commune and exchange labor on 
their own farm. Based on Difference of gender occupation are slightly in the 
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Table 17 below. 
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Table 17: Occupations Performed By Men And Women, By Villages 

Village 
Major occupations Other occupations 

Male Female Male Female 

Chheu Teal -Rice cropping 
-Labor 
-Logging 

-Rice cropping 
-Farming 

-Rice cropping 
-Farming 

-Household work 
-Labor 

Boeng Veal -Rice Farming 
-Labor 
-Logging 

-Rice cropping 
-Farming 

-Labor 
-Rice farming 

-Household work 
-Labor 

Kampong Taben -Rice Farming 
-Labor 
-Logging 

-Rice cropping 
-Farming 

-Rice cropping 
-Farming 
-Labor 

-Garment industry 

Beong Pra -Rice Farming 
-Labor 
-Logging 

-Rice cropping 
-Farming 

-Rice cropping 
-Farming 
-Labor 

-Household work 
-Labor 

Andoung Pring -Rice Farming 
-Labor 
-Logging 

-Rice cropping 
-Farming 

-Rice cropping 
-Farming 
-Labor 

-Household work 
-Labor 

Ke Rong -Rice Farming 
-Labor 
-Logging 

-Rice cropping 
-Farming 

-Rice cropping 
-Farming 
-Labor 

-Household work 
-Labor 

Source: ADB, 2013 (Kraham Kor Final Detailed Design) 

3.3.6 Fertilizer and Pesticide Use 

48. As reported from the participative meeting with villager’s chiefs and Chheu Teal commune council 
members, large farmers in  this commune using chemical fertilizer for rice crop is almost 100% while the organic 
fertilizer is only few percentage. The chemical practice differs among famers. Based on ADB (2013), the seventy 
four (74%) of farmers applied chemical fertilizer while only few used also organic manure. Additionally the fifty two 
(52%) used UREA while thirty three percent (22.2%) applied DAP with range from 2 to 200 kg per hectare in 
average. 

3.3.7 Water Use and Sanitation 

49. All of the farmers in this region use rain water for wet rice crop, so their agriculture is totally dependent 
on rain. Only small sizes of dry rice plots are found close to the Boeng (Lake), stream, and Steung Sen. Water 
from Boeng and Steung is mainly used for crops and vegetables during the dry season. For domestic purposes, 
their primary sources of water are wells, river (Stung Sen) and rain (Table 18). For drinking purpose, they use 
water from well for both seasons and rain during rainy season. Generally, most of the villagers drink raw water, 
without any treatment, however some families also received household water filters from NGOs and boiled water 
for drinking. Sanitation in the villages is poor.     

Table 18: Source And Distance To Walk For Domestic Water 

Source 
Drinking water Washing water 

% of user Avg. distance to walk % of user 
Avg. distance to 

walk 
Pipe water 0% 0m 0% 0m 

Rain water 30% 0m 25% 0m 

Well 90% 50m 46% 50m 

River 15% 100m 20% 100m 

Tank 0% 0m 0% 0m 

Source: ADB, 2013: Kraham Kor’s Final Detailed Design  

 
50. The table below (
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Table 19) shows the sources of water supply and sanitation facilities of households well is the common source of 
water supply for both drinking and domestic uses in O Neak Takae sub-project where should be similar to the 
Kramham Kor sub-project area. However by observation during mission on 26 June, 2013, condition of the 
sanitation and waste availability are quite similar.  This shows that seventy four percent (74%) have no toilet for O 
Neak Takae. 
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Table 19: Source Of Water Supply And Available Toilet Facilities  

Particular 
For Drinking For Domestic use 

NR % NR % 

Piped water well 3 11 1 4 

Rain water 10 37 7 26 

Well 18 67 17 63 

River 0 0 0 0 

Pond 0 0 0 0 

Total 31 115 25 93 

Household Toilet         

None 20 74 

Not water-sealed 0 0 

Water sealed 7 26 

No answer 0 0     

Total 27 100     

Source: ADB, 2013 (O Neak Takae’s Final Draft Detailed Design) 
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4. POTENTIAL ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES  

4.1 Environmental Assessment Methodology 

51. The initial environmental examination (IEE) provides an analysis of potential impacts related to the 
improvement of Kraham Kor –Noncore sub-project. The main purpose of this assessment is to derive negative 
and positive impacts which may possibly emanate from the sub-project development. 

52. 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 

53. 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 

54. Screenings 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 

55. The issues related to the project location encompass the installation of six head regulator, 6 turnout, 8 
check drop, 1 spillway, bridge 1, one pipe culvert, one WFUC building and improvement of main canal and 
secondary canal. The details are described as follows;  

(a) Structure 

56. Two main environmental issues are generally expected to emanate from the rehabilitation of structures. 
First is to foresee the continuity of upstream and downstream flow of Kraham Kor. Second is to address the 
migration of fish from downstream to upstream during spawning.  

57. The Kraham Kor is one of the Steung Sen tributary which provides irrigation and domestic water to a 
number of communities. It also provides habitats for aquatic resources and fisheries during the dry season. The 
intent of the sub-project is to supply the water for wet and dry season irrigations.  

58. To address the first issue, the Kraham Kor subproject is designed to supply water for wet and dry 
season. It will rehabilitate regulator and some outlet to release the excess water during the wet season down to 
the downstream of the Kraham Kor forward into lower areas before drainage into Steung Sen and may be able to 
store only some water during dry season. During rainy season or excess water, there has a regulator to control 
water to ensure that continuous spillage of water to the downstream will likely transpire. During dry season, there 
is no expectation of huge water sources into this subproject.  

59. With the limited reservoir and canal capacity, the larger portion of flood water will be spilled to the Boeng 
Pra and lower areas on the downstream; also irrigation water will be released to the lower land area. In addition, 
the irrigated water discharged from the main canal will eventually be returned to Kraham Kor via the irrigation 
canals and nearby low land area during high flood level of Steung Sen. Therefore, the hydrological regime of 
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Kraham Kor will not be hampered during the dry and wet season.  To address the second issue on fish migrations 
the spillway does not appear to be a major barrier for fish movement. 

60. Considering all of the above factors it is concluded that: 

(i) There will be no impact on fish during the rainy season because the irrigation canal outlets and regulator 
will be constructed to release water for irrigation and control water. This will allow upstream, 
downstream and canal access of fish. 

(ii) The existing canal was dry during dry season in the present. Hence there is no any reason that the sub-
project will cause impact on fish and other aquatic resources.   

61. The overall impact of the structures as designed does not likely affect the two issues previously 
identified. Nonetheless, precaution and mitigation measures will be required. These include adequate monitoring 
of the fisheries resource and the operation of the diversion structure to ensure that negative impacts are not 
occurring and that the structure is being operated as designed. 

(b) Local Ecological Features 

62. The location of Kraham Kor Non-core sub project is located outside all of the protected areas and TSBR 
Multiple use area. The rehabilitation of canal and dam does not encroach into such protected area. The 
surrounding land use is paddy field, grass and shrub, thus, the potential impact on local ecological features is not 
envisaged. On the other hand, rehabilitation of canal will provide additional moisture to the immediate watershed 
which can enhance the condition of habitats for flora and fauna in the nearby areas.  

4.4 Environmental Problems Related to Design 

(a) Dam and Canal Area 

63. The capacity of the sub-project will supply only covering a reservoir area of 450 ha. The intention of the 
development is to support both wet (430 ha) and dry (20 ha) season rice crop. Since the canal and dam has been 
constructed since 1960 and rehabilitated in 2006, only bushes and shrubs are apparently growing. Restoring the 
water retention level will not create apparent impact to the environment as adjacent affected and will be retained. 

(b) Use of Water from the Main Canal 

64. Irrigation water from the canals will likely percolate and collected in the nearby lake and large catchment 
areas in the rainy season. This water can provide the sources for some domestic and irrigation use in the rainy 
season. There is no forest and other protected areas around the concerned streams nearby, therefore, a major 
environmental concern due to the forest clearing for expansion of agricultural areas is not foreseen. 

4.5 Environmental Problems Associated with the Construction Phase 

65. 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 

66. 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. 

 

Monitor by: PMU/PIU/TA (Environment) 

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

67. 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 
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scale and expected to be completed within 1 year, large numbers of workers are not expected. This will have very 
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 and sewage disposal. 
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.  

Monitor by: PMU/PIU/TA (Environment) 

(c) Conflict with Land’s Owner 

68. 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.  

- The excavated soil must be stored and disposed.  

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

4.6 Environmental Problems Associated with the Operation Phase 

(a) Water User Conflict  

69. 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 

70. As responded by participatory meeting with commune council and villager’s chief of Chheu Teal 
commune, chemical uses for agriculture are popular to all farmers in the area to improve agricultural product. A 
tendency of agricultural activities will increase when the Tumnub Kraham Kor irrigation system will be improved. 
Hence pollution of chemical fertilizers will be expected to be increased 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. 

Monitor by: PDWRAM/FWUG/local authority 
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Table 20: 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 March 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 of this Tumnub Kraham 
Kor Canal will provide sufficient water to 
support some domestic animal and wildlife 
uses and the additional moisture to the 
immediate watershed throughout the year 
thus it can improve the conditions of 
terrestrial habitats for the local flora and 
fauna nearby.  

- In addition, the Kraham Kor canal may also 
serve as the habitat for migratory birds from 
other places respectively. 

 

 

D3+ Long term - The proposed site is out of protected 
areas and conservation thus it will not 
expect to have any significant impact, but 
the environmental conservation during 
construction or operation is still taking into 
account for consideration. 

Project Cost PMO/PIU 

TA 

Monitor by: 
PMO/PIU/TA 
(environment) 
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Potential Impacts Nature of Impacts Significance Duration Mitigation Measures Cost Responsibilities 

Downstream impacts 
(Water Quantity) 

- Increased irrigation could cause a decrease 
in the available water for downstream 
farmers. Such risk is not likely to be 
significant because (i) the regulator will be 
provided to control water level during rainy 
season thus a direct drainage downstream 
of the structure is envisioned (ii) the 
improved system such as outlet will better 
control the water during the wet season and 
avail the irrigation water during the dry 
season (iii) the subproject is small scale.  

D3 Medium  - The technical assistantce will provide 
training for the farmers on an irrigated 
agriculture practice to improve their 
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. As part of the 
environmental monitoring plan, however, 
a water availability monitoring will be 
conducted in the downstream 
communities during the wet and dry 
seasons to minimize any adverse impacts 
and take any necessary remedial 
measures in a timely manner if necessary. 

Project cost 
(Package of 
capacity 
building and 
FWUC)  

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

Fish migration - The main source of water drainage into the 
subproject will run of from the subproject’s 
catchment during rainy season. Only some 
water will be collected for the Kraham Kor 
Canal. Additionally, the design of the 
regulator and outlet are modified to 
continuously spill flood water. Hence there 
is no impact of fish at upstream. 

- During dry season, not likely to be 
significant because (i) fish could bypass it 
by moving through the network of 
distribution canals through stream at 
downstream naturally; and (ii) the Kraham 
Kor Subproject was dry at the present (dry 
season) thus it will not affect into fish by the 
subproject.  

 

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 outlet gates are always open in 
time for fish spawning. The canal also 
serves as channels to drain rainwater 
to ease massive spillway discharge 
thereby allowing fish to go 
downstream towards the canal.  

 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 
21)  

PMO/PIU 
 
 
TA: Engineer 
and 
Environment 
 
Monitor by: 
FWUC/TA: 
Engineer 
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Potential Impacts Nature of Impacts Significance Duration Mitigation Measures Cost Responsibilities 

Flooding and erosion - Some sections of the sub-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 

- Plantation of tree along alignment where 
is highly affected by erosion. 

Project Cost 

Cost of the 
plantation 
(presents in 
construction 
period) 

TA: Engineer  

Monitor by: 
PMO/PIU/TA 
(environment, 
engineer) 

Encroachment of 
precious ecological 
areas.  

- The proposed site or embankment for 
improvement is out of the conservation area 
and protected area.      

D1 Medium 
Term 

- As the proposed site is out of protected 
areas and conservation thus it will not 
expect to have any significant impact, but 
environmental conservation during 
construction or operation is still taking into 
account for consideration.  

Project cost PMO/PIU 

TA: Engineer 
and 
Environment 

Monitor by: 
PMO/PIU/TA 
(environment) 

Historical/cultural 
monuments and 
values  

- No historical or cultural monuments are 
located in the subproject area  

D1 N/A N/A N/A  

Funeral areas - Based on the visit and consultative meeting 
with local authority in June 2013, no any 
funeral area located or adjacent within the 
proposed project. Villagers also do not raise 
this issue. 

D1 N/A N/A   N/A  

Resettlement/Land 
Acquisition  

- Some private land will be affected. D3 Long Term - Included in Resettlement Plan.  Project Cost PMO/PIU 

TA: 
Resettlement 

Monitor by: 
PMO/PIU/TA 
(Resettlement) 
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Potential Impacts Nature of Impacts Significance Duration Mitigation Measures Cost Responsibilities 

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 by: 
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 dusty. 

In contract of a 
contractor 
bidding 
package 

Contractor 

Monitor by: 
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 by: 
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 which will possibly 
result insanitation in the areas.  

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 by: 
PMO/PIU/TA 
(environment) 
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Potential Impacts Nature of Impacts Significance Duration Mitigation Measures Cost Responsibilities 

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.  

 

D3 Short Term - 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. 

- 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 by: 
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. 

300 trees 
including 
grass x 3.5 $ = 
1050 $  (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 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 

D3 Short Term - Workers should wear protection 
equipment during works to ensure that 
they are safe and good health.  

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

In contract of a 
contractor 
bidding 
package 

Contractor 

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

completed within one year, large numbers 
of workers are not expected. However, 
safety and health impacts will be also 
expected. 

and safety projection. 

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.   

200 trees x 3.5 
$ = 700 $ 
(plantation and 
maintenance) 

Contractor in 
cooperation with 
local authority 
 
Monitor by: 
PMO/PIU/TA 
(environment, 
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 

In contract of a 
contractor 
bidding 

Contractor 
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Potential Impacts Nature of Impacts Significance Duration Mitigation Measures Cost Responsibilities 

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.  

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

3. Environmental Impacts during Operation 

Water pollution - Currently, use of agricultural chemicals is 
high in the project area. Farmers use 
pesticides such as UREA and DAT. The 
primary objective of the Project is to 
provide supplementary wet season 
irrigation. The main purpose of this 
subproject is to provide water only for wet 
season irrigation. Therefore, it is not likely 
to highly significantly increase the use of 
agricultural chemicals during dry season. 
However 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 significant negative impact on 
the water bodies and collaborate with 
PDA to ensure appropriate use of 
agricultural chemicals. 

Included in 
component of 
MAFF/PDAs 
 
 
 
500 $ per year 

Component (of 
MAFF/PDAs) 
 
 
 
 
Monitor by: 
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 governing board, normally comprising 
chairman, deputy chairman, secretary and 
treasurer. A FWUG is charged with 
undertaking or ensuring the key activities - 

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/En
gineer/Environm
ent/Capacity 
Building 
Specialists 
 
 
 
Monitor by: 
PMO/PIU/TA 
(environment, 
CD) 
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Potential Impacts Nature of Impacts Significance Duration Mitigation Measures Cost Responsibilities 

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 children will take care their animal 
for feeding like cow and buffalo at the 
canal area thus they will swim or play 
water in the canal. This will make them be 
unexpectedly falling 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. 

- Public awareness should be organized 
for local communities, especially 
potential children.  

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 

- Two significant environmental 
enhancement measures have been 
identified. The storage of water would 
benefit to: (i) The local villagers nearby the 
canals as source of domestic water supply 
for animal and irrigation. (ii) The habitats at 
the area and some migratory birds. 

 

D3+ Long Term - Strengthen capacity of FWUC and local 
authority for problem solution, 
management and maintenance of the 
irrigation.  

- In addition the design also provides gate 
and spillway for controlling water level to 
ensure that there is no any impact on 
flooding into the area and releasing 
some water for downstream.   

 

Cost in 
package of 
FWUC and 
capacity 
building 

Engineer/ 
Environment 

PIU/FWUG/Loc
al authority 

Monitor by: 
PMO/PIU/TA 
(environment) 
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Potential Impacts Nature of Impacts Significance Duration Mitigation Measures Cost Responsibilities 

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.   

- Training on good agricultural practices to 
be improved soil quality as well as 
agricultural products.  

Cost in 
package of 
FWUC and 
capacity 
building 

PIU/FWUG/Loc
al 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  

71. MOWRAM is the executing agency (EA) for the WRMSDP. MOWRAM established project management 
office (PMO) 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.  

72. 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 

73. 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. 

74. 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. 

75. 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 
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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  

76. 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 20. The project will provide the cost of monitoring.  

77. 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 21: Environmental Monitoring during Subproject Selection, Construction and Operation Phase 

Potential Impacts Environmental Performance Indicators Frequency Responsibility for Monitoring Budget (US $) 
1. Subproject selection 
Availability of water and 
downstream impacts  

River 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/Provincial 
Department of Fishery 

1000 $ per Year 

2. During Construction Phase 
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 illegal 
and disorder parking of equipment or trucks.  

Monthly/bi-monthly PMO/PIU 
 
TA: Environment 

50 $ per year 

Worker safety and health Accidents inevitably happen and when they do work. The 
Contractor will need to have an effective Worker Health 

Monthly/bi-monthly PMO/PIU 
 

50 $ per year 
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Potential Impacts Environmental Performance Indicators Frequency Responsibility for Monitoring Budget (US $) 
and Safety Plan that is supported by trained first aid 
personnel and emergency response facilities 

TA: Environment 

Loss of tree Re-growing trees and grass along the proposed irrigation 
system and embankment where can protect erosion and 
environmental enhancement (monitor by: 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  

$300/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-decree on EIA and 
sub-decree of water pollution 
control standard.  

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

To be included in 
EMP above   
 

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

FWUG’ Package 

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  

78. As a part of the participatory rural appraisal (PRA) exercises, several public consultation meetings were 
organized at the Tumnub Kraham Kor sub-project area in 2012 and 2013 by project teams including PPIU, 
Provincial TA and national TA. Local arrangements were made actively, with the leadership and active 
participation of the Commune Chief, Commune Council and officers from MoWRAM and PDWRAM. The 
information disclosure and site selection were main purpose of the meetings. In April 26, 2013, the meeting was 
held at Cheu Teal commune, also with follow-up group discussions with selected key informants from commune 
council, villager chiefs and beneficiary villagers. A lot of discussions related to environmental and social impacts 
were discussed. The main purpose of the meeting was to develop IEE report for the Kraham Kor Sub-project. The 
results of the meeting were that there is no any sensitive area, protected area and cultural heritage site adjacent 
within the proposed subproject. The participants also raised that the proposed subproject was constructed since 
1960 during Sangkum Reas Niyum. Hence significant environmental impact is not likely occurred or found from 
the subproject implementation.  

79. On 27, March 2013, environment consultant had a general consultative meeting with Director of 
Provincial Administration of Fishery (PAF) of Kampong Thom about fish species, fish impact and mitigation 
measures which would be offered for additional consideration on the fish impacts. The Environment Specialist 
raised some ideas on concepts of EMP on how to reduce or avoid fish impacts from the subprojects. The PAF 
fully supports the project ideas, especially the proposed mitigation measures for fish migration in the Table 20 
and monitoring plan in the Table 21. Additionally the PAF will also participate with the project if the project will 
need his agency for cooperation.   

7. FINDINGS AND CONCLUSIONS  

80. With regards to the result of IEE study and the screening of possible environmental impacts for the 
proposed sub-project, serious negative environmental impacts are unlikely to be found from the proposed project 
implementation. 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 impacts are, as, (i) sub-project is located in agricultural areas and is 
primarily the rehabilitation of existing structures; and (ii) Sub-project is only small scale. Therefore, the overall 
impact of the sub-project will be small and cumulative effects are unlikely. 

81. The subproject will contribute positively to the improved agricultural production, flood control, and water 
supply for domestic use (animal) by improving the irrigation and drainage facilities. An improved performance of 
irrigation-drainage system will increase the agricultural production and improve the socio-economic conditions for 
the farmers. An improved canals and flood spillways will increase the flood protection and increase the 
accessibility to the fields and roads. The improved canal will not only secure full irrigation but also enable the 
domestic animal to use water. Local employment for construction and operation activities will create job 
opportunities.  

82. The IEE’s results found that there will be no significant adverse environmental impacts associated the 
proposed works since the proposed Project will rehabilitate existing irrigation and water control structure and 
subproject is not located in environmentally sensitive areas. The generic mitigation measures described in the 
IEE will be used as the 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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