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The Preparatory Sudy on The Sem Reap Water Supply Expansion Project

SR 4.16 Water Demand Allocation (LTDP)

Water Demand of Distribution Area

L . Long Term Development Plan|
Distribution -
Area Iltem Population | water Demand
(Nos) [ (m%d)
Domestic 56,610 11,790
Q1 Commercia 9,360 4,420
Sub Total 65,970 16,210
Domestic 60,100 12,520
Q2 Commercia 7,220 3,410
Sub Total 67,320 15,930
Domestic 48,460 10,090
Q3 Commercial 18,190 8,590
Sub Total 66,650 18,680
Domestic 78,320 16,320
Q4 Commercia 4,750 2,240
Sub Total 83,070 18,560
Domestic | 243,490 50,720
Central Total| Commercial 39,520 18,660
Total 283,010 69,380
Domestic 25,000 5,210
Q5 Commercial 0 0
Sub Total 25,000 5,210
Domestic 3,460 720
Q6 Commercial 0 0
Sub Total 3,460 720
Domestic 28,460 5,930
East Total |Commercial 0 0
Total 28,460 5,930
Domestic 50,890 10,600
Q7 Commercial 710 340
West Total Total 51,600 10,940
Domestic | 322,840 67,250
Grand Total|Commercial] 40,230 19,000
Total 363,070 86,250
Supporting Report SR 4.16-1




The Preparatory Sudy on The Sem Reap Water Supply Expansion Project

Area Coverage Are]LToPATe] LTDP Ar ea (Supplied Population) LTDP Area (M ax Demand Water)
Discript [Existing] L TDP [Populatiorfsupplied Populati Area allocation rat | Population Allocati m oy
2 Soved 2030 tral 2 Q3]0 a Q8 [swraal Q1 a] Q5 | Q6 [swrod] Total
Total BN Q3[o4[Q 10937 | 16,212 | 15,926 | 18,683 5208] 721
[Domestic - - - 10602[11.792 5208] 721
[Commer cial - - 1 335] 2420 ol o
Commune/ Village |ising] LTOPpos Galoal o5 o6 o7 | o8 [wvrea] o1 [ 02 [ 08 Soraa] 05 | 06 [swiaa] Total | 07 | 08 [skroa] OL 05 | 06 [5o7oa] Toal
1T SlaKram | 0] 0| 0[9279] 0Je2,785[19308[wiaz| 0] 0] _ofwonarz| 0] 0] _0|5422| o0[17.19 0] o] ol2rs
[Domestic 84,720 | 90%| 76,250 o] o] ofisoea| olmsse[iesmole2s0] o] o] 076250 o] o ofsi42| 0]92% o] o] ofissss
[Commercia 25122 [100%| 25,122 0 4195 18189 | 2.738 25,122 25122 1980] o[8se9 0 11,862
11 SorKram [oNl le) 0 5576 5576 5576 0 1,266 0 1,266
[Domestic 5,740] 90%|__ 5,180 | 0%[ 0% 0] 0%] 0%| 0% 0 5,180 5,180 0 1,079 0 1,079
Commercial 396 |100% 396 ] 0%[ 0%] [ 1000 0%[ %] 0% 0 3% 3% 0 187 0 187
12 Boegdupa | A | O 3195 12,780 15,975 917 668 0 4,585
[Domestic 12,460 | 90%| 11,210| 0% 0% 0% 0%| 0%[ 0%) 2,242 8,968 11,010 267 868 0 2,335
[Commercid 4,765 [1009%]__ 4,765 | 0%[ 0%] 80v:] 0%| 0%[ 0%) 953 3812 4,765 250 800 0 2,250
1-3 ChongKavsu | A | O 0 26,587 | 6,64 33,234 511 0 9,389
[Domestic 26,540 | 90%| 23,890 | 0%| 0%] 0%| 0%|80%] 20%) 0%[ 0% 0 19112 4,778 23,890 3981 0 4,976
Commercial 9,304 [100%| 9,344 | 0%[ 0%] 0%| 0%|80%] 209 0%[ 0% 0 475 | 1,869 344 3530 0 2,41
1-4 Dork pou A O 1986 4,634 620 214 0 1,37
[Domestic 7,360] 90%|__ 6,620 | 0%| 3096 70%| 0%] 0%) 986 | 4,634 620 214 0 1,37¢
Commercial 0]100%] 0] 0%| 3096 70%6] 0%[ 0%] of o 0 0 0
15 Bantay ches [oll Ie) _( 5,352 8,027 [13.379 13379 1,268 0 3,16¢
[Domestic 13,260 | 90%| 11,930 | 0%| 0%| 0%] 0%[40%|60%| 0%| 0% 4,772] 715811930 11,930 994]1,491] 2,485 0 2485
[Commercia 1,449 [100%] 1,449 | 0%[ 0%| 0%] 0%[40%[60%] 0%| 0% 580 | 869] 1,449 449 274 210[ 684 0 684
16 Trang A O 4502 10504 0]15006 15,006 1,608 37" 0] 5.360 0 5,360
[Domestic 7,270] 90%|__6,540 | 0%| 0%]30%| 0%[70%] 0%] 0%[ 0%] 0 1,962 4578] _0[6540] 0] 0 540 94| 0]1363 0 1,363
[Commercial 8,466 [100%|__ 8,466 | 0%[ 0%]30%| 0%[70%] 0%] 0%[ 0%] 0 2540 5926 0[8466] 0] 0 466 2798 0[3907 0 3907
1-7 Mondol 3 [oHl le) o] o] ofuss2] o] o] oJmse[ o] o] o|use[ o] o o of2se7] 0] o] o] 2507
[Domestic 12,000 | 90%| 10,880 | 0%| 0%[100%| 0%| 0%| 0% 0%| 0%] 0| 0| ofwss0| 0] 0| ofweso| o0 o] of1w080] o] o o of[2266] 0 o| o] 2266
Commercid 702 | 1009 702 | 0%] 09|00 0% 0%| 0%| 0%[ 0%| 0] o] o] 702| o] 0| o] 72| o] o| o] 72| o] o o o| | o] o] o] 3
2 Svay Dangkum 11253]  0|11.253|24408|41225| 0] 0]65633] 0] 0| 0| 76886]2581] 0 0| ofwa4| 0] o] 0]189%5
[Domestic 73,000 | 90%| 65,700 10543] 0|10543[20408[34749] 0| 055157 0] o] o0|e5700[21%] 0 o] ofumas| o] of ofi3ess
[Commercid 11,186 |100%| 11,186 710] 0| 710]4000]6476] 0| o0[w0476] o] o] of11186] 385[ © 1,889 o] ofaosw| o of o] 528
2-1 PngeaChel x | O 1256] 0[1256] 0] 539] 0] O] 539 0] 0] O] 1795| 266] © 0 0| of 115 o o] o| 3a
[Domestic 1,070 | 90%| 1,770 |70%| 0%| 0%|30%| 0%| 0%| 0%| 0%| 1.239|  0[1239] 0| 581 0| o] 531] 0] 0| 0] i770| 258] © 0 o of 1| o] of o] 3
[Commercial 25 [100%] 25 [70%] 0%| 0%[a0%| 0%[ 0% 0%[ 0% 17| o 17| o] 8] o] of 8 ol o] of 2| 8 o] 8] o] 4] o[ of 4 o] of of 12
22 Kantrork X_|A©)] 3950] 0[3950] 0] o] o] of of o o] of390| s3] o| 83| o] o] o] o] of o of o] s
[Domestic 4,300 90%| 3,950 |100n{ 0%] 09| 0%| 0%] 0%] 0%[ 0%|3950] 03950 0] o o o] o o of of 390 83| of 83[ of of of of ol ol o o] 3
[Commercia 0100%) 0 1007 0%] 0%| 0%| 0%| 0%] 0%| 0%] 0 0 o o 0 0 oo 0 0
2-3 Kouk Krasang X _[AO)] 1,908 1,908 1908 460 460 0 0 0 0 460
[Domestic 1,860 | 90%] 1,670 [0 1,670 1,670 1670] 348 348 0 o o 0 348
[Commercial 238 [100% 238 |00y 238 238 238| 112 112 0 o o 0 112
2-4 Svay Chrel X_|A©)] 1682 _of1e82| 0] o] o] of of o of oftes2| 354 of 34| o] o o o[ of o] of o| 3
[Domestic 1,850 | 90%| 1,670 [100%] 1670] o[1670] 0] o] o] o| o o] o] of iem| 348 o| 3w o] o] o] of o| o of o| 38
| Commercial 12 [100%| 12 | 100 1 T 0 0 12 0 0 0 0 6
2-5 PouBos X _|AO) 1,280 1,280 1,280 267 o] 267 0 267
[Domestic 1,420 | 90%] 1,280 | 0%] 0%| 0% 1,280 1,280 1,280 267 o] 267 0 267
[Commercial 0100%) 0| 0%] 0%] 0%[ 00| 0%] 0%| 0%| 0%} 0 0 0 0 o o 0 0
26 Tma x_|A©) 2,560 2,560 2,560 533 0| 53 0 533
[Domestic 2,840 | 90%| 2,560 | 0%[ 0%] 0%|100% 0%] 0%] 0%| 0% 2,560 2,560 2,560 533 o] 533 0 533
[Commercial 0 [100%| 0| 0%[ 0%[ 0% 00%[ 0%[ 0%] 0%| 0% 0 0 0 0 of o 0 0
2-7 SvayDangkum | A | O o] o] o] o[33%2] o] 0|33 o] o] o]33s2] o] o] o] o] 700 o] o] 709] o] o] o] 709
[Domestic 3,680 90%| 3,310 | 0%[ 0%] 0%|1o[ 0% 0%| 0%[0%] 0] 0| o] o0[3310[ 0| o|3310] o] o of33w0] o] of of of e of o] e8| o] o| o] e
[Commercial 22 [100%) 42| 0%[ %] 0%|100%[ %] 0%] 0%| 0% of 42| o 2] 0 I 20 o 20 0 20
28 A O 19086] 4772] 0 23858 0 ; 2648|1162 0] 5810 0 5810
[Domestic 22,970 | 90%|_ 20,670 | 0%| 0%]80%|20%| 0%] 0%] 0%| 0% 165%[4134] 0 20670 0 20670 3444] 861 0] 4305 0 4,305
| Commercial 3,188 100%] 3,188 | 0%| 0%]80%|20%| 0%] 0%6| 0% 0%] 2550| 638 0 3188 0 3,188 1204| 301 01505 0 1505
29 Krous A O | 1505 0[1505[2257]3762] 0| 06019 0 0| o] 752 0 405| 608[1012] 0| ©0|1620] 0| o] o] 2025
[Domestic 6,430 | 90%| 5,790 |20%| 0%]30%|50%| 0%] 0%] 0%| 0% 1,158| 0| 1158|1737 |2895| 0| 0|4632] 0| 0] 0| 5790| 241| 0| 241] 362]| 03] 0| 0| 95| 0] 0| 0] 1206
[Commercial 1,734 | 100%] 1,734 |20%| 0%|30%]50%| 0%| 0%[ 0%| 0%| 347 347| 520] 867 1,387 1734|164 164 246 400 o] 655 0 819
2-10 Vihear Chin A O 0 9574 9574 9,574 2,098 0[2.008 0 2,008
[Domestic 10,200 | 90%| 9,180 | 0%| 0%| 0%| 00| 0%| 0%] 0%| 0%] 0 9,180 9,180 9,180 1,912 o] 1912 0 1,912
[Commercial 304 |100% 394 %] 0%| 0%[ o] 09| 0| 0% 0% 0 304 304 304 186 o] 186 0 186
2- 11 Seng Tmel A O 952 952 3807 3807 2,750 223 223 894 o] 894 0 1117
[Domestic 4,760 | 90%| 4,280 |20%| 0%] 0%| 856 856 3424 3424 4,280] 178 178 713 o] 713 0 891
[Commercial 479 |100% 479205 0%| 0% 9% % 383 79| 45 45 181 o] 181 0 226
2- 12 Mondol 1 [oH ) 0] 0| of2a12]3617] o] 0]6029] o] o] 0| 6029] o| o of 7o2[10s2| o] o|Lrs4| o] o] o] 1754
[Domestic 4,600 | 90%|__ 4,140 | 0%| | 0] O] 0|1652484] 0| 0|4140] o] o] of 4140 o] o] o| 34| 57| ©o| o| 82| 0| o] o] 862
[Commercial 1,889 [100%] 1,889 | 0%| 0%[40%) 756 1,133 1,889 1,889 357| 535 o] 8% 0 892
2-13 Mondol 2 [oXl le] 2,081 2,081 2,081 o 813 o 813 0 813
[Domestic: 710| 90%| 640 0%] 0%| 0% 0%] 0%] 0%| 0%]| 640 640 640 0| 133 0] 133 0 133
[Commercial 1,441 [10006] 1,441 | 09| 0%[ 0%]100%[ 0%[ 0%[ 0% 0%) 1441 1441 1441 o 680 o] 680 0 680
2- 14 Taphoul (ol Ie] 653 5,881 6534 6534 182] 1,639 o[ 1821 0 1821
[Domestic 5,320 90%| 4,790 | 0% 0%|10%|90%| 0%| 0%| 0%| 0% 0 0 0| 479]a311 0 0]4.7% 0 0 0| 4790 0 0 0| 100| 898 0 o] 998 0 0 o] 998
Commercial 1,744 |100%] 1,744 | 0%| 0%[10%|00%| 0%[ 0%[ 0%| 0% 0| 0| 0| 17a[1570] o] o|174a| o of of 17aa| o| o| o| 2] 741] o of s3] o o| o] 82
3 SalaKamraeuk 0] 0| o] o0]4403| o[sszafe26r7] 0] 0| o|42617] 0] 0] 0] 0] o21| 0|s464|9385] 0] 0] 0] 9385
[Domestic 45,210 90%| 40690 o] o] of of4a38s5] o[3s]4060] o] of o0J460[ o of of o o8] ofzse2[8475] o o] o] 8475
[Commercial 1,927 f100%| 1927 o o of ol [ o[1909]19%7] o] of of 197 o[ o[ of of 8 o] 2] 910 o[ o o om0
31 VaiBo (ol le] o o] o ol o] ofemolzme[ ol of ofi27e] o] of of of o| o|sce2[3082] o o] o] 3082
[Domestic 12,320 | 90%| 11,080 | 0%| 0%| 0% 0%| 0%[20d 0%[0%] 0o o] o| o] o] ofiosofznoeol o of of1080] o o o of o| of2308[2308] o] o] o 2308
[Commercial 1,639 100%] 1,639 | 0%| 0%| 0% 0%| 0%[od 0%[ 0% 0| o o o] o] o|1639[1639] o] o] o] 1639] of o o of o| of 74| 7.a| o] o| of 74
32 VatSvay X | © o] o] o| ol4403] ol4do4]8807] o] o of 88oz[ o o] of o 1| o] 922|183 o] o] o] 184
[Domestic 9,750 6[0%] 0] o] o] o[4385] ol438s5[s70] o] o ofs7o] o o o of e8] of o13[186] o] o| o] 1826
[Commercial 37 0%[ 0% 1 19 37 37 o 17 0 17
33 Val Damnak A O _| 7.671] 7,671 7671 1,665 | 1,665 0 1,665
[Domestic 8,240 0%] 0% 7.420| 7,420 7,420 1,546| 1,546 0 1546
| Commercial 251 | 0%] ﬂ' 251 251 251 119] 119 0 119
34 SdaKawek | X | O 3.380] 3,380 3,380 704 704 0 704
[Domestic 3,750 0%[0%] 0] o] o] of o| o0[330[330] o] o] o|330|] o] of of of o| o 704 704 o o| of 704
[Commercial 0 o6[0%] o] o] o] o] o o o] o[ of of o ol of o] of of ol of of of of of o 0
3-5 Chunlong x | © 1,940] 1,940 1,940 404] 404 0 404
[Domestic 2,150 0%[ 0% 1,940 1,940 1,940 404] 408 0 404
|Commercial 0 0%] 0%} 0 0 0 0 0 0 0
36 Taven x| O 6,750] 6,750 6,750 1,406 | 1,406 0 1,406
[Domestic 7,500 0%[ 0% 6,750 6,750 6,750 1,406 1,406 0 1,406
| Commercial | 0%| 0% ol o 0 of o 0 0
37 TrepangTreng | X | O _| 1.350] 1,350 1,350 281] 281 0 281
[Domestic 1,500 o%[0%] 0] o] o] o o] ols3s0f1350] o] o] of 1350] o] o[ ol of o| of 281] 281 o] o] o] 281
Commercial 0J100%| |ow[ow] ol o o ol ol ol of of of of o o of ol ol of ol of of of of of o 0
4 Kouk Chak 0] 0| ofmsas] o] o] oJm3s] o] o] o0|303] o] o] o|3e2| o] o] o0|3932] 0] o] o] 39
[Domestic 19,840 o] o] ofweso] o] o| ofwsso| o of ofizeso] o o| of378] o o] o|378] o o] o] 378
[Commercial 453 ol o of a3 ol ol o|4s3[ o of of 43 ol of of 214 of of o| 214 o[ o o 214
4-1 Trapang Ses AT O o o] of7zi43] o] o] o]zam[ ol of of 7143 o] o] ofze8] o] o] o|ies| o] o] o] Leo8
Domestic 7,440 90%| 6,690 | 0%[ 0%] 100 0%| 0%] 0% 0%[ 0%] 0| 0| o0]66%| 0 o] ofe6%| o] o] o] 66| o o of13%4] o] o| 0|14 o of o] 130
Commercidl 2531000 453] 0%] 0%[ o 0% 0%[ 0% 0%[ 0%| 0] o] o] 453 o] o of 48] o] o] of 4s3] of o] o] 214 o] o| o| 24] o[ o o 214
42 |Ved A A _| 0] o] o0]440] o] o] oJa40] o] o| o] 440] o] o] o] %3] o] o] o] 93] o] o] o] =3
Domestic 4,920 | 90%| 4,430 | 0% 0%[100% 0%| 0%| 0%| 0%| 0% 0 0 0]4430 0 0 0] 4430 0 0 0] 4430 0 0 0| 923 0 0 o] 23 [ 0 o] 923
Commercial 0|100%] 0| 0%[ 0%[ 100%] 0%| 0%[ 0%] 0% 0%) 0 0 0 0 of o 0 0
43 Kasntebong | A | O 6,080 6,080 6,080 1,266 0| 1266 0 1,266
[Domestic: 6,760 | 90%| 6,080 | 0% 0%|100%[ 0%| 0%| 0%| 0%] 0% 6,080 6,080 6,080 1,266 0] 1,266 0 1,266
[Commercial 0100 0| 0%[ 0%[100%] 0%6| 0%[ 0%[ 0% 0% 0 0 0 0 of o 0 0
24 Kouk Chen X | x 0 0 0 0 o o 0 0
[Domestic o] on 0] 0%| 0% 0% 0%]| 0%] 0%]| 0%| 0% 0 0 0 0 0 0
| Commercial o] on 0] 09| 0%] 0% 0%]| 0%] 0%| 0%| 0% 0 0 0 0 0 0
45 Khatean X | A 650 650 650 13t o] 135 0 138
[Domestic 720 | 90%| 650 ] 0%] 0% 00| 0%] 0%| 0%| 0%[ 0%} 650 650 650 13¢ o] 135 0 13¢
Commercial 0100 0 | 0%[ 0%[ 100%] 0%| 0%[ %[ 0% 0% 0 0 o] o 0
26 Kouk Beng X | x 0 o o 0
[Domestic o] 0% 0] 0%| 0%] 0%] 0%]| 0%] 0%]| 0%| 0%} 0 0 0 0
[Commercial of ow 0| 0%[ 0%[ 0% 0%| 0%[ 0%] 0%| 0% 0 of o 0
27 Kouk Tanot x| x 0 o] o 0
[Domestic o] 0% 0 0%l 0%| 0% 0%| 0%| 0%] 0% 0% 0 0 0 0
[Commercial o o% 0 0%[ 0%| 0%] 0%| 0%[ 0%] 0%| 0% 0 o o 0
2-8 Nokor krav X | x 0 oo 0
[Domestic o] 0% 0 0%l 0%| 0% 0%| 0%| 0%| 0%[ 0% 0 0 0 0 0 0 0 0 0 0
Commercial of ow 0 0] 0%[ 0% 0%[ 0%[ 0% 0%[ 0%] 0 0 of o of o 0 of o 0
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The Preparatory Sudy on The Sem Reap Water Supply Expansion Project

Commune/ Village |isting] LTOP]pop: Q71 08] 01 Q2] 03[ Q4] Q5T Q6] O7 [ QB Jseiwa] Q1 | Q2 | 03 Q6 [swaa] Total | O7 | Q8 [sswaa] 01 | 02 | 03 | Q4 [swrea] 05 | 06 [swroa] Towal
5 Siem Reap 18230 0]25.79% 3802]  0[1577|5319] 0 0| 5379
[Domestic 28,640] 90%| 25,780 18214 25,780 3794| o[1577[5371| o0 o] 5371
Commercial 16 [100%) 16 16 16 8| of of 8] o© 0 8

51 Pou X_|A©) 3,661 5230 763] 0] 327[1080] © 0] 1,09
[Domestic 5,810 | 90%| 5,230 | 0%| 0%| 0%[70%| 0%[30%] 0%] 3,661 5230 763 o] 327[1090] 0© 0] 1,090
Commercial 0] 200%| 0] 0%] 0%] 0%|70%| 0%|30%] o%% 0 0 0 0 0 0

52 Phnomkrom | X | X 0 0 0 0 0 0
[Domestic o] 0w 0%)| 0%] 0%| 0%| 0%] 0%] 0%| 0% 0 0 0 0 0 0 0
Commercial o] 0w 0] 0%| 0%[ 0%] 0% 0%[ 0%[ 0% 0% 0 0 0 0 0 0 0

53 Porlay x_|A©O)] | | 0 1,590 [ 1,590 1590 o| 331 331 0 o| 331
[Domestic: 1,760 | 90%| 1,590 | 0%] 0% 0%| 0% 0%] 10| 0%| 0 1,590 [ 1,59 1,59 o] a1 1| 0o 0| 331
[Commercial 0]100%] 0] 0%[ 0%[ 0%] 0% 0%[2004] 0% 0% 0 0 0 o _of of o 0 0

54 Korkragn X | O 3199 1,371 4570 4570 666] 0] 286] 92| o0 o] o5
Domestic: 5,080 | 90%|__ 4,570 | 0%| 0%] 0%|70%| 0%]30%] 0%| 0%] 3199 13714570 4570 666] 0| 286] 952 o0 o] 52
[Commercial 0]100%] 0] 0%[ 0%[ 0%]70%] 0%[30%] 0%] 0 0 0 o o o o 0 0
55 Kra X _|AO) 1610 1610 1610 335 0 335 0 o] 335
[Domestic: 1,790 | 90%| 1,610 | 0%] 0% 0% 00| 0%] 0%| 0%| 0%] 1,610 1,610 1,610 3B 0 33| 0 0| 33
Commercial 0 100%| 0] 0%| 0%[ 0%4] 100%] 0%[ 0%] O%ﬂI 0 0 0 of o 0 0 0

56 SpenChrev | X | O |0 49| o o] o] o| 78] o] si2[1040] o] 0| o] 1040
[Domestic: 5,540 | 90%| 4,990 | 0%| 0%| 0%|70%| 0%[30%] 0%| 2,99 72% 0] 312]1,040 0 0] 1,040
[Commercial 0]100%] 0] 0%[ 0%[ %[ 7056 0%[30%| 0%] 0 0 0 0
57 Aragn x| A 5,13 748 o] 31|1069] © 0] 1,069
[Domestic 5.700 | 90%| 5,130 | 0%| 0%] 0%[70%| 0%[30%] 0%| 0% 3501 1,530 [ 5.1 5,1 748 o] 321[1069] 0 o] 1,069
Commercial 0100 0] 0%| 0%[ 0%[70% C%Eﬂ% 0%[ 0% 0 0 o o 0 0

58 Tresk x_|A©O)] 2,676 2,67¢ 2,67¢ 562 [ 562 0 o] s62
[Domestic 2,960 | 90%| 2,660 | 0%] 0%| 0% 100%] 0%| 0% 0%] 0%] 0 2,660 2,660 0] 554 0 554 0 o 554
Commercial 16 [100%] 16 | %[ 0%[_0%[ 100 0%| 0%| 0%| 0%] 0 16 16 of 8 o 8] o 0 8

6 Teuk Vil 5,183 | 5870 11,053 2,177 0 2,177 1222]2301] 453] 0] 0 253 0 o 2.754
[Domestic 14,700] 90%| 13230 5183[5870[11053[2177| 0] 0| o|2177] o] o o 1222|2301 453] o] o of 43| o] o] o] 27

| Commercial 0]100%) 0 0 0 0 0 0 0 0 0

6 1 Kouk doung X_|A©) 933 933[ 2177 2,177 3110 194 194] 453 0 Z=E] ) o 647
[Domestic: 3,450 | 90%| 3,110 f0%] 0%|70%| 0%] 0% 0% 0%] 933 933 2,177 2,177 3110 194 194] 453 0 283]  © o] ea7
[Commercial 0]100%) 030 | 0%[70%] 0% 0%| 0%[ 0%] 0 0 0 0 ol o 0 0

62 Senden X _|AO) 2608] 652|3260] 0] 0] 0] o] o] o] o] o] 30| 543] 136] 679] o] o] o] o] o] o o] o] e
[Domestic 3,620 | 90%| 3,260 |0%|200| 0%| 0%| 0%| 0%] 0%| 0% 2.608| 652[3260] 0| 0] 0 o o] o of of 3260| 543 136] e79] o[ o[ of of of o] of of em
[Commercial 0]100%) 0 [B0v%[20%| %] 09| 0%| 0%| 0%| 0% 0 0 0 0 0

63 Cha X | x 0 0 0 0 0
[Domestic 0] 0% 0] 0% 0% 0%| 0%] 0% 0% 0%] %] 0 0 0 0 0
|Commercial o] o%| 0] 0%] 0% 0%| 0%| 0%| 0%| 0%] 0%] 0 0 0 0 0

64 Praut x | O | | | o[z060] 1,060 0 0 0 0 0 0 0 0] 1,060 0] 221] 221 0 0 0 0 0 0 0 o] 2z
[Domestic: 1,180 | 90%| 1,060 | 0%| 100 0%] 09%| 0%| 0%] 0%| 0%  01,060[1060] O] 0] ©0| o©of o| o] o| o] 10e0| o| 22| 21| o] o] of o| o] o o o| 2
[Commercial 0 |100%| 0] 0%[ 100 %] 0% 0%| 0%[ 0%] 0 0 0 0 0

65 Bantay Ched X | x 0 0 0 0 0
[Domestic o ox 0] 0%| 0%[ 0%] 0% 0%| 0%[ 0% 0 0 0 0 0
[Commercial o] ox| 0] 09| 0%[ 0%] 0% 0%[ 0%[ 0%| 0 0 0 0 0

66 Teuk Vil x | O ] ] 970 202|202 0 0 of 202
Domestic 1,080 | 90%| 970 | 0% 0] 0% 0%| 0%] 0%] 0%| 970 202|202 0 0 o[ 202
[Commercial 0]100%) 0] 0% 00| 0%] 0% 0%| 0%[ %] 0 of o 0 0 0 0

67 PriChes X | A | o ol o] o of ol o] of ao| | of | o o[ of of of of of of e
[Domestic 480 | 90%) [ 0%| 0%| 0%| o o o] o of o] o] o] 40| | o|] | o] o] of of of of of of %

| Commercial 0]200% [ 0%] 0% 0%| 0 0 0 0 0

68 TuekTla X_|AO)] 980 204] 204 0 0 o] 204
[Domestic 1,090 | 90%] 80 0%[ 0%] 0% 0% 0%] 980 204 204 0 0 o] 204
|Commercial 0100%| 0] 0% 20 0%| 0%| 0%| 0%| 0% 0 0 0 0 0

69 PiTme X_|A©) [ 1860| 155| 232| 38 0 0 o 387
[Domestic 2,070 | 90%| 1,860 |40%[60%| 0% 0%| 0%] 0%] 0%| 1860 155 232| 387] 0O 0 0 o 387
[Commercial 0]100%) 04096 60%[ 0%] 0%| 0%| 0%[ 0%] ol o] o] o o 0 0 0 0

X | A 1560| 97| 227] 34| 0 0 0 o 324

1,730 | 90%| 1,560 |30%[70%| 09| 0%| 0%] 0%] 0%| 1560 97| 227] sea| o 0 0 of 324

0]100%) 0 [309% 70%| 0%] 0%| 0%| 0%| 0%| ol o o o ol o o o] o] ol o] o] o o of of o o o 0

| 0] o] ofiromizem| o] o] ofiremw| o] o o] o] o] o|37e[372| o] o] of 32

19870] 90%| 17,880 o] of ofwssofizeso| o] o] ofizeso] o] of of o| o| o|375[375] o] o| o] 3725

99 |100%| % o o ol 9| 9| ol o] of e| o] of ol o o of 47| 47| o o o] 4

x_|A©) o] o] of1as0[1a50] o] o] o] zas0] o| o o o| o| of so2| 302 o] o| of 302

1,610 | 90%| 1450 | 0%| O%] 0% 0%| 0%|100%] 0%| 0] o] o0[i450[1450] o] o] o] 1450] o] o| o| o] o] of 302| 302] o] o] o| 302

0]200%| 0 ] 0%]| 0% 0%| 0%] 0% 100%| 0%)| 0 0 0 0 0 0 0 0 0

X | O 6,899 6899 6899 0] 1,463 1 0 0| 1463

7,570 | 90%| 6,800 | 0%| 0%] 0%| 0%| 0%[ 200 0%[ 0% 6,800 6,800 6,800 o[ 1416[1416] 0 0| 1416

99 [100%| 99 | 09| 0%[ 0%] 09| 0%[100eq 0%| 0% o] 9 99 of a7 a7 o o a7

x_[A©O)] [ | 2,200{2,290 2,290 o| armr| am 0 o] am

2,540 | 90%| 2,290 | 0% 0%] 0% 0%| 0%[ 100 0%| 2,200{ 2,290 2,290 [ I I ) o| 477

0 |100%] 0] 0%] 0%| 0% 0% o] 0% 0 0 0 0 0 0 0 0 0

X_|AO)] 1,200 1,200 1,200 o] 250] 250 0 o] 250

1,330 | 90%| 1,200 | 0%| 0%] 0%| 0%| 0%[ 1007 0%| 0% 1,200{ 1,200 1,200 o] 250 250[ o o[ 250

0100 0] 09| 0%[ 0%] 0% 0%[ 100 0%[ 0% of o 0 o o of o 0 0

x_|A©O)] [ | 2,380( 2,380 2,380 o] 49| 49 0 o] 4%

2,640 | 90%| 2,380 0%| 0%] 0%| 0% 0] 0%| 0% 2,380( 2,380 2,380 o] 496 4% o 0| 4%

0100 0] 09| 0%[ 0%] 0% 0%[x00] 0% 0% of o 0 of _of of o 0 0

x_|AO)] 2,230]2,230 2230 o] 465] 465 0 o 465

2,480 | 90%| 2,230 | 0%[ 0%] 0% 0%| 0% 2,230{ 2,230 2,230 o] 465[ 465 0 o 265

0100 0] 0%[ 0%[ 0%] 0%] 0% o o o o 0 o _of o o 0 0

X_|AO)] 0 0 1,530 1,530 1530 o] 319] 319 0 o] 319

1,700 | 90%| 1530 | 0%| 0%] 0%| 0%[ 0% of o 1,530{ 1,530 1,530 o 319] 319 o o] 319

mer 0 100% 0] 0%[ 0%[ 0%[ 0%[ 0% ol o of o 0 | of of of o 0 0

8 Krabel Rid 14,330 14:330 oo 14330 2.987] 298 o o o] o 0 2.987
[Domestic 15920] 90%| 14,330 014301430 o] o o] o o] o o of430| o|asr[297] of of of o of o of ofo20r
[Commercial 0100%| 0 ol of o ol of ol o o of of o ol o] of o] o] of o of of of of o 0

&1 TaRos X | O 0[1150[1150] 0] 0] o] o] o] o] o| of zis0] o] 240] 240] o o of o] o] o] o] o] 240
[Domestic 1,280 | 90%| 1,150 | 09|10 0% 0%| 0%| 0%] 0%[ 0% 0[1150[1150] o] o] o of of o| of of 1is0] o| 240 240 o[ o[ of of of o] of of 240
[Commercial 0]100%) 0] 0%[10o] 0%] 0%] 0% 0 of of o 0 0 0 0

82 RoKa X | O 1,690 32| 32| 0 0 0 o| 352
[Domestic 1,880 | 90%| 1,600 | 0%[ 1000 0% 0% 1,690 32| 32| o0 0 0 0| 352
[Commercial 0 @' 0] 0%[1oe] 0%] 0%] 0 of of o 0 0 0 0

83 Prei Pou X_|A©) 750 156] 156] 0 0 0 o] 1%
[Domestic: 830 | 90%] 750 0%|100] 0%] 0%| o ol ol o ol ol o] of 70| o| 15| 1s6] o[ o[ o[ of o] ol o o] 1s
|Commercial 0 100%)] 0] 0% 200 09| 0%) 0 0 0 0 0 0 0

84 Totea X | O 950 98] 198 0 0 o| 198
[Domestic 1,060 | 90%| 950 | 0%| o] 0%| 0%| 0%] 0%] 0%| 0% 950 950 950 108] 198 0 0 0| 198
[Commercial 0100 0] 0%6[1ooe] 0%4] 096 0%[ 0%[ 0% 0% 0 0 0 0 0

85 Krasang x_[A©O)] 1,040 1,04¢ 1,04C 217] 21 0 0 o] 217
[Domestic 1,160 | 1,040 | 0% 100 0%| 0%| 0%] 0% 0%| 1,040 | 1,04€ 1,04¢ 217| 21 0 0 0 o 217
[Commercia 0]100%] 0 0% [100f 0%] 0%6] 0%[ 0%[ 0% 0% 0 0 0 0 0 0

86 Popil X | O o] soo] 80| 0] o] o] o] o] ol o o so| o] 167] 167] o] o] o] o] o] o] o] o] 16
[Domestic 890 | 90%| 800 | 0% 00| 0%| 0%| 0%| 0%| 0%| 0% 0| 800| 800 0 0 0 0 0 0 0 [ E o[ 67| 167 0 0 0 [ [ 0 0 o] 167
[Commercial 0100 0] 0%[ 1007 %] 0% 0%| 0%[ 0%] o o 0 o o 0 0 0 0

87 Trapangveng | X _|AO)| 940|940 940 1% 1% 0 0 o] 19%
[Domestic 1,040| 90%| 940 0%] 00| 0%| 0%] 0% 0%] 0% 940 196| 196 0 0 o] 19
[Commercial 0 @' 0] 0% 100 094] 0%6] 0%[ 0%[ 0%] 0 of o 0 0 0 0

88 Kouk doung X_|A©) 1,280 267 267 0 0 o 267
[Domestic 1,420 | 90%| 1,280 | 0%|1004] 0%| 0%| 0%] 0%] 0%| o ol ol o of of o] ofz2o| of 267| 267] o] o o[ of o] o o o] 2
[Commercial 0 @' 0] 09|00 %] 0% 0%[ 0%[ 0%] ol of o] of of o o] o of o] of of o] o of of of of of o 0

8-9 Boeng X _|A©O) 1810 377| 3717 0 0 0 0 377
[Domestic 2,010 90%| 1,810 | 0%| 0 0%6] 09| 0%] 0%] 0%| 1,810 Ered BT ) 0 0 o[ a7
[Commercial 0| 100%| 0] 0% 100 0%4] 0% 0%[ 0%[ 0%] 0 of of o 0 0 0 0

8 10 Prorma x_|A©O)] 1560 35| 325 0 0 o] 35
[Domestic 1,730 ] 90%| 1,560 | 0%|100% 0%] 0%] 0%] 0%] 0% 0%] 1560 35| 325 0 0 o] 325
Commercial 0]100%] 0] 0% 100 0%] 03| 0%[ 0%[ 0% 0% 0 0 0 0 0

& 11 Khnar X_|AO) ol o] o] o o] o] toe0] o] 21| 221] o] o] o] o] o] o] of o] 2
[Domestic 1,180 | 90%| 1,060 | 0%| 00| 0%| 0%| 0%] 0%] 0%| 1,060 21 2 0 0 o] 221
[Commercial 0]100%] 0] %[00 %] 0% 0%[ 0%[ 0%] 0 0 0 0 0

8- 12 Prei kroch X _|AO) 1,300 271] 271 0 0 o] 2nn
[Domestic 1,440 | 90%| 1,300 | 0%]200%¢| 0%| 0%| 0%| 0%| 0%| 0%) 1,300 271| 21 0 0 0 o] n
Commercial 0 100%| 0] 0% [0 0%] 09| 0%[ 0%[ 0%[ 0% 0 0 0 0 0 0

Supporting Report SR 4.16-3



The Preparatory Sudy on The Sem Reap Water Supply Expansion Project

Commune/ Village |Essting] LTDP]pop Q7] Q8] Q1] Q2[ Q3] Q4] 5] Q6] Q7 [ OB [swiaa] OL | 02 | Q3 | 04 Jswraal 05 | Qb [swioa] Total | O7 | 08 [sevoa] OI | Q2 | 03 | Q4 [swioa] Q5 | 06 Jsutwd] Total
9 Ampil | 5.220 5220] 5220 0 0 0| __o[x088| 0|z088| 1088
[Domestic: 5800[90%| 5220 5220 5220| 5.2 0 01,088 0]1,088| 1088
Commercial 0100% 0 o] of o] o 0
51 Kouk Chen x| O 147 1470|147 o o 306 o] 306] 306
[Domestic 1,630 | 90%] 1,470 | 0%| 0%| 0%] 0%| 0%[ 0%] 00| 0] 1,47 1470|147 o] o 306] o] 3 306
[Commercial u@‘ 0 %%%m@‘%xm% o o 0
92 Thnal Chek X | x o] o 0
[Domestic of ow 0| 0%| 0%[ 0% 0%| 0%| 0%] 0% 0% o] o 0
Commercial of ox 0| 0%[ 0%[ 0% 0%| 0%[ %[ 0% 0% 0 o] o 0
93 Tanot X | A 790 790|790 o] o 165] 0| 165] 165
[Domestic 880 | 90%] 790 0%] 0%]| 0%] 0%] 0% 0% 0o 0%} 790 790|790 o] _of 165] of 165 165
[Commercial 0100%] 0| 0%[ 0%[ 0% 0%| 0%[ 0%]100%¢ 0% 0 0 0 o o] o[ of o 0
94 TrapangRin | X | A 1270 1270|1270 o o 265] o] 265] 265
[Domestic: 1,410 | 90%| 1,270 | 0%| 0%[ 0%] 0%| 0%| 0%]00%| 0] 1,270 1,270] 1270 o _of 25] o] 265| 265
[Commercia 0]100%] 0| 0%[ 0%| 0%] 0%| 0%[ 0%] 00| 0] 0 0 of o 0
95 Tapag X | x 0 0 oo 0
[Domestic o] 0% 0 0% 0%| 0% 0%| 0%| 0%] 0% 0% 0 0 0 0 0
Commercial 0 0 0% 0 0 of o 0 [ o]
9-6 Praky x 10O ol o] o] of of of of ofieol ofieco] 1600f of of of of o] o] o] o} 32| of 3s2] 352
Domestic 1,69 1,690 | 1,690 o] _of ss2| of ss2| 352
[Commercia 0 of o 0
97 BangKoung X | x 0 o] o 0
[Domestic o] 0% 0 0%l 0%| 0% 0%| 0%| 0%] 0% 0% 0 0 0
[Commercia o] o% 0| 0%[ 0%| 0%] 0%| 0%[ 0%] 0% 0% o o 0
98 Kiri manon X | x o o 0
[Domestic o o% 0| 0%| 0%[ 0%] 0%| 0%| 0%] 0% 0] o o 0
[Commercial of ox 0| 0%[ 0%[ 0% 0%| 0%[ 0%] 0%| 0% of o 0
99 Bostom x| x ﬂ o] o 0
[Domestic of ow 0| 0%[ 0%[ 0% 0%| 0%| 0%| 0% 0% o o 0
[Commercial of ox 0| 0%[ 0%[ 0% 0%| 0%[ 0%[ 0% 0] o o 0
910 Trach chrom X | x 0 0
[Domestic: 0] 0% 0| 0%l 0%| 0% 0%| 0%| 0%] 0% 0%) 0 0
Commercial of 0% 0] 0%| 0%[ 0% 0%| 0%[ 0%] 0%| 0% 0 0
10 Norkor Thum 3,860 3,860 3,860 804 804 0 804
[Domestic 4,200 90%] _3:860 3,860 3,860 3,860 804 804 0 804
[ Commercial 0J100%| 0 0 0 0
10- 1 Rohal X X ] ] ]
[Domestic o] 0% 0] 0%| 0%] 0% 0% 0%] 0%]| 0% 0%} 0 0 0
| Commercial o] 0% 0| 0% 0%| 0%| 0%| 0%| 0%| 0% 0% 0 0 0
102 Sessag X | x ﬂ o o 0
[Domestic 0] 0% 0| 0%l 0%| 0% 0%| 0%| 0%] 0% 0% 0 0 0
[Commercial o ox 0| 0%[ 0%[ 0% 0%| 0%[ 0%] 0%| 0% o o 0
103 Sessang X | % o o 0
[Domestic of ox 09| 0%| 0% 0%| 0%| 0% o o 0
[Commercia o 0% 0| 09| 0%| 0%| 0%| 0%| 0% oo 0
104 Kravan X | x o o 0
[Domestic o 0w 0] 0%| 0%] 0% 0% 0%] 0%]| 0% 0%} 0 0 0
| Commercial o] 0% 0] 0% 0%| 0% 0%| 0%| 0%| 0% 0% 0 0 0
105 Araksvay X | % | 0 o o] ol o] o o o o o of o] o] o[ of o of o 0
[Domestic o o 0%| 0%] 0%| 0% 0 o o] o] o] o o o ol of of o] o] o[ o[ o of o 0
[Commercial o ox 0%[ 0%[ 0% 0%) 0 0 o o 0
106 Ang Chang X | A _| 3,860 3,860 804 804 0 804
[Domestic: 4,290 | 90%] 00| 09| 0%| 0% 3,860 3,860 804 804 0 804
| Commercial 0 J100%] 0% 00| 0%| 0%] 0%} 0 0 0 0
11 Srangae 5,270 13537 1722 909 1474 0 3,19
[Domestic 13460 [90% | 12110 3843 12,110 1,722[ 1,722 572 800 0 2,522
[Commercial 1,427 f100%| 1427 1427 of 1427 o[ of sar| 387 o] 674 0 674
111 Keskam A O 0 o[4617] o] o] of 67| o] o] o s3] 82| o] of138] o] o] o] 1338
[Domestic 3,550 | 90%| 3,190 | 0%[ 0%]30% |70%| 0%] 0%] 0%[ 0%] 0 0[3190] o of of310| of of of 199] 465] of of ee4] o] o] 0| ee4
[Commercia 1,427 | 100%] 1,427 | 0%| 0%[50%[50%| 0%| 0%] 0%| 0%) 1427 0| 1427 o[ of sa7| 337 o] 674 0 674
12 Tna A O 552 2,760 460 60| 29| 8 o| 115 0 575
[Domestic 3,070 90%| 2,760 | 0%[80%] 5%|15%| 0%] 0%] 0%| 0% 552 2,760 460 460| 29| 8 o] 115 0 575
| Commercial 0] 200%) 0| 0%]80%| 5% 15%| 0%] 0%] 0% 0%) 0 0 0 0 0 0 0 0
113 RokaThom x | O 101 1,010 189 189 2 o| a1 0 210
[Domestic 1,120 | 90%] 1,010 | 0%[90%| 0%[10%| 0%| 0%] 0% 0%) 101 1,010 189| 189 2 o a1 0 210
[Commercial 0 [100%| 0| 0%|90%| 0%[10%| 0%[ 0%[ 0%| 0%) 0 0 of o of o 0 0
114 Prei Thom x | © 0 1270 265 265 o o 0 265
[Domestic 1,410 | 90%] 1,270 | 0%|1oow| 0%] 0%| 0%| 0%] 0% 0] 0 1,270 265 265 0 o o 0 265
[Commercia 0100%) 0| 0% 100w 0%| 0%| 0%| 0%] 0%| 0%) 0 o o 0 oo 0 0
115 Srangie x_[A©O) 1,560 325] 325 0 0 0 0 325
Domestic 1,730 | 90%| 1,560 | 09| 1oow| 0%] 0%| 0%| 0%| 0% 0% 1,560 35| 325 0 o © 0 325
Commercidl 0100%] 0| 0%[ 00| 0% 0%| 0%[ 0%] 0% 0%) 0 of o 0 o o 0 0
11 6 |Chaniong x_|A©) _‘ _| 0 o o] o] o] ofzaw] of 300] 0] o] o] o] o] o] o] o] o] 300
Domestic 1,600 | 90%| 1,440 | 0% 1007 0% 0% 0% 0%| 0%[ 0%] 0 0 0 0 0 0] 1440 0| 300 300 0 0 0 0 0 [ 0 o] 300
Commercial 0]100%] 0| 0%[ 1004 0%| 0%| %[ 0%] 0%[ 0%] 0] 0 o o o o 0 0
11-7 TaChouk X_|A) [ 880 183| 183 0 0 0 183
[Domestic 980 90%| 830 0%| 100 0%| 0% 0%| 0%| 0%| 0% 880 183| 183 0 0 0 183
[Commercial 0100 0| 0% [ 100w 0%6] 0%| 0%[ 0%] 0%[ 0%] 0] 0 of o of o 0 0
12 Sambour 6.700 139 1.3% oo 0 1.3%
[Domestic 7440 |901%| 6,700 0 o o] of o] ofewo| o|13%[13%|] of o o of of o o| o] 13%
[Commercial 0 J100%| 0 0 of o] o[ of o ol of of of of ol of o of of of o 0
121 Prow x | © 1,430 298] 298 0 o o 0 298
[Domestic 1,590 | 90%| 1,430 | 0% 00| 0% 0%6| 0%| 0%] 0%] 1,430 208 298 0 o o 0 208
[Commercial 0100%) 0| 0% [ 100 0%6] 09| 0%[ 0%[ 0%] 0 0 o o 0
122 Sambour x| O | 1,670 1,670 1670 38|34 0 o o 0 34
[Domestic 1,850 | 00%| 1,670 | 09| 1o0w| 0%] 0%| 0%| 0%| 0% 0% 1,670 1,670 1,670 48| 346 0 o © 0 34
[Commercial 0]100%] 0| 0% [0 09| 0%| 0% 0% 0%[0%] 0] o] 0o 0 0 o o 0
|23 Ved x| O 1,220 1,220 1,220 254 254 0 o o 0 254
[Domestic 1,360 | 90%] 1,220 | 0%[100] %] 0%| 0%[ 0%] 0%| 0% 0[1.220[1,220 o] o] o] o] o] o] o] o] 1220 o] 254 254 o] o] o[ o[ of ol of of 2
[Commercial 0100%] 0 0%[ 00| 0%| 0%| 0%[ 0% 0%[0%] 0] o] 0o 0 o o 0 o o 0 0
12- 4 Chrel X_|A©) 1,080 [ 1,080 1,080 25| 25 0 0 0 0 225
[Domestic: 1,200 | 90%| 1,080 | 0% 00| 0%| 0%| 0% 0%] 0% 0%]| 1,080 | 1,080 1,080 225| 225 0 0 0 0 25
[Commercial 0100 0| 0%%[10o] 09| 0%| 0% 0%[ 0%[ 0% 0] o] o 0 of o 0 of o 0 0
125 Takong x| O 1,300] 1,300 1,300 271 211 0 o o 0 271
[Domestic 1,440 | 90%| 1,300 | 0% 00| %] 0%| 0%| 0%] 0%| 0% 0[1.300{1300] o] o] o o| o o of o 1300|] o 27| 271| o] o o[ of o o of of 2n
Commercial 0100%] 0 0%[ 0o 0% 0%| 0%| 0%[ 0%| 0%] 0o o] of ol o] o] o o] o o of of of of of ol of o of of of o 0
13 Kandaek O] 0] o] o] o] o] o] o[w977[3463[23240|23240] 0] 0] 0] 0] 0] 0] 0] 0[4120] 721]4841] 4paL
[Domestic 25,820 [ 90%| 23,240 o o] o] ol o] o] o] ofo7[3463[23240]23240] o] o] of o] o o] o] olat0[ 721]asa1] 4841
| Commercial 0 J100%) 0 0 0 0 ol o] o of o 0
13- 1 Kouk Tlouk X_|A©) 2,760 2,760| 2,760 0 o] 575 o] 55| 575
[Domestic 3,070 | 90%|__ 2,760 | 0% 0%] 0%| 0%| 0%] 0%]|100[ 0%} 2,760 2,760] 2,760 o 0| 555] o] 555] 515
[Commercial 0@1 0| 0%[ 0%[ 0% 0%| 0%[ 0%[100%] 0] 0 0 0 ol of ol of o 0
132 Trapang Tem X_|AO)] _| 2,280 2280 2,280 0 o 475 o| ars| 475
[Domestic 2,530 90%| 2,280 | 0%[ 0%] 0%| 0%| 0%] 0% %[ 0%] 0] 0| o] o] o| o| o| o|2280] of2280] 2280 o] o o[ of o| of o| of ars| o 45| 45
[Commercial 0100%] 0 0%| 0%[ 0% 0%| 0%[ 0%[wo 0% o] o] of of o] o] o o] o o] o ol of of of of ol of of of of of o 0
133 Khun Mouk X_|A©) 1,850 1850| 1850 0 of 385 0| 385] 385
[Domestic 2,050 | 90%| 1,850 | 0%[ 0%] 09| 0%| 0%] 0%6] 100 0% 1,850 1,850] 1850 o of 385 of se5| 385
[Commercial 0100 0| 0%[ 0%[ 0%[ 0%6| 0%[ %[00 0] 0 0 0 o o 0
134 Chras x_|A©) 1890 1890| 1890 o] of 3% o so4| 34
[Domestic 2,100 | 90%|_ 1,890 | 0%] 0%| 0%| 0%| 0%] 0% 00| 0%} 1,890 1,890 1890 0 o[ 394 o] 304| 304
[Commercial 0100 0| 0%[ 0%[ 0% 0%| 0%[ 0%[100%] 0] 0 0 0 o o 0
135 Ou xX_[AO) _| 2,550 2550 | 2,550 0 0] 531 0] 531 531
[Domestic 2,830] 90%|__ 2,550 | 0%| o 2,550 2550] 25550 o o[ ssi| of ss1
[Commercial 0100%] 0] 0%] 0 0 of of of of o 0
[=6 speankaek X_|AO) 2,840 2,840| 2,840 0 0] 592 0] 592 592
[Domestic 3,160] 90%| 2,840 | 0%| 2,840 2,840[ 284« o _of se2] of se2| 502
[Commercid 0]100%] 0] 0%| 0 o _of of of o 0
137 Trang x_|A©) 1.232] 58] 1.760] 176 o] o 257] 10| s67| 367
[Domestic 1,950 | 90%] 1,760 0%| 1,232] 528]1,760] 1,76 o] ol 257[ 110] s67| 367
[Commercial 0 |100%] 0] 0% 0 0 0 0 0 0
138 Chrel x| O 1.745] 1.745] 3490 3.4 o] o 363] 363] 726] 726
[Domestic 3890] 90%| 3,490 | 0%| 0 0 of o 1,745 1,745] 3490|3490 0 0 o] _of 363] 363] 726] 726
[Commercial 0100%] o] 0%| 0 0 ol o 0 0 0 0 o o ol 0 0
[579 Kouk Tanot X | O 2,380 0| o 248] 248] 49| 4%
[Domestic 2,380 o _of 248] 2a8| 49| 496
[Commercia of o of o 0
1310 Loork x| O 1,440 1,440 1.44C o] of 30[ o] 300 300
[Domestic 1.44C 1,440 | 1.44¢ o] o[ 300 o] 300] 300
Commercial of of of of of o

x O All AreaNot Covered
()0 Means Servis coverage of population
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The Preparatory Sudy on The Sem Reap Water Supply Expansion Project

SR 4.17 Water Demand Allocation ( F/S)

Water Demand of Distribution Area

Distribution _FS
Area Item Population |water Demand
(Nos) | (m%d)

Domestic 56,360 10,490

Qfsl Commercial 6,630 2,990
Sub Total 62,990 13,480

Domestic 58,090 10,810

Qfs2 Commercial 4,810 2,170
Sub Total 62,900 12,980

Domestic 46,720 8,700

Qfs3 Commercial 12,580 5,660
Sub Total 59,300 14,360

Domestic 71,130 13,240

Qfs4 Commercial 3,280 1,480
Sub Total 74,410 14,720

Domestic 232,300 43,240

Total Commercial 27,300 12,300
Total 259,600 55,540
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The Preparatory Sudy on The Sem Reap Water Supply Expansion Project

Area Coverage Area [ FiSArea F/S Area (Supplied Population) F/SArea (Max Demand Water)
Discript Existing] F/S [LTD opulationfSupplied Populatin|  Area allocatior Allocation (Nos) ___Population Allocation (Nos) _ |Max Water Demand Allocation (m/d!
2009 | 2022 | 2030 |coveeo] Central Q8 [sbroa] Q Q2] Q3]
Total - 01[Q2] Q3] Q: 0 12,977]14,355
Domestic - - -~ |100% ol - [ - -] - 0 10,811 | 8,695
[Commer cial - - —J100%] 39,520 J60.1%: 1T 0 2,166 | 5,660
—[pomemic =]
Commune/Village [Existing] F/S | L TDP Jcowraof Population} Q11Q2] Q3] Q4 Q8 [swroa] Q1 | Q2 | Q3 | Q4 |Total]l Q1 | Q2 | Q3
1 SaKram 0o 19363 0]59,300]19,779 98,442 ;
[Domestic 81,070 |100%| 81,070 0 0 16,462 046,721 |17,886 | 81,070
[Commercial 25,122 Jeo | 17,372 o o 2,90 0 3
1-1 Slor Kram [e) ) [e) 0 0 0
[Domestic 1009 5,740 |100%] 5,740 | 0%| 0%[100%[ 0% 0%[ 0% o] o [
[Commercial 1 396 69%| 274 | 0%| 0% 0%| 0%[ 0%] 0] 0 [
1-2 Boengdunpa | A | O | O o o 3151 0 15,755
[Domestic 1 12,460 [100%] 12,460 |20%| 0%[80%| 0%| 0% 0%| 0| 0 2492] 0 12,460
[Commercial 100%| 4,765 | 69%| 3,295 |20%] 0%[80%| 0%| 0%| 0%| 0 © 659 0 3,205
1-3 Chong Kavsu A A o [ [ 0 |24,282 | 6,070 | 30,352
[Domestic 90%] 23,890 | 100%] 23,890 | 0%] 0%8 A I 019,112 4,78 23,890
[Commercial 1 9344 69%| 6,462 | 0%] 0%[8 %[ 0% 0] o0 0
1-4 Dork pou AlO]O o o 012,208 5,152 7,360
[Domestic: 1 7,360 [100%] 7,360 | 0%] 0%[30%{70%] 0%| 0%| 0| 0 02,208 5,152 7,360
[Commercial 100% 0] 69%| 0] 0%] 0%[s0%{70% 0%[ 0% 0 0 o o] of o
1-5 Bantay chas o [¢] o [ [ 05,705 | 8,557 | 14,262
[Domestic 100%| 13,260 | 100%| 13,260 | 0% 0% %[ 0% 0] o0 05,304 | 7,956 | 13,260
[Commercial 1 1449 | 69%| 1,002 0%) %[ 0% 0] o0 0] 401| 601[1002
16 Trang AlA]O o] of 03637 ofs4s7| o121
[Domestic 86%| 6,270 [100%| 6,270 [30%] 0%|70%] 0%] 0%| 0% 0 0 0] 1881 04,389 0[6,270
[Commercial 100%|  8.466 | 69%| 5,854 |30%] 0%[70%| 0% 0%| 0%| 0| o] 0|1756] 0[4098] 05854
1-7 Mondol 3 ol oo 0] o] ofw@sis| o o] ofwss
[Domestic 100%| 12,000 |100%| 12,090 [:oo%] 0%| 0%| 0% 0%| 0%| 0| 0| 01200 0] 0] 0]12000
[Commercial 100%] 702 69%| 85 |1oo| 0%| 0%| 0%| 0%| 0%| O ©o| o] 485] 0| o] o 485
2 Svay Dangkum 0 0 025,731 [40,637 0 066,368
[Domestic 50,130 [100% | 59,130 0] 0| 0|22804[36326] 0] 0]59.130
[Commercial 10476 [eo1%| 7,238 0 o] o|297[4311] 0] 07238
2-1 PngeaChei X | x| O o o] o o o of of o
[Domestic 0% o] 0% 0| 0% 0%| 0%[ 0% 0%[0%| o] o] o] o] o o] o] o
[Commercial 0% 8| 0% 0 0% 0%] 0%| 0% 0%[ 0| o o] o] o] o o] o o
2-2 Kantrork X X _[A©) 0 0 0 0 0 0 0 0
[Domestic 0% o] 0% 0| 0% 0%] 0%| 0% 0%[0%| o o] of o] o o] o o
[Commercial 0% o] 0% 0 0% 0% %[ 0% 0%[0%| o] o] of o o o] o] o
2-3 Kouk Krasang X X _|A©) 0 0 0 0 0 0 0 0
[Domestic 0% o] 0% 0| 0% 0% 0%[ 0% 0%[0%| o] o] o] o] o] o] o] o
[Commercial o%| o] ow 0] 0%] 0%] 0%| 0% 0%| ﬂ' o o] o] o o of of o
2-4 Svay Chrei X X |A©O) 0 0 0 0 0 0 0 0
[Domestic: 0%} o] o%| 0| 0% 0%] 0% 0%| 0%@' 0 0 0 0 0 0 0 0
Commercial 0%} 0] 0% 0| 0%| 0%] 0%] 0% 0%] 0%| 0 0 0 0 0 0 0 0
2-5 PouBos X X_[A©) 0 0 0 0 0 0 0 0
[Domestic 0% o] 0% 0 0%]wos] 0% 0% 0%[0%| o] o] o] o] o] o] o] o
[Commercial 0% o] 0% 0] 0% 0% 0% 0%[0%| o] o] o] o] o o] o] o
2-6 Tmel X [ A TA©O)] 0 0 0 0] 2,700 0 0] 2,700
[Domestic 95%| 2,700 |100%] 2,700 | 0%]100 0%| 0%| 0%| 0%| 0 O 0| 0[2700[ 0] 0[2700
Commercial T 69%] 0 | 0% 00| 0%] 0% 0%] 0%| 0 0 0 0 0 0 0 0
2-7 Svaybangkum | A | O | O 0 o] of oJ379] o] 03709
[Domestic 100%| 3680 |100% 3,680 | 0%[100 0%| 0% 0%| 0%| 0| o] 0| 0[3680] 0] 0]3680
[Commercial 1004 22| 69%| 29 | o%wooe] %[ 0% 0%[ 0%| 0] o] o] o] 29 o| of 29
28 Al OO 0] 0| 0]20140[5035] 0] 0|15
[Domestic 1 22,970 [100%] 22,970 |80%[20%] 0%| 0%| 0%| 0%| 0| 0| 0[18376[4594| 0| 022970
Commercial T 3,188 | 69%] 2,205 |80%|20%] 0%] 0% 0%[ 0%| 0 0 0|1764] 441 0 0]2,205
2-9 Krous Al A[O 0] o] o0|2576]3523] 0] 0]6089
[Domestic 100%| 5,140 |100%| 5,140 |40%[60%] 0%| 0%| 0%| 0%| 0| 0| 0|2056]3084] 0] 0]5.140
[Commercial 100%| 1,387 | 69%| 950 |40%[60%] 0%| 0% 0%| 0%| 0| o] o 520] 439] 0] 0| 959
2- 10 Vihear Chin Al OO 10472 10,472
[Domestic 1 10,200 [100%] 10,200 | 0%]100%¢] 0%| 0% 0%| 0%| 10200 10,200
[Commercial 1 394] 69%| 272 | 0%[100%] 0%[ 0%] 0%[ 0%| 272 272
2- 11 Steng Tmel A [¢] [e] 4,075 4,075
[Domestic 100%]  3.810100%] 3,810 | 0%|100%| 0%| 0%] 0%| 0% 3810 3,810
[Commercial 100%]  383| 69%| 265 | 0%|10%| 0%| 0%] 0%| 0% 0] 265 265
2- 12 Mondol 1 [ol leN le) 2362|3544 5,906
[Domestic 1 4,600 [100%] 4,600 |40%60%] 0%| 0%] 0%| 0%} 1,840 2,760 4,600
[Commercial 1 1,889 | 69%| 1,306 |40%|60%[ 0% 0%] 0% 0%] 522| 784 1,306
2- 13 Mondol 2 Olo[Oo 01706 1706] 0
[Domestic 1000 710|100%] 710 0%[woe| 0%| 0%f 0%[0%| 0] o o] o] 70| o] o 70 o
| Commercial 1000 1.441] 69%| 096 | 0%[100x] 0%| 0%] 0%[ 0% 0] 99% 96| o
2- 14 Taphoul [*X IeH e 653] 5,873 6506] 153
[Domestic 1 5,320 [ 100%] 5,320 | 10%|90%] 0%| 0%] 0%| 0%} 532 4,788 530] 99
[Commercial 1009 1,744 69%| 1,006 |10%[90%[ 0%| 0% 0% 0%| 1211,085 1206| 54
3 SalaKamraeuk 014,887 4154546432 | 0] 912 8081 8,993
[Domestic 45,100 |100% | 45,100 o o] o| ol4875] ol40zes|asa00] o] 907 0[7.487]83%4
[Commercial 1,927 [e92%| 1,333 1 1,320] 1,332 504| 509
3-1 VvatBo O]l]O]| O 1345313453 2,803 2,803
[Domestic 1009 12,320 | 100%| 12,320 | 0%] 0% 0%| 100 0% 0%} 12,320 12,320 2,203[ 2,293
[Commercial 1009 1,639 69%| 1,133 | 0%)| 0%| 0%| 100 0% 0%| 11331133 510 510
3-2 Vasvay X | O O 488 4,888] 9,775 ol 913[ 1,825
[Domestic 1 9,750 [100%] 9,750 | 0%]50%] 0%[50%| 0%[ 0%| 0| 0| o] 0[4875] o0[4875]|9750] 0| 907 0| oo7|1814
[Commercial 1004 37| 69%| 2 o%'@% 0%[50%] 0%| 0%| 1 13| 2 11
3-3 Val Damnak Al OO 8414 8,414 1,612 1,612
[Domestic 100%] 8,240 | 100%| 8,240 | 0%] 0% 0%| 100 0% 0%} 8,240 8,40 1534|1534
[Commercial 1000 251 69%| 174 0%| 0%| 0%| 100 0% 0%| 17a| 174 7 8
3-4 sdaKamreak X |AQ)] O 3,750 3,750 698| 698
[Domestic 1 3,750 [100%] 3,750 | 0%] 0%] 0%[ 1007 0%| o o 0 3750]3,750] 0 0] 698| 698
[ Commercial 1004 0] 69%| 0 0% 0% ow[sod o[ 0%| o o] o] o o o] o] o] o[ o o] o] o
3-5 Chunlong X | AT O 0o o] o o o| of2040[2040] 0] 0] 0] 380] 380
[Domestic 95%| 2,040 |100%] 2,040 | 0%] 0%| 0%[:of 0%[0%| o] o] o] o] o| o0[2040[2040] 0] 0] 0| 380| 380
|Commercial 1009 0] 69%] 0] 0% 0% o[ 0%l 0| o o] o] o[ o o] o] o] o[ o] o] o] o
3-6 Tavean x| O] O 0 o] o] o] o] of7500]7500] 0] 0] 0]139]13%
[Domestic 1 7500 [100%] 7,500 | 0%] 0%[ 0%[sood 0%[ 0%| 0| 0] o] o0 0] 0]7500{7500] 0] 0| 0[139]13%
[ Commercial 1004 0] 69%] 0 0% 0% ow[sod 0%l 0%| o o] o] o o o] o] o] o[ ol o o] o
37 TrapangTreng | X | O | O o o] o o o| ofis00[150] 0 0] o] 279] 279
[Domestic: 100%| 1,500 |100%| 1,500 | 0%| 0%| 0%[:f 0%[0%| 0] o] o] o] o] o0|1500[{1500] o] o] 0| 279] 219
[Commercial 1004 0] 69%| 0 [o%[o%| o o] o] ol ol o o] of of ol ol ol o
4 Kouk Chak 0] 0] o’ 0] 0] 0[r23]3009] 0] 0] 0]3009
[Domestic 15,410 [100% | 15410 0o o| ofsaw] o of ofsawof288] 0] o] o0|2868
[Commercial 253[e01%| 313 o o] o] =8 o o of =] 1| o[ o of 1a1
2-1 Trapang Ses Al ATO 0] o] o|ss23] o] of o|sse3iiii| o] o] ofiim
Domestic 70%| 5210 |100%] 5,210 |00 0%| 0%| 0%| 0%| 0%| 0| 0| 0]5210] 0] 0| o0|s210] 970] o] o[ o 970
Commercial 1005 453] 69%| 313 [1oo 0%[ 0%| 0%| 0%[ 0% 0 o] o 313 o o] o] 31| 141] o] o[ o 141
2-2 |Ved Al Al A 0] o] o|3440] o] o] o0|3440] 640] 0] 0] 0] 640
Domestic 70%| 3,440 | 100%| 3,440 |00 0%| 0%| 0%| 0%| 0%| 0 0| 0]3440] 0| 0| 0|3440| 640] 0] 0| 0| 640
| Commercial 1 69%) 0 Joo| 0%] 0%| 0% 0%[ 0%| 0| o] o] o[ o] o] o] o] o] o] o] o] o
4-3 Kasntabong | A | O | O o o] o|ere0] o] o o|e7e0f1258] o] 0] 0[1258
[Domestic: 1 6,760 [100%] 6,760 |100%| 0%] 0%| 0%| 0%[ 0%| 0| 0| o|6760] 0| 0] ©0|6760[1258] 0| 0] 0[1258
Commercial B 0] 69%] 0 [ 1o0%[ 0%[ 0%| 0%] 0% 0% __ 0 0 0
4-4 Kouk Chan X | x| X o o 0
[Domestic 0% 0] 0% 0] 0%] 0% 0%| 0%] 0%| 0%| 0 0 0
[Commercial 0% o] 0% 0] 0%] 0%] 0%[ 0%| 0%[ 0%| o 0 0
4-5 Khatean X [ x| A o o 0
[Domestic 0%| o] o%| 0 0 0 0
[Commercial 0% o] 0% 0 o o 0
4-6 Kouk Beng X | x| X o o 0
[Domestic 0% 0] o%| 0 0 0 0
Commercial 0% o] 0% 0 o o 0
4-7 Kouk Tanot X | x | x o o 0
[Domestic 0% o] 0% 0| 0%] 0%| 0%[ 0%| 0%[ 0% o o 0
Commercial 0%} 0] 0% 0| 0%| 0%] 0%] 0% 0%] 0%| 0 0 0
4-8 Nokor krav X | % X | 0 0
[Domestic 0% 0] o%| 0] 0%] 0% 0%| 0%] 0%| 0%| 0 0 0
[Commercial 0% o] 0% 0] 0%] 0%[ 0%l 0% 0%[ 0% o] o 0
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Commune/ Village JExsing] /S | LT0Pcomo] Populatior] Q1702103 Q4] Q5[ Q6] Q7 | Q8 Jswras] Q1 [ 02 | Q3 | Q4 |Towal] O [ Q2 | Q3
5 Siem Reap 0] 0] 0] 0[5204] 0]5826]21030] 0]2829] 0
[Domestic 21,030 |100%| 21,030 0] o] o| of5204] 0582621080 0[2829] 0
Commercial 16| 0% 0 ol of of of of of of of of of o
51 Pou x [ A [AO) 0 0 0 03864 0] 1,656 | 5,520 o] 719 0
[Domestic 95%| 5520 [100%| 5520 | 0%|70%| 0%[30%] 0%[ 0%] 0| 0| O] 0[384] 0]1656|5520] 0] 719] 0
Commercial 1 0] 69%| ovl7o%| 0%[3mef 0% 0% o] o] o o] o o of of o] ol o
5-2 Phnom krom X | x | x | o] o] o] o o o] o] o] o o o
[Domestic 0%| o] o%| 0] 0%| 0%| 0%]| 0% 0%[ 0% 0 0 0 0 0 0 0 0 0 0 0
Commercial 0% o] 0% 0] 0%[ 0% 0%| 0%l 0%| C%I o] o] o] o o of o] o o of o
5-3 Prorlay X | x [A©) o o] o] of of of of of of of o
Domestic 0% o 0% 0] %[ 0%[ 0%| 0%| 0%[ 0%] o] o] o o o] o| o of o o o
Commercial 0% o] 0% 0] %[ 0% 0%| 0%l 0%| C%I o] o] o] o o of o] of o of o
5-4 Korkragn X | A O 0] o] o] o0[3864] 0| 96]4830] 0] 719] 0
[Domestic 95%| 4,830 [100%| 4,830 | 0%|80%) o of o o[384| o0 96[4830] 0| 719] 0
Commercial 100% 0] 69%| 0] 0% 0%[ 0%] %] o] of o] o o] of o] o o of o
55 Kr x [ x [A©O)] o] of o] of o of o of of of o
[Domestic 0% o 0% 0] %[ 0%[ 0%| 0%[ 0%[ 0%] 0| o] o o o] o| o of o o o
[Commercial 0% o] 0% 0] 0% 0% 0%l 0%] 0% 0%| o o[ o o o[ o] o
56 SpenChrev | x | A | O o] o362 1578]5260] 0| e85] 0
[Domestic 95%| 5,260 [100%| 5,260 | 0%|70%] 0%|30%] 0%] 0%] 0| o368 1578]5260] 0| e85] 0
Commercial 69%) 0 | 0% 70%[ 0%| 30%| 0% 0%| o o[ o o o 0
57 Armagn X | A A o] o[3794 1626]5420] 0] 70 0| 303|100
[Domestic 95%| 5,420 [100%| 5,420 | 0%| 70%] 0%|30%] 0%| 0%] o] o[374 1626]5420] 0] 70 0] 303]1,00
Commercial 100% 69%) 0% 709%| 0% 30%| 0% 0%} o o[ o o o 0
5-8 Treak X x_|AO) 0
[Domestic 0% o] 0% 0| 0%]| 0% 0%l 0%] 0% 0%| 0
Commercial 0%| 16| 0% 0 0%[ 0% 0%] 0% 0% 0%| 0
6 Teuk Vil 0
[Domestic o] 0% 0 0
Commercial o] 0% 0 o o o] o o o o] of o of of ol o
6-1 Kouk doung X | x_[A©) o o] o] o] o o o] o] o of of o] o
[Domestic 0% o 0% 0] 0%| 0%[ 0%| 0%[ 0%[ 0%| 0| o] o o o] o o of o o o of o
Commercial 0% o] 0% O] %[ 0%[ 0%| 0%[ 0%[ 0%[ o] o] o o o] of o of o[ of of of o
6-2 Sandan x | x [A©) o o] o] o] o o o] o] o of of o] o
[Domestic 0% o 0% 0] %[ 0%[ 0%| 0%| 0%[ 0%] 0| o] o o o] o o of o o o of o
[Commercial 0% o] 0% o] %[ 0%[ 0%[ 0% 0%[0%] o] o o o o of o o] o o of o o
63 Chrel x | x | x o o] o] o] o] o o] o] o] o o o] o
[Domestic 0% o 0% 0] %[ 0%[ 0%| 0%| 0%[ 0%] 0| o] o o o] o o of o of o of o
[Commercial 0% o] 0% o] %[ o[ 0%[ 0% 0%[0%] 0] o] o ol o of o of o o of o o
64 Prayut X | x| O o] o] o] o] o] o o] o] o] o o o] o
[Domestic 0% o] 0% 0] %[ 0%[ 0%| 0%| 0%[ 0%] 0| o] o o o] o o of o] o o of o
[Commercial 0% o] 0% o] o%[ 0| 0%[ 0% 0%[0%] o] o o ol o of o of o o of o o
6-5 Bantay Cheu X | x| x o] o] o] o] o] o o] o] o] o o o] o
[Domestic 0% o 0% 0] %[ 0%[ 0%| 0%[ 0%[ 0%[ o] o] o o] o] of o of o] of o of o
[Commercial 0% o 0% o] o%[ 0%[ 0%[ 0%[ 0%[0%] 0] o] o ol o o o of o o of of o
66 Teuk Vil X | x [ O o] o] o] o o o o] of o] o o ol o
[Domestic 0% o 0% 0] %[ 0%[ 0%| 0%[ 0%[0%] 0| o] o ol o o o of o o of of o
[Commercial 0% o 0% of %[ 0%[ 0% 0%[0%[0%] o] o] o] o] o] o ol of o] o of o o
67 Pri Chas X | X [ & o] o] o] o] ol ol o] of o] o] o] o] o
[Domestic 0% o 0% 0] 0%[ 0%[ 0%| 0%[ 0%[ 0%] 0] o o ol o o o of o o of of o
Commercial 0% o] 0% O] %[ %[ 0%| 0%[ 0%[ 0%| o] o] o o o of o of o o o of o
6-8 Tuek Tla X X | A) 0 0 0 0 0 0 0 0 0 0 0 0 0
[Domestic 0% o 0% 0] 0%[ 0%[ 0%| 0%[ 0%[0%] 0| o o ol o o o of o o of of o
Commercial 0% o] 0% 0] %[ 0%[ 0%| 0%| 0%[ 0%| o] o] o o o o o of o o o of o
6-9 PriTmel x | x [A©)] o o] o] o] o o o] o] o of of o] o
[Domestic 0% o 0% 0] %[ 0%[ 0%| 0%[ 0%[0%] 0| o o o o of o of o o of of o
Commercial 0% o] 0% 0 ] %[ 0% 0% 0%] 0%| 0%) 0
6- 10 Chei X | X [ A 0
[Domestic 0% o] 0% 0 | 0% 0% 0% 0%] 0% 0% 0
Commercial 0% o] 0% 0] %[ %[ 0% 0%] 0%| 0%) 0
7 Chreav 7,258 | 7,258 01,369 | 1,369
[Domestic 7,190 |100%| 7,190 o] o] o] of o] of7100]71%] o] o] 0[1338[1338
Commercial 99 6875 [ o] o] o] of of o] e8] e8] o] o] of 31| a1
7-1 Chreav x | x [A©) o] o] o] o] o] o o] o] o] o o o] o
[Domestic 0% o 0% 0] 0%| 0%[ 0% [0 0%[ 0%] 0| o] o o o] o o of o of o of o
Commercial 0% o] 0% 0] %[ 0| 0%[wf 0%[0%] o] o] o o o o] o o] o o of o o
7-2 Knar x| a0 0] o] o] o] o] o|728]7258] 0] 0] 0]1369]1369
[Domestic 95%| 7,190 [100%| 7,190 | 0% 0%| 0%[ o] 0%[ 0%] 0| o] o] o] o] 0[7190]719] 0| 0| 0]1338[1338
Commercial 100% 99| 69%| 68] 0%| 0%| 0%[ww 0%[ 0% 0] o] o o o] o e8| e8] o o] o 31| 31
7-3 BosKralang x| x [A©O)] o o] o] o] o] o o] o] o o o o] o
[Domestic 0% o] 0% 0] 0%[ 0%[ 0%| 0%[ 0%[ 0%[ 0| o] o o o] o o of o of o of o
[Commercial 0% o] 0% 0] %[ 0%[ 0%[ 0%| 0%[ 0%] o] o] o o o] o o of o o o o o
7-4 TaChek X X | A) 0 0 0 0 0 0 0 0 0 0 0 0 0
[Domestic 0% o 0% 0] 0%[ 0%[ 0%| 0%[ 0%[ 0%] 0| o] o o o] o o of o] o o of o
[Commercial 0% o] 0% o] o%[ 0| 0%[ 0% 0%[0%] o] o o o o of o of o o of o o
7-5 Vea X X_|AO) 0 0 0 0 0 0 0 0 0 0 0 0 0
[Domestic 0% o 0% 0] %[ 0%[ 0%[wd 0%[0%] o] o] o o o] o o of o o o of o
Commercial 0% o] 0% 0] %[ 0%[ 0%[mo%f 0%[ 0%] 0| o] o o o of o of o o o of o
7-6 Krasang X X_|AO) -I _| 0 0 0 0 0 0 0 0 0 0 0 0 0
[Domestic 0%| o] ow| 0] 0%] 0% 0% 0o 0% 0% 0 0 0 0 0 0 0 0 0 0 0 0 0
Commercial 00/_uI o] 0% 0 | 096 [ 0% 0% [ 00%] 0%| m_/n| o o] o] o] o of o] of o of of ol o
7-7 Boeng x [ x [A©O)] o o] o] o] o of o of o of of o o
[Domestic 0%] 0] 0% 0 0%| 0% 0% 00 0%[ 0% 0 0 0 0 0 0 0 0 0 0 0 0 0
Commercial 0%| o] 0% 0] 0%] 0% [ 0%l 0%l 0% ol of ol o ol ol ol ol ol ol ol ol o
8 Krabel Riel 0] o] o] o] o] o] o] o] o] o] o] o] o
[Domestic o| 0% 0 o] o] o] o] o o o] of o of of o] o
Commercial o] 0% 0 0
81 TaRos X | x| O 0
[Domestic 0% o] 0% 0 | %[ 0% 0% 0%] 0% 0%) 0
Commercial 0% o] 0% 0 ] 0%[ 0% 0% 0%] 0% 0%) 0
82 RoKa X | x| O 0
[Domestic 0% o] 0% 0 | 0% 0% 0% 0%] 0% 0%) 0
[Commercial 0% o] 0% 0] %[ 0| 0%[ 0%f 0%[ 0%| o] o] o o o] o o of o o o o o
83 Pre Pou x | x [A©) o o] o] o] o o o] o] o] of o o] o
[Domestic 0% o] 0% 0] %[ 0%[ 0%| 0%| 0%[ 0%] o] o] o o o] o o of o o o of o
[Commercial 0% o] 0% 0] %[ 0%[ 0%[ 0%| 0%[ 0%| o] o] o o o] o o of o o o o o
84 Totear X | x| O o o] o] o] o] o o] o] o o o o] o
[Domestic 0% o] 0% 0] 0%[ 0%[ 0%| 0%[ 0%[ 0%[ 0| o] o o o] o o of o o o of o
[Commercial 0% o] 0% 0] %[ 0%[ 0%[ 0%| 0%[ 0%| o] o] o o o] o o of o o o o o
8-5 Krasang X X | A) 0 0 0 0 0 0 0 0 0 0 0 0 0
[Domestic 0% o 0% 0] %[ 0%[ 0%[ 0%[ 0%[ 0%] 0| o] o o o] o o of ol o o of o
[Commercial 0% o] 0% o] %[ 0| 0%[ 0% 0%[0%] o] o o ol o of o of o o of o o
86 Popil X | x | O o o] o] o] o] o o] o] o] o o o] o
[Domestic 0% o] 0% 0] %[ 0%[ 0%| 0%| 0%[ 0%] 0| o] o o o] o o of o o o of o
Commercial 0% o] 0% 0] %[ 0%[ 0%| 0%| 0%[ 0%| o] o] o o ol o o of o o o of o
8-7 Trapang veng X X_|AO) -I _| 0 0 0 0 0 0 0 0 0 0 0 0 0
[Domestic 0%| o] ow| 0] 0%| 0%)| 0% 0%| 0%[ 0% o 0 0 0 0 0 0 0 0 0 0 0 0
Commercial Lz | o] 0% 0] %[ 0%[ 0%| 0%| 0%[ 0%] 0| o] o o o] o o of o] o o o o
88 Kouk doung x [ x [A©O)] o] of of of o of of of of of of of o
[Domestic 0% o 0% 0] 0%[ 0%[ 0%| 0%[ 0%[ 0%] o] o o o o of o of o of of of o
Commercial 0% o] 0% 0] 0% 0% 0% 0%] 0%| 0% o o[ o o o 0
89 Boeng x [ x [A©)] o o[ o o o 0
[Domestic 0% o] 0% 0| 0%]| 0% 0%l 0%] 0% 0%| o o] o o o 0
[Commercial 0% o] 0% 0] 0% 0% 0%l 0%] 0% 0%| o o[ o o o 0
8- 10 Prorma x | x [A©O)] of _of o o o 0
[Domestic 0% o] 0% 0| 0%]| 0% 0%l 0%] 0% 0%] o o] o o o 0
[Commercial 0% o] 0% 0] 0% 0% 0%l 0%] 0% 0%] o o[ o o o 0
8- 11 Khnar X X _|A©) 0 0 0 0 0 0
[Domestic 0% o] 0% 0] 0%]| 0% 0%l 0%] 0% 0%| o o] o o o [
Commercial 0% o] 0% 0 | 0%| 0% 0% 0%] 0%| 0%) o o[ o o o 0
8- 12 Prel kroch x | x [A©O)] of _of o o o 0
[Domestic 0% o] 0% 0| 0% 0% 0%l 0%] 0% 0%| o o] o o o [
Commercial 0% o] 0%l 0] %[ 0%[ 0% 0% 0%[ 0%] of ol o of o 0
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The Preparatory Sudy on The Sem Reap Water Supply Expansion Project

C
*Notice *
o [0 All Area Covered
00 Partial AreaCovered
x [ All AreaNot Covered
( )0 Means Servis coverage of population

Commune/ Village [Existingl F/S [LTDP Q1102 03[ Q4] Q5[ Q6] Q7 [ Q8 [swraa]l Q1 | Q2 | Q3 [ Q4 [Total] Q1 | Q2 [ Q3 [ Q4 [Total
9 Ampil 0] o] o] o] o] o] o] o] o] o] o] o 0
[Domestic: o] 0% 0 0 0 0 0 0 0
[Commercial o] o% 0 o o[ o] o o o
91 Kouk Chan x| x| O o o] o] o o o
[Domestic 0% o 0% 0 | 0%] 0% 0% 0%] 0%] 0% o o] o] o o o
Commercial 0% o o%| 0 | 0% 0% 0% 0%] 0%] 0% o o] o] o o o
9-2 Thnal Chek X | x | x o] o] o o o o
[Domestic 0% o o%| 0 | 0%] 0% 0% 0%] 0%] 0%] o o] o] o o o
[Commercial 0% o] o% 0 | 0%] 0% 0% 0%] 0%] 0% o o] o] o o o
93 Tanot X | x | A _| o o] o] o o o
[Domestic 0%)| 0] o%| 0] 0%]| 0% 0% 0%] 0%| 0%| 0 0 0 0 0 0
[Commercial o%| o] o 0 | 0% 0%/ 0% 0%] 0% 0%] 0 0 0 0 0 0
94 TrapangRun X | x | A o o] o] o o o
[Domestic 0% o o%| 0 | 0%] 0% 0%] 0%] 0%] 0%] o o] o] o o o
Commercial 0% o o%| 0 | 0%] 0% 0% 0%] 0%] 0%] o o] o] o o o
95 Tapang X | x | x o] o] o o o o
[Domestic 0% o 0% 0 | 0%] 0% 0% 0%] 0%] 0% o o] o] o o o
Commercial 0% o 0% 0 | 0%] 0% 0% 0%] 0%] 0% o o] o] o o o
96 Preikuy x | x [ O o o] o o o o
[Domestic 0%]| 0] o%| 0 0%]| 0% 0%] 0%] 0%| 0%| 0 0 0 0 0 0
Commercial 0% o] 0% 0| o%| o%[ 0% o%|o%[o%| o] o o] o o o] o] o] o o o o o
97 Bang Koung X | x | x 0] o] o] o] o] o] o] o] o] o] o o o
[Domestic oL/n| o] o 0| 0% 0% 0% 0%] 0%| 0%] 0 0 0 0 0 0 0 0 0 0 0 0 0
Commercial 0%} 0] 0% 0 | 0% 0% 0%]| 0%] 0% 0%| 0 0 0 0 0 0
98 Kiri manon X | x| x o o] o] o o o
[Domestic 0% o 0% 0 | 0%] 0% 0% 0%] 0%] 0% o o] o] o o o
Commercial 0% o o%| 0 | 0% 0% 0% 0%] 0%] 0% o o] o] o o o
99 Bostom X | x | x o] o] o o o o
[Domestic 0% o o%| 0 | 0% 0% 0% 0%] 0%] 0% o o] o] o o o
[Commercial 0%| o] 0% 0 | 0%] 0% 0%] 0%] 0%] 0% o o] o] o o o
9- 10 Trach chrom X | x | x ol o] of of of of of o of of of of o
[Domestic 0% o o%| 0| 0% 0% 0%| o%| 0% 0%| o] o o o o o] o] o] o o of o o
Commercial 0% 0] 0%] 0| 0%] 0% 0%] 0% 0%] 0% 0 0 0 0 0 0 0 0 0 0 0 0 0
10 Norkor Thum 0] o] o o] o] o] o] o] o] o o] o] 0
Domestic 0] 0% 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Commercial 0] 0% 0 0 0 0 0 0 0 0 0 0 0 0 0 0
161 Rohal X | x | x o o] o o o o] o] o] o] o o o o
\Dumalc 0% 0] 0%j 0] 0%| 0% 0%| 0% 0%| 0% 0 0 0 0 0 0 0 ] 0 0 0 0 0
\Cummerc\al 0% 0] 0%j 0] 0%| 0% 0%| 0%] 0%| 0% 0 0 0 0 0 0 0 0 0 0 0 0 0
10- 2 Srassrang X X X 0 0 0 0 0 0 0 0 0 0 0 0 0
[Domestic 0%]| 0] o%| 0 0%]| 0%]| 0%] 0%] 0%] 0%] 0 0 0 0 0 0 0 0 0 0 0 0 0
Commercial O%I 0] 0%j 0] 0%] 0% 0%] 0% 0%] 0% 0 0 0 0 0 0 0 0 0 0 0 0 0
10-3 Srassrang X | x | x | 0] o] o o] o] o] o] o] o] o o o o
[Domestic mj' o 0% 0| 0%]| 0%| 0%| 0%| 0% 0%| o] o o] o o] o] o] o] o o o o o
Commercial 0%} 0] 0% 0 | 0% 0% 0%| 0%] 0%| 0%] 0 0 0 0 0 0 0 0 0 0 0 0 0
104 Kravan X | x | x o o] o o o o] o] o] o o of o o
\Dumalc 0% 0] 0%j 0] 0%| 0% 0%| 0% 0%| 0% 0 0 0 0 0 0 0 ] 0 0 0 0 0
Commercial 0% o o%| 0| 0% o%[ 0% o%fo%[o%| o] o o o o o] o] o] o of o o o
10- 5 Arak svay X X X 0 0 0 0 0 0 0 0 0 0 0 0 0
\Dumalc 0% 0] 0%j 0] 0%| 0% 0%| 0%] 0%| 0% 0 0 0 0 0 0 0 ] 0 0 0 0 0
Commercial 0% 0] 0%j 0] 0%] 0% 0%] 0% 0%] 0% 0 0 0 0 0 0 0 0 0 0 0 0 0
10- 6 Ang Chang X X A 0 0 0 0 0 0 0 0 0 0 0 0 0
[Domestic 0% o 0% 0| 0% %[ 0%| o%| 0% 0%| o] o o o o] o] o] o] o o of o o
Commercial 0% 0] 0%] 0| 0%] 0% 0%] 0%] 0%] 0% 0 0 0 0 0 0 0 0 0 0 0 0 0
11 Srangae 0] 0| 0[2178]2179] 0] 0]4357] 53] 53] 0| 0[Lor2
\Domealc 3,370 |100% 3,370 0 0 0]1685]1685 0 0]3370] 314| 314 0 0] 628
Commercial 1,427 |69.2% 987 0 0 0] 493| 494 0 0] 987 222| 222 0 0] 444
-1 Keskam Al A]O 0] o] o0|2178]2179] 0| 0]4357] 536] 53] 0| o0]Lo072
‘Domesic 95%] 3,370 |100%| 3,370 |50%|50%)| 0%| 0% 0%| 0% 0 0 0]1,6851,685 0 0]3370| 314| 314 0 0| 628
‘Comma’cid 100%| 1,427 | 69%] 987 |50%|50%| 0%| 0%] 0%| 0% 0 0 0] 493| 494 0 0] 987 222| 222 0 0] 444
11- 2 Tnal X X (o] 0 0 0 0 0 0 0 0 0 0 0 0 0
[Domestic 0%]| 0] o%| 0 0%]| 0%]| 0%] 0%] 0%] 0%] 0 0 0 0 0 0 0 0 0 0 0 0 0
Commercial O%I 0] 0%j 0] 0%] 0% 0%] 0%] 0%] 0% 0 0 0 0 0 0 0 0 0 0 0 0 0
11-3 RokaThom X | x | O | 0] o] o o] o] o] o] o] o] o o o o
[Domestic mj' o o%| 0| 0% 0% 0%| o%| 0% 0%| o] o o o o] o] o] o] o] o of o o
Commercial 0%} 0] 0% 0| 0% 0% 0%| 0%] 0%| 0% 0 0 0 0 0 0 0 0 0 0 0 0 0
114 Pra Thom X | x| O o o] o o o o] o] o] o] o o o o
\Dumalc 0% 0] 0%j 0] 0%| 0% 0%| 0% 0%| 0% 0 0 0 0 0 0 0 ] 0 0 0 0 0
Commercial 0% o 0% 0| 0% o%[ 0% o%fo%[o%| o] o o ol o o] o] o] o of o o o
11- 5 Srangie X X_[A©O) 0 0 0 0 0 0 0 0 0 0 0 0 0
Domestic 0% 0] 0%j 0] 0%| 0% 0%| 0% 0%| 0% 0 0 0 0 0 0 0 ] 0 0 0 0 0
Commercial 0% 0] 0%j 0] 0%] 0% 0%] 0% 0%| 0% 0 0 0 0 0 0 0 0 0 0 0 0 0
11- 6 |Chanlong X X _|A©O) 0 0 0 0 0 0 0 0 0 0 0 0 0
Domestic 0% o 0% 0| 0% 0%[ 0%| o%|o%[o%| o] o o o o o] o] o] o o of o o
Commercial 0% 0] 0%j 0] 0%| 0% 0%| 0%] 0%| 0%
11- 7 TaChouk X X _|AO)
[Domestic 0% o o%| 0 | 0% 0% 0% 0%] 0%] 0%]
[Commerci o o] o%| 0| 0%[ 0%/ 0%| 0% 0%[ 0%}
12 Sambour
[Domestic of 0% 0
‘(‘nmmprma\ 0] 0% 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12- 1 Pnouv X X (o] 0 0 0 0 0 0 0 0 0 0 0 0 0
[Domestic 0% o o%| 0| 0% 0%[ 0%[ o%| 0% 0% o] o o o o o] o] o] o o o o o
Commercial 0% 0] 0%j 0] 0%] 0% 0%] 0%] 0%] 0%
12- 2 Sambour X X [e)
[Domestic o o%| 0 | 0% 0% 0% 0%] 0%] 0%]
[Commercial o 0% 0 | 0% 0% 0% 0%] 0%] 0%
12-3 Ved X X [e)
[Domestic 0% o] o%| 0 0%] 0%| 0%] 0%] 0%| 0%]
[Commercial 0%| o] 0% 0| 0% 0%| 0% o%|o%[o%| o] o o] ol o o] o] o] o o o o o
12- 4 Chrei X X_|A©O) 0 0 0 0 0 0 0 0 0 0 0 0 0
\Dumalc 0% 0] 0%j 0] 0%| 0% 0%| 0% 0%| 0% 0 0 0 0 0 0 0 0 0 0 0 0 0
Commercial 0% 0] 0%j 0] 0%] 0% 0%] 0%] 0%] 0% 0 0 0 0 0 0 0 0 0 0 0 0 0
12- 5 Takong X X [¢] 0 0 0 0 0 0 0 0 0 0 0 0 0
[Domestic 0% o o%| 0| 0% %[ 0%| o%| 0% 0%| o] o o o o o] o] o] o o o o o
Commercial 0% 0] 0%] 0] 0%] 0% 0%] 0%] 0%] 0% 0 0 0 0 0 0 0 0 0 0 0 0 0
13 Kandaek 0] o] o] o] o] o] o] o] o] o] o] o] 0
\Domealc 0] 0% 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[Commercial 0] 0% 0 0 0 0 0 0 0 0 0 0 0 0 0 0
151 Kouk Tlouk X | X [A©) ol ol o ol ol ol o] o] ol o o o o
Domestic 0% 0] 0%j 0] 0%| 0% 0%| 0% 0%| 0% 0 0 0 0 0 0 0 ] 0 0 0 0 0
[Commercial [ | o ox 0| 0% o%[ 0% o%|o%[o%| o o o] o o o] o] o] o o o o o
13- 2 Trapang Tem X X_|AO) 0 0 0 0 0 0 0 0 0 0 0 0 0
[Domestic 0% o 0% 0| 0% 0% 0%[ o%| 0% 0% o] o o o o o] o] o] o o o o| o
Commercial 0% 0] 0%j 0] 0%] 0% 0%] 0%] 0%] 0%
13- 3 Khun Mouk X X [AO)
[Domestic 0% o o%| 0 | 0% 0% 0% 0%] 0%] 0%]
[Commercial 0% o o%| 0 | 0% 0% 0% 0%] 0%] 0%
13-4 Chras x [ x [A©)
\Dumalc 0%] 0] 0%j 0] 0%| 0% 0%| 0%] 0%| 0%
[Commercial 0% o ow 0 | 0% 0% 0% 0%] 0%] 0%]
135 ou x | x [A©) _| _|_
[Domestic 0% o] o% 0] 0%]| 0% 0% 0%] 0%] 0%]
[Commercial 0% o ow 0| 0% 0%[ 0% 0%] 0% 0%]
13- 6 Spean Kaek x X_|A)
[Domestic 0% o 0% 0 | 0% 0% 0% 0%] 0%] 0% o o] o] o o o
Commercial 0%} 0] 0% 0 | 0% 0% 0%]| 0%} 0%| 0% o o[ o © 0 o
157 Trang X | X |A©)] o o] o] o oo
[Domestic 0% 0| ol 0| 0%] 0% 0%] 0%] 0%| 0%] 0 0 0 0 0 0
[Commercial 0% o] 0% 0 | 0%] 0% 0%] 0%] 0%] 0%] o o[ o] o o o
128 Chre X | x | O o o] o] o o o
[Dometic 0%] 0| ol 0| 0%] 0% 0%] 0%] 0%| 0%] 0 0 0 0 0 0
|Commercial %' o] o 0] 0% 0% 0%)] 0%| 0%} 0 0 0 0 0 0
129 Kouk Tanot x| x| O o o] o] o o o
[Domestic 0% o 0% 0 0%] 0%] 0% o o] o] o o o
Commercial 0%} 0] 0% 0 | 0%)| 0% 0%]| 0%] 0%| 0%] o o[ o © 0 o
13- 10 Loork X | x [ O | _| o ol o] o oo
[Domestic 0% 0| ol 0| 0%] 0% 0%] 0%] 0%| 0% 0 0 0 0 0 0
0%| o o%l 0 | 09| 0%[ 0% 0%] 0%] 0% of o o] o ol o
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The Preparatory Sudy on The Sem Reap Water Supply Expansion Project

SR 4.18 Distribution Pipeline Length (Existing, LTDP, F/S, KTC)

1) Distribution Pipeline Length ( Q = 56,000 m%d )

Distribution Pipe Length ( Long Term Development Plan )

Existing Feasibility Study Long Term Development Plan Total (=F/S+LTDP)
Category | Material | Diameter Ceantal Zone Ceantal Zone Ceantal Zone [ East Zone [west Zond] Total Ceantal Zone East Zone [west Zond] Total
QL A [°5] Q4 [ Total | QL [*7 e8] Q4 | Toal QL Q2 [°%) Q4 [subTota] Q5 Q6 [subToa] Q7 [o71 2 [°5) Q4 [subTotal] Q5 Q6 [subTotal] Q7
Main DCIP 1,000
Main DCIP 900
Main DCIP 800 3,250 4,450 7,700 4,450 4,450 4,450 3,250 8,900 12150 12,150
Main DCIP 700 3,620 5,210 4110| 11,040( 23980 2,610 2,610 12,670| 15,280 3,620 5,210 4,110| 13650| 26,590 12,670] 39,260
Main DCIP 600
Main DCIP 500 3,186 3,186 3,620 8,460 4,110 8/430| 24,620 24,620 3,620 8,460 4,110 8430 24620 24,620
Sub Total N N 3,186 3186] 3620 8460 4110 15490 31,680] 3620 8460| 4,10 15490 31,680 12670 44,350 7240 16920] 8220] 30,980| 63360 12670 76,030
SubMain | DCIP 450 2,099 2,099
Sub Main DCIP 400 11,290 7,720 19,010 19,010 11,290 7,720 19,010 19,010
SubMain | DCIP 350 2430 2430
Sub Main DCIP 300 10 10 10 10 40 10 25,800 4,580 10 30,400 30,400 20 25,810 4,590 20 30,440 30,440
Sub Main DCIP 250 4,409 896 5,305 1,230 16,530 710 18,470 930 930 930 2,160 16,530 710 19,400 19,400
Sub Main |PE/UPVC] 200 1,003 1,329 131 1,124 3587| 12,160 12,160| 18,200 | 16,530| 11,700| 33,920 80,350 20 10 30| 25760| 106,140| 30,360| 16,530| 11,700| 33920| 92,510 20 10 30| 25760| 118,300
Sub Main | PE/uPVC] 150 5411 2415 1,916 1,648 11,390 2,810 27,110 29,520 59,440 2,810 27,110 30,340 60,260 7,640 5,230 12,870 73,130 5,620 54,220 59,860 | 119,700 7,640 5,230 12,870 132,570
Sub Total - - 10,823 9,169 2,047 2,772 24811| 16210| 16540| 27,830 29530| 90,110| 21950| 42330| 43390| 64270 171,940| 18950| 12,960| 31,910 25760| 229,610 38,160 58870| 71220| 93,800| 262,050 18950| 12,960| 31,910 25760| 319,720
Branch |PE/UPVC] 100 3871 2,008 3,198 4979| 14,056 250 1,150 1,400 1,010 1,010 1,010 250 2,160 2,410 2,410
Branch |PE/UPVC] 80 1,262 3541 489 1,363 6,655| 88,720 | 46,980 | 112,190 | 112310| 360,200| 49,570 | 26,250 62,690 | 62,750 | 201,260 201,260 | 138,290 | 73230| 174,880 | 175,060 | 561,460 561,460
Branch |PE/uPVC] 50 293 191 204 1,667 2,355 100 50 130 130 410 17,200 11,760 28,960 57,910| 87,280 100 50 130 130 410 17,200 11,760 28,960 57,910| 87,280
Sub Total N N 5426| 5740| 3891| 8009| 23066| 88720| 47,230| 112,190 113.460| 361,600] 49,670 26,300| 62,820| 63,890| 202,680| 17,200] 11,760| 28,960| 57,910 289,550| 138,390| 73,530 175010| 177,350| 564,280 17,200] 11,760| 28960 57,910| 651,150
Total N N 10435| 14,909| 5938 10,781] 51063] 108,550 72,230 144,130 | 158480| 483,390] 75240 77,090| 110,320| 143,650 406,300] 36,150 | 24,720 60,870] 96,340] 563,510] 183,790 | 149,320| 254,450 302,130] 889,690] 36,150 24,720] 60,870 96,340 1,046,900
Distribution Pipe Length ( Feasibility Study )
F/S(JICA) FIS(KTC) F/STotal
Category | Material | Diameter Ceantal Zone Ceantal Zone Ceantal Zone
QL Q2 Q3 Q4 Total QL Q2 Q3 Q4 Total QL Q2 Q3 Q4 Total
Main DCIP 1,000 OK
Main DCIP 900 OK
Main DCIP 800 4,450 4,450 3,250 3,250 3,250 4,450 7,700 JOK
Main DCIP 700 5,210 11,040| 16,250 3,620 4,110 7,730 3,620 5,210 4,110| 11,040| 23,980 |OK
Main DCIP 600 OK
Main DCIP 500 OK
Sub Total N N 5210 15490 20,700] 3620 3250 4,110 10,080| 3,620 8460| 4,110| 15490| 31,680 |OK
SubMain | DCIP 450 OK
Sub Main DCIP 400 OK
Sub Main | DCIP 350 OK
SubMain | DCIP 300 10 10 20 10 10 20 10 10 10 10 40 |OK
Sub Main DCIP 250 100| 12,430 710 13,240 1,130 4,100 5,230 1,230 16,530 710 18,470 JOK
Sub Main PE 200 10440 10440 1,720 1,720| 12,160 12,160 |OK
Sub Main PE 150 990 17,440 | 23390 41,820 1,820 9,670 6,130| 17,620 2,810 27,110 | 29,520 | 59,440 |JOK
Sub Total - - 11530| 12440| 18,150| 23400| 65520 4,680 4,100 9,680 6,130 24590| 16,210 | 16540| 27,830 | 29,530| 90,110|OK
Branch PE 100 250 1,150 1,400 250 1,150 1,400 |OK
Branch PE 80| 72150| 29,140| 79550 | 91310| 272,150 16570| 17,840| 32,640 21,000 88050| 88,720 | 46,980| 112,190 | 112,310 360,200 |OK
Branch PE 50 OK
Sub Total - - 72150 | 29390| 79,550 | 92460| 273550| 16570 17,840| 32,640 21000| 88,050| 88720 47,230| 112,190 | 113460| 361,600 |OK
Total N N 83,680 | 47,040] 97,700 ] 131,350 | 359,770] 24,870| 25190| 46,430 | 27,130] 123,620| 108,550 | 72,230 144,130 | 158480| 483,390 |OK
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2) Applied Design Conditions for Distribution Network from 69,380 m%d to 56,000 m*/d.

OWater distribution amount rate

Distribution Capacity of Long Term Development Plan

WTP | Existing KTC Proposed WTP Grand
Zone WTP WTP Phasel Phase2 Total Tota
Central Zone 9,000 17,000| 30,000 13,380 | 43,380| 69,380
East Zone 0 0 0 5,930 5,930 5,930
West Zone 0 0 0 10,940 10,940 10,940
Total for WTP 9,000 17,000 30,000 30,250 60,250] 86,250
Total for Phase 56,000 30,250 - 86,250
Item FIS LTDP Total
Central Zonewater amount 56,000 | 13,380| 69,380
Central Zonewater amount rate 0.8 0.2 10

OCombination Pipe for Distribution Pipe

Category Branch Pipe Sub Main Pipe Main Pipe
Dia| 50| 60| 80 |100|150 |200 | 250 | 300 | 350 | 400 | 450 | 500 | 600 | 700 | 800 | 900 (1,000
Praset| 50| 60| 60| 80150 | 150 | 200 | 250 | 300 | 300 | 350 | 400 | 500 | 600 | 700 | 700 | 800
pres2l - | - | 60| 80| - |150 (200 | 200|250 | 300 | 350 | 350 | 400 | 450 | 500 | 700 | 800
O Blue: Target of F/S

50| 60| 80100 | 150 | 200 | 250 | 300 | 350 400 | 450 | 500 | 600 | 700 | 800 | 900 |1,000
50| 66| 73| 89|106 |154 | 202|252 | 302 |351 | 401|451 | 501 | 601 | 701 | 801 | 901 | 1,001
60 79| 93|110|155|204 | 253 | 302 | 352 | 402 | 451 | 501 | 601 | 701 | 801 | 901 |1,001
80 105 | 119 | 161 | 207 | 255 | 304 | 353 | 403 | 452 | 502 | 602 | 701 | 801 | 901 |1,001
100 131|168 | 212 | 259 | 307 | 355 | 404 | 454 | 503 | 603 | 702 | 802 | 902 |1,001
150 196 | 232 | 274 | 318 | 364 | 412 | 460 | 508 | 606 | 705 | 804 | 904 | 1,003
200 261|296 | 336 | 379 | 424 | 470 | 517 | 613 | 710 | 808 | 907 | 1,006
250 326 | 361 | 400 | 441 | 485|530 | 623 | 718 | 815 | 912 |1,010
300 391 | 426 | 464 | 504 | 547 | 636 | 728 | 823 | 919 (1,016
350 456 | 490 | 528 | 567 | 652 | 742 | 834 | 928 |1,024
400 521|555 | 592 | 672 | 758 | 847 | 940 | 1034
450 586 | 620 | 695 | 777 | 863 | 953 1,045
500 651|721 | 799 | 882 | 969 | 1,059
600 781 | 851 | 927 |1,008 |1,093
700 912 | 980 1,055 1,134
800 1,042 1,110 {1,184
900 1,172 |1,240
1,000 1,302

D12.63D D22.63D D1+22'63
( D1+2D (D12.63D D22.63)JJ2.63)
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3) Distribution Pipeline Length ( Q = 69,380 m*/d )

Distribution Pipe Length ( Long Term Development Plan )
Existing Feasibility Study Long Term Development Plan Total (=F/S+LTDP)
Category | Material | Diameter Ceantal Zone Ceantal Zone Ceantal Zone [ East Zone [west Zond] Total Ceantal Zone [ East Zone [west Zond] Total
QL Q2 [°5) Q4 [ Total | QL [*7 [°5] Q4 | Toal 1 Q [°%) Q4 [subTota] Q5 Q6 [subToa] Q7 [71 2 [°5) Q4 [subTotal] Q5 Q6 [subTotal] Q7
Main DCIP 1,000 4,450 4,450 4,450 4,450 4,450
Main DCIP 900 2,610 2,610 2,610 2,610 2,610
Main DCIP 800 3,620 8,460 4,110 8430| 24,620 3,620 8,460 4,110 8430 24,620 24,620
Main DCIP 600 12670| 12,670 12,670| 12,670
Main DCIP 500 3,186 3,186 3,186 3,186 3,186
Sub Total - - 3,186 3,186 3,620 8,460 4110| 15490| 31,680 12670| 12,670 6,806 8,460 4,110 15490| 34,866 12,670] 47,536
SubMain | DCIP 450 2,099 2,09 2,099 2,099 2,009
Sub Main DCIP 400 11,290 7,720 19,010 19,010 11,290 7,720 19,010 19,010
Sub Main DCIP 350 2,430 2,430 2,430 2430 2430
Sub Main | DCIP 300 1240 | 16,540 720 10| 18510 25,790 4,570 30,360 30,360 1,240 | 42330 5,290 10| 48870 48,870
Sub Main | DCIP 250 4,409 896 5305| 12,160 12,160| 14,320 14,320 14,320| 30,889 896 31,785 31,785
Sub Main |PE/uPVC] 200 1,003 1,329 131 1,124 3,587 2,810 27,110 27,700 57,620 4,810 10,990 33,920 49,720 20 10 30 25760| 75,510 8,623 1,329 38,231 62,744 110,927 20 10 30 25,760 | 136,717
Sub Main | PE/uPVC] 150 5411 2,415 1,916 1648 11,390 1,820 1,820 2,640 2,640 7,640 5230 12870 15,510 5411 2,415 1,916 6,108 15850 7,640 5230 12,870 28,720
Sub Total N N 10823 9169| 2047| 2772 24811 16210] 16540] 27830 29530| 90,110] 19130] 25790] 15560| 36560| 97,040| 18950 12,960 31910| 25760 154,710 46,163 51499] 45437 68862] 211,961 18950] 12,960 31,910] 25760| 269,631
Branch |PE/uUPVC] 100 3,871 2,008 3,198 4979| 14,056 250 1,150 1,400 1,010 1,010 1,010 3,871 2,258 3,198 7,139 16,466 16,466
Branch |PE/uUPVC| 80 1,262 3,541 489 1,363 6,655| 88,720 46,980 | 112,190 | 112,310| 360,200 49,570 26,250 62,690 62,750 | 201,260 201,260 | 139,552 76,771| 175369 | 176,423 | 568,115 568,115
Branch |PE/UPVC] 50 293 191 204 1,667 2,355 100 50 130 130 410| 17,200 11,760| 28,960| 57.910| 87,280 393 241 334 1,797 2765| 17200 11,760| 28,960| 57.910| 89,635
Sub Total - - 5,426 5,740 3,891 8,009| 23066| 88,720 | 47,230| 112,190 | 113,460( 361,600| 49,670 | 26,300 62,820| 63,890( 202680| 17200 11,760 28960| 57,910| 289,550| 143,816 | 79,270| 178901 | 185,359 | 587,346] 17,200| 11,760 28960| 57,910| 674,216
Total - - 19435 14,909 5938 | 10,781 | 51,063 108550 | 72,230 | 144,130 | 158480 | 483,390 68,800 | 52,090 | 78380 100,450 | 299,720 36,150 | 24,720| 60,870| 96,340 456,930| 196,785 139,229| 228448 | 269,711| 834,173| 36,150 24,720| 60,870|] 96,340 991,383
Distribution Pipe L ength ( Feasibility Study)
F/S(JICA) FIS(KTC) F/STotal
Category | Material | Diameter| Existing Existing Existing
Q1 Q2 Qi Q4 Total Q1 Q2 Q3 Q4 Total Q1 Q2 Q3 Q4 Total
Main DCIP 1,000 4,450 4,450 4,450 4,450
Main DCIP 900 2,610 2,610 2,610 2,610
Main DCIP 800 5,210 8/430| 13640 3,620 3,250 4,110 10,980 3,620 8,460 4,110 8/430| 24,620
Main DCIP 600
Main DCIP 500
Sub Total N - 5210 15490 20700] 3620 3250| 4,110 10,980| 3,620 8460| 4,10 15490 31,680
Sub Main DCIP 450
Sub Main DCIP 400
SubMain | DCIP 350
SubMain | DCIP 300 100 | 12,440 710 10| 13260 1,140 4,100 10 5,250 1,240 | 16540 720 10| 18510
Sub Main DCIP 250 10440 10,440 1,720 1,720 12,160 12,160
Sub Main PE 200 990 17,440 | 21,570 40,000 1,820 9,670 6,130| 17,620 2,810 27,110| 27,700 57,620
Sub Main PE 150 1,820 1,820 1,820 1,820
Sub Total - - 11530| 12440| 18,150| 23400| 65520 4,680 4,100 9,680 6130| 24590| 16,210| 16540 27,830 | 29,530| 90,110
Branch PE 100 250 1,150 1,400 250 1,150 1,400
Branch PE 80| 72150| 29,140 | 79550 | 91,310| 272,150| 16,570 | 17,840| 32640| 21000| 88050| 88,720 | 46,980 | 112,190 | 112,310 360,200
Branch PE 50
Sub Total - - 72150 | 29390| 79,550 | 92460| 273550 16570| 17,840| 32,640 21000| 88050| 88,720| 47,230| 112,190 | 113460| 361,600
Total N N 83,680 | 47,040] 97,700 | 131,350 | 359,770] 24,870 25190| 46,430 27,130] 123,620 108,550 | 72,230] 144,130 158480| 483,390
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SR 5.1 DEPARTMENT OF PRODUCTION AND WATER SUPPLY

WATER PRODUCTION OFFICE

Position title # Personnel
Department Director ;
M?.pKong Sokvan L Nonegiven
Position Title # Per sonnel Brief Job Function / Description
Office Chief, Water 1 o Responsible for water treatment plant operation
Production Office ¢ Responsible for well operations
Mr. Kot Nimol ¢ Responsible for production planning
e Manages eight people of the production office
e Doesreports
Production Staff (1) 7 e Maintains equipment and facilities
Sek Chanthan e Maintainsal wells
e Checksand control treatment plant processes
e Checksal materials/suppliesin WTP such aslime
e Checkswell level, control data
e Makes daily documentary reports
Production Staff (2) e Takesgood care of al instruments and panelsin the waterworks
Horm Sophany e Putslime
e Maintainsall wellsin good operation
Production Staff (3) e Putting lime; clean building in facility and production plant
Touch Ratha e Takescare of electrical machine and wells
e Checks buildings for problem in appearance
e Making daily record
e Making total report during morning meetings
Production Staff (4) e Takes care of each equipment in production facility
Sem Yong e Checksand controlswells’ levels
e Checksand controls work process
e Takes care and repairs equipment or material
Production Staff (5) e Takes care of each equipment
An Vichena e Takescare and controls 8 wells
e Checksand controls all generation processes
e Checkswell level
e Controls data, document, equipment and lime
e Checks monitoring and makes daily report
Production Saff (6) e Water quality analysis and production
Chhut Monoram e Check and control water quality, clean water in treatment plant and at
peopl€' s homes and pipeline
o Daily, weekly, monthly, quarterly and yearly water control, |aboratory
and production
e Does calibration on some water check egquipment and cleans them
e Other jobs that SRWSA requests for production
Production Staff (7) e Maintains equipment and facilities
Van Somanet e Maintains all wells, Checks well level, control data
e Checksand controls treatment plant processes
e Checksall materials/suppliesin WTP such aslime
o Makes daily documentary reports
Worker 1 Gardening and grounds maintenance
Larg Chorn

WATER DISTRIBUTION OFFICE

Position Title

# Personnel

Brief Job Function / Description

Office Chief, Water
Distribution Office
Mr. Doeun Rada

1

Responsible for main distribution pipeline and the expansion of the main
pipeline
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Network (1) 2 e Maintenance of V, A and wash valve
Som Pich o Repair of broken water pipes
Network (2) e Maintenance of air valve and wash valve
Ngut Phalleap Repair of water pipe leakages
Personnel (1) 2 New connections pipes; repairs water leaks, takes care of stop tab, air tab
Pok Pech and cleans these
Personnel (2) Makes new connection, repair water leaks, takes care of stop tab, air tab
Van No and cleans these
Staff (1) 1 Construction management, network calculation, water leakage detection,
Kong Sovoan pipeline design
CUSTOMER OFFICE
Position Title # Per sonnel Brief Job Function / Description

Office Chief, Customer 1 e Manages and controls work related to customer service such as
Office connection of households to SRWSA
Mr. Heng Rattana e Checks and measures location of household

e Linkswater supply

e Advertises about SRWSA's service to the public
Meter Reader (1) 3 e Maeter reading and preparation of invoice
Ty Vannak e Change of old meter

e Repair of old meter
Meter Reader (2) o Reads the water meter and prepares water hill
Mak Pol e Reports changes of meter readings
Meter Reader (3) e Read the meters monthly
Loam Khloke e Dividetheinvoice

¢ Report change of customer meter

o Téell customer to pay the bill
Customer Service (1) 2 e Relatesto customer service
Thap Sara e Network to house connection
Customer Service (2) e Relateto customer service
Van Sosamneang e Prepare report of customer office

e Take care of customer documents
Staff (1) 2 e Digging for new pipeline
Khouen Chantom e Change water meter

o Repairslesks
Staff (2) e Digging for new pipeline
Cheav Savy e Changes water meter

o Repairslesks
No answer 1 o Repairs of water leaks; digging pipes
Ly Sha e Repairs water meter

o Connection of mains to water meter
No answer 1 e Digsfor pipeline
Douen Douem e Changes water meter

o Repairslesks

SUMMARY
Title Total Number of Personnel
Department Director 1
Office Chief 3
Personnel 22
TOTAL 26
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SR 5.2 DEPARTMENT OF PLANNING AND TECHNICAL

Position Title # Personnel Brief Job Function
Department Director @* None given
Mr. AM Marady
on concurrent basis

PLANNING OFFICE

Position Title # Personnel Brief Job Function / Description
Office Chief, Planning 1 e Stock in, stock out
Office e Accounting
Mr. Sok Hout e Planning

TECHNICAL AND PROJECT OFFICE
Position Title P @, @7 Brief Job Function / Description
ersonnel
Office Chief, Technical 1 o Study plan for yearly connection of pipeline investment
and Project Office o Check and balance of technical evaluation
Mr. Chea Chandara « Revise and update plans
SUMMARY
Title Total Number of Personnel
Department Director (1)*
Office Chief 2
Personnel 0
TOTAL 2
* Already counted in Financial Office
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SR 5.3 DEPARTMENT OF ADMINISTRATION AND FINANCIAL

Position Title

# Personnel

Brief Job Function

Department Director
Mr. Yay Monirath

1

o Over-all in charge of administration and finance of the Authority

o Over-all in charge of customer billings

o Chief of the procurement unit, prepares documents for bidding and
valuation

ADMINISTRATION AND HUMAN RESOURCES OFFICE

Position Title # Personnel Brief Job Function / Description
Office Chief, 1 e General Administration
Administration and - Weekly, monthly and annual reports of Authority’s activities
Human Resource Office - Protocol, safety and security of SRWSA
Ms Hou Sinoun - Payroll
e Human Resource Management and Development
- Assists departments in conducting semestral and annual personal
performance assessments
- Recommends personnel promotion and discipline at end of year
- Updates personnel documents
- Prepares annual TNS and develops annual training plan
o Affairs of Board of Directors
- Prepares meeting arrangements, minutes, and monitors implementation
of BOD and GD decisions by departments
Administration 1 o Lists down supply requests of other departments
Haun Sokha e List down for in and out
o Prepare for proposal of lacking water meters
o Makes weekly reports
FINANCIAL AND ACCOUNTING OFFICE
Position Title # Personnel Brief Job Function / Description
Office Chief, Financial 1 Supervises the accounting office and personnel
and Accounting Office
Mr. Am Marady
Cashier 1 o Records expense and income
Vath Sovin o Deposits in the bank
o Gets payment from household consumers
Asst Accountant 1 e Typing journal into Excel to double check with income statement
Sitha Malin o Completes overtime of staff
Employee 1 e Receives payment from customer
Moas Vichna o Makes balance sheet
e Prepares list of customer payment
Billing 1 o Inputs the meter reading data to the billing system
Soun Samnang o Prints out billing, manage billing data and accounting,
Kong Kun e Checks customer
1 o Inputs data (Records sale, batch reading, customer payment)
e Prints customer bills and reports
o Checks billing list and customer payment
e Backs up data from WT once a month
SUMMARY
Title Total Number of Personnel
Department Director 1
Office Chief 2
Personnel 6
TOTAL 9
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SR 5.4 COST FOR CAPACITY DEELOPMENT

REMUNERATION PER DIEM TRAVEL
SPECIALIST M/M YEAR/S - OTHERS TOTAL
Per M/M Total Per M/M Total # Trips Total
1, | Team  Leader  for  Capacity| 5 |53159016| 30000| 90,000| 3000| 9,000 3| 7,500 15,000
Development
2. | HR and Training Specialist 4 2012-13 25,000 | 100,000 3,000 12,000 2 5,000
3. | Water Utilities Planning Specialist 3 2012-13 25,000 75,000 3,000 9,000 1 2,500
4. | Strategic Business Consultant 3 2012-13 25,000 75,000 3,000 9,000 1 2,500
- - — Lump sum for
5. | Commercial Practices Specialist 3 2012-13 25,000 75,000 3,000 9,000 1 2,500 training
6. | Financial Management Specialist 3 2012-13 25,000 | 75,000 3,000 9,000 1 2,500 | Materials and
reports
7. | Water Supply (Production) Specialist 3 2016 25,000 | 75,000 3,000 9,000 1 2,500 P
8. | Water Supply (Distribution) Specialist 3 2015-16 25,000 75,000 3,000 9,000 1 2,500
9. | Training Specialist/Translator (Local) 6 2012-2016 10,000 60,000 None None None
TOTAL 31 700,000 75,000 27,500 15,000 817,500
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SR 5.5 COST OF SPECIALIZED TRAINING

NO OF COST OF
DEPARTMENT TITLE OF TRAINING TRAINING | PHASE
TRAINEES USD
Top Management City Water Utilities Planning 7 50,000.00 | 2012-13
Top Management Strategic Management  and 15 10,000.00 | 2012-13
Department Directors and | Leadership
Office Heads
Commercial Office Customer Services and 7 5,000.00 | 2-12=13
Customer Satisfaction
Finance and Accounting | Accounting for 5 5,000.00 | 2012-13
Department Non-Accountants
Administrative Inventory and Asset 7 5,000.00 | 2013-14
Department and Water | Management
Production Office
Planning /  Technical | Project Management 7 7,500.00 | 2013-14
Production / Water Supply
Departments
Water Production Office Operation and Maintenance of 12 10,000.00 | 2015-2016
Sources / Facilities
Water Distribution Office | Network Installation  and 12 10,000.00 | 2015-2016
and Service Connection | Rehabilitation
Office
SUB-TOTAL 102,500.00
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SR 5.6 HUMAN RESOURCE INVENTORY SURVEY RESULTS

LI Age =05 \xﬁf Status Post D) Supervisor Job Description Trainin Comments
Code g Attainment SRWSA Office P P g
1 26 University 5 Permanen | Meter Customer Heng Rattana Meter reading and preparation of 7 days Knowledge of  meter
Mr Ty Level t Reader Office invoice Staff Training Course by PPWSA reading, input data reading
Vannak Change of old meter 7 days (2005) process technology and
Repair of old meter repair of meter problems
2 24 University 5 Permanen | Billing Accounting Am Marady Input data (Records sale, batch None Wants a better and
Mr Kong Level t reading, customer payment) updated billing system
Kun Prints customer bills and reports because system is slow _
Checks billing list and customer Wants to compare billing
payment system with other
Back ups data from WT one day of a companies
month
3 69 Secondary 45 Permanen | Worker Production Kot Nimol Gardening None None
Mr Larg t and
Chom Distribution
4 29 High School 1 Permanen | Network Water Douen Rada Maintenance of V, A and wash valve None Continue with technical
Mr Som t Distribution Repair of broken water pipe training because technical
Pich knowledge is “little”
5 27 High School 1 Permanen | Asst Finance Am Marady Typing journal into window Excel to None Training on accounting
Ms Sitha t Accountant double check with income statement
Malin Complete overtime of staff
6 28 High School 5 Permanen | Employee Accounting Am Marady Receives payment from customer 26 days None
Moas t and Finance Makes balance sheet Staff Training for Water Supply by
Vichna Prepares list of customer payment PPWSAand JICA
7 days (2005)
Basic Business Mgt Training by
SILAKA
19 days (2005)
7 47 High School 4 Permanen | Accountant Accounting Chan SenglLa Accounting 2 days Training on accounting
Mr. Am t and Finance Finance by JICA
Marady 2 days (2006)
Supporting Report SR 5.6-1




The Preparatory Study on The Siem Reap Water Supply Expansion Project

Years

l\cl;acl)rg: Age Attgi?:;rfen t . I\?N\/I\tlrS]A Status Post Depg;;irggnt/ Supervisor Job Description Training Comments
8 40 University No Permanen | Dept Administratio | Chan SenglLa In charge of administration and Several training Short course in water
Yay Graduate answer t Director n and Finance finance, customer billing utility ~ or  enterprise
Monirath Chief procurement unit, prepares management
document for bidding and valuation Planning city water supply
projects
9 27 Master’s 5 Permanen | Customer Customer Heng Rattana Relate to customer service 13 days Get technology update for
Thap t Service Office Network to house connection Special Staff Training Course by | SRWSA
Sara JICA
5 days (2005)
Outline of Waterworks by JICA
5 days (2005)
Distribution Network Calculation and
Non Revenue Water Reduction by
JICA
3 days (2009)
10 28 University 5 Permanen | Office Chief | Administratio | Yay General Administration 7 days Short training course in
Ms. Hou Graduate t n and Human | Monirath - weekly, monthly and annual reports | Special Staff Training Course by | HR management
Sinoun Resource of Authority’s activities PPWSA and JICA Training on HR planning

- Protocol, safety and security of

SRWSA

- Payroll

Human Resource Management and

Development

- Assists departments in conducting
semestral and annual personal
performance assessments

- Recommends personnel promotion
and discipline at end of year

- Updates personnel documents

- Prepares annual TNS and develops
annual training plan

Affairs of Board of Directors

- Prepares meeting arrangements,

minutes, and monitors implementation

of BOD and GD decisions by

departments

5 days (2005)

Administration and Human
Resources by PPWSA and JICA

2 days (2006)

and staff development for
the short, medium and
long term
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Name A Educ Ye_al:]s s p Department / S : Job D —_ TR Io
Code 98 | Attainment SI\?NVI\tISA tatus ost Office upervisor ob Description raining omments
11 36 University 10 Permanen | Plan and | Technical and | No Answer Stock in, stock out 36 days Training on Planning
Sok Hout Graduate t Statistics / | Planning Accounting Basic Business Mgt by SILAKA
Other Stock Planning 19 days (2005)
Merchandise Conical Hat Acctg by JICA
5 days (20059
Conical Hat Payroll by JICA
5 days (2005)
Special Training course by PPWSA
7 days (2005)
12 28 University 5 No Billing Accounting Am Marady Input the meter reading data to the 7 days Wants to know other
Mr Soun Graduate answer billing system Special Training Course by PPWSA billing systems
Samnang Print out billing, manage billing data | 7 days (2005) Training on IT to repair
and accounting, computers on the
Check customer company
Wants updated billing
system
13 23 University 3 Permanen | Customer Customer Heng Rattana Relate to customer service None Training of network to
Van Graduate t Service Office Prepare report of customer office house connection:
Sosamne Take care of customer documents Skills training to operate
ang with customer
Training on document
management
Technology update on
water supply production
knowledge on  water
quality
14 26 University 5 Permanen Office Production Kong Sokvan Responsible for water treatment plant | 78 days Training  course  for
Mr. Kot Graduate t Chief and operation Special Training Course for SR | electrical, electronic and
Nimol (BBA) Distribution Production planning Waterworks by PPWSA and JICA mechanical equipment of
Manage 8 people of the production 5 days (2005) WTP
office Safety on Chlorination System by
Do reports PPWSA and JICA
1 day (2005)
Operation of Water Treatment Plant
by PPWSA and JICA
5 days (2005)
Operation and Management of WTP
by Kitakyoshu Waterworks
60 days (2008)
Operation of WTP by JICA
5 days (2008)
Water Quality Monitoring by JICA 2
days (2008)
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Name Educ G Department /
Code Age AR TmE . I\?N\/I\tlrS]A Status Post Office Supervisor Job Description Training Comments
15 31 Primary 10 Permanen | No Answer Customer Heng Rattana Repair of water leaks; digging pipes None Repair of water meter
Ly Sna t Office Repair water meter Long-term care of water
Collection of main water meter system
16 29 University 5 years Permanen | Technical Office of | AM Marady Study and plan for yearly connection 14 days Training on drawing
Chea Graduate t and Project | Planning and of pipeline investment Special Training for SRWSA by | Organization and Plan
Chandara Officer Technical Check and balance of technical PPWSA management  on SR
evaluation 5 days (2005) connection line and new
Revise and update plans Care for Pipeline System by PPWSA | methods for developing
4 days (2008) and improving working
Drawing of location Plan by MIME processes
5 days (2008)
17 24 High School 5 Permanen | Network Water Douen Rada Maintenance of air valve and wash 10 days Request that training
Ngut t Distribution valve Special Training course for SRWSA | continues
Phalleap Office Repair of water pipe leakages by PPWSA/JICA
5 days (2005)
How to Restore Pipe and Security
during Work by JICA
5 days (2009)
18 59 Primary 31 Contractu | Water Meter | Customer Heng Rattana Read the water meter and prepares 5 days Training on causes of
Mak Pol School al Reader Office water bill Special Training for SRWSA by | broken water meters
Reports changes of meter readings PPWSA
5 days (2005)
19 22 High School No Permanen | Administrati | Administratio | Hou Sinoun Lists down supply requests of other None Give more training to
Haun answer t on n and Finance departments admin personnel
Sokha Office List down for in and out
Prepare for proposal of lacking water
meters
Makes weekly reports
20 26 Primary 1 Contractu | No Answer Main Pipe (?) | Doeun Rada New connections pipes; repairs water None Give more training on
Pok Oech School al leaks, takes care of stop tab, air tab main pipes
and cleans these
21 26 Secondary 1 Contractu | No answer Main Pipe (?) | Doeun Rada Makes new connection, repair water None Give more training on
Van No School al leaks, takes care of stop tab, air tab main pipes
and cleans these
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The Preparatory Study on The Siem Reap Water Supply Expansion Project

Name
Code

Age

Educ
Attainment

Years
with
SRWSA

Status

Post

Department /
Office

Supervisor

Job Description

Training

Comments

22
Doeun
Rada

46

High School

14

Permanen
t

Main
Pipeline

Production

Kong Sokvan

Responsible for main pipeline and
expansion of main pipeline

21 days

Special Training on SRWSA by
PPWSA and JICA

5 days (2005)

Repair of Pipeline System by JICA

2 days (2006)

Caring  for  Equipment and
Connection System by JICA

4 days (2006)

Caring for water connection by JICA
5 days (2008)

How to Manage Main Pipes by JICA
5 days (2009)

Operate equipment that
could detect water leaks
How to use the computer
in design

23
Siek
Chanthan

27

High School

Permanen
t

Production
Staff

Production
and
Distribution

Kot Nimol

Maintains equipment and facilities
Maintains all wells

Check and control treatment plant
processes

Check all materials/supplies in WTP
such as lime

Check well level, control data
Makes daily documentary reports

14 days

Procedure of Maintaining Generator
by JICA

3 days (2008)

Procedure of Maintaining Electrical
Generator by JICA

7 days (2008)

Operational Maintenance of Filter by
JICA

2 days (2009)

How to Manage Document and
Check Well Levels by JICA

2 days (2010)

Training on generators
and similar electrical
equipment to control the
treatment plant process
well

24
Horm
Sophany

27

University
Level

Permanen
t

Production
Staff

Production
and
Distribution

Kot Nimol

Takes good care of all instruments and
panels in the waterworks

Puts lime

Maintains all wells in good operation

14 days

Special Training Course for SRWSA
by JICA

5 days (2005)

Maintenance of Panel by JICA

5 days (2008)

O&M of Filter by JICA

2 days (2009)

Check and  Maintenance  of
Document by JICA

2 days (2010)

Training on generator and
electrical machines, the
control of such equipment
to avoid problems
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Name A Educ Ye_al:]s p Department / : b Descripti Traini
Code ge AR TmE . I\?Nvl\tISA Status ost Office Supervisor Job Description raining Comments

25 26 University 3 Permanen | Production Production Kot Nimal Putting lime; clean building in facility | 20 days More training on electrical
Touch Graduate t Staff and and production plant Installation of New Panel by JICA to make SRWSA work
Ratha Distribution Take care of electrical machine and 10 days (2009) better

wells Basic Electrical Construction
Check buildings for problem in Management by JICA

appearance 5 days (2009)

Making daily record Installation of New Transformer by
Making total report during morning JICA

meetings 5 days (2009)

26 25 High School 2 Permanen | Production Production Kot Nimol Takes care of each equipment in 4 days More training in electrical
Sem t Staff and production facility Operation and Maintenance of Filter | and electrical materials
Yong Distribution Check and control wells’ levels by JICA that | don’t know about

Check and control work process 2 days (2009)
Take care and repair equipment or How to Manage Document and
material Check Well Levels by JICA
2 days (2010)
27 29 High School 5 Permanen | Production Production Kot Niimol Takes care of each equipment 14 days Training on generators,
An t Staff and Takes care and controls 8 wells Special Training Course for SRWSA | electrical machines
Vichena Distribution Checks and controls all generation by JICA specific to the water
processes 7 days (2005) treatment plant process
Check well level Procedure  of  Maintenance  of
Control data, document, equipment Generator by JICA
and lime 3 days .(2008) ) )
Check monitoring and makes daily Operation and Maintenance of Filter
report by JICA
2 days (2009)
Document by JICA
2 days (2010)
Supporting Report SR 5.6-6
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Years

l\cl;acl)rgee Age Attgi?:;rfen t . I\?Nvl\tlrs]A Status Post Depg;;irzgnt/ Supervisor Job Description Training Comments
28 27 No Answer 5 Permanen | Production Production Kot Nimol Water quality analysis and production | 32 days More training on use or
Chhut t Staff and Check and control water quality, clean | Special Training Course for SRWSA | calibration machine.
Monoro Distribution water in treatment plant and at by JICA Training on how to check
m people’s homes and pipeline 5 days (2005) for virus, moss, arsenic to
Daily, weekly, monthly quarterly and | Water Quality Management by JICA | control  sustainability of
yearly water control, laboratory and 10 days (2006) water quality so there is
production Water Quality Monitoring by JICA no need to send water for
Do calibration on some water check 2 days (2008) analysis in Phnom Penh
equipment and clean them The Basic Theory of Chlorination by
Other jobs that SRWSA requests for JICA
production 4 days (2008) .
Water Treatment Plant Operation by
JICA
6 days (2008)
Foundation of Electricity — In-House
Training
2 days (2009)
Operation and Maintenance of Filter
by JICA
2 days (2009)
How to Manage Document and
Check Well Levels by JICA
2 days (2010)
29 50 Secondary 21 Permanen | Cashier Administratio | No Answer Records expense and income 24 days None
Vath School t n and Deposits in the bank Special Training for SRWSA by
Sovin Accounting Gets payment from household PPWSA and JICA
consumers 5 days (2005)
Foundation of Business Management
by SILAKA
19 days (2005)
30 29 University 5 Permanen | Office Chief | Customer Kong Sokvan Advertise about SRWSA'’s service 10 days Need more training and
Heng Graduate t Office Check and measure location of Special Training for SRWSA by | experience in managing
Rattana household to propose to department PPWSA and JICA pipeline system
Manage, control and repair household | 5 days (2005)
pipeline Method of Accounting by PPWSA
Links water supply and JICA
5 days
31 31 Secondary 2 Contractu | Staff Customer Heng Rattana Digging for new pipeline None Need more technical skills
Khuoen School al Office Change water meter
Chantorn Repairs leaks
32 36 High School 1 Contractu | Staff Customer Heng Rattana Digging for new pipeline None None
Cheav al Office Repair leaks
Savy Checks water meter
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Name A Educ Ye_al:]s s p Department / S : Job Descripti TR Io
Code 98 | Attainment SI\?NVI\tISA tatus ost Office upervisor ob Description raining omments
33 31 High School 5 Permanen | Staff Production Doeun Rada e Construction management, network 65 days Need more training and
Kong t and Water calculation, water leakage detection, Special Training for SRWSA by | experience to improve
Sovoan Supply pipeline design PPWSA and JICA water works
5 days (2005)
Management and Maintenance of
Network Distribution by JICA
Kyushu
60 days (2008)
34 46 MBA 3 Permanen | DGD GD Som | e Manages technical (water supply) 90 days None
Cheav t Kunthea operations of SRWSA Water Supply Engineering Il
Channy
35 Graduate 5 years Permanen | Meter Customer Heng Rattana | e Reads meters monthly 5 days Change all old water
Loam 25 t Reader Office o Prepares invoice Special Training course for SRWSA | meters of all  the
Khloke Invoice Prep ° Report Change in customer meter by JICA customers in SRWSA
o Tell customer to pay bill 5 days (2005)
36 26 University 5 Permanen | Production Production Kot Nimol e Takes care of equipment in facility 8 days (2009) More training on
Van Level t Staff e Check 8 wells Filter care by JICA computer system
Somanit o Check lime and process of facility Motor and Pump by JICA Training about motors and
Organizing Documents by JICA their limitation
37 No Secondary 2 Contractu | None Customer Heng Rattana | e Dig for pipeline, change water meter, None None
Doun Answ al Service repair leaks
Deoum er
38 .
Kong NON
Sokvan E
39 .
Chan NON
SengLa E
40 NON .
Som E
Kunthea
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The Preparatory Study on The Siem Reap Water Supply Expansion Project

SR 5.7
TERMS OF REFERENCE
FOR INTERNATIONAL AND LOCAL CONSULTANTS

TEAM LEADER FOR CAPACITY DEVELOPMENT PROJECT
Qualifications: Degree in Civil of Environmental Engineering

Experience: 10 years experience in water supply in Asian water utilities as a manager of a water

utility with high degree of involvement in training
Input: 2.0 Person months

Objectives: (i) To develop general capacity building approaches for selected SRWSA officers/staff on
water utility business management and water supply operations who will be trained by a
multi-discipline team of Consultants; and (ii) To supervise the preparation of written systems and

procedures and/or operations manuals, as well as various training materials by the Consultants.
Scope: The team leader will address the following:

(1) Establishing and/or improving, and then codifying systems and procedures in five utility
functional areas — (i) financial management, (ii) human resources management, (iii)

commercial practices, and (iv) production and distribution (v) planning and development.

(2) Establishing the knowledge management bank of SRWSA starting with the codification of

the systems and procedures and the completed training materials
Implementation: On staggered basis
Deliverables:

(1) Inception Report
(2) Interim Report
(3) Final Report

Supporting Report SR 5.7-1
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STRATEGIC BUSINESS MANAGEMENT CONSULTANT
Qualifications: Degree in Business

Experience: 10 years experience in water supply industry, managing an Asian water utility, with high

degree of involvement in training
Input: 1.0 Person month

Objective: To prepare training plan for SRWSA counterpart on how to develop SRWSA medium term

strategic business plan, together with the development of appropriate training materials.
Scope: The Consultant will address the following:

(1) Establishing and codifying the systems and procedures in preparing the SRWSA business

plan.

(2) Training with topics to include: Vision, Mission, Objectives and Strategies for SRWSA’s
functional areas, Strategic water utility management, Key performance indicators and

measurements, Management and leadership
Implementation: 1.0 person-month
Deliverables:

(1) The Strategic Business Plan for SRWSA
(2) Training Materials on Strategic Water Utility Management
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INSTITUTION AND HUMAN RESOURCES SPECIALIST
Qualifications: Degree in Business Management or Human Resources

Experience: 10 years experience in water supply in Asian water utilities, as HR practitioner or with

high degree of involvement in water utilities’ training
Input: 3.5 Person months

Objectives: (i) To develop job standards and job descriptions for all positions; and (ii) To develop an

improved employee performance appraisal system that links with the job standards
Scope: The Consultant will address the following:

(1) Defining job standards and job descriptions, as well as setting the duties and responsibilities
for all positions;

(2) Improvement of performance appraisal system aligned with the job standards and job
description of each employee;

(3) Training with the following topics: Human Resource Management, Recruitment, selection
and placement, Performance appraisal, Employee training and development, Human Behavior

in Organizations, Change management
Implementation: 3.5 person months
Deliverables:
SRWSA Human Resources Framework
Job Descriptions
Performance Appraisal

Training Materials
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FINANCIAL MANAGEMENT SPECIALIST
Qualifications: Degree in Economics, or Finance and Accounting

Experience: 10 years experience in water supply in Asian water utilities, as finance manager /
practitioner or as financial management specialist with high degree of involvement in water utilities’

training
Input: 3.0 Person months

Objective: To develop SRWSA financial management systems and procedures and codify into a

finance manual
Scope: The Consultant will address the following:

(1) Defining and codifying SRWSA’s financial management system based on Cambodian
accounting standards but designed for water utility operations;

(2) Training on the following topics: water utility operations’ accounting, bookkeeping,
budgeting, cash management, accounts receivables; Project accounting and project FIRRS;
Tariffs, tariff policies, tariff structures; Connection and disconnection fees; Auditing of
accounts, Publishing an annual report.

Implementation: 3.0 person months
Deliverables:
Financial Management Manual

Training Materials
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COMMERCIAL PRACTICES SPECIALIST
Qualifications: Degree in Economics, or Finance and Accounting, Business Management

Experience: 10 years experience in water supply in Asian water utilities, as commercial manager /
practitioner or as commercial practices specialist with high degree of involvement in water utilities’

training
Input: 3.0 Person months

Objective: To develop SRWSA commercial practices systems and procedures and codify into a

commercial practices manual
Scope: The Consultant will address the following:

(1) Defining and codifying SRWSA’s commercial practices system

(2) Training on the following topics: Customer services and customer accounts; Handling of new
connections, reconnections, disconnections and customer complaints; Metering and meter
reading; Billing and collection; Analysis of sales; Public consultations; Water education such
as conservation and hygiene; Consumer surveys; Service coverage to the poor and

disadvantaged; Monitoring large business consumers
Implementation: 3.0 person months
Deliverables:
Commercial Practices Manual

Training Materials
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WATER SUPPLY SPECIALIST (WATER UTILITY PLANNING)
Qualifications: Degree in Civil Engineering

Experience: 10 years experience in water supply planning in Asian water utilities with high degree of

involvement in water utilities’ training

Input: 2.0 Person months

Objective: To develop water supply planning and development frameworks for SRWSA
Scope: The Consultant will address the following:

Training on the following topics: Project schemes and basic water supply system master planning
and feasibility studies, Structure of water sources, Water resource assessment; Service coverage
and service levels from utility; Intermittent water supply; Water quality and water treatment;
Water supply and the urban poor; Willingness-to-pay and willingness-to-connect; Consumer
surveys, Demand estimation; Procurement and specifications; Construction supervision; Project

management; Contract administration; Government policy, and Funding sources
Implementation: 2.0 person months
Deliverables:

Training Materials
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WATER SUPPLY SPECIALIST (PRODUCTION AND TREATMENT)

Qualifications: Degree in Civil Engineering

Experience: 10 years experience in water supply production, operations and maintenance in Asian

water utilities with high degree of involvement in water utilities’ training

Input: 2.0 Person months

Objective: To develop operations and maintenance manuals for SRWSA

Scope:

)

(2)

The Consultant will address the following:

Codifying operation and maintenance of water supply facilities through an Operations
Manual;

Training on the following topics: Structure of water source, materials, intake water volume,
and allocation of water intake facility; Water theory of treatment process and hydraulic
capacity; Structure, material and allocation of chemical facility; Raw water quality and annual
fluctuation of water level of Tonle Sap Lake; Operation methodology of raw water intake
dependent on the required water demand; Operation the intake pumps dependent on the
required water demand; Operation methodology for the water treatment process dependent on
the required water demand and raw water quality; Methodology for investigation the process
water qualities (iron, manganese, turbidity, color, pH and residual chlorine); Methodology of
the sludge treatment; Required maintenance for water treatment plant; Preventive
maintenance; Workshop and stores; Vehicles and transport; O&M cost estimation; Water

sources’ production and records keeping.

Implementation: 2.0 person months

Deliverables:

Operation and Maintenance Manual

Training Materials
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WATER SUPPLY SPECIALIST (DISTRIBUTION AND NETWORK INSTALLATION)
Qualifications: Degree in Civil Engineering

Experience: 10 years experience in water supply distribution and network installation and

maintenance in Asian water utilities with high degree of involvement in water utilities’ training
Input: 2.0 Person months

Objective: To develop distribution and network installation manual for SRWSA

Scope: The Consultant will address the following:

(1) Codifying water supply distribution through an Distribution and Network Installation Manual;
(2) Training on the following topics: Project scheme and basic of water supply system; Theory of
water distribution; SRWSA'’s distribution network system, diameter of pipe, pipe material and
hydraulic capacity; NRW control, measurement and reduction program and methodology of
investigation for leakage volume; Methodology of distribution the required water amount into
each distributing block; Installation method of consumer flow meter; Operating the tools for

installation of consumer flow meter; Mapping, records and reports.
Implementation: 2.0 person months
Deliverables:
Operation and Maintenance Manual

Training Materials
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TRAINING SPECIALIST AND TRANSLATOR

Qualifications: Degree in Business, or Human Resources Management, or English
Experience: Three years relevant work experience

Input: 6.0 Person months

Objective: To translate all training materials and documents (systems and procedures / manuals) from
English to Khmer

Scope: The local consultants will address the following:

(1) Translate codified systems and procedures, manuals and training materials;

(2) Assist in conduct of training.
Implementation: 2 persons at 3.0 person months each
Deliverables:

Translated Business Plan, Commercial Practices Manual, Financial Management Manual,
Job Descriptions and Performance Appraisal, Production, Distribution and Planning
Manuals

Translated Training Materials

Supporting Report SR 5.7-9



Supporting Report

Chapter 6
Implementation Plan



SR 6.1 Project Implementation Schedule

Year 2011 2012 2013 2014 2015 2016
Month|12]3]4]5]6]7][8]0/10/11]12|1]2]3]a]5][6]7]8]0]10[11/121][2]3]a]5]6][7]8]0]1011[12]1]2]3]a][5]6]7]8 0]10[11]12|1]2]3]a]5]6]7 8]9l10[1a]12]1]2]3]a]5]6]7]8] 0101112
L/A

Description

A. |Financial Arrangement & Selection of Consultan

1) JICA Appraisal Mission = L/A

Preparation of Project with
2)|selection ot D/D Consultant

B. | Detailed Design & Constraction Supervision

1)| Detailed Design

2) PQ Document Preparation

3) Tender Document Preparation

4)|Construction Supervision

C. |Pre-qualification

1) | Pre-qualification of Contractor

2) PQ Evaluation and Approval Procedure

3) Tender Preparation

Tendering

E. |Construction

P1|Water Intake & WTP Facilities

1)|Preparation

2) Intake Chamber

3) Raw Water Conveyance/Transmission Pipeline

4) Intake Pump Station

5) Water Treatment Plant

P2|Transmission and Distribution Pipeline in Area 1 (Q4)

1) Preparation

2)|Civil & Piping Work

P3| Transmission and Distribution Pipeline in Area 2 (Q3)

1)|Preparation

2)|Civil & Piping Work

P4|Transmission and Distribution Pipeline in Area 3 (Q2)

1) Preparation

2) Civil & Piping Work

P5| Transmission and Distribution Pipeline in Area 4 (Q1)

1) Preparation

2) Civil & Piping Work

F. | Test Operation & Training

1)| Test Operation

2) | Training

G. |Institutional Development

1) Preparation

2) | Training
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SR 6.2 Detailed Disbursement Schedule

Disbursement Schedule of Priority Project

Item . 2010 2011 2012 2013 2014 2015 2016
Descriptions Subtotal
No. ES LC FC LC ES LC FC LC ES LC FC LC IFC LC
1 |Civil Works 0 0 0 0 0 0| 6989 | 3781 | 3051 [ 8029 | 4578 | 8636 | 2314 | 5293 42,672
2 |M&E Works 0 0 0 0 0 0| 298 41| 3520 | 520| 2598 | 413| 1732 | 276 9,397
3 |Engineering Service 0 0| 436 109| 873| 218| 873| 218| 873| 218| 873| 218 272 69 5,250
4 |Institutional Development 0 0 0 0| 172 11| 172 11| 172 11| 172 11| 172 16 920
5 [Land Acquisition 0 0 0| 300 0 0 0 0 0 0 0 0 0 0 300
6 [Social Compensation 0 0 0 91 0 0 0 0 0 0 0 0 0 0 91]
7 |Project Administration 0 0 0 1 0 1 0| 203 0| 275 0| 296 0| 175 951
8 |Physical Contingency 0 0 22 35 52 11| 781| 394| 709| 866| 770 916| 427| 561 5,545
9 |Price Contingency 0 0 8 42 40 39| 501| 1139| 616| 3428 | 839 4716| 556 | 3593 15,516
Total 0 0| 466| 579 1,137] 281| 9,614 5,785| 8,940|13,348| 9,830|15,207| 5,473| 9,982 80,642
Disbursement Schedule of Direct Construction Cost
Item Descriptions 2010 2011 2012 2013 2014 2015 2016 Subtotal
No. ES LC FC LC ES LC FC LC ES LC FC LC IFC LC
1 |Intake Chamber 0 0 0 0 0 0 0 0 7 61 10 85 0 0 162
2 |water conveyance pipelines 0 0 0 0 0 0 165| 1,472 496| 4,416 496| 4,416/ 290| 2,576 14,328
3 |Intake Pumping Station 0 0 0 0 0 0 79| 116| 476 697 0 0 0 0 1,368
4 |water Treatment Plant 0 0 0 0 0 0 0 0| 716f 1,769| 1,075| 2,653| 716| 1,769 8,697
5 |Elevated Water Tank 0 0 0 0 0 0 0 0 0 0| 228 608 0 0 836
6 [Transmission/Distribution Pipelines Area 0 0 0 0 0 0| 6,744 2,193 0 0 0 0 0 0 8,937
7 |Transmission/Distribution Pipelines Area 0 0 0 0 0 0 0 0| 1,355| 1,087 0 0 0 0 2,442
8 [Transmission/Distribution Pipelines Area 0 0 0 0 0 0 0 0 0 0| 2,770 874 0 0 3,644}
9 [Transmission/Distribution Pipelines Area 0 0 0 0 0 0 0 0 0 0 0 0| 1,308| 949 2,257
10 [M&E works for intake 0 0 0 0 0 0| 298 41| 1,788 244 0 0 0 0 2,371
11 [M&E for WTP 0 0 0 0 0 0 0 0| 1,732 276| 2,598| 413| 1,732 276 7,027
Total 0 0 0 0 0 0| 7,287 3,821| 6,570| 8,549 7,177| 9,050| 4,046 5,569] 52,069
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Direct Construction Cost w/ Preliminaries/General

Priority Project Cost in US$ (for F/S)

Items
FC LC Total
<Water Supply Projects>
110 Siem Reap WTP (= 111+112+113+114) 12,381,642 21,181,605 33,564,000
111 Intake Chamber (for Siem Reap WTP) 15,359 145,008 161,000
Civil/Building Works 15,359 145,008 161,000
112 Water Conveyance Pipe( ¢ 1,200 & ¢ 800) 1,354,220 12,817,967 14,173,000
From Intake Chamber to Pumping Station 0 11,625,228 11,626,000
From Pumping Station to WTP 1,354,220 1,192,739 2,547,000
113 Intake Pumping Station 2,604,633 1,094,000 3,699,000
Civil/Building Works 519,000 809,000 1,328,000
Mechanical Works 874,449 116,780 992,000
Electrical Works 1,211,184 168,220 1,380,000
Intake Total (= 111+112+113) 3,974,212 14,056,975 18,032,000
114  Siem Reap WTP 8,407,431 7,124,630 15,533,000
Civil/Building Works 2,345,310 6,159,900 8,506,000
Mechanical Works 3,225,681 430,780 3,657,000
Electrical Works 2,836,440 533,950 3,371,000
120 Water Tank 213,000 605,000 818,000
121  Siem Reap Elevated Water Tank 213,000 605,000 818,000
Civil/Building Works 213,000 605,000 818,000
WTP Total (=114+120) 8,620,431 7,729,630 16,351,000
130 Transmission/Distribution Pipe 11,390,765 5,077,429 16,468,000}
131  Distribution Pipe 11,390,765 5,077,429 16,468,000
Distribution Pipe Part | 6,308,122 2,181,924 8,491,000
Distribution Pipe Part I1 1,267,861 1,081,417 2,350,000
Distribution Pipe Part I1I 2,591,096 870,078 3,462,000
Distribution Pipe Part IV 1,223,686 944,010 2,168,000
000 Preliminariesand General 1,094,544 125,007 1,220,000
Preliminaries and General 1,094,544 125,007 1,220,000
Total (=110+120+130+000) 25,079,951 26,989,041 52,068,992

SR 7.1-1



Direct Construction Cost for Financial Analysis

Priority Project Cost in US$ (for F/S)

tems
FC LC Total
<Water Supply Projects>
110 Siem Reap WTP (= 111+112+113+114) 12,674,247 21,278,880 33,953,000}
111 Intake Chamber (for Siem Reap WTP) 16,420 145,716 163,000
Civil/Building Works 16,420 145,716 163,000
112 Water Conveyance Pipe( ¢ 1,200 & ¢ 800) 1,447,810 12,880,523 14,329,000
From Intake Chamber to Pumping Station 0 11,681,963 11,682,000
From Pumping Station to WTP 1,447,810 1,198,560 2,647,000
113  Intake Pumping Station 2,640,501 1,097,948 3,739,000
Civil/Building Works 554,868 812,948 1,368,000
Mechanical Works 874,449 116,780 992,000
Electrical Works 1,211,184 168,220 1,380,000
Intake Total (= 111+112+113) 4,104,732 14,124,187 18,229,000
114  Siem Reap WTP 8,569,516 7,154,693 15,725,000
Civil/Building Works 2,507,395 6,189,963 8,698,000
Mechanical Works 3,225,681 430,780 3,657,000
Electrical Works 2,836,440 533,950 3,371,000
120 Water Tank 227,720 607,953 836,000
121 Siem Reap Elevated Water Tank 227,720 607,953 836,000
Civil/Building Works 227,720 607,953 836,000
WTP Total (=114+120) 8,797,236 7,762,645 16,560,000
130 Transmission/Distribution Pipe (KTC Exclusiv 12,177,983 5,102,209 17,280,000
131  Distribution Pipe (KTC Exclusive) 12,177,983 5,102,209 17,281,000
Distribution Pipe Part | 6,744,078 2,192,573 8,937,000
Distribution Pipe Part I1 1,355,483 1,086,695 2,443,000
Distribution Pipe Part I1I 2,770,167 874,324 3,645,000
Distribution Pipe Part IV 1,308,255 948,617 2,257,000
Total (=110+120+130) 25,079,951 26,989,041 52,068,992
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Breakdown of Project Cost in US$ w/ Preliminaries/General

Priority Project

Descriptions FC Portion | LC Portion | Sub Total

100
CIVIL WORKS (A) 16,932,198 25,739,311 42,672,000}
110 Siem Reap WTP 4,233,889 19,931,875 24,166,000f
111 Intake Chamber (for Siem Reap WTP) 15,359 145,008 161,000
112 Water Conveyance Pipe 1,354,220] 12,817,967 14,173,000
From Intake Chamber to Pumping Station 0| 11,625,228 11,626,000
From Pumping Station to WTP 1,354,220 1,192,739 2,547,000
113 Intake Pumping Station 519,000 809,000 1,328,000
114 Siem Reap WTP 2,345,310 6,159,900 8,506,000
120 Water Tank 213,000 605,000 818,0001
121 Siem Reap Elevated Water Tank 213,000 605,000 818,000
130 Transmission/Distribution Pipe 11,390,765 5,077,429 16,468,0004
131 Distribution Complex 0 0 0
132 Transmission Pipe 0 0 0
133 Distribution Pipe 11,390,765 5,077,429 16,468,000
000 Preliminariesand General 1,094,544 125,007  1,220,000§
MECHANICAL ELECTRICAL WORKS (B) 8,147,753 1,249,730]  9,397,0001
110 Siem Reap WTP 8,147,753 1,249,730 9,397,000
113 Intake Pumping Station 2,085,633 285,000 2,371,000
Mechanical Works 874,449 116,780 992,000
Electrical Works 1,211,184 168,220 1,380,000
114 Siem Reap WTP 6,062,121 964,730 7,027,000
Mechanical Works 3,225,681 430,780 3,657,000
Electrical Works 2,836,440 533,950 3,371,000
Total (FA+B) 25,079,951 26,989,041 52,068,992
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Direct Construction Cost in US$ for Financial Analysis

Phase Priority Pr'oject
FC Portion [ LC Portion [ Sub Total
100

CIVIL WORKS (Prelim Included with Proportional Ratio, A  16,932,198| 25,739,311 42,673,000'
110 Siem Reap WTP 4,526,494 20,029,150 24,556,000'
111 Intake Chamber (for Siem Reap WTP) 16,420 145,716 163,000
112 Water Conveyance Pipe 1,447,810 12,880,523 14,329,000
From Intake Chamber to Pumping Station 0] 11,681,963| 11,682,000
From Pumping Station to WTP 1,447,810 1,198,560 2,647,000
113 Intake Pumping Station 554,868 812,948 1,368,000
114 Siem Reap WTP 2,507,395 6,189,963 8,698,000
120 Water Tank 227,720 607,953 836,0004
121 Siem Reap Elevated Water Tank 227,720 607,953 836,000
130 Transmission/Distribution Pipe 12,177,983 5,102,209 17,281,000}
131 Distribution Complex 0 0 0
132 Transmission Pipe 0 0 0
133 Distribution Pipe 12,177,983 5,102,209 17,281,000
MECHANICAL ELECTRICAL WORKS (B) 8,147,753 1,249,730]  9,397,0001
110 Siem Reap WTP 8,147,753 1,249,730 9,397,000
113 Intake Pumping Station 2,085,633 285,000 2,371,000
Mechanical Works 874,449 116,780 992,000
Electrical Works 1,211,184 168,220 1,380,000
114 Siem Reap WTP 6,062,121 964,730 7,027,000
Mechanical Works 3,225,681 430,780 3,657,000
Electrical Works 2,836,440 533,950 3,371,000
Total (= A+ B) 25,079,951 26,989,041 52,068,992

Direct Construction Cost 52,068,992

SR 7.1-4



Sa131|19e4 d¥eU|

SR 7.1-5



dnpunox $SN 0001 000'T9T (071+04) 100 [e10L
800'GT 6SE'ST 150D [eloL
#6°S9€°091 uonelg 21en
Surdwing ur papnjouy
00°008°8 00°008°8 000088 000 000 000088 |1 ST wWYExWT [ [eIUY UOOJUE]
Suyooy Supnpaul| 00°000°C1 000001 00°001 000 000 00001 0zl Ju JOOY -+ 100[{ IS YoM Sulpiing
0%60C Jo amonng ar0qv | $9°€61°6 06'€€6°9 000 vL'65ST - - I ST SYIOM 10O
nodsuer ] Surpnpur| 00 ZIETI 00°CIETI 00°L 000 000 00°L 919°1 Ju WEPIRHJOD JO [EAOWY
cu/BN0TI = 91210u0))/18q Y| 08°0FS Y 80¥St 00'88 TL980Y 00°T6L 00088 S ) A]qQuidssy pue uonedLIqe.] 1By
00TSO°S 00°TSO°S 00Tl 000 000 00°CI 122 Ju YI0MULIO |
wepl H X W9 M XWs 9 )0 8L E 00 18L°E 00°'88 000 000 00°'88 (%74 mE JOMO], 9¥1eU] 10] 9J910U0)) PADIOJUINY
Inoeng udwyey DY
0v'80T°T 07'80T°T 08°CC 000 000 08°CC €S u 01123101 UOIqeD)
cu/BN0T1 = 91210u0))/1eq-y| 00°089°6 00896 00'88 00TILS 00°T6L 00088 11 ) A]qQuidssy pue uonedLIqe.] 1eqay
00 TLLT 00 TLLT 0011 000 000 0011 191 Ju JI0MULIO ] 10§ SHI0A Suroddng
00CITT 00TITT 00Tl 000 000 00°CI 9Ll Ju YI0MULIO |
wog ¢ ‘H X We'9 : M xwsL LAl ()0°800°] 00°800°8] 00°88 00°0 000 00°88 16 Jw 100 9¥yeu] 10J 2J2IOU0L) PIJIOJUINY
Joquiey) Oy
%608 JoasyIoM WeT 280qV | 0L PES LT 0L'¥ESLT - 000 - 1 ST Suneemd(
00°0¢€€ 00°0¢€ 05°C8 000 000 05°C8 14 M 9J2Iou07) SSBIN
00°Cre 00°Cre 0061 000 000 0061 81 M loquueyn) a3eju] 10J [oARID
00°00%°T 00°00%°T 00°SC 000 000 00°S¢C 9¢ sod 00¥*x00% jusuneal], pesH 91id
00°000°L 00°000°L 00°0¢ 000 000 00°0C 0S¢ w wQT =T ‘00¥x00% SHOM SUIALI(T A[1d
00826t 00'876°F 00°88 000 000 00°88 9¢ M wQT =T ‘00¥x00% [BLIDIEIAN 91
0S°€v9 0S°€v9 0S¥y 000 000 0s'vy 134! M yodsueig, f1og snydms
[10S PaJeALIXd JO 35| 06°€91°11 06°€91°T1 0r’s 000 000 or’s 681°C u ur[yjoeg
00°0€8°S 00'0€8°S 08T 000 000 08T Teee M uoneaedxy
00'ZEP'ET 00'CEV'ET 0S¥l 000 000 0SvI 919°1 M WwepIojjon
Junoury 011 J U junoury’ 011 J U 0 g
AOURIJS uonJod jelo. SO 0 1101 UOT)BIIJTID St
2l Gl ERL ($SN) uoniod )1 ($SN) wonod D4 SR ! il HEORIoRCS .

p/€W 000°09=0 101

(4o Bulpjing/[InlD) equeyd axelu| desajuol  TTT
Apnis AlljIgsesd Joj 150D U0I119NIISU0D JO uMmopdes g

SR 7.1-6



dnpuno1 $S0 0001 000'929'TT (071+04) s0D 101
w/$SN €26 821'098'8 0 sadid JoaAsN[OX3
wSSN 11T 1 822'529'TT 0 101
00°00S‘t 0¢ 00°0 00 0'¢ 00S°1 M w0 1=T1 ‘Wog 0=1 [0ABID) JO [EAOWIDY
00°S0L‘E ¢c 00°0 00 94 T8r'l M w000°1=1 NI [erodw, JO [eAOWIY
%0T 30 1oMm Buidid  yued 240qV| 88°0py STT ] - 00°0 - - I ST Sunjemoq
100D - [10§ SunIIpRed - [0S :%?me OsTroTips o 000 00 o ot - HOGSUBAL [0S sniding
[10S PajeABOXd JO s 0T 1TS €T 'S 00°0 00 s 19y M (LS Burdwing paemoy xeiu] woyy) woo0'1=1 sulpyoeg
[10S PareABIXD JO 3s(| 08°0L8 VL6T | 1°S 00°0 00 I'S 80£°€8S w (oesur premoy 1§ Suiduing woiy) wp9's=1 Surpoeg
yoed Wz 00°02L 0€ 9'1 000 00 91 00Z°61 w wz=T ‘wuwoez 16 Y oA Jutof odig
w ted 5503 WU T X W09'6:52WT T| 00°008 YILT | 0¥l 00°0 00 0¥l | 00T61 w wz=T ‘wuwoez 16 ‘Y [eLireN odid
TXW009'6:5°2W1Z| 00°0%0° T 1€ 91 00°0 00 791 | 00T°61 w wg=T ‘Wwwoez 19 ‘Y Y10\ uone[[eisuy adig
05°097°586 Syl 00°0 00 Syl | 6¥6°L9 U (ru presor 1§ Suiduing woiy) wigp9*6=1 osed pueg
07 6L0°1€ 'S 00°0 00 I's 609 Ju (LS Buidwing presoy ayesu] woyy) wooo‘1=T| uone[esur 2did 1o} Judunjuequig
05°L7€°88 ST 000 00 ST 1€g°s¢ w (LS Burdwing premoy yeju woxy) wpoo'1=T UOIIBAROXH
S8T°80L| 00°S8ET8YT | ST 00°0 00 4 ¥S6°TL9 R (e piesor 1§ Butdwing wioy) wigo9's="1 uoneAedxy
00°005°8T 061 00°0 00 061 | 00S°T U WO 1="1 ‘Wog 0= PEOY SS900Y 10} [oARID
0S'SET 18I Syl 00°0 00 Syl | 661°TI R w000 1="1 proy UonONNSU0) 10} dsey puLs
00°00TSt7L Syl 00°0 00 Sl | 009°1S R w 009°8="1 proy UOKONNSUO] 10j dseg pues

p/gw 000°09=0 104

(1400 Buipjing/ia1D) uoirels Buidwing 01 Jequrey) axeiu | wo ljadid aouefonuo) LM  T-2IT
Apmis AM|igisea 1o} 1500 UOIION JISUOD JO UMOPXEa Ig

SR 7.1-7



dnpunox g5 0001 696'9YS'C (071+04) 100 [e10L
w/§sN 16¢€ 6EL'26T'T 0 sodid JoaAsnPxg
w/$SN 6¥L 6ELCET'T 02Z'VSE'T 0L
00'00L°9€6 Shl 000 00 Syl 009°t9 M wooo*e="1 POy $5900Y 10] oskq pues
00°00€°ST Sy 000 00 Sy 00%°€ M uodsuel] [rog snjding
[10S PojeArOXo JO s 0T 1S0°9L I's 000 00 I's [40N4! M WO €=1 iRy
Yoed WG| 8TLTI'TI 081 000 00 0’81 819 w wwQgd oM Jutof ddig
1 X W 0p°e 52U 1] 00°0 00 000TTPSET | £86¢€ €86¢ 00t°€ w ww8dh d1da adig
1 X W 00y'€ ST 1 00°08L°LOT L1g 000 00 L1g 00t°€ w ww8dh d10a oA uonefreisuy odig
00°08LSy $T 000 00 ST TIesl M wooy e="T UONEABOXH
junowry’ LI U junowry’ OLIJ U
QOUAIJY 180D 1un) £0 nun uornedry19adg SwoN|
($SN) uoniod 1 (§SN) uoniod DA

p/gw 000°0€=0 104

(14opn Buip|ing/|Ia1D) 4 LA 01 uoirels Buidwind wo i) adid aouefoauod M 2-2TT

Apnis Au1jigiseaS 10} 150D UOIPNIISUOD JO UMOPXES ig

SR 7.1-8



SR 7.1-9

dnpunox SN 0001 000'82€'T (dnpunoJ) 150D 1oL
000'608 000'6TS 1500 [e10.L
000°69 000°69 000°0€ 000°0€ I od Surp[ing [eood[g| Z-¢11
000°0t7L 000°0tL 000°68% 000°68t I od uonelg Surdwng e -¢11
junowry oLId U junowry JLIJ U
QIUAIYY yi\To) N uoneoy109dg SwIa) apo)
($sn) uontod H1 ($sn) uoniod DA . T

(140 Buip(ing/|1a1D) uolrels buidwind axeiu| €1T
Apnis Aijigisead Joj 1s0D UOINJSUOD JO UMOP>es g

p/€W 000°09=0 104




dnpunox $SN 0001 000'T/E'C (dnpunoJ) 100 [e10 L
000's82 ££9'380'C 150D [el0L
027891 YSI‘TIT 1 YIOM [8ILI[H| €11
08L9T1 6bvvLS MIOM [BIIUBYRN| €-€11

junoury 011 U junoury OLIJ U
QOUAIRJY yiTo) N uoneoy109dg SwIa) apo)
($Sn) uontod D1 ($Sn) vontod DA
P/€W 000°0€=0 104 (>140M [e211109]3 pue [ediueyds |\)) uoliels Buidwnd axeiu| €TT

Apn1s A1jigisea 10} 150D UOIION 1ISUOD JO UMOPXEa g

SR 7.1-10




dnpunox §51 0001 000'822'T (07+04) 100 [e101
85°€0G'6EL Z116€'88Y 1500 [e101
00°001°ST 00°001°ST 00001 00°0 00°0 00°00T sz | SoM Sutpying
CW/BNOLT  =2Wmu0Deq-[ 089116 89'€116Y 00'88 TrEeoTyy 00°T6L 00°088 8ss | 3 AJquuassy pue uonesLqe ] 1eqay
00°S0T6€ 00°S0T6€ 0011 00°0 00°0 0011 gsse | oMo ] 10§ sy1op Sunioddng
00°0860% 00°0860 00Tl 00°0 00°0 00°Cl Siye | w SHOMULIO ]
00"%0688C 00"%0688C 00'88 00°0 00°0 00'88 €8ze | W 2121007 PAVIOJUIY
0$'TELI 0$'TELI 0$°Z8 00°0 00°0 0$'C8 Iz | o 2110U0)
006511 006511 00°61 00°0 00°0 00°61 19 | 19A®ID
00'1€12T 00°T€12T 0S¥ 00°0 00°0 0S¥ stey | w odsuel], 10g snjding
0¥'6106L 0¥'6106L 0r's 00°0 00°0 0r's vers1 | urpioed
00'0£01§ 00°0€01§ 0S'C 00°0 00°0 0$'C cvoz | UONEABIXY
00'70L91 00°0 000 0070L91 00062 00°062 8 ] woddng
00'9L6v1 00'9L6¥1 00092 00°0 00°0 00092 8¢S } sspop Sunsoddng
0049967 00°0 00°0 0049962 00902 00902 prl | RS RTECS 3114 1994
00'0082S 00°0082S 00'2e 00°0 00°0 00'Ce 00z | w wog =711 2dAL MO SUIALQ d[1d 199YS
00°520S 00°520S 00'$T 00°0 000 00'§T 10z | sod 00%%00¥ JuoUIEa1L, PESH [id
00°8%28C 00°8%28C 00'88 00°0 00°0 00'88 e | wol =T °00¥x00% [eLIdIRIA A[1d
0008107 000810 0002 00°0 00°0 00°0T 6007 | w wor =T °00¥x00% HOM BUIALQ 1
junowry’ OLIJ U junowry’ OLIJ U
QOUAIJY uonIod [e1oL 150D 1mun [ K0 nun uonedry1oadg SwA|
($sn) vorMod O1 ($s0) woniod DA

p/€w 000°09=0 104

uolrels buidwnd axeiu|

T-€TT

Apnis A11j1gisea 10} 1500 UOION J1SUOD JO UMOPXES Ig

SR 7.1-11



dnpunor gsn 0001 000'66 (071+04) 100 101
09'TSY'69 00'70€'62 100 [e101
00°00C°¥€ 00001 000 000 00001 e Ju JI0A Sutpping
cw/8Y0LI = 931u0)/1eq-4 | 00°95T°¢ 00°88 007067 00°T6L 00088 LE ) AJqQuiassy pue uoneoLIqe,] 1eqay
0007S°8 00°CI 000 000 00°CI 01L L JI0MULIO ]
00'800°61 00'88 000 000 00°88 91T M 2)215U0)) PAIOJUIY
00066 05°Z8 000 000 05°Z8 I u 31010U0)
00'+89 0061 000 000 00°61 9¢ Ju [oARID)
00°029°T 0S't 000 000 0S't 09¢€ Ju uodsuel[, jrog snjdmg
09°€81 0r's 000 000 0r's 9¢ M Suryoeg
00066 0S°C 000 000 0S'C 96¢ M UOLBARIXH
junowry’ OLIJ U junowry’ OLIJ U
QOUAIYY 180D 1un) L0 nun uonedyroadg SwaN|
($sn) uontod o1 ($sn) uontod DA

EWO00°09=A 104

Buip|ing [e011109|3 Z-€TT

Apnis A11j1gisea Jo} 150D UOIPNIISUOD JO UMOPXEs ig

SR 7.1-12



Jue|d JUSWIEs ] B

SR 7.1-13



dnpunox SN 0001 000'905'8 (dnpunoJ) 1500 [e10 L
006'65T'9 OTE'SYE'C 150D [e101
%€ J0240qV(006°66 - 01€°89 - I ST adiq yuerdurf 91411
0000781 000°0+8°1 0 0 I M IO Jue[dur| GT-H1T
ury (000068 000°068 0 0 I od PeOy $S900V | #1-#11
000°8C 000°8T 000°t€S 000°t€S I od odig prex| €1-¥11
0009 0009 000°T 000°T I od asnoy prend| ¢1-yI1
00096 00096 000°T€ 000°T€ I od Sutpying 2103S| 11411
000°86 000°86 000°1C 000°1¢C I od SuIping uonensIIWpY [ O1-#11
000°6L 000°6L 000°LE 000°LE I od SuIpying [eOLIAH| 6411
000°€6 000°€6 000°LS 000°LS I od yue], 931eydsiq 23pnjS| §-p11
000°6L1 000°6L1 000°66 000°66 I od Suiping [eoTWAYD| L-H11
000°9SS 000°9SS 000°9S1 000°9S T I ST pag Sukiq 98pn|S| 9-411
000°001 000°001 000°€9 000°€9 I ST Jue ], A10A009Y ysemdeg| S-p11
000°L10°T 000°L10°T 000°Lt’L 000°L¥L I od TOAIOSOY 10Je M TBJ[D| H-p11
000 000" 000°LET 000°LET I od oyt pues pidey| ¢-411
uIseg] UONE[NOI0L] FuIpn|duI[000° S8t 000°S8% 000°€LT 000°€LT I od uiseq UONRIUSWIPIS| T-p11
000°6S T 000°6S T 000°1C 000°1¢C I od Toquiey) uonnquusiq| [-pI1
Q0UIAJY il 2ord W oy oHd Hn yi\To) jun uorneoy109dg SwIa) apo)
($sn) uoniod o1 ($sn) uoniod DA

p/g€w 000°0€=0 104

(110 Buipjing/|InID) d LM deay weis #TT
Apnis Alljigisea 10}) 150D UOI1ONIISUOD JO UMOpPXEs g

SR 7.1-14



dnpunox §SN 0001 000'220°2 (dnpuno.) 1300 [e10 L
0E.'796 121'290'9 150D [ejo1L
056°€€S 0¥v°9€8°C SO [eoL0d[H| §T-t11
08L°0¢t 189°67C°¢ SYIOM [EOTURYDOIN| LT-t11

junowry LI yuN junouwry LI yun
OUAIRJY L0 jun) uoneoyroadg Swd)| apo)
($sn) woniod 1 ($sn) woniod DA
p/geur 000°0€=0 104 (310 [2214109(3 pue [eD1UByXS ) d LM des Weis +TT

Apnis A11jigisea 10} 1500 UOION JISUOD JO UMOPXES Ig

SR 7.1-15




dnpunor gsn 0001 000'08T (071+04) 800 [e10 1L
96'€/0'65T ¥9'0£€'02 100 [e101
000 0S°C 000 000 0S'T 0 u UOTEABOXY
cu/3N0L1 = 2)10u0D/1Bq-Y | 96'8ST T 00'88 ¥9°0€€°0C 00°T6L 00088 97 ) Alquiassy pue uonestiqe ] 1eqay
00°S0L'T 0011 000 000 0011 ss1 A YIOMULIO ] 10] sy10p Sunioddng
00°8%0°9 00°CI 000 000 00°ZI ¥0S L SIOMULIO
00'88T°CI 00'88 000 000 00'88 IS1 Ju 91210U0)) PASIOJUIY
00°1LI 00°61 000 000 00°61 6 0 [oARID
00°SLI 00°ST 000 000 00°ST L sod 00%x00% juswueal], peaH oid
00'88Z°C 00'88 000 000 00'88 9T Ju 00%x00% [eLIDIBIA 9[1d
00°0TC°€ 00°0T 000 000 000T 191 w 00tx00% oA SUIAL( O[id
00°026°6C1 0S+1 000 000 0S+1 096°8 M ueun{uRqUIg
junowry’ OLIJ U junowry’ OLIJ U
QOUAIYY 150D U L0 nun uonedyroadg SwoN|
($sn) uontod o1 ($sn) uontod DA

p/gw 000°0€=0 104

»oqureyd uonngusia T-vTt

Apnis A11j1gisea Jo} 150D UOIPNIISUOD JO UMOPXEs ig

SR 7.1-16



dnpunox $sn 0001 000'65. (071+04) 00 [e10L
V' ETY'G8Y ¥9'08.'2/2 150D [elo.L
0S'191°¢€ 01 000 000 0S¥1 L8TT Ju Judup{uEqUIY
EETA = 21010U0)/1eq-Y| 96'80€°0E 00'88 ¥9'08L°TLT 00°Z6L 00088 e ) Alquisssy pue uoneosLiqe] 1eqay
00'$50°CC 0011 000 000 0011 $00°C M YIOMULIO ] 10] $y10p Sunioddng
00'898°89 00l 000 000 00Tl 6eL’s | w SHOMULIO]
00'88T'8LI 0088 000 000 0088 9z0'c | [ 91210U0)) PIOIOJUIY
00'065°L 058 000 000 058 6 A 91010U0)
00'$TT'S 0061 000 000 0061 SLT M [oABID
000 0S¥ 000 000 0S¥ 0 A uodsuel] [rog snjding
000 0r's 000 000 0r’s 0 M Suryjoeg
000 0S'C 000 000 0S'C 0 M UOIEABOXH
00'L90°LY 01 000 000 0S'¥1 9rT'e Ju Judup{uBqUIH
000 000 000 00°06C 00°06C 0 ) noddng
000 0009 000 000 0009C 0 ) Y10 Sunioddng
000 000 000 0090T 00902 0 ) weway wog 111 2dAL o[1d 129YS
000 00'CC 000 000 00'CC 0 w wOg =71 11 2dAL IO\ SUIALI(T 9[1d 199YS
00°0S+°€ 00'ST 000 000 00'$T 8€1 sod 007x00% uUILaL] PEIH d1d
00°096°9¢ 00°88 000 000 00'88 0T M 00%x00% [ELIBIA O[1d
00°0¥+°CS 00'0T 000 000 00'0T 79t w 00%x00% HOM SulAL( 911
junowry’ OLIJ U junowry’ OLIJ U
QOUAIYY 180D 1un) L0 nun uonedyroadg SwoN|
($sN) uoniod 1 ($sn) uoniod DA

p/gw 000°0€=0 104

useq oI UBWIPSS Z-HTT

Apnis A11j1gisea Jo} 150D UOIPNIISUOD JO UMOPXEs ig

SR 7.1-17



dnpunox $sn 0001 000'T.9 (071+04) 00 [e10L
¥9'006'EEY 9/°T€8'9€2 150D [elo.L

00°090°C9 0S'¥1 000 000 0S'¥1 08Ty
00°008°T€ 00°001 000 000 00°001 81¢ L K13][eD uone1xdQ 11
cw/BNOLI = 210U0D/1eq-Y| $9'[€°9T 00'88 9L'1€8°9€T 00°Z6L 00088 66T ) Alquiassy pue uonesLiqe] reqay
00'900°8¢C 0011 000 000 0011 9ST M YIOMULIO 10] $y10p Sunioddng
00'8TLY9 00l 000 000 00Tl v6€°S L SHOMULIO]
00°T6L ST 0088 000 000 0088 6SL°1 M 9110U0)) PIOIOJUIY
00°S6L°E 058 000 000 058 9% M 91010U0)
00'229°C 0061 000 000 0061 8€1 M [oABID
000 0S¥ 000 000 0S¥ 0 A uodsuel] [rog snjding
000 0r's 000 000 0r’s 0 M u[yyoeg
000 0S'C 000 000 0S'C 0 Ju UONBAROXH
000 000 000 00°06C 00°06C 0 ) noddng
000 0009 000 000 0009C 0 ) Y10 Sunioddng
000 000 000 0090T 00902 0 ) weway wog 111 2dAL o[1d 129YS
000 00'CC 000 000 00'CC 0 w wOg =71 711 2dAL IO\ SUIALI(T 9[1d 199YS
00'SL0°C 00'ST 000 000 00'ST €8 sod 007x00% JUUILAL] PEIH I1d
00'8+8°€C 00°88 000 000 00°88 1LT A 007x00% [BLIDIRIN J[1d
00"098°€€ 00'0T 000 000 00'0T €69°1 w 007x00% HOM SulAL( 911

junowry’ OLIJ U junowry’ OLIJ U
QOUAIYY 180D 1un) L0 nun uonedyroadg SwoN|
($sN) uoniod 1 ($sn) uoniod DA

p/gw 000°0€=0 104

Bl|I4 pues pidey €-4TT

Apnis A11j1gisea Jo} 150D UOIPNIISUOD JO UMOPXEs ig

SR 7.1-18



dnpunox §51 0001 000'79L'T (071+04) 10D [eI0L
9T'S06'910'T vv'SLL Y. 1500 [e10.L
€W/SNOLI = 9R10U0)/10q-Y| 9T'TEL'LL 0088 b1'685°669 00°T6L 00'088 €88 ) Aquiassy pue uoneoLiqe 1eqay
00'2€09L 0011 000 000 0011 T16%9 M YIOMULIO ] 10] $Y10p Sunioddng
00'4TE'S01 00l 000 000 00Tl LLL'S | W HoMULIO |
00'8¥T LS 0088 000 000 00°88 961°s | [ 1210U0D) PIVIOJUINY
00°SPL'8 058 000 000 058 901 A j010U0)
00'€20°9 0061 000 000 0061 L1€ A [oABID
0S'1€0°6 0S¥ 000 000 0S'y L00T | U odsuei] [1og snjdmng
00'9t0°8€ 0r's 000 000 0r's 09%°L | Sur[ypoeg
0S°L99°€T 0S'T 000 000 0S'C Lov'6 | U UONBABIXH
000 000 00°0TT°LT 00°06C 00°06C 6S ) uoddng
00°0%€ST 00°09T 000 000 00'09C 6S ) Y10 Sunioddng
000 000 00'9L0°0€ 00'90T 00'90C ¥l ) gy o[1 199y
00°0¥C°€S 00'CT 000 000 00'CT 0Tr'C w wgl =T Gl IO\ SUIALIT 9[1d 199YS
00°005°9 00'ST 000 000 00'ST 092 sod 007x00% JUUILAL] PEIH I1d
00'918°LS 00°88 000 000 00°88 LS9 M 00%x00% [ELIOBIA O[Ld
00°091°C8 00'0T 000 000 00'0T 8017 w 007x00% HOM SulAl( 211
junowry’ OLIJ U junowry’ OLIJ U
QIUAIYY 180D 1un) L0 nun uonedyroadg SwoN|
($sN) uoniod 1 ($sn) uoniod DA

(smoy §) cw00‘0¢=A 104

uolrels dwnd 117 YBIH pue JIoAlesaY BIeM Jes[D v-TT
Apnis A11j1gisea Jo} 150D UOIPNIISUOD JO UMOPXEs ig

SR 7.1-19



dnpunor gsn 0001 000'29T (071+04) 800 [e10 1L
9€'9EY'66 70'690'29 100 [e101
00°006° T 00001 000 000 00001 61 Ju I0A Suipiing
cu/8Y0LI = 03010u0)/1eq-4 | 95°968°9 00°88 ¥0°690°C9 00°T6L 00088 8L ) Alquiassy pue uonestiqe,] 1eqay
00°€00°€ 0011 000 000 0011 €LT M YIOMULIO] 10] sy10p Sunioddng
00°00S°€T 00°CI 000 000 00Tl STI'T Ju JI0MULIO
00°895°0% 00°88 000 000 00°88 19 u 91210U0)) PASIOJUIY
00528 0578 000 000 0578 01 u 0je10U0)
00°0LS 0061 000 000 0061 0¢ u [oARID
0S'+6 0S't 000 000 0S't Ic u uodsuei], [rog snjding
08°€61 0r's 000 000 0r°s 8¢ u Sur[ppeg
0S'L¥1 0S'C 000 000 0S°C 6S Ju UOHBABOXH
000 00°06T 000 000 00°06C 0 } Sunioddng
000 00'09¢ 000 000 00'09C 0 1 S0 Suntoddng
000 00'90T 000 000 0090T 0 ) ureway Wl =T I o[Id 100US
000 00°7C 000 000 00'CT 0 w we| =T FEIII 10\ SUIALI(T 9[1d 199YS
00°00% 00°ST 000 000 00°ST 91 sod 00x00% juswueal], peaH oid
00+8L°€ 00'88 000 000 0088 € M 00x00% [eLITEIN 9[1d
00°0¥€'S 000T 000 000 0002 L9T w 00x00% oA SUIALI O[id
00¥17°CC 0S¥l 000 000 0S+1 Tes’l Ju Juoun{UequIF
junowry’ OLIJ U junowry’ OLIJ U
QOUAIYY 180D 1un) L0 nun uonedyroadg SwoN|
($sn) uoniod o1 ($sn) uontod DA
W00 0E=A 104 v'0LT Mue ] AnoJley ysemyoed G-vTT

Apnis A11j1gisea Jo} 150D UOIPNIISUOD JO UMOPXEs ig

SR 7.1-20



dnpunox §SN 0001 000'TT. (071+04) 100 [e10 L
¥8'6Y2'3SS 95 7/€'GST 150D [e10L
EE T = 0Jo10u0) /1Y | $8'€9TLI 0088 9SHLESST 00°26L 007088 961 ) A|quidssy pue uonedLIqe{ Teqay
00 1€¥°C 0011 0070 0070 0011 1cc u JI0MULIOf 10 SYI0A Suntoddng
009S€°CT 00Tl 000 0070 00l £98°1 u YI0MULIO ]
00°CSS°101 00'88 000 0070 0088 PSI°l u 9J0IOUO)) PASIOJUINY
00°026°L 0S°T8 000 000 0S°T8 96 u 0101510
00'¥EY'S 0061 000 000 0061 987 u (D)
00°0SL°1 00'ST 000 000 00°ST 0L sod 00%x00% JUNBaI] PeIH d1d
009L1°CT 0088 000 000 0088 ST u 00%x00% [eLIGIEIN 9]1d
00°00S°T€ 00°0T 000 000 000C LS w 00%x00% YoM SulALq d]id
00°'L98°TE 0S¥1 000 000 0S¥1 9v9'cc | w JuduD{UBqUIE

QOUAIYY oy >rd N oy >rd N 180D U L0 N uonesyroadg SwAY

($sn) wontog 1 ($sn) uontod DA

£WO00°0E=A 104 pag buikigabpnis 9-4TT

Apnis A11jigisea 1o} 150D UOIION J1SUOD JO UMOpPXES Ig

SR 7.1-21



dnpunor gsn 0001 000'8.2 (071+04) 100 101
Z6°€6G'8.T 87°'955'86 100 [e101
00°00$°¥8 00001 000 000 00001 SH8 Ju JI0A Sutpping
cw/Sy0LI = 9}1U0)/1eq-y | TL'0S6°01 00°88 8795586 00°T6L 00088 YTl ) AJqQuiassy pue uoneoLIqe,] 1eqay
00°T6L'6 00°CI 000 000 00°CI 918 L JI0MULIO ]
0091+'%9 00'88 000 000 00'88 TEL Ju 91210U0)) PAdIOJUIY
00°086°T 05°Z8 000 000 05°Z8 T u 9210U0)
0089€°T 00°61 000 000 00°61 L Ju [oARID)
00°0¥T°€ 0S't 000 000 0S't 0TL Ju uodsuel[, jrog snjdmg
0T'L9€ 0r's 000 000 0r's L Ju Suryoeg
00°086°T 0S°C 000 000 0S'C 6L Ju uoneARIXy
junowry’ OLIJ U junowry’ OLIJ U
QOUAIYY 180D 1un) L0 nun uonedyroadg SwoN|
($sn) uoniod o1 ($sn) uontod DA

€WOQO‘0E=A 10§ [EIIUBYIIN ‘CWO00'99=A 10} SINONNS

Buip|ing [eoiweyd /-4TT

Apnis A11j1gisea Jo} 150D UOIPNIISUOD JO UMOPXEs ig

SR 7.1-22



dnpuno1 $SN 0001 000'0ST (071+04) 100 [e10L
0,'/05'26 0022z’ .S 1500 [el0 L
00°006° T 00001 000 000 00001 61 Ju JI0A Surpiing
cw/8y0L1 = 03010u0)/1eq-4 | 00°85€°9 00°88 00°TTT'LS 00°T6L 00088 L ) Alquiassy pue uonestiqe,] 1eqay
007Z1°€ 0011 000 000 0011 8T M YIOMULIO] 10] sy10p\ Sunioddng
00°8¥€°TI 00°CI 000 000 00Tl 620°1 Ju JI0MULIO ]
00°00%°LE 00°88 000 000 00°88 ST u 91210U0)) PASIOJUIY
0S'THL 0578 000 000 0578 6 u 0jo10U0)
00°SLY 0061 000 000 0061 ST u [oABID
0$°62C 0S't 000 000 0S't IS Ju uodsuel], jrog snjdmng
0L'S¥S 0r's 000 000 0rs L01 Ju Sur[poeg
00°S6¢€ 0S'T 000 000 0S°C 8S1 Ju UOTEABOXY
00'v9L°0T 0S¥l 000 000 0S'¥1 el Ju Jusun{uBqUIT
000 000 000 00°06T 00°06C 0 ) noddng
000 00097 000 000 00°09¢C 0 1 sytop Suroddng
000 000 000 0090T 0090T 0 ) ureway Wl =T I o[Id 100US
000 00°7C 000 000 00'CT 0 w wel =T Tl 10\ SUIALI(T 9[1d 199US
00°0S€ 00°ST 000 000 00°ST bl sod 00x00% juswueal], peaH oid
009ST°€ 00'88 000 000 00'88 LE Ju 00x00% [eLIDIBIA 9[id
00029 000T 000 000 000T 1€C w 00vX00% oA SUIALI O[]
junowry’ OLIJ U junowry’ OLIJ U
QOUAIYY 180D 1un) L0 nun uonedyroadg SwoN|
($sn) uoniod o1 ($sn) uontod DA
€WO00 0€=A 104 ue | ab reyosig abpnis 8-4TT

Apnis A11j1gisea Jo} 150D UOIPNIISUOD JO UMOPXEs ig

SR 7.1-23



dnpunox §SN 0001 000'STT (071+04) 100 1O L
05'8v2'8. 00°Z€V'9E 150D [e10 L
00°00C°¥€ 00001 000 000 00001 e Ju IO SuIpIng
gw/BNOLI = 2)10u0)/18q-Y| 00°8¥0°t 00'88 00°TEF 9€ 00°T6L 00088 9% ) Aquidssy pue uonesLiqe, 1eqay
00'959°01 00°CI 000 000 00°CI 888 Ju HIOMULIO |
0009L°€T 00'88 000 000 00'88 0LT Ju 91210U0)) PAdIOJUIY
0S°LETT 05°Z8 000 000 05°Z8 Sl Ju 31010U0)
00°5S8 0061 000 000 00°61 St Ju [oARID)
00'S20°T 0S't 000 000 0S't 0St Ju wodsuei], [1og snjding
0S°6C 0r's 000 000 0r's St Ju Suryoeg
0S°LET'T 0S°C 000 000 0S'C S6v Ju UONBABIXY
junowry’ OLIJ U junowry’ OLIJ U
QOUAIYY 180D 1un) L0 N uonedyroadg SwoN|
($sn) uoniod 91 ($sn) uontod DA

€WOQO‘0E=A 10§ [EIIUBYIIN ‘CWO00'99=A 10} SINONNS

Buip|ing [e011199(3 6-4TT

Apnis A11j1gisea Jo} 150D UOIPNIISUOD JO UMOPXEs ig

SR 7.1-24



dnpunor gsn 0001 000'02T (071+04) 100 101
Zr'Z/T'86 ¥0'0EY' T2 100 [e101
0v'678°0F 00001 000 000 00001 80t Ju J10A Sutpiing
cw/SY0LI = 01u0)/Ieq- Y| TI'18€C 00°88 v0'0EP° 1T 00°T6L 00088 LT ) AJqQuiassy pue uoneoLIqe,] 1eqay
LTLSY€E 00°CI 000 000 00Tl S08°C L JI0MULIO ]
95°900°t [ 00'88 000 000 00'88 651 Ju 2)215U0)) PAIOJUIY
L6T80°E 05°Z8 000 000 05°Z8 LE Ju 3)R10U0))
£6'9€5°¢ 0061 000 000 00°61 981 0 [oARID
L6°SEY 0S't 000 000 0S't L6 0 uodsuel[, jrog sndmg
000 0r's 000 000 0r's 0 Ju Sur[yeg
17Tt 0S°C 000 000 0S'C L6 Ju uoneARIXY
junowry’ OLIJ U junowry’ OLIJ U
QOUAIYY 180D 1un) L0 nun uonedyroadg SwoN|
($sn) uoniod o1 ($sn) uontod DA

EWO00°09=A 104

Buip|ing UOIEISIUIWPY OT-HTT

Apnis A11j1gisea Jo} 150D UOIPNIISUOD JO UMOPXEs ig

SR 7.1-25



dnpunor gsn 0001 000'22T (071+04) 100 101
00'9/6'S6 00'888°0€ 100 [e101
00°00%" ¥ 00001 000 000 00001 v Ju J10A Sutpiing
cw/SY0LI = 21u0)/1eq-y | 00°TEY'E 00°88 00°'888°0€ 00°T6L 00088 6€ ) AJqQuiassy pue uoneoLIqe,] 1eqay
007861 00°CI 000 000 00Tl TS9°1 L JI0MULIO ]
00°0¥C°0C 00'88 000 000 00°88 0€T M 2)215U0)) PAIOJUIY
00°SI8°T 05°Z8 000 000 05°Z8 44 u 9210U0)
00°SETT 00°61 000 000 00°61 59 Ju [oARID)
00916°C 0S't 000 000 0S't 8+9 Ju uodsuel[, jrog snjdmg
0S°1€€ 0r's 000 000 0r's 9 Ju Suryoeg
0S°T8L°T 0S°C 000 000 0S'C €L Ju uoneARIXY
junowry’ OLIJ U junowry’ OLIJ U
QOUAIYY 180D 1un) L0 nun uonedyroadg SwoN|
($sn) uoniod o1 ($sn) uontod DA

EWO00°09=A 104

Buip|ing 9.01S TT-TT

Apnis A11j1gisea Jo} 150D UOIPNIISUOD JO UMOPXEs ig

SR 7.1-26



dnpunor gsn 0001 000'8 (071+04) 100 101
22'Z6T'9 8726 100 [e101
00°00§°T 00001 000 000 00001 ST Ju JI0A Sutpping
cw/Sy0L1 =0110u00/18q-4| TLH01 00'88 8t°TH6 00°T6L 00088 I ) Alquassy pue uonestiqe ] 1eqay
00°00%°C 00°CI 000 000 00°CI 00T L HIOMULIO
00919 00'88 000 000 00'88 L Ju 91210U0)) PAdIOJUISY
0S°LYT 05°Z8 000 000 05°Z8 € u 3)210U0))
00°LYT 0061 000 000 0061 €1 0 [oARID
056 0S't 000 000 0S't I 0 uodsuel[, jrog sndmg
0S°LT 0S°C 000 000 0S'C I M UOLBARIXH
junowry’ OLIJ U junowry’ OLIJ U
QOUAIYY 180D 1un) L0 nun uonedyroadg SwoN|
($sn) uoniod o1 ($sn) uontod DA

EWO00°09=A 104

SSNOH pren cI-vT1

Apnis A11j1gisea Jo} 150D UOIPNIISUOD JO UMOPXEs ig

SR 7.1-27



dnpunox $SN 0001 000'€95 (07+04) 10D 10 L

02°€0T'82 08'096°cES 1500 [e10L
AddH| 05 ¥zl €80 05°59¢€C LL'ST 0991 0S1 w sSumig
29 [BLIIBIAL '[OUL 00 AN
AddH| 0€L1 €L1 0L'8T€ L8TE 09'%€ 01 w sSumig
79 [BLIIBIAL '[oUl OST AN
AddH| 0¥'92 ¥9'C 09°10S 91'0S 08'CS 01 w sSumig
79 [BLIDIBIAL '[oUl 00T AN
d1oal or°8zsc LU 06'€€0°8Y €9°06 0%'S6 0€s w sSumig
79 [BLIDIBIAL '[oUl 00¢ AN
d1odal ov'zL YL 09°SLE T 9G°LET 08 ¥¥1 01 w sSumig
79 [BLIDIBIAL '[OUl 00F AN
d1odal szsoL 80701 SL66E€E] v 161 05102 0L w sSumig
79 [BLIDIBIAL '[oUl 00S AN
d1odal socer 1€€1 S6'LTST 08'TST 01992 01 w sSumig
79 [BLIDIBIAL '[OUl 009 AN
d1oal seiLt vI'LL §9'6STE LS'STE 0L TS 01 w sSunig
7 [BLIIBIAL "[oUl 00L AN
d1Ddl $969LT 1€°1¢ SEETHTS 08 +0v 01°9Z¥ 0€1 w ELE
7 [eLIRIBIAL "[oUl 008 AN
d1odal sLety 86'T STS9I8 €5918 05658 01 w sSumtd
7 [BLIIBIAL "[OUl 006 AN
d1Ddl 00 18€°01 161§ 00°6£T°L61 07986 01801 002 w sBumLg
7 [BLIIBIAL '[OUL 000 AN
d1odal sL 019 80°19 STYO9T1 €5°091°1 0S°12C1 01 w sBumLg
7 [BLIIBIAL '[OUL OO T AN
d10d/ 0.°80L L8OL 0€'S9p°€l €5°9vE OV LIV 1 01 w sBumLg
7 [BLIIBIAL "[OUL 00T AN

d1Ddl 00°szre ST6 00°SLO6LI SL06L 1 00°588°1 001 w ELE Suike] adid prex
2 [eLIdIBIA [OUl 00y T AN

junowry’ OLIJ U junowry’ OLIJ U
oo:v.homom 180D H_ED %HO ﬁﬁD Eowumom«oomm SWIAN|
($Sn) uonod O1 ($Sn) uoniod DA

EWO00°09=A 104

adid pre A Jue|d uewiea ] Brep) deay wois ST-HTT
Apnis Alljigisea Joj 150D UOIDNISU0D JO UMOPYESIg

SR 7.1-28



dnpunor gsn 0001 000'068 (071+04) 100 101
00°002'688 000 100 [e101
00°00Z°16 8¢ 000 00 8'€ 0007C A 1105 {pIA BUIXIA JUOWR) Y10 JuowaAoxduy (10§
§80 § =1w0wa) Jo (34 07) 3va 1| 00000 0SH 10 000 00 10 000°009°¢ | B cw/3y0$ JuswaAoxduy [10g 10§ JudtIa))
00°000°8+¢€ Syl 000 00 Syl 000°'¥C Ju w 000 =1 aseq pueg
junowry’ OLIJ U junowry’ OLIJ U
QOUAIYY 180D 1un) L0 nun uonedyroadg SwoN|
($sn) uoniod o1 ($sn) uontod DA
£WO00°09=A 10 d1/M 01 peoy ure |\ Wo.j peoy SSS0dY Jue|d Juswies | e deay weis yT-TT

Apnis A11j1gisea Jo} 150D UOIPNIISUOD JO UMOPXEs ig

SR 7.1-29




(D71+24) 100 10 L

dnpunox $SN 0001 000'0¥8'T
09°S¥6'6E8'T 000 1500 [e10L
%01 Joaamonng| 09°L97°L91 - 000 - - i s saIjPNIS [[enQ ureiq
ypm w2 Yeydsy | 00°Z0v8€1 00°LT 000 000 00°LT 9TI°S Ju Suiaeq - Surdeog preH
TSIV 00°Z1+ 01 Swpein| 00'vLZvEST | 0S¥ 000 000 0S¥1 TIg'sor | SHOM [IALD Surpein

junowry’ OLIJ U junowry’ OLIJ U
QOUAIYY 180D 1un) L0 nun uonedyroadg SwaN|
($Sn) uonod D1 ($Sn) uoniod DA

EWO00°09=A 104

YJoM ue|du| GT-HTT

Apnis A11j1gisea Jo} 150D UOIPNIISUOD JO UMOPXEs ig

SR 7.1-30



Nue | e\ parens|3

SR 7.1-31



dnpunox $SN 0001 000'8T8 (D71+04) 0L
000'G09 000'€Te [e10 |
000001 000001 0 0 I s Quel) IOMOL| ¢€-1CI
000°T1 000°TT 000°LS 000°LS I ST spopm adid| z-121
00061 00061 000°9S1 000°9S 1 i ST MO 1M | 1-121
junoury 011 U junoury OLIJ U
Q0UIAJY yi\To) jun uoneo109dg SwIal| apo)
($Sn) vontod 91 ($SN) voniod DA

(1o Buiping/InID) d LM Ul Ul RBIeM pRIeAS|T TZT
Apnis Aijigisead Joj 1s0D UOINJSUOD JO UMOP>es g

SR 7.1-32




dnpunox §SN 0001 000'059 (071+04) 100 1O L
T.¥9.'€61 ¥8'€/9'GGT 150D [e10 |
00°00S 00°00S 00001 000 000 00001 S Ju SI0A Sutpiing
0S¥8EY8T | 0S+8EY8T | 0011 000 000 0011 €68°6T | [ Sunoddng/3upojyeds
cur/BN0LI =2110U0D/Bq- Y| 09°LE6TLT | 9L°€6TLT | 0088 ¥8EP9'SST | 00°T6L 007088 L61 ) A[quIdssy pue uonesLIqe | Teqay
00TSI°ST | 00TSI'ST | 00Tl 000 000 00Tl 960 | W SIOMULIO
00'8TL°TOT | 00°8TL'TOT | 00'88 000 000 00'88 9sI’T | [ 91210U0)) PASIOJUIY
00066 00066 05°Z8 000 000 05°Z8 I u 91010U0)
00599 00599 00°61 000 000 0061 s¢ | [oARID)
000 000 0S't 000 000 0S't 0 u uodsuer], [rog snjding
SY'LLTOE | SY'LLTOE | 0S¥I 000 000 0S'+1 880°C | [ JuoUD{UBqUIF
000 000 0r's 000 000 0r's 0 u oopjoeg Sur[eg
000 000 0S°C 000 000 0S'C 0 u UOIEABIXH
000 000 000 000 0006C 00°06C 0 ) yoddng
000 000 0009C 000 000 0009T 0 ) syI0p Sunioddng
000 000 000 000 0090T 0090T 0 1 [ wewey wgr =71 2dA L 3[1d 199YS
000 000 00T 000 000 00'CT 0 w [ wgy =7 71dAL JIOA SUIALI( 9[id 399YS
00°0ST°T 00°0ST°T 00°ST 000 000 00°ST 05 [ sod 007x00% USRI, PBSH d[1d
00420°€l | 00420°€l | 00°88 000 000 00'88 syl | 00%x00% [eLIDIRIN 91d
00°00$°81 | 00°00S°81 | 00°0T 000 000 00°0T §Z6 | w 00%x00% oA BUIALI O[id
junoury oL U junoury 0L J Uy
QOUAIJY uoniod [e1oL sopmun | AO  [mun uonedry19adg SwA[
($sn) wonog 1 ($sn) woniod DA

EWOO0‘0E=A 104

2IN10N1IS - d LM Ul Yue | BIeAA PaleAs|3 wnd 000'T T-T2T
Apnis A11j1gsE94 10 150D UOIION JISUOD JO UMOPXEs ig

SR 7.1-33



dnpunox §S0 0001 000'89 (071+04) 100 10 L
00'82€'TT 00°019'95 1500 [e101
60T Joadid|00'8zE 11 00'1 000 00°0 I I s uone[[essuy odig
S Joadid|00°0 000 00°088°81 001 I I s Sumirg adig
000 000 00°09L°LE 08881 08881 | 00T w dIDd wwpQg eIiq adig
junoury QLI U junowry’ OLIJ U 1500
QOURIJY L0 N uonedyroadg SW|
($sn) wonod 1 ($sn) wontod DA mn

EWOO00E=A 104

adid - d 1M Ul ue ] BT perens|3 Z-1¢T
Apnis A11j1giseaH 10} 150D UOII0N JISU0D JO UMOPXMES Ig

SR 7.1-34



2111|194 Uo1INQIISIA
pue uossiwsue |

SR 7.1-35



e BuUa9)
pue salreuiwlp id

SR 7.1-36



dnpunor §SN 0001 000'89%'9T (071+04) 1800 [e10L
00'62¥'L/0'G 00'992'06E'TT 150D [e10.L
00°008°080°T [ 00°%1 000 000 0071 00TLL | Jwm S0 TUSWAR]
00°0STPPE’l 0S¥l 000 000 0Sv1 00L°T6 | Ju aseq pues
00'5€8°€SE 0S't 000 000 0S'y 0€98L | (u yodsuer[ frog snjdmg
00°LE0°EHY 0r's 000 000 01°s 0L8°98 | Surfppeg
00¥Tr9sT1T | 0TS 000 000 0TS 0T9°'1¥z | ([ UONBABOX
SE6IYT SE6IYT $9°'L96°SY $9°L96°SY 00°L8E"8Y I ON 00L AN a3pug adid
01°92¢ S1°91 06'S6T°Y $890¢ 00°€T¢ vl ON xog JURIpAH 211
01°L8€ S9'LT 06'7SE°L SE'STS 00°€SS 1 ON 08 AN JuBIpAH 211
05 ¥8¥ S1°91 05'S0T°6 $8'90¢ 00°€T¢€ 0¢ N oy X0 QAJEA IV
00°9%S 0T'81 00 LE 01 08'SP¢€ 00'19¢ 0¢ ON STAN SA[EA 1Y
000 SS°L01 000 SYEv0T 00'1S1°T 0 ON o ToquIey ) OAEA YO
000 S¥'908 000 SSTTEST 0062191 0 ON 00S AN 3A[BA 23U
§9°zTe SS°L01 SE0EI’9 SYEv0T 00'1SI°T 3 ON oy IR MO[] 10§ XOg
0€'TE0Y 0L vre1 0L°€19°9L 06'LESST 00'788°9C € ON 00S AN TR MO[]
08°0v8°S 09°S 0T'SL6OLT 0%'901 00Tl €ro°l ON 2011 08 AN
00°€02 STL 00°LS8°€ SLLET 00°St1 8T ON 201IS 001 AN
00°St6 0971 00°SS6°LI 0v'6£T 00'TST SL ON 20HS 051 AN
08'S€9 0L81 07°080°C1 0€°SS¢ 00'¥LE e ON 2011 002 AN
0v'9L 0T'8¢€ 09 1SH°1 08'STL 00'¥9L 4 ON 2011S 00€ AN
09°060°€ 0606 0¥ 1TL°8S 01'LTLT 00'818°1 e ON ALonng 05T AN
SPOILT S0°061 $S 861 TE $6°019°¢ 00'108°€ 6 ON Ayonng 005 AN
00'¥38°T 00v1€ 00'96L°S€ 00'996°S 00°082°9 9 ON ALyonng 00L AN
000 $8°¢€8¢ 000 SI'E6T'L 00°LLY"L 0 ON Aysonng 008 AN XOg] QAJBA 29 QA[BA
4daH| 05 6€THY1 €5°0 00°SIL8YLT [ o010l €9°01 0S1°7LT | w sSumLA %9 [PLOTEIN "[oU1 08 AN
HdaH]| 00726 990 00°98%°L1 6vC1 Srel 00%°1 w SBUIIL %9 [BHARIA ToU 00T AN
HddH]| 00°200°9% 0Ll 00'LV6° 1L8 $8°0¢ S6°1¢ 081y | w sSumLA %9 [PLOTEIN "[OU 0S T AN
HdAH| 00°T0¥° 1T S0T 08'89¢L0Y 20°6€ LO'T 0vv°01 w SBUILL % [BLRIPIN '[oUI 00T AN
d1Dd| 00°06L°6T STT 0" Tr1°99¢ 9LTH 10°St 0vTEl w sSumLA %9 [PLOTRN "[OU 0ST AN
d10dj 0T061 156 00°S19°¢ SLOSI 97061 0T w SBUILA % [BLOIPIA '[oUI 00€ AN
d10dl 0052779t v1I91 00°0STT86Y | 09°90€ vLTTE 0ST91 w SSUmLA %9 [PLOTEN "[OU 00L AN
d10d| 00°95S°1L 8091 0S'796°6S€°1 19°50€ 69°12€ oSty w SBUILA % [BLRIPIA '[oul 008 AN adig uonnqusiq
junoury 011 J U junoury 211 J U
QOUIRJY 150D 3un L0 N uoneoy10adg S|
($sn) wontod D1 ($Sn) woniod DA

EWO00°0€=A 104

adid uonngsig Jo 1LL TET

SR 7.1-37



dnpuno1 S0 0001 000'T6v'8 (07+04) 180D [e10L
00'¥26'T8T'C 00'22T'80€'9 $0J ;1oL
00°0t+°16€ 00'%1 000 000 00°%1 096°LT M SO M JUSUIdAR]
00'SL0°9SS 0S¥l 000 000 0S¥l 05€'8€ A oseq pues
00°SYE891 0S'y 000 000 oS’y 0T¥'LE M Hodsuel], [1og snjding
00955161 or's 000 000 01°s 095°LE A Suryyoeg
00°89S°T¥S 0T's 000 000 0T's 0vEY01 A uoneAedxXy
000 SE6IP'T 000 $9°L96°SP 00°L8E'8Y 0 ON 00L AN a8pug adiq
09°v9 SI9l1 0t'LTC 1 $890¢ 00°€ce 14 ON x0g JueIpAH 1]
09°011 S9'LT 0r'101°C Seges 00°¢sS 14 ON 08 AN JueIpAH o1t
0T'6CI ST'91 08'vSYC $8'90¢ 00°€TE 8 ON o X0g dA[BA 11V
091 0T'81 0v"99LC 08°S¢ 00°79¢ 8 ON STAN OA[EA 1TV
000 SS'LOT 000 SY'Ev0°C 00°1S1°C 0 ON ol Ioqurey? SATBA YD
000 S¥'908 000 §STTEST 00°621°91 0 ON 00S AN SATBA 33™YD
SS°LOT SSLOT SYEV0°C SPEVOT 00°1S1°C I ON o IS0 MO[ ] 10} Xog
0T ¥PeEl 0T vPeEl 06'LES'ST 06'LES'ST 00'788°9C I ON 00S AN ISR MO[
0t'979°C 09°¢ 09°106°6Y 0¥'901 00°CII 69% ON 1S 08 AN
00¥L1 STL 00'90€°€ SLLEL 00°S¥1 144 ON MMS 001 AN
0T°SS9 09°CI 08'8¥¥C1 0¥'6€T 00CST 49 ON NS 01 AN
000 0L'81 000 0¢'sse 00'7LE 0 ON 1S 00¢ AN
0T'8¢ 0T'8¢ 08°STL 08°STL 00'79L I ON 1S 00€ AN
00°0 06706 000 01°LTLT 00°818°1 0 ON Aiyroung 05T AN
ST'0LS S0°061 68'7€8°01 S6°019°C 00°108°¢ € ON Aiyronng 005 AN
009ST°1 00¥I¢ 00'+98°€T 00'996°S 00°08T°9 4 ON Atyroung 00L AN
000 G8'¢€8¢ 00°0 SI'€6T'L 00°LLY°L 0 ON Aigronng 008 AN XOg dA[BA %9 SA[BA
AdAH| 0€'¥6€°8Y €50 00'1€7°CT6 0101 £9°01 01€°T6 w SBUMILL %9 [EHOVIN ‘UL 08 AN
dddH| 00°65L 99°0 05 €9€v1 6¥'Cl SIel 0SI°l w SBUMLL 7 [BHRIEIN “[OU1 001 AN
AdAH| 00°6TL ST 01°'1 0S'189°L8Y $8°0¢C S6'1C 06€°€T w SBUMILL %9 [PHORN "[OUL 0ST AN
dddH| 000 s0C 00°0 0°6¢ LO' 1Y 0 w SBUML 7 [BHRIEIN "1 00T AN
dIodf 00°0 STC 000 LTy 10°sv 0 w SBUMLL % [PHORN "[oUL 0ST AN
dIDdj 01°s6 1S°6 05°L08°1 SL081 97061 01 w SBUML 7 [BHRIEIN “[OU1 00€ AN
dIDA| 09°S8T1°8LI 191 00'98°48€°€ 09°90¢ yL'TTE 0011 w SBUML 7 [PHOIEIN '[OUF 00L AN
d1Dd) 00°9SS° 1L 8091 0S796°6S€°1 19°60¢ 69'1C¢ 0S¥y u SBUML 7 [BHRIEIN [0 008 AN adid uonnquisiq
junowry o1 d U junowry 11 d U
Q0URIJOY 350D NuN) L0 nun uoneoy10adg SwA)[
($SN) voniod D7 ($SN) voniog D4

€WO00°0€=A 10

(Teasvse Q) adid uonnquisia Iet

Apnis ANjigises 10} 150D UONONIISUOD JO UMOPXEs ig

SR 7.1-38



dnpunox S0 0001 000'0S€2 (071+04) 100 [el0 L
00'/T#'T80'T 00'T98'292'T 1500 [ej0.L
00026°69C 0041 000 000 00t1 08761 | SYIO A JUOWOAE
00°SEL0TE 051 000 000 0S+1 ogy'Iz | Ju aseq pueg
0058809 0S¥ 000 000 0S't 0gs'er | Hodsuex], [10g sn[dmg
00°€09°66 0r°s 000 000 0r°s ogs'61 | [ surpyoeg
0079°€LT 0TS 000 000 0TS 029°Cs | o UONRARIXF
000 SE6IYT 000 $9°L96°SH 00°L8E8Y 0 ON 00, AN a8pug adiq
St'8y SI°91 $S°026 $890¢ 00°€2€ € ON xog JueIpk a1
$6'C8 $9'LT S0'9LST SESTS 00°€SS € ON 08 AN JueIpAH o1t
SOEIL SI'91 S6'LYIT $890¢€ 00°€T¢€ L ON oYl X0g QA[EA 1TV
0¥ LTI 07’81 09°0THC 08'St¢E 00v9¢ L ON STAN OAJEA 1TV
000 $SLOT 000 SYEPOT 00 1S1°T 0 ON Yl Toquuet) SA[EA OOUD)
000 $'908 000 §STTESI 0062191 0 ON 00S AN OATEA 9OUD
SSTLOT SSTLOT SYEr0T SYEP0T 00'1S1°C I ON oYl 010N MO 10§ X0g
0T bPeE'T 0 bPeET 06'LESST 06'LESST 0078897 I ON 00S AN RN MO
0v'TTL 09°S 09°STLEl 07901 00°CI1 621 ON 2011S 08 AN
000 STL 000 SLLET 00°S1 0 ON 2011 001 AN
08°97C 09°CI 0T 60€Y 07'6€C 00TST 31 ON 20118 05T AN
000 0L'81 000 0€°6S¢ 00tLE 0 ON 2011 00T AN
000 07'8¢ 000 08°STL 0079L 0 ON 2011S 00€ AN
09°€9¢ 0606 0v'806°9 01'LTLT 00°818°T b ON Apanng 05T AN
ST°0LS S0°061 $8'7€8°01 S6019°¢ 00°108°€ 3 ON Aysanng 00s AN
000 00+1¢€ 000 00996°S 000829 0 ON Apanng 00L AN
000 $8°€8¢ 000 SI'E6TL 00°LLYL 0 ON Apaaung 008 AN XOg A[EA 79 OA[EA
AdAH| 0S'191°TH €570 00°$S¥°€08 01°01 £9°01 0ss'6L | w SBUIL 39 [PHAI "[U1 03 AN
AddH]| 000 99°0 000 6v' Tl SIel 0 w SBUILY % [PHAIIN 1201 00T AN
AdAH| 00+81°61 oIl 00+79°€9¢ $8°0T $6'1T OrFLI w SBUIL 39 [PHAW (901 0ST AN
AddH]| 000 50T 000 20°6¢€ LO'TY 0 w SBUIL % [PHAIN 191 00T AN
dIDA| 0S°L6S°1 STT 09°65€°0€ 9Ly 10°Sy 01L w SBUIL 39 [PHAW (901 0ST AN
d10d| 000 1S°6 000 SL08I 97061 0 w SBUIL % [PHAIIN 121 00€ AN
d10d| 000 vI91 000 09°90€ vLTTE 0 w SBumI 79 [BUAIRIA 191 00L AN
d10d| 000 8091 000 19°50€ 69°1C¢€ 0 w SBUIIL 73 [EUAIR 11901 008 AN adiqd uonnqusi(q
junowry’ QLIJ U junowry QLId U
Q0URIJY 350D NuN) L0 nun uoneoy10adg SwA)[
($sn) wontod D1 ($sn) wontod DA
€WO00'0€=A 104 (ceaivsegd) adid uonnquisia TeT

Apnis ANjigises 10} 150D UONONIISUOD JO UMOPXEs ig

SR 7.1-39




dnpuno1 S0 0001 000'29%'E (07+04) 180D [e10L
00'8/0'0/8 00'960'T65'C $0J ;1oL
00°08+°CLI 00'%1 000 000 00°%1 0zeTl M SO M JUSUIdAR]
00'06L°L1T 0S¥l 000 000 0S¥l 020°S1 A oseq pues
00°SLLTL 0S¥y 000 000 oS’y 0S6°S1 M Hodsuel], [1og snjding
00°555°99 or's 000 000 01°s 0S0°€l A surpyoeg
00°0¥1°50C 0T’s 000 000 0T's 0S¥°6€ A uoneAedxXy
SE6IYT SE6ITT $9'L96°SY S9'L96°SY 00°L8E'8Y I ON 00L AN a8pug adiq
SY'8y SIol §5°0C6 $890¢ 00°¢ce € ON X0g JUBIPAH 1L
S6'C8 S9°LT S0'9LS°1 Seses 00°¢sS € ON 08 AN JueIpAH o1t
SOETT S191 S6'LY1C $8'90¢ 00°€Te L ON o X0g dA[BA 11V
(1) K4 0T'81 09°0TH'C 08°SP¢ 00°79¢ L ON STAN OAJEA 1TV
000 SSLOT 000 S EVOT 00°1S1°C 0 ON o Ioqurey?) SATBA YD
000 S¥'908 000 SSTTEST 00°6T1°91 0 ON 00§ AN SATBA 394D
SS'LOT §S°LOT SYEv0°C SPEVOT 00°1S1°C I ON o IS MO[ ] 10} Xog
0T ¥rel 0T vPeEl 06'LES°ST 06'LES'ST 00'788°9C I ON 00S AN ISR MO[
09'1¥¢ 09°¢ 0t'06¥°9 0¥'901 00°CI1 19 ON 1S 08 AN
00°6C STL 00°1SS SL'LEL 00°S¥1 4 ON MMS 001 AN
000 09°CI 000 0¥'6€T 00CST 0 ON NS 01 AN
000 0L'81 000 0¢'sse 00'7LE 0 ON 1S 00¢ AN
0T'8¢ 0T'8¢ 08°STL 08°STL 00'79L I ON 1S 00€ AN
00°LTLT 0606 00°€18°TS 01°LTLT 00°818°1 0¢ ON Aiyroung 05T AN
ST'0LS S0°061 68'7€8°01 S6°019°C 00°108°¢ € ON Aiyronng 005 AN
00°829 00°vI€ 00°TE6TT 00'996°S 00°08T°9 4 ON Atyroung 00L AN
000 G8'¢€8¢ 00°0 SI'€6T'L 00°LLY°L 0 ON Aigronng 008 AN XOg dA[BA %9 SA[BA
AdAH| 0THHY ST €50 00'V1E76T 0101 €901 0v1°6T w SBUML 7 [PHOIRIN "JoUL 08 AN
dddH| 00°591 99°0 0S'TTI’E 6¥'Cl SIel 0S¢ w SBUMLL 7 [BHRIEIN “[OU1 001 AN
dddH| 000 01°'1 000 $8°0¢C S6'1C 0 w SBUMILL %9 [PHORN "[OUL 0ST AN
dddH| 000 s0C 00°0 0°6¢ LO' 1Y 0 w SBUML 7 [BHRIEIN "1 00T AN
d1Da| 0S°L96°LT STe 08'90S°T€S oLty 10°sy 0E¥°TI w SBUMLL % [PHORN "[oUL 0ST AN
dIDdj 01°s6 1S°6 05°L08°1 SL081 97061 01 w SBUML 7 [BHRIEIN “[OU1 00€ AN
d1Ddj 0t'680°%8 191 0098€°L65 1 09°90¢ yL'TTE 01¢T’S w SSUMILL %9 [PHOIRIN "[oUL 00L AN
d10d| 000 8091 000 19°60¢ 69'1¢C¢ 0 u SBUML 7 [BHRIEIN [0 008 AN adid uonnquisiq
junowry o1 d U junowry 11 d U
Q0URIJOY 350D NuN L0 nun uoneoy10adg SwA)[
($SN) voniod D7 ($SN) voniod D4

€WO00°0€=A 10

(ceauvsezD) adid uonnquisia Iet

Apnis ANjigises 10} 150D UONONIISUOD JO UMOPXEs ig

SR 7.1-40



dnpuno1 S0 0001 000'89T'Z (07+04) 180D [e10L
00'0T0'¥7¥6 00'989'e2Z'T $0J ;1oL
00°096°9+C 00'%1 000 000 00°%1 0v9°LI M SO M JUSUIdAR]
00'055°6ST 0S¥l 000 000 0S¥l 006°L1 A oseq pues
00°0£8°CS 0S¥y 000 000 oS’y OvL Tl M Hodsuel], [1og snjding
00°€TES8 or's 000 000 01°s 0€L°91 A surpyoeg
00260°S€T 0T’s 000 000 0T's 01Ty A uoneAedxXy
000 SE6IP'T 000 $9°L96°SP 00°L8E'8Y 0 ON 00L AN a8pug adiq
09°v9 SI9l1 0t'LTC 1 $890¢ 00°€ce 14 ON x0g JueIpAH 1]
09°011 S9'LT 0r'101°C Seges 00°¢sS 14 ON 08 AN JueIpAH o1t
0T'6CI ST'91 08'vSYC $8'90¢ 00°€TE 8 ON o X0g dA[BA 11V
091 0T'81 0v"99LC 08°S¢ 00°79¢ 8 ON STAN OA[EA 1TV
000 SS'LOT 000 SY'Ev0°C 00°1S1°C 0 ON ol Ioqurey? SATBA YD
000 S¥'908 000 §STTEST 00°621°91 0 ON 00S AN SATBA 33™YD
000 §SLOT 000 SPEVOT 00°1S1°C 0 ON o IS0 MO[ ] 10} Xog
000 01'vPe’l 000 06'LES'ST 00'788°9C 0 ON 00S AN ISR MO[
0t'0S1°C 09°¢ 09°LSS 0 0¥'901 00°CII ¥8¢ ON 1S 08 AN
000 STL 000 SL'LEL 00°S¥1 0 ON MMS 001 AN
00°¢9 09°CI 00°L61°1 0¥'6€T 00CST S ON NS 01 AN
08°6€9 0L'81 0T'080°C1 0€'ss¢e 00'¥LE 143 ON 1S 00¢ AN
000 0T'8¢ 000 08°STL 00'79L 0 ON 1S 00€ AN
00°0 06706 000 01°LTLT 00°818°1 0 ON Aiyroung 05T AN
000 S0°061 000 S6°019°C 00°108°¢ 0 ON Aiyronng 005 AN
00°0 00'vI€ 000 00'996°S 00°08T°9 0 ON Atyroung 00L AN
000 G8'¢€8¢ 00°0 SI'€6T'L 00°LLY°L 0 ON Aigronng 008 AN XOg dA[BA %9 SA[BA
AdAH| 0S'6£T°8¢ €50 00°S1L‘8TL 0101 £9°01 0S1°TL w SBUMILL %9 [EHOVIN ‘UL 08 AN
dddH| 000 99°0 00°0 6¥'Cl SIel 0 w SBUMLL 7 [BHRIEIN “[OU1 001 AN
AdAH| 00'680°1 01°'1 0S'1#9°0T $8°0¢C S6'1C 066 w SBUMILL %9 [PHORN "[OUL 0ST AN
HddH| 00°20+°1¢C S0'C 08'89€°L0Y 0°6¢ LO' 1Y 0vy0l w SBUML 7 [BHRIEIN "1 00T AN
dIDod| 00°sTT ST 00'9LT oLty 10°sv 001 w SBUMLL % [PHORN "[oUL 0ST AN
d1Ddj 000 1S°6 000 SL081 97061 0 w SBUML 7 [BHRIEIN “[OU1 00€ AN
dIodf 00°0 191 000 09°90¢ yLTCE 0 w SBUML 7 [PHOIEIN '[OUF 00L AN
d10d| 000 8091 000 19°60¢ 69'1¢C¢ 0 u SBUML 7 [BHRIEIN [0 008 AN adid uonnquisiq
junowry o1 d U junowry 11 d U
Q0URIJY 350D NuN) L0 nun uoneoy10adg SwA)[
($SN) voniod D71 ($SN) voniog D4

€WO00°0€=A 10

(vesiyse1d) adid uonnqiisia TET
Apnis ANjigises 10} 150D UONONIISUOD JO UMOPXEs ig

SR 7.1-41



[eousD
pue salfeulwip id

SR 7.1-42



. . ) R "SpBOI JO JUSUIdJ)SUIal Jusuewad 10§ AJLIOYINE peol
00cvce |0 007cs0°6C sl % jueA9(al 03 JuswAed 0] WAl 9A0qe Ay} uo d3ejusdiad s 10j0813U0))
oury odid uorssrwsue1 ] 22U0NNQLISI . ¢ . . ‘ . . Speol
Jo douesi( uo paseq 00919°1C | 'l 9t'6L9e6l sl Ory <1 (4 juowoje)suIal Jusueuiad 10J AJLIOYINY PROY JUBAJ[IY 0} JudwAe
; : o ) <o "91BOYIIA)) I9AQ-BUIE, [eNTUl
00°066 011 07'0L88 986 06 d Jo aouensst uodn porrod Sururen pue Surerddo [eL1) 10J 90UBMO[[Y
. . oy e or g S[enuej
00°0cc 0°0cc 0C1L6'T ClLel ! . QouBURJUIRIA pUE UONBIdd() pue ‘S|[enuel ‘SpI00aI ‘SUIMEIP pIng Sy
00°0¥Y 0°0t 0v'Tr6'e v Tre’e | wen SYHOM [[2 JO SUIUOISSIUWIO)) pue Funsa .
. . e . UugISOp SULIAUISUD
00°0vy 0'0vy Or'evee Pevee I ol paxmbai [[e Surpnjour 1030e1U0)) Aq SSumeIp UONONNSUOD pue doys
150D UONINNSUOD) [BIOL 1021 JO %€ 0| OLYST'ST | L'PST'ST | TI'T899ET | 1°T89°9¢€1 I W Ay1noag g
00°'S8¢€ 0°$8¢ 09°'6¥1°€ 9'6¥¥°¢ I wol| p1e0quUSIS [EUONOAIP pue K)3Jes IAY10 [[e ‘PIeoqusis Ajojes urejy
) i . . o TOToNgSU0d
00°8¢S 0'8cs 880eLY 6 0Ly I 'L Jopun preoqusis uoneoynuopt 309foid Areuonel§ 10 S[1qOIN
0T eve 868 80°SL0E 8'89L 14 wol| aur| adid 0y urpI099E PIEOQUSIS UOHEIYNUAPT J03[01]
00°CEl 0°Cel TLT8IT L'T8I' I ON YIS Sd Y8 pieoquals 303[o1d
009C 0'%92 by S9¢T P'$9€°T I ON YIS d.LM e preoqusis 3oafoid urey
s189K ()¢ ‘z-08mg ‘s1eak ¢z ‘1-o8w1s| 00°00YC | 0°0S 00'40S°1C 0'8tv 8y | puoN sydei3ojoyd ssar3oad A[yiuop
00051 0°0S1 00 v¥E’1 0pre’l I Wy Hodax ut paidwod Aans uonIpued-aid pue sydeidojoyd [eniu]
150D UONIANSUO)) [EI0], 3211 JO %1°0[ 0€'88TS | €°88C°S 1L°095°SY L09S°St I e SI00UIZUS 10 SANI[IOE) 919]dW0d OPIACI]
150D uonONNSUOY) IO AN JO %S0| 8¥ 19T | STIPP 9T | TS'€08°LTT | STE08°LTT I wal| (uonerdwoy/[esoway]) Aroey s Arerodwa [, s,1030e1U00)
o o o o Y o we 1500 AJ1LINJJS JOUIYAIJ
150D UORONNSUOD) [BI0L IRIAJO %S°0| 8V I¥Y 9C | S 1YY 9T | TS €08 'LTT G€08°LTT I ! ASIWO(] ‘AIINOOS FOUBLLION “OIIUBIEND) JUSWARJ SOUBAPY
150D UOHONNSUOD) [EIOL 10X JO %E°0| 68 ¥98°ST | 6¥98°CT | TI'T899ET | 1'T89°9¢€1 I woly 10BUOJ JO SUONIPUOD S} YIIM d0UBPIOIIE UL SOUBINSUL [V
junowry [ ddud U Junowry oL d U
QOUAIAT == = A u SUIo)
e (§S0) UoNIod )11 (SSM) UORIod D O | = !

109[04d A111011d J0} [esoUeD puesalfeulwipid T-000
Apn1s A11j1gisea J0J 150D UOIION JISUOD JO UMOPXEs Ig

SR 7.1-43



dnpunox SN 0001 000'022'T (37+04) 100 101
/00'SZT 57607
10B1U0)) Y} JO SjudWAIINDbAT
00°S91 0°S91 0V SLY1 V' 8LYT I UON | oyIoads oy} pue suone[nFal ‘sme[ [BIUSWUOIIAUD [[8 }IM d0ULPIOIdE
Ul JUSWIUOIIAUF 9} JO UONI)0IJ PUB JUSWIFLURTA [IUSWUOIIAUT
so[oya10q yoea 1oy w o[ 00°01TT | 011 09°1¥8°01 986 011 w UONES1SIAUL [I0S [BUONIPPE 10J UOTIONISUL §,190UI3u
IooUIFUH dY) 0} UOISSIWIQNS PUE WLILJ
furpnjour Supying [/(wQg) ajoyeroq [ 00°0TFT | 0°0CT 0T°€89°1C TIL6'T I1 IN | [eOIUY03)090) ) JO JUSWATETUS Furpnjour 110dal ‘SUONEPUSUIIOdA]
‘stsATeue ‘Furjoy 210q Aq SUOTIBTSIAUL [BITUYD)0ID) S,J0}0BIIUO))
) ] . . o [ RE] ]
00"0ZC 0°0cc 0CIL6T clel ! i aup uryym saurjadid 3urnsixa [[e Jo 3unjoayd 10} Juldduiduy pIotg
) ] . L Sd pue d LM 94} JO sAoAInS uoronnsuod-aid e Jurpnjour
00°0ss 0°0ss 00°8c6 ¥ 08c6 ¥ I Wl sKoAIns pue] J9YJ0 [[& pue jno Junias ‘oryderodos s030enu0)
junowry [ ddud U Junowry oL d U
o ($SN) uoniod 1 ($SN) uoniod D 0 [0 el

109[04d A111011d 10} [esoUeD puesalfeulwipid 2-000
Apn1s A11j1gisea J0J 150D UOIION JISUOD JO UMOPXEs Ig

SR 7.1-44



$SN UISHIOM
[IAID 10} 3211d HUN

SR 7.1-45



. uemie] woJy 904 y P32IASY G0 Yo4BN 010¢ . .
00'L 9INd 0’8 Yuag wouyg ul 90ud 671 Nd 0g°LL w (g€l )o06e®a 3daH| ¢
. uemie] woJy 904 . P32IASY G0 Yo4BN 010¢ N y
0s'e 91 Nd oLy Yuag wouyd ul 90ud 671 Nd 009 w (g'el)e9 ea adid 3daH| |
Llelse) adi,
00ce |Ujew pue Joge| 0£201 |eAowsJ pue SuIALp 0001 w 0G2=M WGZ=H e Ay st | €|
| IAL sod = =l it
000¢ § . W i
|l493eW pue Joge| 0606 [eAOWRA pue BUIALP 006 sod 0G§2=M WQ¢=H femSuresogoquit| 7|
0081 . y W .
|l493eW pue Joge| 0G'6L [eAOWRA pue BUIALIP 008 sod 0G2=M WgG'|=H fremSuresogoquit| | |
00w} |Usjew pue Joge| 0062 1800 SuWlid JO dAIsnjoul 0561 M wwo/ =3 SMIOM Juswaned| |
Ajuo 35090 [epiazew 00cl o Suippag peoy 404 |log Syee| 6
SHIOM puE S|elaew 056 M| wwpgg = 3 uni—saysniy 9sJnoy aseq qng| g
ww
93ew pue Joge| 00L LI9]ew pue Joge| 016 SHIOM pue S[eliaew 05'L — 1 oeBousBY %:mmu—_ asunog eseg| ;.
0s'¢ Joge| (A |esodsip pue uonepodsuesy 008 wy g = |esodsiq 9991d yeydsy| 9
00L Jlos Sunsixe asn—ad 008 SHIOM pue S|eliajew 0021 Jlos poo3 Aq| (swnjoA |lews) siom Sulipioeg| g
0011 |U9eW pue Joge| 0502 SYJom pue podsuely ‘sjeliajew 051 cW BUIIpIOEq o} v:mﬁw Suipoeg pues| 4
00y Joqe| oL'S 0z's mE wEm%w%va%ho\_mwo\mN syop| Buihe| adid 10 uonjeAedx3y| ¢
051 juswdinba pue Joge| oLve 0001 U woQ| ueyy ssaT SMIOM Yeadg jusweaned| z
Y juawdinba pue Joge y pelq K w SsewaI LOA SunINy JUBWAE,
0€0 : P el ov'LE Jo 9AISnjoul JuaWaAed Jjeydsy :303lqo oL9 Jo woQgz ueyy ssa >HOM Sumng Gl
Luoijejieisuy adi
00008 |el4ejew pue Joqe| 00'6.8'} 8002/ s Yuad wouyd 419 00°0SY't 1 1993§ UoiO3s H| 02
00°GE juawdinbs pue Joqe| 0S°0L1 s|eliajew Sulpjam pue Jamoduew 0o00ct 1 SYIOM [eroway Hoddng | g
0009 |ola3eW pue Joge| 00'G/8'| s|eliajew Supjam pue samoduew 000€1 3 SHop uone|jesu] poddng | g
00006 |sl4ejew pue Joqe| 00'6.8'} 8002/ 2¥s Yuad wouyd 419 00°0€0°t 1 odAy-i1 Id 394S| L1
00721 juswdinba pue Joqe| 08'6¢ |eAowa. pue SUIALIp 0022 w adAy[[[ MOM SuinuQq 9id 3122Ys| 91
|ola3eW pue Joge| 00008 |eusjew pue Joge| 0LPESL S[eLIS1eW JO BAISN|OXD 000LL 3 Mr_ou;:_ﬁr_%%mﬂwa,m:mw_mm pue :o_umo_\_nm_“:\h_wmww Sl
0001 pao1A9y €0 Y24BN 0102 0e0L M SY4omuLIo oy poddng| |
N 1975 DUB 10aE . SP0ddns JO SAISN[OX3 ) "018 Wz [ =3 poomA|d OMULIO
00's} [ousIEw P el oLve S|eliajew Jo dAIsnjoul 00ve ‘Jojesedss ‘a1} wJoy jo Buisn * 4| €l
X g ©3949U09 ¥ Suioe|d Jamodue *0™) 91940U0) Uuley
00'GL [Sl433ewW pue Joqe| 0268 BUIjoAa] J0J ‘S|ELISTEW JO BAISN[OXD 0081 198 W (01) 9% O UBld| g1
0008 |ouajeW pue Joge| 0E61L1 S[eLI9EW JO BAISN|OXD 0091 dwng 93940u09 Aq 910.40U0Q) paodtojuiay | ||
) (OV—0 una Jsysnigyxs
3500 [eusjew 00'G} iy wwgy zeiq ueyy s [enein| o)
X LI91BW pUE JOgeE| . S|eLIS]EW JO BAISN|OXD 3 w -0 UnJI3ysnipyxs 10} Suippaq [aABID
00'G¢ 19t P! qe| 05'LE et 40 aAIsNy; 00 3 wwoy zeiq ueyy sso ! 6
X uswdinba pue Joge y BULIOoUE 10} 1Bq paLLIOjOP X od X juswiead) peaH 3,
00'6 3 ! P! qe| or'LL no Buiddiyo pue pesy apid uiddiyg 0091 00€ X 00€ 1 PeaH 3lid| 8
¥ uawdinba pue Joqe| X Bulioyoue Jo, Jeq paiojap X od X uswieal| pesH 9
0061 3 ! P! qe| 09°¢l no Buiddiyo pue pesy apid uiddiyg 0062 00 X 00% jusunesd] pesH dlid| [
i . N (WO |+WQ | )WOZX00EX00€E
000€ [Sl493ew pue Joqe| 0629 |id Jo dAIsnjoxa 0091 w ‘a)id a4enbs 91940U00 9
i . . (WO |+WQ | )WOZX00%X00%
0005 [Sl493ewW pue Joqe| 06'€L 3|id Jo anisnjoxe 0002 w ‘a)id a4enbs 91940U0Q S
00¢ los papiodu 08l (Poyrew Jofew os jou) 05 4azop|ing Aq Sulppeg | ¢
3 10s pasnaJ X S[eLIS1EW JO BAISN|OXD . w Jouiwed Sulyoe:
00y |los p: 008 [elL1a3eW Jo dAISN| oL's ¢ |Suidwey yum soysoeg Aq Poeg| €
05’ juawdinba pue Joqge| 089 wn{G xo4dde : souesip Sulpuey V%72 M podsued] |l0g snjding| z
. . 9}s 8y} 0} Aeulydep . (021X3 03 43404)
00k juswidinba pue Joge| oSy 40} 3500 UoRELIOdSURIY JO SAISN|OXD 05 o gwg0 40 soyxoeq Aq voneneaxq| |
0 O B 0 B O B ]
B0USJ9)9Y / Sieliny 1500 108410 | B90UDJ9}9Y / Syewsy 1500 109410 | 90UBI9}8Yy / Syjewusy SRR | B0USJ9)9y / Syyewiny [ 1500 309410 | uoneoyoeds

(5007 BeAT) 309104d Yuad Wouyd

(6002 9oS) O Auedwo)

(6002 993) g Auedwop

(6002 3nY) ¥ Auedwop

{yun

aold Hun

SR 7.1-46



904 66'99¢ PuBlley] U SYIOM-X3|  08'L68 " 96'LYE'L w 009'1 B adig jpa1g | gg

904 €862 PuElley] U SYIOM-X3|  OL0EL " 90780'L w 00g'1 Bl adig parg | £¢

g04|  oL'sLT PUEllEY] Ul SHIOM~-XT v/N " 86690 | w oot'L ®a adig jpa1g | 9¢

PuBlleY] U SHIOM-X3|  OL'LEQ " Le1629 | w 00g't BiQ adig jpa1s | gg

PUEllEY] Ul SHIOM-XT v/N oovss| 826109 | w 08z'1 BQ adig parg | vg

904 859€2 Puelley] U SHIOM-X3|  OY'0ES " lolog’s | w 002’1 BQ adig jparg | gg

904 CINE PuBliey] Ul SHIOM-XT|  OF'LLY 6 00vAdLS|  8GLYBY | w 00l't BiQ adid jeaig | zg

go4|  oviel PuElley] Ul SHIOM-X3|  O¥'90% " A 000't BQ adig jparg | 1g

904 8Ll Puelley] U syOM-X3|  0Z'LEE " ergzoy | w 006 &1 adig jpa1g | 0g

v1'g6e 904 £2'8s1 PuBlley] Ul SHIOM-X3|  OV'bLZ " groLge | w 008 & adig jpa1s | 67
g04|  veoll Pueliey] Ul SIOM-X3|  08'6EZ " 65620 | w 00L B@ adig jpa1g | gz

904 8L101 Pueliey] Ul SIOM-X3|  06'98) 6L 00vALS|  96GGT | w 009 &@ adid e | /2

904 059, Pueliey] Ul SIOM-X3|  00'GS) " LG99’ w 005 B@ adig jparg | 9z

904 9g'19 Pueliey] Ul SIOM-X3|  OF'6EL " 2596Y' w 0t BQ adig jparg | 6z

904 8219 Pueliey] Ul SIOM-X3|  0G°€Z) " LeLzel w 00v B@ adig parg | 1z

904 005 Pueliey] Ul SIOM-X3|  08'LOL " 68'8sl'l w 0g¢ B@ adig jparg | g7

904 681y PUEllEU] Ul SYIOM-XT or'v8 " L6696 w 00¢ Bl adig jparg | gz

904 09v¢ PUEllEU] Ul SYIOM-XT 0569 " 16'86L w 05z Bd adig pparg| 1z

PUEllEY] Ul SHIOM-XT 06'Ly " 8L'S68 w 00z & adig jpa1s | 0z

PUEllEY ] Ul SHIOM-XT or'Le " Ly'Lyy w 0gle adig jpa1g | 61

PUEllEY ] Ul SHIOM-XT 06'€2 " 0£'868 w gzle adig jparg | g1

PUEllEY] Ul SHIOM~-XT or'sl " Lv's62 w oole@ adig parg | 71

PUElieYL Ul SYHOM-X3 001 " 67522 w 08ela adig jparg | g1

PUEllEY ] Ul SHIOM-XT 058 dos| SLLYL w 0geld adig joa3g | g1

(Pueliey ) U1 Bpep) Ajuo 1500 [eLiatew 00'0% w (58052 &1a OAd| v1

(Pueliey ) Ul BpE) Ajuo 3500 [eLiatew 002¢ w (§'€1) 00z BQ adid OAd| €1

(PuElieY L Ul BPE) AjuO 3500 [eLiatew 0022 w (g€1) 091 BQ adid OAd| zt

V/N w (s€1) 051 ®a adid OAd| LI

(PuelieY L Ul BpE) Ajuo 3500 [eLiatew ovol w ger)orLea adid OAd| of

(Pueliey ) Ul BpE) Ajuo 3500 [eLialew 00L w (5€1)06&Q adid OAd| 6

(Pueliey ) Ul BpE) Ajuo 3500 [eLiatew or'e w (g'el)e9 B OAd| 8

00Gk vemeL Eew w_mu_ 0z16 sy m_wrz“mc_mmoﬁm%% __ﬁ 0z'8L w (§8) 052 ®1d 3daH| ¢
00'se uemeL Eew w_mu_ oror sy M_H__D“mc_mmoﬁm%% __ﬁ 0295 w (g€l ) 002 &a adid 3daH| 9
0022 uemeL Eem w_mu_ oree sy m_wﬂ__b“mc_mmoﬁm%% __ﬁ 00'9¢ w (g€l )09l Ba adid 3daH| &
0002 v/N v/N w (s€1) 051 ®a adid 3dQH| ¥
0011 uemeL Eeum__mm (4] sy m_wo:_ﬂmc_mmoﬁm%% __ﬁ 0g'LL w (seLyorrea adid 3daH| ¢
EELEETEN \ SyJewsy 1809 19941 EEIEYETEN] \ SyJewsy 3509 30341 ERIENETEN ] \ S)yewsy 1809 39241 EELEETEN \ SyJewsy 1s09 30341 Jun Co_u_ﬂo_l.v_ovnw swoyp oN

(5007 BeAT) 309104d Yuad Wouyd

(6002 9oS) O Auedwo)

(6002 993) g Auedwop

(6002 3nY) ¥ Auedwop

aold Hun

SR 7.1-47



Gad

0L0 juawdinba pue Joge| 06Gl adid jo aAIsnjoxa 08’1 w 091 &g OAd) SHOM Suike] adig mMMI S
090 juawdinba pue Joge| 06l adid jo anIsnjoxa oLl w 0S| &g OAd) Hom Suike] adig mnmﬂm_m 14
050 juawdinba pue Joge| 08l adid jo anIsnjoxa 0zl w oLl &g OAd) Hom Suike o mnmﬂm_m €
050 juawdinba pue Joge| ozvl adid jo aAIsnjoxa 0zl w 00! &a OAd) Hom Suike] adig mnmﬂm_m 4
oro juawdinba pue Joge| 09°¢€l adid jo aAIsnjoxa 001 w 09 B1q OAd) SHOM Buike adig mnn‘n_m 1
<SYI0M Buihe) adid>
usyd wouyd ut 9oud 00'66€ w 008’} ®d adid 93340U0) | 69
w 0oLt ®d adid 93340U0Q | g9
w 009'} ®d adid 93340U0Q | /9
usyd wouyd ut 9oud 00012 w 00S'} ®d adid 93340U0Q | 99
w oov't ®d adid 93340U0) | G
w ooe't ®d adid 93340U0Q | 49
usyd wouyd ut aoud 05'9¢1 w 002’} ®d adid 93340U0Q | g9
w 00}t ®a adid 93340U0Q | Z9
usyd wouyd ur sotid 00cL usyd wouyd ut 9oud 05'16 w 000°} ®d adid 93240U0Q| |9
eulyg woly go4d 0TYLE'L ﬁwMMﬂmw%:oM%%w wwo.u.mwo—ww w 009'} ®d adig uoJf 3seQ 2|3ond| 09
eulyg woly go4d V/N ﬁwMMﬂmﬂﬂcﬂ%%w %wM@mM,w— w 00S'} ®d adig uoJf 3seQ 2|3ond| 6g
eulyg woly go4 L0t ﬁwMMﬂﬁ%:oM%%w SYOLLL w oov'l ®d adig uoJf 3seQ 2|3ond| 8g
eulyg woly go4d V/N posied m—.gomg.o wmm ov vyt w 0ge’t Bd adig uoJf 3seQ 2|3ong| £g
eulyg woly go4d V/N posied m—.go%.o wmm w 05e't ®d adig uoJf 3seQ 2|3oNQ| 9g
00008 euyo woy 804 GL0GE euyo woy 804 07L2L e ooz VIS | w 00Z't ®Q adig uoi 3589 aiong | g
00'00L euyo woy 904 0E'H29 e ooz 9956 | w 001’k ®Q adig uoi] 3589 aiona | g
00009 euyO WOy B804 bZ9YT euyo woy 804 00918 oS ooz Sovs w 000't ®Q adig uoi 3589 aiong| g5
00'06% euyo woy 804 18'107 euyo woy 904 0128V S ooz 5t89 w 006 ®1a adig uou] 3529 aiRong | zg
00°00% eulyg wo god €009} eulyg woly go4d 0L'eve ﬁwMMﬂmw%:oM%%w %—A.mmMNw w 008 e!a adig uoJf 3seQ 2|3onq| |G
00'02¢ eulyg woi god 88°LEL eulyg woly go4d 08'vL2 HMMMK\,””%%M__%HM % w 00. &a adig uoJf 3seQ 2|3ond| 0g
00'09¢ BulyD wo4 g04 G690} eulyg wod go4d 0cvie WMMMW_\%M%:@M__%%M Nwmnm_www w 009 B!a adig uoJf 3seQ 23N | 6t
00002 BulyD wo4 g04 1244 eulyg wod go4d 06191 WMMMW_\%M%:@M__%%M MMWW— w 006§ ®&!a adig uoJf 3seQ 23N | g
000L1 BulyD wo4 g04 ¥6'89 eulyg woi go4d oL'eel WMMMW_\%M%:@M__%%M QNMMMN— w 0sy Bla adig uoJf 3seQ 2N | L
000yl BulyD wo4 g04 1661 eulyg wod go4d 05911 WMMMW_\%M%:@M__%%M mw.w%N.w— w 0oy Bla adig uoJf 3seQ 23N | ot
00GLL Bulyp wo4 go4 0C'L6 WMMMW\%M%:@M__%%M om@.mn.m— w 0S¢ ela adig uoJf 3seQ 23N | Gy
00001 BulyD wo4 g04 81'€E eulyg wod go4d 06'LL WMMMW_\%M%:@M__%%M Mmhw.mw w 00¢ ®&la adig uoJf 3seQ 2|3onq|
00'GL BulyD wo4 go4 t44v4 eulyg wod go4d 0g'19 WMMMW_\%M%:@M__%%M NMWM w 0S¢ &la adig uoJf 3seQ 2|on(| gy
puejiey] ul sxdop-x3 ovesl’t " 1£°G50°01 w 000C ®'d adid 9238 Zp
puejiey] ul sxdom-x3 V/N " 9€91LL'6 w 006l !d adid 9238 |t
puejiey] ul sxom-x3 OLLLO'L " GY'GLO'6 w 008'} ®'d adid 9238 | OF
puejiey] ul sxdom-x3 V/N " erILY'8 w 00L°l ®!d adid 9935 | 6€
90UBJ9)9Y / Syleway 1509 192.1Q 20UBJ99Y / Syeway 1809 3109241Q 90UBI9}9y / Sieway 1509 1992JIg 90UsJ9joy / Sewsy 1509 199JIQ un uoneoyosds swo oN

(5007 BeAT) 309104d Yuad Wouyd

(6002 9oS) O Auedwo)

(6002 993) g Auedwop

(6002 3nY) ¥ Auedwop

aold Hun

SR 7.1-48



OBQ pUE UOIBABOXD 4O BAISN|OX

00'L 0082 juawdinba pue Joge| 06'€C spiom Suike] adid 4o somoduew AUQ 0zel w 06¥ ©la YHop Suife] adid U0 ISeD | |y
00'9 juswdinbs pue Joqe| oLze B ey s 1o owduon g, 0z 0l w 00y ©a|  SHom Buike odig uoar 3seD | o
00 juswdinbs pue Joe| 0912 B auter s 1o owduen or's w 0gg ea|  Hom Buike] odig uoap IseD | 6g
sy juswdinbs pue Joqe| 0502 B ey o 1o owduon f, ore w 00g ®a|  SHom Buike] odig uoaf IseD| 8¢
ey juswdinbs pue Joe| 0’61 B ey s 1o owduen oL's w 08z ®a| SHom Buikeq adig uod IseD| L¢
uewdinbe pue Joge| oevy w 000 &' YHoM Buife] adid (0218 | 9¢

uewdinbe pue Joge| 08'ey w 006} &!d YHoM Suife) adid (0218 | Gg

uewdinbe pue Joge| ozey w 008’} &!d YHoM Suife) adid (0218 e

uswdinbe pue Joge| 092y w 00L°} B! YHoM Buife] adid [0218| g€

uewdinbe pue Joge| 00°zy w 009°} &!d YHoM uife] adid [0218| 2

uswdinbs pue Joge| 06'0% w 00G°} &!d Mo Buike adid (2235 | |g

uswdinba pue Joge| 08'6¢ w oov'l elid YHoM Buike edid (2235 | 0E

uswdinbs pue Joge| 02'6¢ w 0g¢’l eld oM Buike] adid [0e3g | 62

uswdinba pue Joge| 098¢ w 052’1 eld oM Buiken] adid [oe3g | g2

juswdinba pue Joge| 01'8¢ w 00z'} &!d oM Buike] adid [eeag | /g

juswdinba pue Joge| 06'9¢ w 0oLt el oM Buiken] adid (oo | 92

juswdinbe pue Joge| 08'Ge w 000°} & oM Buike] adid (o8| Gz

juswdinbs pue Joqe| oLve w 006 &'d WO Buihe] adid [9931S | pZ

juswdinbs pue Joqe| 05'€e w 008 e'd WIop Buihe] adid |9931S | €2

juswdinba pue Joqe| or'ze w 00 ®'d WIop Buihe] adid [9931S | 22

juswdinba pue Joqe| 0g’1e w 009 e'a WIop Buihe] adid 99315 | |2

juswdinba pue Joqe| 0108 w 006 e'a Wop Buihe] adid [9931S | 0Z

juswdinba pue Joqe| 0562 w 0Sy e'a WIop Buihe] adid [991S | 6

juswdinba pue Joqe| 0062 w 00v &'a WIop Buihe] adid [991S | 8|

juswdinba pue Joqe| (V414 w 0S¢ ela MIOp Bulhe] adid [9931S| /|

juawdinba pue Joqe| 08'L2 w 00€ e MIop Bulhe] adid [9931S| 9|

juawdinba pue Joqe| 0g'Le w 0S5z e'd MIOM Bulhe] adid [9931S| G|

juawdinba pue Joge| 0L'9¢ w Gge ®d YHop Buihe adid [e1S | |

uawdinba pue Joge| 0lL'9¢ w 00¢ &a YHop Buihe adid jea1g | g

uawdinba pue Joge| 09'le w 091 ea YHop Buihe adid [eIg | Z|

uawdinbe pue Joge| 060 w 061 ea YHop Buihe adid jeIg | ||

uewdinba pue ioge| 0€'61 w oLLea YHop Buihe adid [e1g | 01

juawdinba pue Joqe| 0z'8l w 06 e!1q YoM Bulhe] adid [9931S| 6

juswdinba pue Joqge| 00°L1 w €9 eliq YoM Buihe] adid |993S5| @

og’l juswdinba pue Joge| 00'L) adid Jo amisnjoxs 00°¢ w Ge¢e ®da OAd) Hom Suike] adig mAMMM L
oo't juswdinba pue Joge| 0591 adid Jo amisnjoxs 0€C w 00¢ ®a OAd) Hom Suiker] adig mAMMM 9
90UvJ9joy / Sewsy 1500 199241 90U8J9}9Y / Sewsy 3500 30941Q 90UBI9}9y / Sieway 1500 1992410 90UsJ9joy / Sewsy 3500 30941Q un uoneoyosds swo oN

(5007 BeAT) 309104d Yuad Wouyd

(6002 des) O Auedwod

(6002 993) g Auedwop

(6002 3nY) ¥ Auedwop

aolid Hun

SR 7.1-49



Syom Juiof adid pue Aien098. JuswaAed ‘Buljjoeq

“uoriensoxs o Bunioddns o 00'006 008t ®@|  uonejesu] adig 93040U00
00LL ®i@|  uonejessy] edig 83es0U00

009't @[  uone|eIsu] odig 3040u0D | |
e o B o 1ot ot 00088 0061 ®i@|  uonejelsu] adig a3es0u00
00t'l ed uone|jeisu] adid 93240U00
00g'l elq uone|jeisu] adid 93240U00
ewdinba pue Jogel  00'8E nensots ‘o Sumodons s yoods ooy 00'00E 00z'1 ®i@|  uoneEIsu] odig Syes0U0Q
juswdinbs pue Joge| 00°G¢ 001'l &d uone|jeisu] adid 93240U00
juswdinbs pue Joge| 00°€e 000'] &d uone|jeisu] adid 93240U00
juewdinbs pue Joge| 09'8¢ B ater oot 1o owoiunts o 05°Z11 009's &ia|  sHom Buiker adig uo] 3sBD
Joge| 05'Le B ter sas 1o owoiums o 0v'86 006’} &ia|  SHoMm Buiker adid uo] 3seD
Joge| ov'oe e oot 16 sowaumt i 00Vl @ia|  SHom Buiker adig uo] 3seD
juawdinbs pue Joge| 0z'se B ater o0t 16 rowaumt i 0L'08 0Ge'l eia|  SHOM Buiker adig uod] 3seD
juswdinba pue Joqe| oL've u:xwuhm%cﬂ,_m “M_me”wwﬂﬁwmwzﬁw 06¢2'L eia Ydop SBuike] adid uoJ] 1se)
00'L1 juawdinbs pue Joge| 00'e e o0t 15 rowaiunt i 089 00Z'L @a|  SHOM Buiker adig uod] 3seD
00°G1 juawdinbs pue Joge| 08'1e B ater o0 1o rowaiunt i 09'65 001’k eia|  sHom Buiker adig uo] 3seD
00°el juawdinbs pue Joge| oL'0g e oot 16 sowaumt i 06'9% 000’} @ia|  SHOMm Buiker adig uod] 3seD
00Z! Joge| 0562 B ater o0 1o rowaiunt i 06'8¢ 006 @a|  SMOM Buike adig uo] 3sED
0Lt juswdinbo pue Joge| ov'8z T ke sent 15 sowdoes e oLLe 008 ®IQ|  SHom Buike adig uoJ] 3seD
000} 00°0% juawdinbs pue Joge| oe'Lz e oot 16 sowaumt i or'se 00L ®a|  SMOM Buike adig uo] 3sED
00'6 00z¢ juawdinbs pue Joge| 019z B ater o0t 16 sowaumt o ov'6l 009 &i@|  SMOM Buike adid uo] 3sED
00'8 0008 juawdinbs pue Joge| 0062 B ater o0t 16 sowaumt o 05wl 00G ®ia|  SMOM Buike adig uo] 3sED

90UsI9}9Y / Seway 7500 10941 90Ud.19}9Y / Speway 7500 30941Q S0UaI9joy / Speway 3500 100.41Q 90Us19)9Y / Seway 7500 309.1Q
(G002 BeAI) 00104d Yuod wouyd (6007 055) O Aueduiog (6007 955) § Auedwog (6002 81y) v Auedwop uoneoyoads swe

aold Hun

SR 7.1-50




juswdinba pue Joge| 0£201 Jsmoduew Aluo| gg'0l / €18 od pueB Jourioy / u:mmmwswwm SHOM 3ulof [eoiueyospy | 9g
juswdinba pue Joge| 09'96 Jsmoduew Aluo| 90’6 / 869 od pueB Jourioy / u:mmmmmswwm SHOM Julof [eoiueyospy | Gg
juswdinba pue Joge| 0606 Jsmoduew Ajuo| 168 / €9 od R u:mmmnwswwm SHOM 3ulof [eoiueyospy | yg
juswdinba pue Joge| 0268 Jsmoduew Ajuo| GG/ / 18°G od pueB Jourioy / u:mmmwswm SHOM Julof [eoiueyospy | gg
juswdinba pue Joge| 0S'6L Jsmoduew Ajuo| 189 / €2'G od pueB Jourioy / u:mmmnmswwm SHOM 3ulof [eoiueyospy | ze
juswdinba pue Joge| 06°SL Jsmoduew Ajuo| 189 / €2'G od pueB Jourioy / u:mmmmswwm SHOM Julof [eoiueyospy| |g
juswdinba pue Joge| 02'89 Jsmoduew Aluo| 0’9 / GOy od pueB Jourioy / u:mmm"wswwm SHOM 3ulof [eoiueyospy | og
juswdinba pue Joqe| 0191 od 000'Z &'d Sop Juiop adid 19935 | 67
juswdinba pue Joqe| 0G0LL od 006l &1a SHop Juiop adid [993S | 87
juswdinba pue Joqe| 0891 od 008l &1a SHOp Juiop adid [993S| /2
juswdinba pue Joqe| 01651 od 00L'L &1 oM Julop adid [991S | 92
juawdinba pue Joge| or'est od 009'] &1Q MIOM Julop adid 99315 | GZ
juawdinba pue Joge| oL'LYL od 00S'| &1a MIOM Julop adid 99315 | ¢
juawdinba pue Joge| 0021 od 00%'l B1a MIOM Julop adid 99315 | €7
juawdinba pue Joge| or9gl od 0s¢g'l eig MIOM Julop adid 99315 | 72
juawdinba pue Joge| 0L°0E1 od 05z’ &1a oM julop adid 9935 |12
juswdinbs pue Joqe| 0062! od 002’1 elQ MIOM Julop adid 98315 | 0g
juawdinba pue Joge| 0€611 od 00l1‘l B1Q MIOM Julop adid [9931S | 61
juawdinba pue Joge| 09°€LL od 000'] &1a MIOM Julop adid (99315 | 8|
juswdinbs pue Joqe| 00801 od 006 &'d MIOM 3ulop adid [993S| /|
juswdinbs pue Joqe| 0£201 od 008 e'a MO julop adid [991S| 9
juswdinbs pue Joqe| 0996 od 00L &'d MOoM Julop adid [991S| G|
juswdinbs pue Joqe| 0606 od 009 &'a MOM Julop adid [991S | ]
juswdinbs pue Joqe| 0268 od 006G e'a MIOM Julop adid [991S| g
juawdinba pue Joqe| 0S'6L od oSy ela MIOM Juop adid [991S| Z|
juawdinba pue Joge| 06°€L od 0o e'a YHOM Ul adid [993S | ||
juswdinba pue Joge| 02'89 od 0G¢ ela YHOM Julop adid [993S | O
juswdinbs pue Joqe| 0529 od 00¢ &'a SMIOM Julop adid [991S| 6
juswdinbs pue Joqe| 0896 od 0SzZ e'a MIOM Julop adid [991S| 8
juswdinbas pue Joqe| [N od Ggzz ed MIOM Julop adid [991S| £
juswdinbs pue Joqe| 05°GY od 00z &'d MIOM Julop adid [991S| 9
juswdinbs pue Joqe| 08'6¢ od 091 &a MIOM Julop adid [991S| g
juswdinbs pue Joqe| oL've od 0S| ea MIOM Julop adid [991S| ¢
juswdinbs pue Joqe| ov'8e od oLl &a MIOM Julop adid [991S| €
juawdinbs pue Joqe| 0L'2e od 06 B'd MIOM Julop adid [991S| 2
juawdinbs pue Joqe| 00'LL od €9 eiq MIOM Julop adid [991S| |
S0uvJ9joy / Spewsy [ 3500 3001 _| S0U0J9}9y / Sypeway 1500 109410 | 90U0I9J0y / Syjewoy [ 3500 30941 S0UvJ9joy / Sypewey 1500 109410 | uoneoyosds

(5002 'BeAI) 303004 Yuad Wouyg

| (6002 d9s) O Auedwog | (6002 9o3) g Auedwo)

(6002 3nY) ¥ Auedwop

{yun

aold Hun

SR 7.1-51



juawdinba pue Joge| 00621 od Gzz &ed SYIOM uonensu] dAA | g/
Juswdinbs pue Joqe| 0g6L1 Jamoduew Ajuo 08’12 od 00z Bla SHIOpM uonesu] dAleA | |/
juawdinba pue Joge| 09°€LL od 091 elq SYIOM uonensu] dAeA | 0/
Juswdinbs pue Joqe| 00801 Jamoduew Ajuo 0581 od 0S| elq SHIOp uonessu] aAleA | 69
juawdinba pue Joge| 0£201 od oLl e SYIOM uonensu] dAeA | g9
juswdinbs pue Joge| 0996 Jamoduew Ajuo 0061 od 001 BlQ SHIOM uonesu] aAleA | /9
juswdinbs pue Joqe| 0606 Jamoduew Ajuo 0061 od 09 elq SHIOp uonesu] aAeA | g9
juswdinbs pue Joge| 016G Jamoduew Ajuo 0069 od 009°1L eid MIOM 3ulop a8uel{| g9
juswdinba pue Joge| or'est Jemoduew Ajuo 0009 od 00S°1 eid MIOM 3ulop s8uel{| 49
juswdinba pue Joge| 0Lyl od 00v'l Bld HOM Julop a3uel| g9
juswdinba pue Joge| 00zl Jemoduew Ajuo 0081 od 06¢‘L eld MIOM 3ulop s8uel{| zg
juswdinba pue Joge| ov'9el od 0sz') ®ld HOM Julop e3uel4| |9
juswdinba pue Joqge| 0L0EL Jemoduew Ajuo 0088 od 002’1 ed MIOM 3ulop s8ueld| o9
juswdinba pue Joqe| 00621 Jemoduew Ajuo 00'€e od 0011 & MIOM 3ulop s8ueld| g6
juswdinba pue Joge| 0€6lLL Jemoduew Ajuo 0008 od 000°l e!id MIOM 3ulop a8ue|{| gg
juswdinbs pue Joge| 09¢lLL Jemoduew Ajuo 0092 od 006 &' IO Jutop a8uel{| /g
juswdinba pue Joge| 00801 Jamoduew Ajuo 05’12 od 008 e'a IO Julop a8ue|{| 9g
juswdinbs pue Joge| 0£201 Jamoduew Ajuo 0081 od 00L &a SMIOM 3ulop a8uel{| GG
juswdinba pue Joge| 09'96 Jamoduew Ajuo orvl od 009 &' IO Jutop a8uel{| G
juswdinba pue Joge| 0606 Jamoduew Ajuo 92721 od 006 &' IO Julop a8uel{| g6
juswdinba pue Joge| 02’68 Jamoduew Ajuo (VAN od oSy e'a IO Julop a8uel{| zg
juswdinba pue Joge| 0S'6L Jamoduew Ajuo €001 od 00v &a IO Jutop a8uel{| |G
juswdinba pue Joge| 06'€L Jemoduew Ajuo 8v'6 od 0S¢ ea IO Julop a8uel4| oG
juswdinba pue Joge| 02'89 Jamoduew Ajuo 8v'6 od 00€ &'a IO Jutop a8ueld| 6f
juswdinba pue Joge| 0529 Jamoduew Ajuo 9€'8 od 0SZ e IO Julop a8uel{| gy
Juswdinba pue Joge| 08491 Jamoduew Ajuo 006G od 009'] &1d SHOM Julor [eoiueyosy|
juswdinba pue Joge| 01651 Jamoduew Ajuo 0005 od 006'] &1d SHOM Julop [eoiueyospy| o
juswdinba pue Joge| ov'est od 00v'l e!d HOM UIOf [BOlUBYOSN | G
juswdinba pue Joge| oLyl Jamoduew Ajuo 000V od 0s¢'l eld SHOM Julop [eoiueyospy |
juawdinba pue Joge| 002yl od 0s¢’l ela SHOM UIOf [BOlUBYOSN | g
juawdinba pue Joge| orogl Jamoduew Ajuo 0028 od 002') &d oM Julop [eoiueyospy| zy
juawdinba pue Joge| 0L0¢1 Jamoduew Ajuo 0082 od 001'l &d oM Julop [eoiueyospy| |
juawdinba pue Joge| 00621 Jamoduew Ajuo 0062 od 000'] &d SHOM Julop [eoiueyospy | op
juswdinba pue Joge| 0€'6LL 00Ce od 006 ®a YHOM JUIOP [BOIUBYOSN | 6E
juswdinba pue Joge| 09°€LL 0081 od 008 ®!a YHOM JUIOP [eOlUBYOSN | BE
juawdinba pue Joge| 00801 Jamoduew Ajuo| 80zl / 626 SL T — , u:mmﬁwmn&wn_um_ SOM JUIoP [eolueyosy | /e
e | O | g O P | O e PP o | oot wer o

aold Hun

SR 7.1-52



juswdinba pue Joqe| 09°'€9¢ od 009l ®1Q SHIOM uonensu] aAleA | 0
juswdinba pue Joqe| 0£'26¢ od 005'1 ®ld SHIOM uonensu] aAleA | 68
juswdinba pue Joqe| 06°07¢ Jamoduew Ajuo 00509 od 00t'L Bd SHIOM uonessu] aAleA | gg
juswdinba pue Joge| 05'62¢ od 0s€e'l eld SHIOM uonesu] aAleA | /g
juswdinba pue Joge| 0z8le od 052'l Bd SHIOM uonessu] aAeA | 9g
juswdinba pue Joge| 08'90¢ Jamoduew Ajuo 000£S od 00Z'L ®d SHIOM uonensu] aAeA | 68
juswdinba pue Joge| 05662 od 001°l ®Q SHIOM uonensu] aAeA | g
juawdinba pue Joge| 01'v82 Jamoduew Aluo 00088 od 000’} ®Q SHIOM uonensu] aAeA | g8
juawdinba pue Joge| 0Lzle Jamoduew Ajuo 00618 od 006 ©!a SHIOM uonensu] aAeA | zg
juawdinba pue Joge| or'192 Jamoduew Ajuo 00052 od 008 elq SHIOM uonessu] oAl | |8
juawdinba pue Joge| 00052 Jamoduew Ajuo| 89’00z / ¥£'Gzz | od >Emuu:mwo%,_w\_,omwﬂ,“_,ﬂm SHIOM uonensu] aAeA | 08
juawdinba pue Joge| 09862 Jamoduew Ajuo| G'97] / 08961 | od IS — m>mww°ﬂm SHIOM uonessu] aAeA | 6/
juawdinba pue Joge| 0122 Jamoduew Ajuo| g/°1¢| / 819G | od onen Ao / m>_mwm mh_m SHIOM uonessu] aAeA | g/
juawdinba pue Joge| 06612 Jamoduew Ajuo| 0p'ez] / 6¥°€€l | od IS — m>_..wmw m:_w SHIOM uonesu] aAeA | £/
juawdinba pue Joge| 05402 Jamoduew Ajuo| g1'g0] / 8GOl | od >Emuu:mwonw,_w\_,omwﬂ,“_,ﬂm SHIOM uonesu] dAlA [ 9/
juawdinba pue Joge| 02€61 Jamoduew Ajuo 80°LG od 0S¢ ela SHIOM uonesu] dAeA | 6/
juawdinba pue Joge| 08181 Jamoduew Ajuo 9198 od 00€ &lq SHIOM uonesu] dAeA | 4/
juawdinba pue Joge| 0L0g1 Jamoduew Ajuo P INkA od 062 elq SHIOM uonensu] dAleA | g/
90UvJ9joy / Sewsy 1500 199241 90U8J9}9Y / Sewsy 3500 30941Q 90UBI9}9y / Sieway 1500 1992410 90UsJ9joy / Sewsy 3500 30941Q un uoneoyosds swo oN

(5007 BeAT) 309104d Yuad Wouyd

(6002 9oS) O Auedwo)

(6002 993) g Auedwop

(6002 3nY) ¥ Auedwop

aold Hun

SR 7.1-53



The Preparatory Study on The Siem Reap Water Supply Expansion Project

SR 7.2 Breakdown of Operation and Maintenance Cost

(1) Calculation of Power Consumption for Intake Facilities

Intake Pump station; Priority project 33,000m3/day

Not include standby and manual Mechanical Equipment below.

. Load
Facility/Equipment Specification (k?/s\/,n?; 9 QY Output factor Total Load Remarks
Duty kw (/24hr) kwh
01. Intake Facility
Horizontal Double Volute Consider
Raw Water Pump Centrifugal (VSD, split casing) 68 2 136 1.0 118 VSD
11.5 m3/min factor
. Motorized Butterfly
Discharge Valve Dia.300mm 0.2 2 0.4 0.02 0.008
. Submersible
Sump Drainage Pump 0.3m3/min x 15m 2.2 2 44 0.02 0.088
. Submersible
Floor Drainage Pump 0.3m3/min x 20m 4 1 4 0.02 0.080
Overhead Crane(1) Motorized bridge crane 3ton 3 1 3 0.02 0.060
Sub Total 119
Others( Lighting and 12
Ventilation )
Total 130
Supporting Repot SR7.2-1




The Preparatory Study on The Siem Reap Water Supply Expansion Project

(2) Calculation of Power Consumption for Water Treatment Plant

Water Treatment Plant; Priority Project 30,000m3/day (Product water)

Not include standby and manual Mechanical Equipment below.

Power| Q't Total Load Total Load
Facility/Equipment Tag No. Specification (kW) Y Output | factor Remarks
Duty kw (/24hr) kWh
03. Flocculation / Sedimentation Basin
03MV11to |Electrically operated , Eccentric
De-sludge Valve.1 43 DN 150mm 0.08 6 0.48 0.02 0.01
Sump Drainage Pump |03DP11 to 41 Submersible 15 1 15 0.02 0.03
P g P 0.2m3/min x 15m ' ' ' '
. Self-priming Centrifugal
Sampling Pump 03SP11to 21 0.06m3/min x 12 m 0.4 1 0.4 0.02 0.008
04. Filters
. 04MV11lto |Motorized Sluice Gate with head
Filter Inflow Gate 81 stock  400mmW x 400HmmM 0.4 4 1.6 0.02 0.03
Backwash Water 04MV12to |Motorized Sluice Gate with head
Discharge Gate 82 stock  700mmW x 700mmH 075 4 3 0.02 0.06
Backwash Valve 04MV14 to M.otorlzed Butterfly 0.4 4 16 0.02 0.03
84 Dia.500mm
. 04MV15to |Motorized Butterfly
Air Scour Valve 85 Dia.400mm 0.2 4 0.8 0.02 0.02
04MV17to |Motorized Butterfly
Effluent Valve 87 Dia.400mm 0.2 4 0.8 0.02 0.02
Backwash Pump 04BP11 o 31 | HOrizontal Centrifugal 37 1 37 0.02 0.74
17m3/min X 8m
. 04AB 11to |Roots Blower
Alr Blower 31 68Nm3/min x 3500mmAq s ! & 0.2 15
. Submersible
Sump Drainage Pump [04DP01/02 0.3m3/min x 15m 2.2 1 2.2 0.02 0.04
. Self-priming Centrifugal
Sampling Pump 04SP01/02 0.06m3/min x 12 m 0.125 1 0.125 0.02 0.003
05. Clear Water Reservoir and High Lift Pump Station
Horizontal Double Consider
High Lift Pump 05HP11 to 51|VoluteCentrifugal 200 2 400 0.5864 235 Average
17m3/min (split casing) Flow
. 05MV11to |Motorized Butterfly
Discharge Valve 51 Dia.400mm 0.2 2 0.4 0.02 0.008
. Submersible
Sump Drainage Pump [05DP01/02 0.1m3/min x 12m 2 1 2 0.02 0.04
Horizontal Centrifugal Pumps
Z':i':t Water SWPY lospuor  |with Pressure tank 1.5m3/minx | 9 1 9 0.5 45
35m
Chlorination Booster 05BP11 to 31 Horlzont.aI Centrifugal 75 1 75 10 75
Pump 0.4m3/min x 52m
Overhead Crane OsHcop  |Motorized bridge crane 3 1 3 0.02 0.06
3Ton
Supporting Repot SR7.2-2




The Preparatory Study on The Siem Reap Water Supply Expansion Project

06.Chemical Building

Alum Dosing System

. 06ALM11 to |Vertical
Alum Mixer a1 (2.8m x 2.3m x 3.5mH. 4 1 4 0.49 1.96
Diaphgram Pump (Manually
Alum Pump giALPll 0 stroke control type) 70-790L/h x 2.2 1 2.2 0.98 2.16
20m
06ADC11 to |Filter Type, Approx.9.0m2,
Alum Dust Collector al Filtreration Air 10ma/min 15 1 15 0.02 0.03
Portable Belt Portable Belt Conveyer
Convevor 06BC11 \S/v3_5(|)x Sén - - 1 1 1 0.02 0.02
. tainless Steel Submersible
Sump Drainage Pump |06DP11/21 0.24m3/min x 15m 2 1 2 0.02 0.04
Lime Dosing System
Vertical
Lime Mixer ZiLMH 0 (2.8m x 2.3m x 3.5mH, W.D. 4 1 4 0.49 1.96
2.5m)
Diaphgram Pump (Manually
Lime Pump 06LP11 to 61 |stroke control type) 39-390L/h x 2.2 2 4.4 0.98 4.31
20m
. 06LDC11 to |Filter Type, Approx.9.0m2,
Lime Dust Collector a1 Filtreration Air 10ma/min 15 1 15 0.02 0.03
Chemical Crane osmcor  |Motorized with Trolley 115 | 1 115 | 002 0.02
2.0 Ton
. Stainless Steel Submersible
Sump Drainage Pump [06DP13/23 0.24m3/min x 15m 2 1 2 0.02 0.04
Chlorination System
Chiorinator-Pre 06CL11 to 13[Auto Vacuum solution feed type | oo | | g 05 1 0.03
(include ejector) 10kg/hr
Chlorinator-Post 06CL21 to 23|Auto Vacuum solution feed type | o5 0.025 1 0.03
(include ejector) 10kg/hr
Chlorine Crane osmcoz  |Motorized with Trolley 115 | 1 115 | 002 0.02
2.0 Ton
07.Backwash Recovery Tank
Backwash Recovery Centrifugal Pump
Pump 07WP11/31 0.78m3/min x 15m 4 1 4 0.67 2.67
Sump Drainage Pump |07DP01/g2  [SUbmersible 2.2 1 2.2 0.02 0.04
P g P 0.3m3/min x 15m ' ' ' ’
08.Sludge Discharge Tank
Sludge Discharge 08WP11/31 Centrlfggal Pump 55 1 55 05 275
Pump 1m3/min x 15m
Sump Drainage Pump |08DPo1/02 | SUPMersible 2.2 1 2.2 0.02 0.04
P g P 0.3m3/min x 15m ' ' ' '
Sub Total 265.3
Others( Lighting and 29
Ventilation )
Total 294
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The Preparatory Study on The Siem Reap Water Supply Expansion Project

SR 8.1

ANALYSIS ON WATER PRODUCTION COST FOR THE EXISTING
GROUNDWATER USERS

In the inventory survey, the cost of operating and maintaining various types of water supply
facilities of each establishment was estimated by the interviewers by using the information they
obtained during the site visits. The monthly operation and maintenance cost estimated here
consists of labor cost and energy cost in addition to other regular running costs such as the cost
for chlorine (disinfectant) and minor repair costs. The obtained data for monthly average O/M
cost and installation cost of water supply facilities were used to estimate the unit water
production cost (US$ per one cubic meter of water) for each category of the five establishments.
Since the total cost of unit water production over a long period (15 years) is considered, major
maintenance cost was included in the calculation. The following two cases of different ratios of

major maintenance cost were evaluated.

Case A : Major maintenance cost is 30% of the total installation cost, 3 times over 15 years
Case B : Major maintenance cost is 35% of the total installation cost, 3 times over 15 years

Prerequisite for estimation of major maintenance cost:

Durable years of water supply system including wells is designated as 15 years by
government’s handling notification and during its period, major maintenance of
equipment is roughly supposed to be conducted three times by major maintenance
period of 5 year that is designated by technical manual, as showed below.

e Durable years of water supply system including wells : 15 years

(Handling notification by Japanese Government on application of durable
years, March 2000)

e  Major maintenance period such as submersible pump: every 5 year

(Technical manual for operation and maintenance of motors and pumps
including wells, Japan water works association, 1999)

The results are shown in the tables below along with the average water use amounts, the O/M
cost, facilities installation cost obtained in the survey, and the calculated major repair cost for

the category. The unit water production costs are shown in the bottom (row F).

Supporting Report SR 8.1-1



SR 8.2

Project Cost Components

MAIN INPUT SHEET

All figures are in USD x 1000

Figures Created by Engineering Cost Estimates Appearing in Table 7.7 of Project Working Papers

Project Cost Components Total | 2009 | 2010 | 2011 [ 2012 | 2013 | 2014 | 2015 | 2016 |
[Civil Works
Intake Chamber
- Foreign Component 16 - - - - 7 10 -
- Local Component 132 - - - - 55 77 -
- Tax on Local Component 13 - - - - 6 8 -
Total 162 - - - - 68 95 -
Water conveyance pipe
- Foreign Component 1,448 - - - 165 496 496 290
- Local Component 11,710 - - - 1,338 4,015 4,015 2,342
- Tax on Local Component 1,171 - - - 134 401 401 234
Total 14,328 - - - 1,638 4,913 4,913 2,866
Intake Pumping Station
- Foreign Component 555 - - - 79 476 - -
- Local Component 739 - - - 106 633 - -
- Tax on Local Component 74 - - - 11 63 - -
Total 1,368 - - - 195 1,172 - -
Water Treatment Plant
- Foreign Component 2,507 - - - - 716 1,075 716
- Local Component 5,627 - - - - 1,608 2,412 1,608
- Tax on Local Component 563 - - - - 161 241 161
Total 8,697 - - - - 2,485 3,727 2,485
Elevated Water Reservoir
- Foreign Component 228 - - - - - 228 -
- Local Component 553 - - - - - 553 -
- Tax on Local Component 55 - - - - - 55 -
Total 836 - - - - - 836 -
Transmission/Distribution Pipelines
- Foreign Component 12,178 - - - 6,744 1,355 2,770 1,308
- Local Component 4,638 - - - 1,993 988 795 862
- Tax on Local Component 464 - - - 199 99 79 86
Total 17,280 - - - 8,937 2,442 3,644 2,257
Summary
- Foreign Component 16,932 - - - 6,989 3,051 4,578 2,314
- Local Component 23,399 - - - 3,437 7,299 7,851 4,812
- Tax on Local Component 2,340 - - - 344 730 785 481
- Total Civil Works 42,672 - - - 10,770 11,080 13,215 7,607
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Project Cost Components Total 2009 2010 2011 2012 2013 2014 2015 2016
[Mechanical/Electrical Works
Intake Pumping Station
- Foreign Component 2,086 - - - - 298 1,788 - -
- Local Component 259 - - - - 37 222 - -
- Tax on Local Component 26 - - - - 4 22 - -
Total 2,371 - - - - 339 2,032 - -
Water Treatment Plant
- Foreign Component 6,062 - - - - - 1,732 2,598 1,732
- Local Component 877 - - - - - 251 376 251
- Tax on Local Component 88 - - - - - 25 38 25
Total 7,027 - - - - - 2,008 3,012 2,008
Summary
- Foreign Component 8,148 - - - - 298 3,520 2,598 1,732
- Local Component 1,136 - - - - 37 473 376 251
- Tax on Local Comp 114 - - - - 4 47 38 25
- Total Mechanical/Electrical Worl 9,397 - - - - 339 4,040 3,012 2,008
|Direct Construction Cost
- Foreign Component 25,080 - - - - 7,287 6,570 7,177 4,046
- Local Component 24,535 - - - - 3,474 7,772 8,227 5,063
- Tax on Local Component 2,454 - - - - 347 777 823 506
Total 52,069 - - - - 11,108 15,119 16,226 9,615
Physcial Contingency
- Foreign Component 2,508 - - - - 729 657 718 405
- Local Component 2,454 - - - - 347 777 823 506
- Tax on Local Component 245 - - - - 35 78 82 51
Total 5,207 - - - - 1,111 1,512 1,623 962
Subtotal Direct Construction Costs
- Foreign Component 27,588 - - - - 8,015 7,227 7,894 4,451
- Local Component 26,989 - - - - 3,821 8,549 9,050 5,569
- Tax on Local Component 2,699 - - - - 382 855 905 557
Total 57,276 - - - - 12,219 16,631 17,849 10,577
Price Contingency
- Foreign Component 2,215 - - - - 441 535 737 503
- Local Component 11,423 - - - - 979 3,039 4,186 3,219
- Tax on Local Component 1,142 - - - - 98 304 419 322
Total 14,780 - - - - 1,518 3,877 5,341 4,044
Summary
- Foreign Component 29,803 - - - - 8,456 7,762 8,631 4,954
- Local Component 38,412 - - - - 4,801 11,588 13,236 8,788
- Tax on Local Component 3,841 - - - - 480 1,159 1,324 879
Total Direct Construction Cost 72,056 - - - - 13,737 20,508 23,190 14,621
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Project Cost Components Total 2009 2010 2011 2012 2013 2014 2015 2016

|Engineering Services
- Foreign Component 4,200 - - 436 873 873 873 873 272
- Local Component 954 - - 99 198 198 198 198 63
- Tax on Local Comp 96 - - 10 20 20 20 20 6
Total Basic Cost 5,250 - - 545 1,091 1,091 1,091 1,091 341
Physical Contingency
- Foreign Component 210 - - 22 44 44 44 44 14
- Local Component 48 - - 5 10 10 10 10 3
- Tax on Local Component 5 - - 1 1 1 1 1
Total 263 - - 27 55 55 55 55 17
Subtotal
- Foreign Component 4,410 - - 458 917 917 917 917 286
- Local Component 1,002 - - 104 208 208 208 208 66
- Tax on Local Component 101 - - 11 21 21 21 21 6
Total 5,513 - - 572 1,146 1,146 1,146 1,146 358
Price Contingency
- Foreign Component 278 - - 8 33 50 68 86 32
- Local Component 304 - - 8 34 53 74 96 38
- Tax on Local Component 30 - - 1 3 5 7 10 4
Total 612 - - 17 71 109 149 191 74
Summary
- Foreign Component 4,688 - - 466 950 967 984 1,002 318
- Local Component 1,306 - - 112 242 261 282 304 104
- Tax on Local Comp 131 - - 11 24 26 28 31 10
- Total Engineering Services 6,124 - - 590 1,216 1,255 1,295 1,337 432

[Institutional Capacity Building (ICB) |

- Foreign Component 860 - - - 172 172 172 172 172
- Local Component 55 - - - 10 10 10 10 15
- Tax on Local Comp 5 - - - 1 1 1 1 1
- Total Basic Cost 920 - - - 183 183 183 183 188
Physical Contingency

- Foreign Component 43 - - - 9 9 9 9 9
- Local Component 3 - - - 0.5 0.5 0.5 0.5 0.7
- Tax on Local Component 0 - - - 0 0 0 0 0
Total 46 - - - 9 9 9 9 9
Subtotal

- Foreign Component 903 - - - 181 181 181 181 181
- Local Component 57 - - - 11 11 11 11 15
- Tax on Local Component 6 - - - 1 1 1 1 2
Total 966 - - - 192 192 192 192 197
Price Contingency

- Foreign Component 67 - - - 7 10 13 17 20
- Local Component 22 - - - 1.72 2.69 3.73 4.86 8.83
- Tax on Local Component 2 - - - 0 0 0 0 1
Total 91 - - - 8 13 17 22 30
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Project Cost Components Total 2009 2010 2011 2012 2013 2014 2015 2016

Summary

- Foreign Component 970 - - - 187 191 194 197 201
- Local Component 79 - - - 12 13 14 15 24
- Tax on Local Comp 8 - - - 1 1 1 2 2
- Total Institutional Cap Bldg 1,057 - - - 201 205 210 214 228

[Land Acquisition |
- Foreign Component - - - - - - - - -

- Local Component 273 - - 273 - - - - -
- Tax on Local Comp 27 - - 27 - - - - _
Total Basic Cost 300 - - 300 - - - - -

Physical Contingency
- Foreign Component - - - - - - - - -

- Local Component 27 - - 27 - - - - _
- Tax on Local Component 3 - - 3 - - - - -
Total 30 - - 30 - - - - .
Subtotal

- Foreign Component - - - - - - - - -
- Local Component 300 - - 300 - - - - -
- Tax on Local Component 30 - - 30 - - - - -
Total 330 - - 330 - - - - -

Price Contingency
- Foreign Component - - - - - - - - -

- Local Component 24 - - 24 - - - - _
- Tax on Local Component 2 - - 2 - - - - -
Total 26 - - 26 - - - - .
Summary

- Foreign Component - - - - - - - - -
- Local Component 324 - - 324 - - - - -
- Tax on Local Component 32 - - 32 - - - - -
Total Land Acquisition 356 - - 356 - - - - -

[Social Compensation
- Foreign Component - - - - - - - - -

- Local Component 83 - - 83 - - - R R
- Tax on Local Component 8 - - 8 - - - - -
Total Basic Cost 91 - - 91 - - - - -

Physical Contingency

- Foreign Component - - - - - - - - -
- Local Component - - - - - . - - -
- Tax on Local Component - - - - - - - - -

Total - - - - - - - - -
Subtotal

- Foreign Component - - - - - - - - -
- Local Component 83 - - 83 - - - - R
- Tax on Local Component 8 - - 8 - - - - -
Total 91 - - 91 - - - - -
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Project Cost Components Total 2009 2010 2011 2012 2013 2014 2015 2016
Price Contingency
- Foreign Component - - - - - - - - -
- Local Component 7 - - - - - - -
- Tax on Local Component 1 - - - - - - -
Total 7 - - - - - - -
Summary
- Foreign Component - - - - - - - - -
- Local Component 89 - - 89 - - - - -
- Tax on Local Component 9 - - 9 - - - - -
Total Social Compensation 98 - - 98 - - - - -
[Project Administration
- Foreign Component - - - - - - - - -
- Local Component 864 - - 1 1 184 250 269 159
- Tax on Local Component 86 - - 0 18 25 27 16
Total Project Administration 951 - - 1 1 203 275 296 175
[Total Project Cost
- Foreign Component 35,460 - - 466 1,137 9,614 8,940 9,830 5,473
- Local Component 41,074 - - 526 255 5,259 12,134 13,824 9,076
- Tax on Local Component 4,108 - - 53 26 526 1,214 1,383 907
Total Project Cost 80,642 - - 1,045 1,418 15,399 22,288 25,037 15,456
15,516 Price Cntingencies -> 51 79 1,640 4,044 5,554 4,148
Assumption 535 1,253 12,014 15,595 16,657 9,630
1/ Land acquisition is estimated at 5.00 per square meter with required 60,000 square meters
4/ Physical contingency
Basic construction cost 10%
engineering 5%
institutional capacity building 5%
Land Acquisition 10%
Base Price Year 2010
Price Escalation
Foreign component 1.80%
Local component 7.90%
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SR 8.3

Opening Positions

Opening Positions Are Expressed in: USD Million
ASSETS 2009 LIABILITIES & EQUITY 2009
Cash & Equivalents 0.67 | Acc/Payables 0.20
Savings Accounts Taxes Payable 0.13
Accounts & Other Receivables 0.10 | Interest Payble
Other current assets 0.04 | Other Current Liabilities
Inventories 0.22 | Customer Deposits 0.11
Land 1.85 | Grants
Utility Plant in Service 242 | Loan 1
Common Assets Loan 2
Construction in Progress 0.16 | Loan 3
Other Assets - Oustanding Loans
Accumulated Depreciation 0.36 | Other Liabilities
Capital Owed/Government
Equity 4.36
Retained Earnings 0.31
Total 5.11 Total 5.11
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SR8.4
BALANCE SHEET

Interest NPV=4.5%: Grace period @3%, IDC 100% capitalized and Repayment 1st 10

years @3.75%, next 10 years @7.50% and last 10 years @10.405%

USD Million
| 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
ASSETS
CURRENT ASSETS
Cash 0.03 0.03 0.05 0.06 0.08 0.08 0.09 0.10 0.11 0.12 0.13
Short-Term Deposits 0.70 0.27 1.59 1.74 1.07 0.10 0.06 0.15 0.86 2.13 4.07
Prepaid Expenses 0.02 0.02 0.02 0.03 0.04 0.04 0.04 0.05 0.05 0.06 0.06
Customer Receivable (Net) 0.07 0.08 0.27 0.23 0.27 0.31 0.35 0.50 0.56 0.63 0.70
Inventories of Spares 0.10 0.10 0.14 0.19 0.24 0.25 0.26 0.30 0.33 0.36 0.38
TOTAL CURRENT ASSETS 0.92 0.49 2.08 2.25 1.69 0.77 0.80 1.09 191 3.29 5.34
FIXED ASSETS
Land 1.85 2.21 2.21 2.21 2.21 2.21 2.21 2.21 2.21 2.21 2.21
Plant in Service 2.42 4.17 9.17 2791 5480 81.37 98.98 98.98 98.98 98.98 98.98
Less: Acc. Depreciation 0.43 0.50 0.61 0.82 1.12 1.52 1.93 5.00 8.08 11.16 14.24
Net Fixed Assets 3.84 5.87 10.78 29.31 55.89 82.06 99.26 96.18 93.11 90.03 86.95
Work in Process 0.16 - - - - - - - - - -
TOTAL FIXED ASSETS 4.00 5.87 10.78 29.31 55.89 82.06 99.26 96.18 93.11 90.03 86.95
Other Assets - - - - - - - - - - -
TOTAL ASSETS 4.92 6.36 12.86 3156 57.58 82.83 100.06 97.28 95.01 93.32 92.29
LIABILITIES & NET WORTH
CURRENT LIABILITIES
Accounts Payable 0.10 0.10 0.14 0.19 0.24 0.25 0.26 0.30 0.33 0.36 0.38
Interest Payable - - - - - - - - - - -
Guarantee Deposits 0.11 0.11 0.28 0.33 0.38 0.44 0.49 0.55 0.62 0.68 0.75
Taxes Payable - - - - - - - - - - -
Other Current Liabilities - - - - - - - - - - -
Current Portion of Long Term Debt - - - - 0.13 0.14 0.15 0.16 0.17 0.19 1.69
TOTAL CURRENT LIABILITIES 0.20 0.20 0.43 0.52 0.75 0.82 0.90 1.02 112 1.23 2.83
BORROWINGS
Outstanding Loans - - - - - - - - - - -
Loan 1 - Priority Project - 0.59 2.02 16.99 38.65 63.57 80.11 80.11 80.11 80.11 80.11
Loan 2 - KTC Project - 0.80 4.02 6.81 10.27 10.14 10.00 9.85 9.69 9.51 9.33
Loan3 - - - - - - - - - - -
Other Liabilities - - - - - - - - - - -
Less: Current Portion of Long Term Debt - - - - 0.13 0.14 0.15 0.16 0.17 0.19 1.69
TOTAL BORROWINGS - 1.39 6.04 23.80 48.79 7357 89.96 89.80 89.63 89.44 87.75
EQUITY
Paid In Capital 4.36 4.36 4.36 4.36 4.36 4.36 4.36 4.36 4.36 4.36 4.36
Retained Earnings 0.36 0.41 2.03 2.88 3.68 4.08 4.84 210 (0.09) (1.71) (2.64)
Grants & Other Contributions - - - - - - - - - - -
TOTAL NET WORTH 4.72 4.77 6.39 7.24 8.04 8.44 9.20 6.46 4.27 2.65 1.71
TOTAL LIABS. & NET WORTH 4.92 6.36 12.86 3156 57.58 82.83 100.06 97.28 95.01 93.32 92.29
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SR8.4
BALANCE SHEET

Interest NPV=4.5%: Grace period @3%, IDC 100% capitalized and Repayment 1st
10 years @3.75%, next 10 years @7.50% and last 10 years @10.405%

USD Million
| 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
ASSETS
CURRENT ASSETS
Cash 0.13 0.14 0.15 0.15 0.16 0.16 0.16 0.16 0.16 0.16
Short-Term Deposits 4.12 4.76 5.91 7.45 940 11.71 13.76 1541 13.00 11.72
Prepaid Expenses 0.06 0.07 0.07 0.07 0.07 0.08 0.08 0.08 0.08 0.08
Customer Receivable (Net) 0.72 0.79 0.84 0.89 0.95 1.00 0.98 0.98 0.98 0.98
Inventories of Spares 0.40 0.42 0.44 0.45 0.47 0.48 0.49 0.49 0.49 0.49
TOTAL CURRENT ASSETS 5.44 6.19 7.40 9.02 11.04 1343 1547 17.12 14.71 13.43
FIXED ASSETS
Land 2.21 2.21 2.21 2.21 2.21 2.21 2.21 2.21 2.21 2.21
Plant in Service 98.98 98.98 98.98 98.98 9898 98.98 9898 99.35 103.80 107.11
Less: Acc. Depreciation 17.32 2040 2348 2656 29.64 32.72 35.80 38.89 42.13 45.48
Net Fixed Assets 83.87 80.79 77.71 7463 7155 6847 6539 62.67 63.88 63.84
Work in Process - - - - - - - - - -
TOTAL FIXED ASSETS 83.87 80.79 77.71 7463 7155 68.47 6539 62.67 63.88 63.84
Other Assets - - - - - - - - - -
TOTAL ASSETS 89.30 86.97 85.11 8365 8259 8190 80.86 79.79 78.58 77.26
LIABILITIES & NET WORTH
CURRENT LIABILITIES
Accounts Payable 0.40 0.42 0.44 0.45 0.47 0.48 0.49 0.49 0.49 0.49
Interest Payable - - - - - - - - - -
Guarantee Deposits 0.79 0.83 0.86 0.90 0.94 0.99 0.99 0.99 0.99 0.99
Taxes Payable - - - - - - - - - -
Other Current Liabilities - - - - - - - - - -
Current Portion of Long Term Debt 1.77 1.84 1.92 2.00 2.09 2.18 2.28 2.38 2.48 1.88
TOTAL CURRENT LIABILITIES 2.95 3.09 3.22 3.36 3.50 3.65 3.75 3.85 3.96 3.36
BORROWINGS
Outstanding Loans - - - - - - - - - -
Loan 1 - Priority Project 78.62 77.08 7548 73.81 72.09 70.30 68.44 66.51 64.51 62.44
Loan 2 - KTC Project 9.12 8.90 8.66 8.41 8.13 7.83 7.51 7.16 6.78 6.37
Loan3 - - - - - - - - - -
Other Liabilities - - - - - - - - - -
Less: Current Portion of Long Term Debt 1.77 1.84 1.92 2.00 2.09 2.18 2.28 2.38 2.48 1.88
TOTAL BORROWINGS 8598 84.14 8222 80.22 78.13 7595 73.67 71.30 68.81 66.93
EQUITY
Paid In Capital 4.36 4.36 4.36 4.36 4.36 4.36 4.36 4.36 4.36 4.36
Retained Earnings (3.99) (4.61) (4.69) (4.28) (3.39) (2.06) (0.92) 0.28 145 2,61
Grants & Other Contributions - - - - - - - - - -
TOTAL NET WORTH 0.37 (0.26) (0.33) 0.08 0.96 2.30 3.44 4.64 5.81 6.97
TOTAL LIABS. & NET WORTH 89.30 86.97 85.11 83.65 8259 81.90 80.86 79.79 78.58 77.26
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SR8.4
BALANCE SHEET

Interest NPV=4.5%: Grace period @3%, IDC 100% capitalized and Repayment 1st 10 years

@3.75%, next 10 years @7.50% and last 10 years @10.405%

USD Million
| 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
ASSETS
CURRENT ASSETS
Cash 0.16 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Short-Term Deposits 10.20 10.81 11.42 12.04 12.65 13.27 13.80 14.28 14.72 15.11
Prepaid Expenses 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
Customer Receivable (Net) 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Inventories of Spares 0.49 0.50 0.50 0.50 0.50 0.50 0.51 0.51 0.51 0.51
TOTAL CURRENT ASSETS 11.91 12.53 13.15 13.76 14.38 14.99 15.53 16.02 16.46 16.85
FIXED ASSETS
Land 2.21 2.21 2.21 2.21 2.21 2.21 2.21 2.21 2.21 2.21
Plant in Service 109.32 109.32 109.32 109.32 109.32 109.32 109.32 109.32 109.32 109.32
Less: Acc. Depreciation 48.90 52.33 55.75 59.18 62.60 66.02 69.45 72.87 76.30 79.72
Net Fixed Assets 62.62 59.20 55.77 52.35 48.93 45.50 42.08 38.65 35.23 31.81
Work in Process - - - - - - - - - -
TOTAL FIXED ASSETS 62.62 59.20 55.77 52.35 48.93 45.50 42.08 38.65 35.23 31.81
Other Assets - - - - - - - - - -
TOTAL ASSETS 74.53 71.73 68.92 66.11 63.30 60.49 57.61 54.67 51.69 48.66
LIABILITIES & NET WORTH
CURRENT LIABILITIES
Accounts Payable 0.49 0.50 0.50 0.50 0.50 0.50 0.51 0.51 0.51 0.51
Interest Payable - - - - - - - - - -
Guarantee Deposits 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Taxes Payable - - - - - - - - - -
Other Current Liabilities - - - - - - - - - -
Current Portion of Long Term Debt 2.03 2.18 2.35 2.52 2.72 2.92 3.15 3.39 3.64 2.59
TOTAL CURRENT LIABILITIES 3.50 3.67 3.83 4.01 4.20 4.41 4.64 4.88 5.14 4.08
BORROWINGS
Outstanding Loans - - - - - - - - - -
Loan 1 - Priority Project 61.00 59.45 57.78 55.99 54.07 52.00 49.77 47.38 44.81 42.04
Loan 2 - KTC Project 5.93 5.46 4.95 4.39 3.79 3.15 2.45 1.69 0.88 -
Loan3 - - - - - - - - - -
Other Liabilities - - - - - - - - - -
Less: Current Portion of Long Term Debt 2.03 2.18 2.35 2.52 2.72 2.92 3.15 3.39 3.64 2.59
TOTAL BORROWINGS 64.91 62.73 60.38 57.86 55.14 52.22 49.07 45.69 42.04 39.45
EQUITY
Paid In Capital 4.36 4.36 4.36 4.36 4.36 4.36 4.36 4.36 4.36 4.36
Retained Earnings 1.76 0.98 0.35 (0.12) (0.40) (0.49) (0.46) (0.25) 0.15 0.76
Grants & Other Contributions - - - - - - - - - -
TOTAL NET WORTH 6.12 5.33 4.71 4.24 3.96 3.86 3.90 4.11 4.51 5.12
TOTAL LIABS. & NET WORTH 74.53 71.73 68.92 66.11 63.30 60.49 57.61 54.67 51.69 48.66
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SR8.5

CompUtatIOH Of Tarlffs Interest NPV=4.5%: Grace period @3%, IDC 100% capitalized and Repayment 1st 10 years
@3.75%, next 10 years @7.50% and last 10 years @10.405%

In US$ Million

2012 2013 2014 2015 2016 2017 2018 2019 2020

Erom Financial Study 9 of Trial Run 1
Revenue Requirements, 5 years

A. O&M 8.594 14.170
B. Depreciation 1421 15.397
C. Interest Payments 1.633 16.488
D. Provision for Income Tax 0.986 -

E. Net Profit (Loss) 3.944 (9.986)
F. Total Cash Requirement 1/ 16.578 36.069
Less: G. Other Revenue 2/ 2.690 2.253
H. Required Revenue 3/ 13.887 33.816
1. Total Volume Sold, 5 years 4/ 30.190 57.316
J. Required Tariff, US$/m3 5/ 0.460 0.590

Erom Financial Study 12 of Trial Run 2
Revenue Requirements, 5 years

A. O&M 8.594 14.170
B. Depreciation 1.421 15.397
C. Interest Payments 1.633 16.488
D. Provision for Income Tax 1.047 -

E. Net Profit (Loss) 4.188 (9.407)
F. Total Cash Requirement 1/ 16.883 36.648
Less: G. Other Revenue 2/ 2.693 2.259
H. Required Revenue 3/ 14.189 34.389
I. Total Volume Sold, 5 years 4/ 30.190 57.316
J. Required Tariff, US$/m3 5/ 0.470 0.600

Erom Financial Study 15 of Trial Run 3
Revenue Requirements, 5 years

A. O&M 8.594 14.170
B. Depreciation 1421 15.397
C. Interest Payments 1.633 16.488
D. Provision for Income Tax 1.108 -

E. Net Profit (Loss) 4.432 (8.249)
F. Total Cash Requirement 1/ 17.188 37.806
Less: G. Other Revenue 2/ 2.696 2.270
H. Required Revenue 3/ 14.491 35.536
1. Total Volume Sold, 5 years 4/ 30.190 57.316
J. Required Tariff, US$/m3 5/ 0.480 0.620

Erom Financial Study 18 of Trial Run 4
Revenue Requirements, 5 years

A. O&M 8.594 14.170
B. Depreciation 1.421 15.397
C. Interest Payments 1.633 16.488
D. Provision for Income Tax 1.108 -
E. Net Profit (Loss) 4.432 (8.828)
F. Total Cash Requirement 1/ 17.188 37.227
Less: G. Other Revenue 2/ 2.696 2.265
H. Required Revenue 3/ 14.491 34.962
I. Total Volume Sold, 5 years 4/ 30.190 57.316
J. Required Tariff, US$/m3 5/ 0.48 0.61
Notes

1/ F = sum (A,B,C,DE).

2/ Sum of penalties/fines and connection fees/charges.

3/H=F-G

4/1 = sum of billed volume for 5 years

5/J=H/I

6/ Detailes are referred to Financial Study 9, 12, 15, and 18 in the Main Report.
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SR8.5

CompUtatIOH Of Tal’lffS Interest NPV=4.5%: Grace period @3%, IDC 100% capitalized and Repayment 1st 10 years
@3.75%, next 10 years @7.50% and last 10 years @10.405%

In US$ Million

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Erom Financial Study 9 of Trial Run 1
Revenue Requirements, 5 years

A. O&M 18.146 19.705
B. Depreciation 15.397 16.185
C. Interest Payments 17.598 17.651
D. Provision for Income Tax 0.266 0.573
E. Net Profit (Loss) (1.011) 0.696
F. Total Cash Requirement 1/ 50.396 54.811
Less: G. Other Revenue 2/ 1.734 0.543
H. Required Revenue 3/ 48.662 54.268
1. Total Volume Sold, 5 years 4/ 82.478 91.980
J. Required Tariff, US$/m3 5/ 0.590 0.590

Erom Financial Study 12 of Trial Run 2
Revenue Requirements, 5 years

A. O&M 18.146 19.705
B. Depreciation 15.397 16.185
C. Interest Payments 17.598 17.651
D. Provision for Income Tax 0.340 0.722
E. Net Profit (Loss) (0.252) 1.476
F. Total Cash Requirement 1/ 51.230 55.740
Less: G. Other Revenue 2/ 1.743 0.552
H. Required Revenue 3/ 49.487 55.188
I. Total Volume Sold, 5 years 4/ 82.478 91.980
J. Required Tariff, US$/m3 5/ 0.600 0.600

Erom Financial Study 15 of Trial Run 3
Revenue Requirements, 5 years

A. O&M 18.146 19.705
B. Depreciation 15.397 16.185
C. Interest Payments 17.598 17.651
D. Provision for Income Tax 0.552 1.019
E. Net Profit (Loss) 1.203 3.037
F. Total Cash Requirement 1/ 52.896 57.598
Less: G. Other Revenue 2/ 1.759 0.570
H. Required Revenue 3/ 51.136 57.028
1. Total Volume Sold, 5 years 4/ 82.478 91.980
J. Required Tariff, US$/m3 5/ 0.620 0.620

Erom Financial Study 18 of Trial Run 4
Revenue Requirements, 5 years

A. O&M 18.146 19.705
B. Depreciation 15.397 16.185
C. Interest Payments 17.598 17.651
D. Provision for Income Tax 0.658 1.167
E. Net Profit (Loss) 1.930 3.817
F. Total Cash Requirement 1/ 53.729 58.527
Less: G. Other Revenue 2/ 1.767 0.579
H. Required Revenue 3/ 51.961 57.947
I. Total Volume Sold, 5 years 4/ 82.478 91.980
J. Required Tariff, US$/m3 5/ 0.63 0.63
Notes

1/ F = sum (A,B,C,DE).

2/ Sum of penalties/fines and connection fee
3/H=F-G

4/1 = sum of billed volume for 5 years
5/J=H/I

6/ Detailes are referred to Financial Study 9,
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SR8.5

CompUtatIOH Of Tal’lffS Interest NPV=4.5%: Grace period @3%, IDC 100% capitalized and Repayment 1st 10 years
@3.75%, next 10 years @7.50% and last 10 years @10.405%

In US$ Million

2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Erom Financial Study 9 of Trial Run 1
Revenue Requirements, 5 years

A. O&M 20.078 16.360
B. Depreciation 17.120 13.696
C. Interest Payments 23.583 15.200
D. Provision for Income Tax - 0.003
E. Net Profit (Loss) (5.970) (1.411)
F. Total Cash Requirement 1/ 54.811 43.849
Less: G. Other Revenue 2/ 0.543 0.434
H. Required Revenue 3/ 54.268 43.415
1. Total Volume Sold, 5 years 4/ 91.980 73.584
J. Required Tariff, US$/m3 5/ 0.590 0.590

Erom Financial Study 12 of Trial Run 2
Revenue Requirements, 5 years

A. O&M 20.078 16.360
B. Depreciation 17.120 13.696
C. Interest Payments 23.583 15.200
D. Provision for Income Tax - 0.041
E. Net Profit (Loss) (5.041) (0.704)
F. Total Cash Requirement 1/ 55.740 44.592
Less: G. Other Revenue 2/ 0.552 0.442
H. Required Revenue 3/ 55.188 44.150
I. Total Volume Sold, 5 years 4/ 91.980 73.584
J. Required Tariff, US$/m3 5/ 0.600 0.600

Erom Financial Study 15 of Trial Run 3
Revenue Requirements, 5 years

A. O&M 20.078 16.360
B. Depreciation 17.120 13.696
C. Interest Payments 23.583 15.200
D. Provision for Income Tax - 0.194
E. Net Profit (Loss) (3.183) 0.629
F. Total Cash Requirement 1/ 57.598 46.078
Less: G. Other Revenue 2/ 0.570 0.456
H. Required Revenue 3/ 57.028 45.622
1. Total Volume Sold, 5 years 4/ 91.980 73.584
J. Required Tariff, US$/m3 5/ 0.620 0.620

Erom Financial Study 18 of Trial Run 4
Revenue Requirements, 5 years

A. O&M 20.078 16.360
B. Depreciation 17.120 13.696
C. Interest Payments 23.583 15.200
D. Provision for Income Tax - 0.313
E. Net Profit (Loss) (2.254) 1.253
F. Total Cash Requirement 1/ 58.527 46.821
Less: G. Other Revenue 2/ 0.579 0.464
H. Required Revenue 3/ 57.947 46.358
I. Total Volume Sold, 5 years 4/ 91.980 73.584
J. Required Tariff, US$/m3 5/ 0.63 0.63
Notes

1/ F = sum (A,B,C,DE).

2/ Sum of penalties/fines and connection fee
3/H=F-G

4/1 = sum of billed volume for 5 years
5/J=H/I

6/ Detailes are referred to Financial Study 9,

SR 8.5-3



SR8.6
Supporting Schedules 2

Proposed Tariff Study 2
In US$ Million

Interest NPV=4.5%: Grace period @3%, |DC 100% capitalized and
Repayment 1st 10 years @3.75%, next 10 years @7.50% and last 10 years

@10.405%

2011 2012 2014 2015 2017 2018
FIXED ASSETS
Beginning Balance 242 242 413 890 2692 5229 7733 9278 9278 9278 92.78
Additions - 171 477 1802 2537 2504 1546 - - - -
Deletions - - - - - - - - - - -
Ending Balance 2.42 4.13 890 2692 5229 7733 9278 9278 9278 92.78 92.78
WORK IN PROCESS
Beginning Balance 0.16 0.16 - - - - - - - - -
Additions - 155 477 18.02 2537 2504 1546 - - - -
Tranfers To Plant - 171 477 1802 2537 25.04 15.46 - - - -
Ending Bal 0.16 - - - - - - - - - -
LAND
Beginning Balance 1.85 1.85 2.21 221 2.21 221 2.21 221 221 2.21 2.21
Inc/Dec) - 0.36 - - - - - - - - -
Ending Balance 185 221 221 221 221 221 221 221 221 221 221
DEPRECIATION 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Existing Assets, USD million 242 242 242 242 242 242 242 242 242 242 242
Depreciation on Old Assets 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
Depreciation of Existing Assets 0.0r 007 0.07 007 o007 007 007 0.07 007 007 0.07
New Assets
KTC project - 0.86 3.36 2.62 3.08 - - - - - -
Priority Project - 0.69 142 1540 2229 2504 15.46 - - - -
Others - - - - - - - - - - -
Purchase of Land - 0.36 - - - - - - - - -
Project Costsin Process - 155 477 1802 2537 25.04 15.46 - - - -
Transfers to Fixed Assets - 171 477 18.02 25.37 25.04 15.46 - - - -
Depreciation on New Projects 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
Depreciation of New Projects - - 003 014 023 033 033 30 301 301 301
Total Depreciation Expense 007 007 010 021 030 040 040 3.08 308 3.08 3.08
ACCUMULATED DEPRECIATION
Beginning Balance 0.36 0.43 0.50 0.61 0.82 112 1.52 1.93 5.00 8.08 11.16
Depreciation Exp on Exisitng Plant 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
Depreciation Exp on New Sub-Projects - - 0.03 0.14 0.23 0.33 0.33 3.01 3.01 3.01 3.01
Amort/Cap Int - - - - - - - - - - -
Ending Balance 0.43 0.50 0.61 0.82 1.12 1.52 1.93 5.00 808 1116 1424
CAPITALIZED INTEREST
Beginning Balance - - 0.04 0.27 0.99 251 4.04 6.20 6.20 6.20 6.20
Capitalized Interest - 0.04 0.23 0.72 1.52 153 2.16 - - - -
Ending Balance - 0.04 0.27 0.99 2.51 4.04 6.20 6.20 6.20 6.20 6.20
CUSTOMER GUARANTEE DEPOSITS
Beginning Balance 0.11 0.11 0.11 0.28 0.33 0.38 0.44 0.49 0.55 0.62 0.68
Guarantee Deposits
- New Residential connections - 0.18 0.04 0.05 0.05 0.05 0.06 0.06 0.06 0.07
- New commercial connections 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Increase/(Decrease) - 0.00 0.18 0.05 0.05 0.05 0.06 0.06 0.06 0.07 0.07
Ending Balance 0.11 0.11 0.28 0.33 0.38 0.44 0.49 0.55 0.62 0.68 0.75
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SR8.6

Interest NPV=4.5%: Grace period @3%, | DC 100% capitalized and

Supporting S(;hedules 2 Repayment 1t 10 years @3.75%, next 10 years @7.50% and last 10 years
Proposed Tariff Study 2  @w0405%

In US$ Million

FIXED ASSETS

Beginning Balance 9278 9278 9278 9278 9278 9278 9278 9278 93.15 97.60
Additions - - - - - - - 0.37 4.44 331
Deletions - - - - - - - - - -
Ending Balance 9278 9278 9278 9278 9278 9278 9278 9315 97.60 100.91

WORK IN PROCESS
Beginning Balance - - - - - - - - - -

Additions - - - - - - - 0.37 4.44 331
Tranfers To Plant - - - - - - - 0.37 4.44 331
Ending Bal - - - - - - - - - -
LAND

Beginning Balance 2.21 221 2.21 221 2.21 221 2.21 2.21 2.21 2.21
Inc/Dec) - - - - - - - - - -
Ending Balance 221 221 221 221 221 221 221 221 221 2.21
DEPRECIATION 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Existing Assets, USD million 242 242 242 242 242 242 242 242 242 242
Depreciation on Old Assets 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
Depreciation of Existing Assets 0.0r 007 0.7 007 007 007 o007 0.07 0.07 0.07
New Assets

KTC project - - - - - - - - - -
Priority Project - - - - - - - 037 444 331
Others - - - - - - - - - -
Purchase of Land - - - - - - - - - -
Project Costsin Process - - - - - - - 037 444 331
Transfers to Fixed Assets - - - - - - - 037 4.44 3.31
Depreciation on New Projects 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
Depreciation of New Projects 301 301 301 301 301 301 301 302 317 3.28
Total Depreciation Expense 308 308 308 308 308 308 308 309 324 3.35
ACCUMULATED DEPRECIATION

Beginning Balance 1424 1732 2040 2348 2656 29.64 3272 3580 3889 4213
Depreciation Exp on Exisitng Plant 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
Depreciation Exp on New Sub-Projects 3.01 3.01 3.01 3.01 3.01 3.01 3.01 3.02 3.17 3.28
Amort/Cap Int - - - - - - - - - -
Ending Balance 17.32 2040 2348 2656 2964 3272 3580 3889 4213 4548
CAPITALIZED INTEREST

Beginning Balance 6.20 6.20 6.20 6.20 6.20 6.20 6.20 6.20 6.20 6.20
Capitalized Interest - - - - - - - - - -
Ending Balance 6.20 6.20 6.20 6.20 6.20 6.20 6.20 6.20 6.20 6.20
CUSTOMER GUARANTEE DEPOSIT<

Beginning Balance 0.75 0.79 0.83 0.86 0.90 0.94 0.99 0.99 0.99 0.99
Guarantee Deposits

- New Residential connections 0.03 0.03 0.03 0.03 0.04 0.04 - - - -

- New commercial connections 0.00 0.00 0.00 0.00 0.00 0.01 - - - -
Total Increase/(Decrease) 0.04 0.04 0.04 0.04 0.04 0.04 - - - -
Ending Balance 0.79 0.83 0.86 0.90 094 099 0.99 0.99 0.99 0.99
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Supporting Schedules 2  interest NPv=45%: Grace period @3%, IDC 100% capitalized and Repayment 1st

Proposed Tariff Study 2

10 years @3.75%, next 10 years @7.50% and last 10 year s @10.405%

In US$ Million

2032 2033 2034 2035
FIXED ASSETS
Beginning Balance 10091 103.12 103.12 103.12 103.12 103.12 10312 10312 10312 10312
Additions 2.21 - - - - - - - - -
Deletions - - - - - - - - - -
Ending Balance 103.12 103.12 103.12 103.12 103.12 103.12 103.12 103.12 103.12 103.12

WORK IN PROCESS
Beginning Balance - - - - - - - - - -

Additions 221 - - - - - - - - -
Tranfers To Plant 221 - - - - - - - - -
Ending Bal - - - - - - - - - -
LAND

Beginning Balance 2.21 2.21 2.21 2.21 2.21 221 2.21 2.21 2.21 2.21
Inc/Dec) - - - - - - - - - -
Ending Balance 2.21 2.21 2.21 2.21 2.21 2.21 2.21 2.21 2.21 2.21
DEPRECIATION 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Existing Assets, USD million 242 242 242 242 242 242 242 2.42 2.42 2.42
Depreciation on Old Assets 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
Depreciation of Existing Assets 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
New Assets

KTC project - - - - - - - - - -
Priority Project 221 - - - - - - - - -
Others - - - - - - - - - -
Purchase of Land - - - - - - - - - -
Project Costs in Process 221 - - - - - - - - -
Transfersto Fixed Assets 2.21 - - - - - - - - -
Depreciation on New Projects 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
Depreciation of New Projects 3.35 3.35 3.35 3.35 3.35 3.35 3.35 3.35 3.35 3.35
Total Depreciation Expense 3.42 3.42 342 3.42 3.42 3.42 3.42 3.42 3.42 3.42
ACCUMULATED DEPRECIATION

Beginning Balance 4548 4890 5233 5575 5918 6260 66.02 6945 7287 76.30
Depreciation Exp on Exisitng Plant 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
Depreciation Exp on New Sub-Projects 3.35 3.35 3.35 3.35 3.35 3.35 3.35 3.35 3.35 3.35
Amort/Cap Int - - - - - - - - - -
Ending Balance 4890 5233 5575 5918 6260 66.02 6945 7287 7630 79.72
CAPITALIZED INTEREST

Beginning Balance 6.20 6.20 6.20 6.20 6.20 6.20 6.20 6.20 6.20 6.20
Capitalized Interest - - - - - - - - - -
Ending Balance 6.20 6.20 6.20 6.20 6.20 6.20 6.20 6.20 6.20 6.20
CUSTOMER GUARANTEE DEPOSIT<S

Beginning Balance 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Guarantee Deposits

- New Residential connections - - - - - - - - - -
- New commercial connections - - - - - - - - - -
Total Increase/(Decrease) - - - - - - - - - -
Ending Balance 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
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Supporting Schedules 3
Proposed Tariff Study 2

Interest NPV=4.5%: Grace period @3%, |DC 100% capitalized and Repayment 1st 10
years @3.75%, next 10 years @7.50% and last 10 years @10.405%

MOVEMENT OF ACCOUNTS

US$ Million

| 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
ACCOUNTS & CONNECTIONS RECEIVABLE

Beginning Balance 010 007 008 027 023 027 031 03 050 056 0.63
Bad Debt Write-Offs - - - - - - - - - - -
Ending Balance 007 008 027 023 027 031 035 050 056 063 0.70
Inc/(Dec) (003) 000 020 (004 004 004 004 015 006 007 0.07
INVENTORIES

Beginning Balance 022 010 010 014 019 024 025 026 030 033 036
Ending Balance 010 010 014 019 024 025 026 030 033 036 0.38
Inc/(Dec) (0.12) - 005 004 005 001 001 005 003 003 0.02
ACCOUNTSPAYABLE

Beginning Balance 034 010 010 014 019 024 025 026 030 033 036
Ending Balance 010 010 014 019 024 025 026 030 033 036 038
Inc/(Dec) (0.24) - 005 004 005 001 001 005 003 003 0.02
CASH ACCOUNT

Beginning Balance 067 003 003 005 006 008 008 009 010 011 012
Ending Balance 003 003 005 006 008 008 009 010 011 012 013
Inc/(Dec) (0.64) - 002 001 002 000 000 002 001 001 001
SAVINGSACCOUNTS

Beginning Balance - 0.70 027 1.59 174 1.07 0.10 0.06 015 0.86 213
Ending Balance 0.70 0.27 159 1.74 1.07 0.10 0.06 0.15 0.86 2.13 4.07
Inc/(Dec) 070 (043) 132 015 (0.68) (097) (0.03) 008 071 127 194
PREPAID EXPENSES & ADVANCE PAYMENTS

Beginning Balance 004 002 002 002 003 004 004 004 005 005 0.06
Ending Balance 002 002 002 003 004 004 004 005 005 006 0.06
Inc/(Dec) (0.03) - 001 001 001 000 000 001 000 000 0.00
INCOME TAX PAYABLE

Beginning Balance - - - - - - - - - -
Additions 001 001 041 0212 020 010 019 - - - -
Payments 001 001 04 021 020 010 019 - - - -
Ending Balance - - - - - - - - - - -
CAPITAL ACCOUNT

Beginning Balance 436 436 436 436 436 436 436 436 436 436 436
Capital Contributions - - - - - - - - - - -
Ending Balance 436 436 436 436 436 436 436 436 436 436 436
RETAINED EARNINGS

Beginning Balance 031 036 041 203 2838 368 408 484 210 (0.09) (1.71)
Net Income 005 005 162 084 081 040 076 (274 (2190 (1.62) (0.93)
Distributions

Ending Balance 036 041 203 288 368 408 484 210 (0.09) (1.71) (2.64)
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SR8.7

Supporting Schedules ! heres NPv=4.5%: Grace period @3%, 1DC 100% capitalized and Repayment 1t 10
Proposed Tarlff StUdy Eyears@3.75%,next 10 years @7.50% and last 10 years @10.405%

MOVEMENT OF ACCOUNTS
US$ Million

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
ACCOUNTS & CONNECTION(¢
Beginning Balance 070 072 079 084 089 09 100 098 098 098
Bad Debt Write-Offs - - - - - - - - - -
Ending Balance 072 079 084 089 09 100 098 098 098 098
Inc/(Dec) 003 007 005 005 005 005 (0.02 - - -
INVENTORIES
Beginning Balance 038 040 042 044 045 047 048 049 049 049
Ending Balance 040 042 044 045 047 048 049 049 049 049
Inc/(Dec) 002 003 001 002 002 001 001 - - -
ACCOUNTSPAYABLE
Beginning Balance 038 040 042 044 045 047 048 049 049 049
Ending Balance 040 042 044 045 047 048 049 049 049 049
Inc/(Dec) 002 003 001 002 002 001 001 - - -
CASH ACCOUNT
Beginning Balance 013 013 014 015 015 016 016 016 016 0.16
Ending Balance 013 014 015 015 016 016 016 016 016 0.16
Inc/(Dec) 001 001 000 001 001 0.00 0.00 - - -
SAVINGSACCOUNTS
Beginning Balance 4.07 412 4,76 591 7.45 940 1171 1376 1541 13.00
Ending Balance 4.12 4.76 591 7.45 940 1171 1376 1541 1300 11.72
Inc/(Dec) 005 064 115 154 194 231 205 165 (241) (1.28)
PREPAID EXPENSES & ADVA
Beginning Balance 006 006 007 007 007 007 008 008 008 0.08
Ending Balance 006 007 007 007 007 008 008 008 008 0.08
Inc/(Dec) 000 000 000 000 000 0.00 0.00 - - -
INCOME TAX PAYABLE
Beginning Balance - - - - - - - - - -
Additions - - - 010 022 033 028 030 029 0.29
Payments - - - 010 022 033 028 030 029 029
Ending Balance - - - - - - - - - -
CAPITAL ACCOUNT
Beginning Balance 436 436 436 436 436 436 436 436 436 436
Capital Contributions - - - - - - - - - -
Ending Balance 436 436 436 436 436 436 436 436 436 436
RETAINED EARNINGS
Beginning Balance (264) (399) (4.61) (469 (4.28) (3.39) (206) (0920 028 145
Net Income (1.34) (063) (0.07) 040 089 134 114 120 117 116
Distributions
Ending Balance (399) (461) (469 (4.28) (339 (206) (092 028 145 261
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Supporting Schedules ! heres NPv=4.5%: Grace period @3%, 1DC 100% capitalized and Repayment 1t 10
Proposed Tarlff StUdy Eyears@3.75%,next 10 years @7.50% and last 10 years @10.405%

MOVEMENT OF ACCOUNTS
US$ Million

2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
ACCOUNTS & CONNECTION(¢
Beginning Balance 098 098 098 098 098 098 098 098 098 0.98
Bad Debt Write-Offs - - - - - - - - - -
Ending Baance 098 098 098 098 098 098 098 098 098 0.98
Inc/(Dec) - - - - - - - - - -
INVENTORIES
Beginning Balance 049 049 050 050 050 050 050 051 051 051
Ending Baance 049 050 050 050 050 050 051 051 051 051
Inc/(Dec) - 0.01 - - - - 0.01 - - -
ACCOUNTSPAYABLE
Beginning Balance 049 049 050 050 050 050 050 051 051 0.51
Ending Balance 049 050 050 050 050 050 051 051 051 051
Inc/(Dec) - 0.01 - - - - 0.01 - - -
CASH ACCOUNT
Beginning Balance 0.16 0.16 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Ending Balance 0.16 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Inc/(Dec) - 0.00 - - - - 0.00 - - -
SAVINGSACCOUNTS
Beginning Balance 11.72 1020 1081 1142 1204 1265 1327 1380 1428 1472
Ending Balance 1020 1081 1142 1204 1265 1327 1380 1428 1472 1511
Inc/(Dec) (152) 061 062 062 062 062 053 049 044 039
PREPAID EXPENSES & ADVA
Beginning Balance 008 008 008 008 008 008 008 008 008 0.08
Ending Baance 008 008 008 008 008 008 008 008 008 0.08
Inc/(Dec) - 0.00 - - - - 0.00 - - -
INCOME TAX PAYABLE
Beginning Balance - - - - - - - - - -
Additions - - - - - - 001 005 010 0.15
Payments - - - - - - 0.01 0.05 0.10 0.15
Ending Balance - - - - - - - - - -
CAPITAL ACCOUNT
Beginning Balance 436 436 436 436 436 436 436 436 436 436
Capital Contributions - - - - - - - - - -
Ending Balance 436 436 436 436 436 436 436 436 436 436
RETAINED EARNINGS
Beginning Balance 261 176 098 035 (0.12) (040) (0.49) (0.46) (0.25) 0.15
Net Income (0.85) (0.78) (0.63) (0.46) (0.28) (0.09) 003 021 040 061
Distributions
Ending Baance 176 098 035 (012) (0.40) (0.49) (046) (0250 015 076
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Supporting Report

Chapter 10
Environmental and Social Considerations



The Preparatory Study on The Siem Reap Water Supply Expansion Project

Chapter 1. Environmental Impact Assessment

1-1 Project Summary
1-1-1  Project Title

The Siem Reap Water Supply Expansion Project in The Kingdom of Cambodia
1-1-2  Type of the Study

In Cambodia Initial Environmental Impact Assessment (IEIA) / Environmental Impact
Assessment (EIA) should be conducted for the project whose purpose is to supply drinking
water to more than 10,000 people (Sub-Decree on EIA Process NO.72, 1999). At the same time
EIA should be conducted for the project whose site is located in Zone 5 of protected area
designated by APSARA. Zone 5 comprises whole area of Siem Reap Province. The region is to
be managed as a multiple-use area with an emphasis on economic and social development of
cultural tourism. Development activities which could potentially damage the archaeological, the
natural, or the social heritage harbored in the province are regulated by comprehensive
coordination policies. Environmental impact assessments are to be carried out in advance of any
project proposed in the region. The Type of the Study is a feasibility study. Environmental
Impact Assessment (EIA) shall be conducted for Feasibility Study on the priority project to be

implemented in short term.
1-1-3  Methodology and Result of Screening

Department of EIA Review and Monitoring, Ministry of Environment (MOE) in Cambodia is
preparing “Guideline for conducting EIA Report” and the draft Guideline proposes the

composition of EIA Report shown in Table 1-1.

Table 1-1 Composition of EIA Report in Draft Guideline in Cambodia

Project Summary
Introduction )
Purpose of the Project
Project Description
. Description of Environmental Resources
5.1  Physical resources (Air, Water, Land/SoiI/GeoIogly_)
5.2 Ecological resources (Biodiversity, Fauna, Flora, Forest)
5.3 Socio-economical resources (Population, Infrastructure, Land use, Public
health and welfare, Economic condition, Custom, Tradition, Ethnic group
6. Public Participation
7. Environmental Impact Analysis (Construction, Operation, Closure)
8. Environmental Impact Mitigation Measures
9. Economical Analysis and the Environmental value
10. Environmental Management Plan (Monitoring Program)
11. Institutional cacﬁ)acity
12. Conclusion and Suggestion
13. Reference

grwhE
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The Preparatory Study on The Siem Reap Water Supply Expansion Project

Since the following environmental items should be considered additionally in EIA report for
this project compared with JICA/JBIC Guideline, EIA for this project should be prepared to fit
the requirement of JICA/JBIC Guideline, based on the draft Guideline of Cambodia. (Figure
1-1)

e Wastes

e Noise & Vibration
e Subsidence

o Protected Areas

o Resettlement

e Living & Livelihood
e Heritage

e Landscape

e Working Conditions

According to the advice from the Department of EIA, MOE, screening system for EIA is now
under consideration in Cambodia and it may be a similar type of JICA/JBIC Guideline.
Therefore, for this project screening was carried out based on mainly JBIC Guidelines because

the project is intended for a Japanese Yen loan.

The criteria of JBIC are as follows;
Category A: likely to have significant adverse impacts
Category B: potential adverse impacts are less than those of Category A projects
Category C: likely to have minimal or little adverse impacts

The project is classified as ‘Category B’ because the mitigation measures can be considered

although the project may give some impact on environmental and social situation.

The result of screening is as shown in Table 1-2.

There may be possibility of twelve (12) impacts on environmental and social situation as follows:

i)  AirQuality

ii) Water Quality

iii) Wastes

iv) Noise & Vibration

v) Hydrology

vi) Protected Areas

vii) Ecosystem and Biota
viii) Living & Livelihood
iX) Heritage

x) Landscape

xi) Impacts during Construction
xii) Monitoring
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The Preparatory Study on The Siem Reap Water Supply Expansion Project

Draft Guideline of Cambodia

Guideline of JBIC

Items for this Project

NO | Items

NO | Items
Physical resources

1. Air

2. Water

Physical resources

3 Land/Soil/Geology

1. Air gquality

Ecological resources

4, Biodiversity

5. Fauna

6. Flora

7. Forest
Socio-economical resources
8. Population

9, Infrastructure

10. Land use

11. Public health & welfare

2. Water quality

3. Wastes

4, Noise & Vibration
5. Subsidence

6. Hydrology

7. Land

Ecological resources

8. Protected area

9. Flora & Forest
10. Fauna

12. Economic condition

NO | Items
Mitigation measures

1. Air quality

2. Water quality

3. Wastes

4, Noise & Vibration
5. Subsidence

6. Hydrology

Natural environment

7. Protected area

8. Ecosystem & biota
Social Environment

9. Resettlement

10. Living & livelihood
11, Heritage

Socio-economical resources

13. Custom

12. Landscape

11. Resettlement

14, Tradition

12, Population

13. Infrastructure

15. Ethnic group

14, Land use

16. Public participation

13. Ethnic minorities &
Indigenous peoples

Others

14, Impacts during construction

15. Public health & welfare

17. Economic analysis

15. Monitoring

18. Monitoring program

19. Institutional capacity

16. Economic condition (Living

& livelihood)

17. Heritage

18. Land acquisition

19 Public participation

Others

20. Impacts during construction

21. Monitoring

22. Economic analysis

23. Institutional capacity

Figure 1-1 Items to be studied for Environmental and Social Considerations in this study
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The Preparatory Study on The Siem Reap Water Supply Expansion Project

Table 1-2 The Result of Screening

NO |

Environmental Item | Impact |

Description

Mitigation Measures

Although the project owner has an experience with treatment of chlorine,

(1) |Air Quality the management plan of chlorine during operation of water treatment
facility shall be checked.
. Preliminary design of effluent discharged from water treatment facility
(2) | Water Quality shall be checked.
(3) |wastes Sludge disposal plan shall be checked based on the preliminary design.
. L Design element for noise and vibration shall be checked as well as land
(4) |Noise & Vibration g . - .
use around the pumping station and water treatment facility.
Extraction of a large volume of groundwater is not planned for this
(5) [Subsidence project because surface water from Tonle Sap Lake is utilized for water
source.
Wastewater volume will increase due to expansion of water suppl
(6) |Hydrology P PRYY

system and it might be source of water pollution.

Natural Environment

@)

Protected Areas

Although there are many kind of protected areas designated by
Cambodian laws in the study area, the project site can be located outside
of the protected areas. The preliminary design shall be checked and
mitigation measures shall be introduced to reduce environmental impact
on the protected areas.

@

Ecosystem and biota

Since the project site will encompass inundated forests where fish
produces eggs, the area to be altered should be minimized by proper
design, and flora and fauna shall be examined by field survey to assess
impact on ecosystem.

Social

Environment

@)

Resettlement

Involuntary resettlement will not be caused by project implementation.

O]

Living and Livelihood

Efforts should be made to minimize the impacts caused by land
acquisition.

There might be a possibility that the project adversely affects the water
area uses if water intake disturbs the current navigation and fishing. The
preliminary design of water intake shall be checked.

®

Heritage

There will be little possibility that the project damages the local
archeological, historical, cultural and religious heritage sites. However,
construction of the facility for the project should be conducted with
caution not to give impact on the heritage site after it is uncovered.

4)

Landscape

The appearance of water intake tower may give some impact on the
landscape.

®)

Ethnic Minorities and
Indigenous Peoples

The Khmer is dominant race in the study area. The Vietnamese and the
Cham are living in and around Tonle Sap Lake. The Kuy is ethnic
minority living in northern part of Siem Reap Province.

There is little impact on ethnic minorities and indigenous peoples.

(6)

Working Conditions

There is little adverse impact on working condition of SRWSA.

Others

o))

Imapcts during
Construction

Noise, vibrations, turbid water, dust, exhaust gases and wastes, impact on
ecosystem and social environment, health and safety education for traffic
safety, accident, public health, infectious diseases shall be checked based
on preliminary design and basic plan.

O]

Monitoring

SRWSA must develop and implement monitoring program for the
environmental items that are considered to have potential impacts,
including accident.

Xx means that some impact may be expected.
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The Preparatory Study on The Siem Reap Water Supply Expansion Project

1-1-4  Responsible agencies which implement the project
Siem Reap Water Supply Authority

1-1-5 Background of the Project
1-1-5-1 Background

The town of Siem Reap, the object area of this Study, with a population of 173,000 (in 2008) is
located approximately 5 km south to the Angkor World Heritage Site and about 2,000,000
tourists visit the city yearly. The existing water treatment facility which was constructed under
Japanese grant aid in 2006 has a capacity of 8,000ms/d. This water supply capacity is too small
compared with 43,200ms/day which is the water demand in 2015 projected by SRWSA. In
addition, Siem Reap is under threat of land subsidence which is a social problem, caused largely
by the many hotels operating around the heritage site coupled with a sharp increase in tourism
related industries which has resulted in uncontrolled abstraction of groundwater sources in the
area. As a result of the circumstances mentioned above, JICA decided to conduct this Study for
the expansion of the water supply system in Siem Reap Town.

1-1-5-2  Study Area

The study area covers all the communes of the newly established Siem Reap City and one
adjacent commune, Kandaek, of the City, a total of 14 communes as shown in the map of the
Study Area.

1-1-5-3 Target Year

The target year for Feasibility Study is 2022.
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Figure 1-2  Study Area (13 Communes in Siem Reap City+ Kandaek Commune) (Source: JICA Study Team)
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The Preparatory Study on The Siem Reap Water Supply Expansion Project

1-2

Project Description

Feasibility Study (F/S = Priority Project) shall provide a new intake facility, a treatment plant, a
transmission/distribution systems to supply additional water required for the existing Siem Reap
service area, elevated water tank with clear water lifting pump facilities, distribution pipelines
from the proposed elevated water tank to the existing distribution system, and expansion of
distribution network to un-served areas. Facilities provided in this project are as shown in Table
1-3 and Figure 1-3.

Although the nominal design capacity for Priority Project is 30,000m*/day which will meet the
water demand in 2022, main part of raw water conveyance pipelines, water intake structure, and
administrative common facilities will be sized for Long Term Development Plan (target year
2030) capacity, which nominal design capacity would be 60,000m*/day. Ten percent allowances
will be added to design the works for loss through the works. Distribution of water to Siem
Reap service areas under Priority Project will be for those communes as Sla Kram, Svay

Dangkum, Sala Kamraeuk, Kouk Chak, Siem Reap, Chreav, and Nokor Thum.

The population served by the project will be 232 thousand of residents and 27 thousand of

tourists, respectively.

Tonle Sap Lake water was selected as the most appropriate raw water for the proposed water
supply development scheme among three alternatives, Tonle Sap Lake water, the water from the

West Baray and Groundwater.

Table 1-3 Facilities provided in the F/S Project

NO Facility Description

Capacity of raw water conveyance pipelines; D=1,200mm,

66,000 m /day including 10% allowances for the nominal

de3|gn capacity for the Long Term Development Plan

Space of the pump station is sized for the Long Term

b) Raw water intake Development Plan. Priorltsy Project facilities includes only
pump station for capacity of 33,000m°/day (additional pumps will be

expanded in further constructlon)

Pipes used for raw water transmission main from raw water

¢) | Raw water intake pipe | transmission pump station to WTP, D=800mm. DI pipes of

3,400m length to satisfy a capacity of 33,000 m*/day

d [|WTP Production capacity of 30,000 m°/day

e) | Clear water pumps Deliver 30,000 m°/day to the elevated water tank

f) | Clear water pump station, chemical building, administration building, etc.

g) | Elevated water tank 2,000 m*® will be allocated in WTP

a) Raw water o
conveyance pipelines

Distribution main Approximately 62 km. of distribution main system. DI
h) | from treatment plant | pipes from D=250mm to 1,000mm, and PE/UPVC pipes
to service areas from D=50mm to 200mm

In the distribution system 421 km of PE and uPVC pipes
will be used, dependent on pipe sizes
) | Communication and power supply to intake, pumping station and WTP

i) | Distribution pipelines
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The Preparatory Study on The Siem Reap Water Supply Expansion Project

| k) | Plant and equipment necessary for operation and maintenance

Water Treatment Plant }\-

Pumping Station

Conveyance Pipe \

/ Intake Chamber

Figure 1-3 Location of Facilities

1-2-1  Water Intake System

Raw water intake system and intake chamber are as shown in Figure 1-4. The raw water
conveyance pipes are of 1,200mm diameter and the trench for the pipes will be excavated
approximately 30m wide. Configuration of intake chamber is 10,000 mm wide x 11,000 mm

long x 4,370mm deep.
1-2-2  Intake Pump Station

Three units will be required, one as a standby unit. With each unit pumping at 16,500 m*/day
(0.191 m*/s ), two units will meet 33,000 m*/day flow with a third as standby and space will be

left for three more pumps to meet the demand for the Long Term Development Plan.

As the Lake water level fluctuates about 10 m during the year, the pump motors need to be safe
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from the high water level and the pump impeller and suction need to be located below low water
level. As the length of raw water transmission main is approximately 3.4 km from the raw water

intake pump station to the WTP, a pipe of 800 mm diameter is to be used.

Pump Station [

P

Intake

2 HWL +11.00 m | ] I

LWL +1.00 m --"

g i

Figure 1-4 Raw Water Intake System & Plan of Chamber
1-2-3  Raw Water Intake Pipe

Pipes used for raw water transmission main from raw water transmission pump station to WTP

should be of 800 mm dia. DI pipes of 3,400 m length to satisfy the capacity of 33,000 m*/day.
1-2-4  Water Treatment Plant
The plan of Water Treatment Plant is as shown in Figure 1-5.

Pretreatment
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Coagulation, as a pre-treatment process will be provided in the distribution chamber at the head
of the plant so that the destabilization of charges on colloids and suspended solids, including
bacteria and viruses, may be achieved. The coagulation process will be achieved by a rapid
mixing system which will disperse 10 percent alum sulphate solution, Al, (SO4) ; -18H,0 as a

coagulant uniformly throughout the water as rapidly as possible.
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Figure 1-5 Plan of Water Treatment Plant
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Flocculation

Flocculation is the process of gentle and continuous agitation, during which suspended particles
in the water coalesce into larger masses so that they may be removed from the water in subsequent
treatment processes, particularly by sedimentation. Flocculation follows directly after the rapid
mix process and, like rapid mixing, the agitation may be induced either by mechanical or

hydraulic means.

As gravity flow is available, the proposed approach for this project is to use hydraulic flocculators
that do not require mechanical equipment nor a continuous power supply. They can be built

primarily from local materials including concrete, brick, wood, or masonry at relative low cost.
Sedimentation

The sedimentation, or clarification, process in water treatment provides for the settling and
removal of a majority of the heavier and larger settleable solids and suspended particles from

water prior to the filtration process.
Chemical Applications and Chlorination

Alum as a coagulant, lime for pH control, and liquid chlorine as a disinfectant or oxidant will be

employed on the Project, the same as the existing Phum Prek or other PPWSA WTPs.

Chlorine will be supplied in tonne containers of liquid chlorine. The facilities will include all
equipment for storage, handling, dosage and injection of chlorine, together with safety
equipment. The operation of the chlorinators will be controlled on a “START-STOP” basis
according to the level in the distribution chamber and/or clear water reservoir, similar to that
detailed for the existing facilities of SRWSA or PPWSA WTPs.

Sludge Treatment

Sludge from the sedimentation basins is conveyed to sludge discharge tank by gravity
and pumped to sludge drying bed. Five sludge drying bed, of each 25 m x 23 m x 0.6 m
effective depth, are provided at the low elevated area of the site. Each bed has a volume
of 345 m3 which allows two month’s storage of sludge. During the first two month, No. 1
bed will receive the sludge from the sludge discharge tank. The following four months

will be a period for drying the sludge and extracting the dried sludge.

1-2-5  Transmission/Distribution Pipelines

The initial network model incorporates 4 blocks representing a total length of 490km of
distribution pipelines. The analysis focused on pipes with diameters greater than 50mm up to

1,000mm, which increase to a total of 490km pipelines by 2017, including 32km of main
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pipelines from 400mm up to 1,000mm, 91 km of sub-main pipelines between 150mm and
350mm, and 362km of branch pipelines from 50mm to 100mm.

1-2-6  Outline of Construction

The wet season occurs from May till November. The dry season occurs from December to April.
The water level of Tonle Sap Lake in the wet season becomes high which reaches 11 meter
above MSL. The construction works of Intake Chamber, Conveyance Pipeline and Intake
Pumping Station should be completed within the dry season, otherwise some auxiliary work will

increase the construction cost and extend the construction period.

The ground water level is high in connection with the water level of Tonle Sap Lake. The intake
chamber, a part of the proposed water conveyance pipeline and the proposed intake pumping
station, will be installed completely under the groundwater. Dewatering should be necessary for

earth works.

The field office will control the construction works for the intake chamber, raw water
conveyance pipelines, raw water intake pump station, and raw water conveyance mains. A
temporary and/or access roads will be required to maintain the daily activities of the Contractors
around the site. The Contractor is recommended to provide a temporary filed office to
supervise the following sophisticated construction works effectively in close collaboration with

the construction works.

(1) General
- Construct access road to the site by cutting and/or filling with imported earth and/or

gravels

- Provide temporary fencing

- Clear site and provide site office, stores, workshop, and parking area for vehicles, plant
and equipment

- Establish water, electricity and telephone services

- Divert waterways as required

- Remove the trees from the route of access road

(2) Raw Water Intake Chamber, Raw Water Conveyance Pipelines, Raw Water Intake Pump
Station, Raw Water Conveyance Main

- Place access road to the Tonle Sap lake site and pump station site

- Place coffer dam at the construction area within the Tonle Sap Lake

- Provide dewatering and excavate soil to the required formation level

- Cast the concrete structure with openings left for pipe works, penstocks etc.

- Install pipes, gates, penstocks, ladders, pumps and other M & E works.

- Test for water tightness and repair if there are leakages.

- Remove coffer dam

- Remove surplus earth, debris etc. and dispose of at an approved location

- Test run the plant

- Provide landscaping

- Commission the plant.
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1-3  Description of Environmental Resources

1-3-1  Physical resources
1-3-1-1  Air Quality

It is presumed that emissions from small-scale power generators and traffic mainly contribute to
air pollution in Siem Reap City because no other pollution sources, such as large-scale factories,
exist in the area. Ambient concentrations of some air pollutants in the City are shown in Table
1-4. The concentration of NO, is much lower than the standard of Cambodia both in dry and
rainy seasons. It is estimated that the concentrations of SO, and CO are also below the standard
though the comparison between the standards and the detected cannot be done because the
exposing time of detectors were not consistent with the standard time. No data is available on
particulate matters (PM) or total suspended particulate (TSP), but the City is dusty because
traffic lifts dusts mainly derived from unpaved roads. (Source: The Study on Integrated Master
Plan For Sustainable Development of Siem Reap / Angkor Town, JICA, 2006)

Also because Siem Reap is part of the alluvial plains, sandstone deposits from the escarpment
make the surface ground sandy. However, during rainy season, TSP in the air is washed down

by daily heavy rain.

Table 1-4 Air Quality in Siem Reap City (2004)

February 2004 July 2004
. South of Herit . South of Herit
Parameter Angkor Heritage Area ou Zreae” age Angkor Heritage Area ou Xre:” age Standard
1 week 1week 1 week 1week
max max max max
average average average average
NO2 (mg/m3)
0.026 0.043 0.021 0.043 0.028 0.043 0.009 0.009 0.1
24hrs average
0.3
S02 (mg/m3) | (4 0q - <0.06 - <0.06 - <0.06 - (24 hrs
10hrs average
average)
CO (mg/m3) 20
1.20 1.60 0.86 1.00 1.00 1.60 0.68 1.00 (8 hrs
(24hrs average)
average)

(Source: The Study on Integrated Master Plan For Sustainable Development of Siem Reap / Angkor Town, JICA, 2006)

1-3-1-2  Water Quality
It is necessary to grasp the situation of three kinds of water like surface water of river and lake
and groundwater.

Siem Reap River

Domestic sewage, commercial waste, agricultural run-off, and untreated solid waste pollute
surface and groundwater in the country. Increasing concentrations of coliform bacteria, a
presence in water that indicates fecal contamination, represent a serious health risk, especially

during April and July. Sedimentation from land clearing, from both commercial and subsistence
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farming, also contribute to overall decrease in water quality (World Bank 2003). While other
survey samples of groundwater have shown no heavy metal contamination of groundwater in
Siem Reap City, iron and manganese content is higher than permitted by the World Health
Organization (JICA 2005 survey, JICA 2006). The cause is likely corrosion of iron pipes and
pumps. This high iron content, while without direct health effects, does affect taste and color,
and is associated with higher cleaning and repair costs. The same survey shows high levels of
pH (acidity), nitrate, and fluoride which make water unsafe to drink without treatment, while
shallow aquifers are often contaminated with microbes (JICA 2005). Siem Reap River and
Tonle Sap Lake are contaminated with effluents as both are the final discharge points for the
drainage system. The volume loads of these water bodies dilute pollutants that become less
harmful to human and animal life. Water quality of water bodies also vary by season and by
flood level. However, high volumes of feces, urine and gray water are released daily in inland
and groundwater bodies in the country. There are regional differences in BOD. Although Siem
Reap River contains chemical and biological pollutants due to domestic waste discharged into it,
water can be flushed out with upstream water during the rainy season.

Tonle Sap Lake
i) Result of Water Quality Analysis by JICA Study Team

A water quality analysis was undertaken by JICA Study Team to examine the safety and
appropriateness of the water for potable use and also to give reference data for the design of
water treatment facilities. The general conditions of water sampling and analyses are

summarized in Table 1-5 and Table 1-6.

Table 1-5 Summary of Water Sampling and Analysis Survey Method

Items Descriptions
Location (See F|gure 1-6) Tonle Sap Lake (near the tentatively proposed intake site, Area
name: Kbal Chhroy Mleangiem, Chong Khneas Commune, Siem
Reap City, Approx 11 km from Phnom Krom, approx15 km from
the central zone of the Province (Phsar Leu), and approx 4 km
from the outlet of the existing canal )

Coordinates of sampling site X:378209, Y:1462006

Sub contractor Key Consultants Cambodia, Team Leader: Mr. Taing
Sophannara

Laboratory for the test Ministry of Environment

Sampling Frequency and Time 2 times (Low water season and High water season)

Methods of measurement and analysis Followed by the Japanese and Cambodia standard (Note:
Examination method of each parameter is shown in the table
below)

Examination items 32 items in total (See the tables for the results of examination)
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Sampling Point

Figure 1-6 Location of water sampling point

Table 1-6 Examination Method for Each Parameter

N° Items Method

1 Dissolved Oxygen (DO) DO Meter

2 Total Suspended Solid (TSS) Dried at 105°C

3 pH pH Meter

4 Odour Directly inhale

5 Taste Directly drinking

6 Colour Nephelometric

7 Turbidity Photometer

8 Transparency Shechi dist

9 Nitrite (NO,) IC (Anion) ICS 90 Dionec

10 Nitrate (NO3) IC (Anion) ICS 90 Dionec

11 Ammonium-N IC (Cation) ICS 90 Dionec

12 Chloride 1C (Anion) ICS 90 Dionec

13 Total nitrogen K,S,0g Decomposition UV

14 Total phosphate K,S,0¢ Decomposition Molybdenum blue
15 Iron EPA - ICP MS (ELAN 9000)

16 Manganese EPA — ICP MS (ELAN 9000)

17 Hardness Titration

18 Total Dissolved Solid (TDS) TDS Meter

19 Total coliform MPN Multiple Tubes

20 E-coli Microplate

21 Alkalinity Titration

22 Cyanide Pyridin — Pyrazolons Spectrophotometer
23 Mercury EPA— ICP MS (ELAN 9000)

24 Copper EPA— ICP MS (ELAN 9000)

25 Zinc EPA — ICP MS (ELAN 9000)

26 Lead EPA - ICP MS (ELAN 9000)

27 Hexavalent chromium Diphenylcarbazide (Spectrophotometer)
28 Cadmium EPA - ICP MS (ELAN 9000)

29 Arsenic EPA - ICP MS (ELAN 9000)

30 Fluoride 1C (Anion) ICS 90 Dionec

31 Phenols Distitation

32 Chlorophyll a Aceton-Methanol Extraction Spectrophotometer

The results of water quality examination which has been carried out two times in 2009 are
shown in Table 1-7 and Table 1-8.
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Table 1-7 Water Quality Data by The Team (June 29, 2009)

No. | Description of Item Unit MIME- S1
DWQS

A Microbiological Test

1 Total coliform Count/100ml 0 9.3 x 10?
2 E.coli MPN/100ml 0 56

B Physical and Chemical Test

3 |pH 6.5-8.5 7.7

4 | DO mg/l >6 5.4

5 Total Suspended Solid (TSS) mg/l 498

6 Odour - Slight muddy
7 Taste (Threshold taste) - Acceptable
8 Color Pt-4 100

9 Turbidity NTU 5 200

10 Transparency Dept (cm) 2.5

11 Nitrite (NO,) mg/l 3 ND<0.1
12 Nitrate (NO3) mg/I 50 2.53

13 Ammonium-N mg/I 15 0.05

14 Chloride mg/l 250 6.81

15 Total nitrogen mg/l 3.50
16 Total phosphate mg/I 1.04
17 Iron mg/l 0.3 3.333
18 Manganese mg/l 0.1 0.05604
19 Hardness mg/I 300* 107

20 Total Dissolve solid (TDS) mg/l 800 55.50
21 Alkalinity mg/l 190.00
22 Cyanide mg/l 0.07 ND<0.04
23 Mercury mg/I 1 0.0018
24 Copper mg/l 1 ND<0.0003
25 Zinc mg/I 3 0.00648
26 Lead ng/l 10 2.57

27 Hexavalent chromium ng/l 50 10

28 | Cadmium ng/l 3 ND<0.2
29 | Arsenic ng/l 50 0.94
30 Fluoride mg/I 15 0.23
31 Phenols mg/l ND<0.025
32 Chlorophyll a ng/l 5.80

MIME DWQS: Ministry of Industry Mines and Energy, Drinking Water Quality Standard, Jan. 2004
* Hardness is expressed as mg/L CaCOj3
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Table 1-8 Water Quality Data by The Team (October 6, 2009)

No. Description of Items Unit MIME S1
DWQS
A Microbiological Test
1 Total coliform Count/100ml 0 <30
2 E.coli MPN/100ml 0 0
B Physical and Chemical Test
3 | Temperature °c - 29.40
4 pH - 6.5-8.5 7.80
5 Odor - - Normal
6 Taste - - Normal
7 Transparency Dept (cm) - 74.50
8 Dissolved Oxygen (DO) mg/I >6 7.30
9 Turbidity NTU 5 3.5
10 | Color Pt-4 - 30
11 | Total Suspended Solid (TSS) mg/l - 44.00
12 | Total Dissolved Solid (TDS) mg/l 800 51.30
13 | Hardness mg/I 300 83.30
14 | Alkalinity mg/l - 4.20
15 | Nitrite (NO2) mg/I 3 <0.10
16 | Nitrate (NO3) mg/I 50 <0.10
17 | Ammonium (NH4) mg/l 15 0.24
18 | Chloride (CI) mg/l 250 4.02
19 | Total Nitrogen (T-N) mg/I - 0.58
20 | Total Phosphorus (T-P) mg/I - 0.26
21 | Iron (Fe) ng/l 0.3 (mg/l) 0.51
22 | Manganese (Mn) ng/l 0.1 (ma/l) ND<0.3

ii) Existing Water Quality Data

The team for Project on Capacity Building for Water Supply System in Cambodia Phase 2
carried out the water quality sampling and analysis from March to June (late of dry season to
early of rainy season) in 2009 weekly at 2 points, which are both located almost in the same area
of tentatively proposed intake site (Sampling Point NO.1) and the water sampling site by this
JICA Study Team (Sampling Point NO.2) as shown in Figure 1-7.

.The sampling point of NO.1 is located approximately 200m north and 50 m east from NO.2.
The sampling was carried out 13 times in total and the analysis was made for 9 parameters every
time. The test results are summarized in Table 1-9 and Table 1-10. Iron, turbidity and color

exceed the standard compared with water quality standard for drinking water in Table 1-11.

Supporting Report SR 10.1-18



The Preparatory Study on The Siem Reap Water Supply Expansion Project

Table 1-12

NO.1 &2
o/

Figure 1-7 Water Sampling Points

Table 1-9 Water Quality Data by JICA Capacity Building Project (1)

Sample N. 1, Location N =1313574, E =10352277, Depth = 0.33m
Testing NH3 - .
Date Fe Mn -N SO4 | Turbidity | Alkalinity | Color H Conduc.

mg/L | mg/L ma/L mg/L | (NTU) (mg/L) (TCL) P (us/cm)
03/25/09 3.01 [010 [0.15 <2 240.00 26.30 149.38 | 7.60 | 81.00
04/03/09 2.67 |0.10 0.17 <2 99.60 21.33 154.29 | 7.66 | 69.00
04/09/09 3.22 [ 0.20 0.28 | 4.00 | 457.00 19.33 240.83 | 6.81 | 64.90
04/22/09 3.29 |0.40 0.48 8.00 1860.00 | 22.67 271.15 | 6.66 | 88.80
04/29/09 2.09 |0.30 0.36 8.00 | 356.00 69.33 131.80 | 6.81 | 172.50
05/05/09 294 10.00 [0.21 |4.00 |546.00 44.67 75.36 7.24 | 139.30
05/18/09 3.40 [1.00 0.43 6.00 1618.00 | 43.33 167.12 | 7.05 [ 122.30
05/20/09 6.13 | 0.00 0.33 | 4.00 618.00 34.66 570.67 | 7.28 | 115.70
05/27/09 491 1030 |041 <2 589.00 34.67 570.67 | 6.91 | 117.00
06/02/09 6.87 | 0.10 | 0.46 <2 873.00 28.00 108.45 | 6.85 | 94.50
06/08/09 714 14.20 0.32 <2 570.00 38.67 74.40 7.47 | 115.50
06/16/09 6.60 | 0.90 0.27 <2 393.00 45.33 82.01 7.43 | 129.50
06/23/09 6.01 [0.10 [0.26 2.00 | 386.00 48.67 99.65 7.38 | 123.20
AVERAGE | 4.48 ] 0.59 0.32 2.77 661.97 36.69 207.37 | 7.17 | 110.25
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Table 1-10 Water Quality Data by JICA Capacity Building Project (2)

Sample N.2, Location N = 1313370, E = 10352232, Average Depth =  0.80m
Testing NH3
Date Fe Mn N S04 Turbidity | Alkalinity | Color oH Conduc.

mg/L | mg/L mg/L | (NTU) (mg/L) (TCU) (ps/cm)

mg/L

03/25/09 3.78 | 030 [028 |<2 239.00 28.00 135.41 | 7.50 | 82.00
04/03/09 271 |0.00 |[0.03 |<2 154.00 22.00 182.89 | 7.88 | 75.90
04/09/09 3.67 | 010 |0.28 |3.00 | 309.00 21.66 267.07 | 7.08 | 65.60
04/22/09 6.57 | 040 |0.70 | 6.00 813.00 25.33 570.67 | 6.71 | 101.90
04/29/09 547 |0.10 | 0.25 |4.00 | 439.00 46.66 429.48 | 7.59 | 138.00
05/05/09 352 | 020 |049 |500 |411.00 46.67 138.44 | 7.53 | 136.40
05/18/09 133 | 060 |0.03 |5.00 | 485.00 42.00 61.03 7.34 | 124.20
05/20/09 6.26 | 0.00 | 030 |<2 543.00 36.00 570.67 | 7.75 | 112.50
05/27/09 558 |0.20 [029 |<2 746.00 28.67 570.67 | 6.99 | 110.00
06/02/09 13.20 | 050 | 024 |<2 548.00 33.33 85.37 6.94 | 107.40
06/08/09 699 |360 |020 |<2 457.00 53.33 94.94 7.65 | 137.70
06/16/09 699 | 050 |039 |<2 571.00 44.67 63.92 7.46 | 120.30
06/23/09 6.01 | 050 |036 |<2 496.00 45.33 105.62 | 7.81 | 117.10
AVERAGE 555 |[0.54 |0.30 1.77 | 477.77 36.43 252.01 | 7.40 | 109.92

Table 1-11 Comparison with the Water Quality Standards of Drinking water

Item Parameter Unit Sample 1 Sample 2 MIME, DWQS

1 Iron, Fe mg/L 4.48 5.55 0.3

2 Manganese, Mn mg/L 0.59 0.54 0.1

3 Ammonia, NH3 mg/L 0.32 0.30 15

4 Sulfate, SO4 mg/L 3.69 3.00 250

5 Turbidity FTU 661.97 477.77 5

6 Alkalinity mg/L 36.69 36.43 -

7 Color TCU 207.38 252.02 5

8 pH - 7.17 7.40 6.5-8.5

9 Conductivity uS/cm 110.25 109.92 1600

The JICA Study on Integrated Master Plan for Sustainable Development of Siem Reap (2006)

carried out the water quality survey in the Tonle Sap Lake and the results are summarized in
Table 1-12. The concentrations of SS, COD and Total Coliform exceed the standard in

Cambodia.

Table 1-12 Water Quality of Tonle Sap Lake (December 2004), by JICA Study

Parameter Tonel Sap Cambodia Standards

pH 7.2 6.5-8.5

DO (mg/L) 6.0 2.0-7.5

SS (mg/L) 102. 21-15

COD (mg/L) 23.06 1-8

Total-N (mg/L) 1.123 0.1-0.6
Total-P (mg/L) 0.048 0.005-0.05
Total Coliform (MPN/100ml) 11000 <1000
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1-3-1-3 Wastes

The amount of municipal solid waste discharged from the central district including 5 communes
of Siem Reap City is approximately 150 tons/day and the solid waste management company,
Gaea, collects 110 tons every day based on the contract for 50 years since 2007. Municipal solid
waste is collected from hotels, restaurants, guest houses, markets and private houses in central
area mainly at night and in outskirt at day time. They have collection vehicles shown in Table
1-13 and transport the waste to the final disposal site located 25km distant east from the center
of the City.

Collection fees of municipal waste are 1~2.5 US$/month for Cambodian people and 5~25

US$/month for foreigners. On the other hand the company does not pay disposal fee because the

finial disposal site is owned and operated by the waste management company itself.

The staff of the company consists of 160 members including 57 street sweepers and the streets
in Siem Reap City are cleaned regularly. The local government responsible for municipal solid
waste management is not Department of Public Works and Transport, but both of Siem Reap
Municipality and Provincial Department of Environment. The former rules operation and

maintenance of the solid waste management, and the latter does technical aspects.

Table 1-13 Collection Vehicle owned by Waste Management Company

NO Vehicle Capacity (ton) Unit
1. Compacter Truck 11 5
2. Open Container Truck 4.5 6
3. Large Container Truck 16 2

Source: Hearing from the municipal solid waste management company
1-3-1-4 Noise and Vibration

The JICA Study Team conducted noise and vibration
surveys both in dry and rainy seasons in 2005, at the
intersection of National Road No.6 and the bridge, and
at the entrance of Angkor Heritage (Refer to the QO Entrance
location map at right side). The noise and vibration
levels were monitored for 14 hours from 6:00 a.m. to 8
p.m. based on the Japanese Industrial Standard (JIS).

(@) NR No.6
Figure 1-8 shows the results of surveys.
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Br: Intersection of NR 6 and Bridge
AW: the Entrance of Angkor Wat

Figure 1-8 Noise and Vibration in Siem Reap City

(Source: The Study on Integrated Master Plan For Sustainable
Development of Siem Reap / Angkor Town, JICA, 2006)

The result of noise survey shows that the noise levels in the dry and the rainy seasons are almost
same. The noise level stabilizes at 65dBA in the daytime and goes below 60dBA at night in the
Angkor Heritage Area. The range of vibration level is 40dBA to 50dBA along Route 6. The
vibration level reaches at 55dBA in a moment when the traffic passes and the level is predicted

to be higher inevitably when the heavy traffic passes.
1-3-1-5 Hydrology

Siem Reap City is located in a very flat and low-laying area close to Tonle Sap Lake. The Siem
Reap River flows through the city dividing it into East and West drainage areas and main river
system further to east and west are the Roulous River and the Puok River, respectively. The
rivers and all stormwater drainage flow into Tonle Sap Lake. The Siem Reap River has natural
gradient of about 1/1,000 from North to South towards Tonle Sap Lake. During rainy season,
the river carries significant flows. In September 2009, the river flow was estimated to be 133

mas/sec and many areas adjacent to the river were flooded for a period.

The current stormwater drainage infrastructure cannot deal with heavy storm. Heavy storms
can cause widespread flooding and water levels in drain and in Siem Reap River rise
considerably. In poorly drained areas, urban runoff mixes with sewage from overflowing
latrines and sewers, causing pollution. Due to the flat topography, the existing drainage system
does not have sufficient gradient and this makes it vulnerable to blockage from settled solids

and dumped wastes.

National road NO.6 acts as a hydraulic bottleneck causing flooding, due to insufficient and
clogged culverts and drains installed beneath the road over most of its entire length from east to

west in the city area.

Irrigation Canal
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A number of existing agricultural irrigation canals, some of them date back to ancient Angkor
civilizations, cross the project area. Though many of these are in a state of disuse, others are
still functioning and carry water to agricultural areas located in southwest and southeast of the
city. This canal network has a base flow even during dry season and consequently reduces the

capacity for stormwater drainage.
Stormwater Drainage in Western Siem Reap District

There are two major drainage called Town Center Drain (TCD) and the Western Drain.
Neither has sufficient capacity for the flows generated in their catchment area but TCD was
reconstructed through Mekong Tourism Development Project Siem Reap Wastewater
Management (ADB) to have sufficient hydraulic capacity.

The northern part of the Western Drain currently connects into inadequate system located in the

south of NR 6 and as the road acts like dike, large areas have been suffered by chronic flooding.
Stormwater Drainage of Eastern Siem Reap District

On the eastern bank of the river, there are three major existing drains, namely D7, D2 and D10.
However, since these drains are connected to inadequate systems crossing or located in the
south of national road No.6, road acts like dike and large areas have been suffered by chronic

flooding.
1-3-1-6 Land

The Study area is generally covered by alluvial fan deposits on the surface and the layers below
the surface is composed of diluvial deposits, Pleistocene sediments, Plicene clay stones,
Mesozoic sedimentary rocks, and Paleogene volcanic rocks in order from the surface to the
deeper part. Top soils are generally classified by their potential use. The acid lithosols are found
in the northern area of Kulen mountains and suitable for forest. Alluvial lithosols and cultural
hydromorphics exist mainly along the rivers and good for agricultural use. Plinthicite and
red-yellow podzols are seen widely in the flat lowland and suitable for plantation of
agro-forestry. Coarse sandy alluvial deposits are found generally in the northern part of the
study area, and fine sand to silt deposits is found in the area near Tonle Sap Lake. Top soil of
cultivated upland, paddy field and the bottom of the barays is generally composed of organic
clay and silty clay. Total thickness of alluvial deposits is 10-20m in the northern area and
20-30m in the southern area. Diluvial deposits layer underling the alluvial deposits is composed

of coaser particle than that of alluvial deposits in general and the thickness is 20m in most part.
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1-3-2

1-3-2-

Ecological resources

1 Protected Area

(1) The Protected Area stipulated by MOE

MOE stipulates five kinds of natural protected areas, National Park, Wildlife Sanctuary,
Landscape Protected Area, Multiple Use Area and Heritage Protected Area. Within the study
area there are two kinds of protected areas, Angkor Landscape Protected Area and Tonle Sap

Multiple Use Area. The location is shown in Figure 1-9 and the definitions are as follows;

Landscape Protected Area

A land or water area where the nature, ecosystem and cultural heritage should be protected from
destruction by human beings and there is a special beautiful area, and normally there is rich
biodiversity. To prevent this traditional area from destruction or to conserve this area is more

important than to develop it for human beings’ lives.

Multiple Use Area

The land or the water area, which has much natural system and needs to be managed for
protection of biodiversity and sustainable ecosystem. More over, it can give natural products and

services for community’s use demand.

The facility for the project like water treatment facility should not be constructed in these areas.
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Landscape Protected Area

1| Multiple Use Area

Figure 1-9 Natural Protected Area by MOE
(Source: Natural Resource Assessment and Environmental Data Management Department, MOE)

(2) The Protected Area stipulated by MOAFF

The Department of Fisheries, Ministry of Agriculture, Forestry and Fisheries (MOAFF)
stipulates Fish Sanctuary, Community Fisheries, Fishing Lot and Strictly Protected Inundated
Forest Area. Within the study area there are three kinds of areas, Community Fisheries, Fishing
Lot and Strictly Protected Inundated Forest Area. The location is shown in Figure 1-10.

The targets of the Community Fisheries are as follows;

e To manage fisheries resources in a sustainable manner and ensure equitable sharing of

benefits from fisheries resources,

e To increase understanding and recognition of the benefits and importance of fisheries
resources through direct participation in managing, using and protecting fisheries resources,

and
e To improve the standard of living in order to contribute to poverty reduction.
The fishery domain is the state property. It can cover public or private land in the flooding

season (management of these fisheries does not affect the ownership of the lands). (Article 9,

Law on Fisheries)
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There are about 37 Fishing Lots in Tonle Sap Lake at present although there were more than 50
lots before. In 2001, the government embarked on an extensive reform of the fisheries sector by
improving access by the poor to the Fishing Lots. The government repealed 495,000 ha of
officially auctioned Fishing Lots, a reduction of 53% in the size of the official Fishing Lots to
allow the poor to access common fisheries resources. Industrial fishing is based on the Fishing
Lots or concessions which were allocated through an auction system for exclusive exploitation
over a two-year period. The Fishing Lot, NO.4, only one belonging to the Siem Reap Provincial
area, can be leased for as much as 80 million Riels (US$200,000) a year (source: Provincial
Department of Fisheries). The artisanal and family fishermen are not permitted to enter the Lot

and fish outside it during an open season of fishing from October to May.

Strictly Protected Inundated Forest Area is set for sustainability of fishery resources and for

important aquatic habitats to feed, spawn and breed since 1962.

The facility for the project like water treatment facility should not be constructed in these areas

and pipeline should not be set through the heavily wooded areas

Department of Forest stipulates Community Forests which can fulfill same function as
Community Fisheries. They prepare Community Forest Management Plan and Community
Forest Agreement for implementing the sustainable use and development of forest resources.
There is no Community Forest in the study area, although there are some Community Forests in

northern mountainous area.

There is no protected area designated by Department of Agriculture in the study area.
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Community Fisheries -
Strictly Protected

/ Inundated Forest Area

Fishing Lot

Fish Sanctuary Fih S
1sh Sanctuary

Figure 1-10 The Protected Areas by Department of Fisheries
(Source: Fisheries Administration, MOAFF)

(3) The World Cultural Heritage Area inscribed by UNESCO

On 14™ December 1992, Angkor was inscribed in the World Heritage List and the World

Heritage in Danger covering the area of 401km2 with 90 temples as shown in Table 1-14.
Angkor was inscribed on the basis of the following criteria:

a) it represents a unique artistic achievement, a master piece of creative genius;

b) it has exerted great influence over a span of time, within a cultural area of the world, on
developments in architecture, monumental arts, and landscaping;

c) it bears a unique exceptional testimony to a civilization which has disappeared; and

d) it is an outstanding example of an architectural ensemble which illustrates a significant stage

in history.
Also the Angkor Park was inscribed under five conditions as below:
(a) Enact adequate protective legislation

(b) Establish an adequately staffed national protection agency
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(c) Establish permanent boundaries based on the UNDP project

(d) Define meaningful buffer zones

(e) Establish monitoring and coordination of the internationally conservation effort.

These conditions were successively fulfilled. A Royal decree of 19th February 1995 providing a
legal basis for the creation of the Autorité pour la Protection du Site et I’Aménagement de la
Region d’Angkor (the National Authority for the Protection of the Site and Development of
Angkor called APSARA Authority— conditions (a) and (b) ). This acronym is a Khmer common

word and signifies “celestial dancer”.
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Table 1-14 The Temples inscribed in World Cultural Heritage List

No | Name | METERIAL No Name METERIAL
Monument inside Angkor Thom 26 49 |Pr. Top brick & sandstone
1 |Baphuon sandstone 50 [Pr. Top 2 laterite
2 |Bayon sandstone 51|Pr. Tor brick & sandstone
3 Porte de la Victoire, Angkor sandstone 52 Spean Tor laterite
Tom
4 Porte des morts, Angkor Tom  |sandstone 53 Pre Rup brick laterite &
sandstone
5 [Porte Nord, Angkor Tom sandstone 54 |Prei Prasat (720 or 745) laterite & sandstone
6 |Porte Ouest, Angkor Tom sandstone 55 |Spean Thmar laterite & sandstone
7 |Porte Sud, Angkor Tom sandstone 56 |Ta Keo laterite & sandstone
8 [Khleang nord laterite & sandstone 57 [Ta Nei laterite & sandstone
9 |Khleang Sud laterite & sandstone 58|Ta Prohm laterite & sandstone
10 |Palais Royal laterite & sandstone 59 [Thommanon laterite & sandstone
11 [Pr. Chrung nord est laterite & sandstone Monument to the north of Angkor Thom 10

12 |Pr. Chrung nord ouest laterite & sandstone 60 [Banteay Prei laterite & sandstone
13|Pr. Chrung sud est laterite & sandstone 61 |Krol Ko bricl & sandstone
14 |Pr. Chrung sud ouest laterite & sandstone 62 [Krol Romeas laterite & sandstone
15|Mangalartha 487 sandstone 63 [Neak Poan laterite & sandstone
16 |Monument 486 laterite & sandstone 64 [Banteay Thom laterite & sandstone
17 |Pr. Sour Prat laterite & sandstone 65 |Pr. Prei Prasat laterite & sandstone
18 |Prah Palilay laterite & sandstone 66 |Pr. Tonlé Snguot sandstone
19 |Prah Pithu tour T laterite & sandstone 67 |Preah Khan laterite & sandstone
20 |Prah Pithu tour U sandstone 68 |Prah Pithu laterite & sandstone
21|Prah Pithu tour V sandstone 69|Ta Som laterite & sandstone
22 |Prah Pithu tour X sandstone Monuments to the West of Angkor Thom 12
23 |Prah Pithu tour Y sandstone 70 |AK Yum brick & sandstone
24 [Tep Pranam laterite & sandstone 71 [Baray Occidental
Terrasse des Elephants sandstone Chapelle de I'Hopital Ouest, laterite & sandstone
25 72
Angkor Thom
26| Terrasse du Roi Lépreux sandstone 73 |Mebon Occidental laterite & sandstone
Monuments to the South of Angkor Thom 10 74 |Kas Ho brick & sandstone
27 |Angkor Vat sandstone 75 |Kuk Khpop brick & sandstone
28 Baksei Chamkrong brick laterite & 76 Phnom Rung brick & sandstone
sandstone
29 |Phnom Bakheng brick & sandstone 77 |Pr. Trapeang Ropou
30 [Bay Kaek 499 brick & sandstone 78 |Pr. Trapaang Sen
31(Pr. Bei laterite & sandstone 79 [Prei Khmeng brick & sandstone
32|Pr. Kuk Chak laterite & sandstone 80 |Pr. Prei Prasat brick & sandstone
Pr. Patri brick & sandstone Vat Khnat brick laterite &
33 81
sandstone
34 |Pr. Kantal Preah Chantol brick & sandstone Monument close to the Siem Reap river 3
35|Pr. Taset brick & sandstone 82 |Phnom Krom brick & sandstone
36 Ta Prohm Kel sandstone 83 Peah Enn Kosei brick laterite &
sandstone
Monument to the East of Angkor Thom 23 84 |Vat Atvear laterite & sandstone
37 [Banteay Kdei laterite & sandstone Group Rolous 6
38 Sras Srang laterite & sandstone 85 Bakong brick laterite &
sandstone
39 [Banteay Samrée laterite & sandstone 86 [Lolei brick & sandstone
40 |Baray Orientale brick & sandstone 87 [Prei Monti laterite & sandstone
mn Bat Chum brick laterite & 88 Pr. Trpeang Torteung Thngay |brick & sandstone
sandstone
42 |Chapelle de I'Hopital Est laterite & sandstone 89 [Pr. O Kaek brick & sandstone
43 |Chau Say Tevoda sandstone Group Banteay Srei 1
a4 Kuthvara laterite & sandstone 9 Banteay Srei brick, laterite &
sandstone
45 |Leak Nean lateri n n
2 oekReand__ e £ s ol ¢ (Source: UNESCO Phnom Penh Office)
46 sandstone
47 |Pr. Kamnap laterite
48 |Pr. Kravann brick & sandstone
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(4) The Protected Area designated by APSARA

Angkor Archaeological Area is protected by APSARA shown in Figure 1-11, in accordance
with the recommendation of UNESCO.

The definition of four kinds of zones is as follows; (source; APSARA homepage)

Zonel: Monumental Sites

Areas which contain the most significant archaeological site in the country and therefore

deserve the highest level of protection.

Zone 2: Protected Archaeological Reserves

Areas rich in archaeological remains which need to be protected from damaging land use
practices and inappropriate development. They will most frequently surround monumental Sites,
providing protection to adjacent areas of known or likely archaeological importance. Zone 1 and
2 require intensive management aimed at integrating archaeological and visitor interests with

local interests and needs.

Three main Monumental Sites identified in the region are those of Angkor, Rolous and Banteay
Srei. Each lies within a Protected Archaeological Reserve which, in the case of the Angkor site,
acts as a buffer zone. Additional sites could be added at a later date to protect and manage areas
such as Beng Mealea, Koh Ker, or Preah Khan in Kompong Svay.

The three sites, including their Archaeological Reserves zones, cover the areas with the highest
density of archaeological remains, including the original sites of the ancient Angkorian capital,
with most of the well-known temples and many ancient hydrological structures such as the
barays, canals and dikes. The Protected Archaeological Reserve around the Angkor site also
contains a large local population whose interests are to be protected.

The Angkor Monument Site and its Archaeological Reserve comprises an area of more than 350

square kilometers. It contains:

/the original Angkor Park as designated in 1925 and reconfirmed with minor modifications
during the subsequent decades;

/additional areas which together constitute the core of the Angkor Monumental Site;

/a protection zone to safeguard archaeological sites in the surrounding landscape (zone2); and
buffer areas, particularly between Siem Reap and Angkor Vat, which are necessary to conserve
the integrity of the Monumental Sites, Preserve the area as a tourist attraction and prevent all

development not essential to the protection of the cultural heritage.
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Zone 3: Protected Cultural Landscapes

Areas with distinctive landscape characteristics which should be protected on a account of their
traditional features, land use practices, varied habitats, historic building, or man-made features
from the past or of recent origin that contribute to the cultural value or reflect traditional
lifestyles and patterns of land use. Cultural Landscapes may also serve to safeguard visual
perspectives and relationships between significant features which contribute to their historic or
aesthetic value. Protected Cultural Landscapes are subject to regulations aimed at controlling
damaging and disruptive activities.

The ancient canalized river valleys of the Stung Siem Reap and Stung Roluos from where they
flow off the Phnom Kulen to their mouths at the Tonle Sap have been designated Protected
Cultural Landscapes. The ancient causeways running from the Angkor site northwest to Banteay
Srei are Cultural Landscapes extending the protected areas of the Angkorian heritage and
further into the surrounding environment. These areas may be expanded and other areas zoned

for protection at a later date.

Zone 4: Sites of Archaeological, Anthropological or Historic Interest

Including all other important archaeological sites, but of less significance than Monumental
Sites, that require protection for research, education or tourist interest. The sites and areas are
subject to regulations aimed at controlling damaging activities similar to those applying to
Protected Archaeological Reserves.

A number of the more important below and above-ground archaeological sites identified within
the Siem Reap region, such as Phnom Krom, Wat Athvea and Chau Srei Vibol are indicative of
the areas included in Zone 4. Other sites may be included in the future.

Zone 5: The Socio-economic and Cultural Development Zone of the Siem Reap region,
comprising the whole of Siem Reap Province, is the largest zone to which protective

policies apply.

This comprehensive zone covers an area of 10,000 square kilometers including the Phnom
Kulen, the shores of the Tonle Sap and the Angkor plain. It conforms largely to the catchment
area of greater metropolitan Angkor during the ancient period and is rich in remains of both
prehistoric and historic civilization. The region also contains important natural areas which are
to be protected and others to be developed in a sustainable manner.

The region is to be managed as a multiple-use area with an emphasis on economic and social
development of cultural tourism. Development activities which could potentially damage the

archaeological, the natural, or the social heritage harbored in the province are regulated by

Supporting Report SR 10.1-31



The Preparatory Study on The Siem Reap Water Supply Expansion Project

comprehensive coordination policies. Archaeological and environmental impact assessments are
to be carried out in advance of any project proposed in the region. The intention is not to hold
back development but to ensure that it be appropriately located and directed, at all times taking

into consideration the requirements of heritage conservation.

Zone 1

Zone 2
4 2 0 4
ey —

Figure 1-11 APSARA Protected Area
(Source: APSARA)

(5) Tonle Sap Biosphere Reserve Area by UNESCO

Tonle Sap Biosphere Reserve is divided into core areas, a buffer zone and a flexible transition
zone. Within the study area there are transition area and buffer zone as shown in Figure 1-12.

There is no core zone which is defined likewise national park or wildlife sanctuary.

The transition area is limited between the outer boundary of the buffer zone and National Road
NO.5 and NO.6. It is the integrated economic zone, which is managed for sustainable
agriculture, human settlement and land use, without having adverse effects on the flooded forest,

water quality and soils of the region around the Tonle Sap Lake.

The buffer zone covers the area of 541,482ha. Its boundary corresponds to the outer boundary

of the Tonle Sap Multiple Use Area.
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The buffer zone surrounding such core areas which are covered by flooded forest of a variety of
species. Activities are managed to be consistent to the protection and conservation plan of the
core areas. Fishery activities and other development plans will be managed based on existing
law and regulations in a coordinated and cooperative manner. The buffer zone is also subject to
experimental research and discovery of method for the management of flooded forest, fishery,
agriculture, housing settlement, land use, water resources, navigation and tourism to ensure their

sustainability, increased production, while preserving the environmental quality and fish.

The facility for the project like water treatment facility should not be constructed in the buffer

Zone area.

Figure 1-12 Tonle Sap Biosphere Reserve
(Source: Website)

(6) Provincial Conservation Area protected by Community

The Boeng Peareang Lake had been protected by the community. In 2006 the biodiversity of the
area was studied by experts involving Department of Environment in Province (DOE). There
are big trees in inundated forest and many kinds of bird build their nest on the trees. DOE
prepared a document to submit to MOE and got approval of Boeng Peareang Natural

Conservation Area including the lake with signatures of Minister of Environment and Provincial
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Governor in 2008. Total area is 3,098ha as shown in Figure 1-13. The pipelines of water supply
expansion project should not be laid down through Boeng Peareang Lake itself in the
conservation area, while it can be set through the conservation area, according to the opinion of

relevant persons.

The Polav Lake had been protected by Kandeak Community Fisheries. In 2008 the lake of 4 ha
was decided as Fish Conservation Area (Sanctuary) signed by Minister of Agriculture, Forest

and Fisheries as shown in Figure 1-13.

Boeng Peareang Lake

// Polav Lake

/

O

[] Provincial Natural Conservation Area
[ Provincial Fish Conservation Area

Figure 1-13 Provincial Conservation Area
(Source: Siem Reap Provincial Department of Environment and Kandeak Community Fisheries)
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1-3-2-2  Ecological resources

The survey on Flora and Fauna for this project was conducted with the aim to get a better
understanding on the current status of flora and fauna species and assess potential impacts of future
expansion of water supply on their survival and regeneration. The field study was conducted 5 days
in December 2009 and January 2010.

(1) Study Method

The study is based on the review of existing reports and literatures, and field survey in the
proposed location of Route B. The visual observation with guiding manuals is carried out along
the predetermined route and interview is undertaken with more than forty key informants,
mainly the fishermen and the rice farmers to supplement the observation. Due to different
schedule and specific requirements of flora and fauna specialists, three teams were set up, forest
and mammal team, fishery and amphibian, and waterbird and reptile team. Acting as the team
leader, Ph.D. Bonheur Neou, former Deputy Secretary General of Tonle Sap Basin Authority,
provided an overall guidance on methodology being used and ensured accuracy of the survey
across all the flora and fauna features. The survey methodology for each flora and fauna is

summarized below.
1) Flora (Inundated Forest)

Inventory of flora species was based on random selection of main plots with size 10m by 10m
and sub-plots (2m by 2m) in each type of forest cover along study route. Visual observation was
undertaken to define forest classification based on general forest distribution pattern (Andrew
McDonald, 1996), and ortho-photomap made in 2005 by the Tonle Sap Environmental
Management Project. Interview with local floating villagers was conducted to identify current
management practice and threats to the flooded forest in the study areas. Individual large
plants in each plot and plants in subplots were identified and counted. In some cases, the
numbers of smaller aquatic plants which covered a large part of the plot could not be counted
accurately; in this case their area extent was estimated as percentage of the plot surface area.
The collected data includes forest species, number of trees, diameter and density. Species with
diameter more than three centimeters were counted in the main plot, while species with
diameters less than three centimeters were counted in subplot. The plots were selected based on
four vegetation type, namely gallery forest, degraded forest/recession rice areas, bush/shrub in
the reservoir, and recession rice field. Photos in each plot were taken for illustration of the
actual forest type visited. Qualitative and quantitative data analysis of the survey was carried out

using SPSS version.

2) Mammal
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Direct visual observation assisted by local guides was conducted along the pre-determined route
during the forest inventory in late November and December 2009. Interview with local
fishermen and floating villagers was supplemented to complement the direct field observation.
Boat was a major transport but a transect walk was made, especially in recession rice fields and
along the dam leading to O Smoan and Dam 78 on 23 December 2009. Location of observed

species was recorded using GPS and digital photos were taken.
3) Fish

Sampling was undertaken along the line of route B in the map. Fish samples were collected
from different fishing gears (seine net, cast net, gill net, arrow shaped trap, hook line, bamboo
trap and other gears) operated by local fishermen along or nearby the study line. As the line
passes by near the Boeng Pear Reang Community Fishery Organizations (CFO) and directs to
fishing lot No4 at the Tonle Sap shoreline, fish samples in the CFOs and fishing lot were also
collected to enrich species list. Fish species were identified using check list or fish identification
manuals (Rainboth, 1996) in the field, but in case of not recognition, specimens were transferred
to lab analysis in the Inland Fishery Research and Development Institute (IFReDI) of the
General Directorate of Fisheries (GDOF) in Phnom Penh. Location of collected samples was
recorded using GPS, and digital photos were taken as records of the field survey. Interview with
the members of CFO and local villagers was also conducted to identify current management
practice and threats to the fishery resources. Fish samples collected in December 2009 from

different fishing gears as the following:

— Gillnet (Mong) with mast size range from 2cm to 17 cm; about 90% of total fishermen family
has one to two gillnet.

— Hook long line (Santouch ronong); about 50-60% of total fishermen practiced with 45 to 100
hooks per household

— Cast net (Samnanh); about 50% of villagers use this fishing gear, the mesh size range from 2.5
to 10cm

— Bor is made from net and bamboo; it is illegal fishing gear used along the line of route B

Fish samples were preserved in the 10% formalin solution and transported to laboratory in
IFReDI for analysis. Fish taxonomy was identified in reference to (Rainboth, 1996, Kottelat,
2001a).

4) Amphibians

Visual observation was conducted along the pre-determined line of route B during the collection of
fish samples. Interview with local fishermen and floating villagers was undertaken to complement
the direct field observation. A check list of amphibian species identified elsewhere in the Tonle Sap

Lake areas was used to facilitate field observation and interview. Boat was a major transport but a
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transect walk was made where possible, especially in the recession rice fields. Location of observed

species was also recorded using GPS and digital photos were taken.

5) Waterbird

Direct visual observation was conducted along the pre-determined line. Interview with local
fishermen and floating villagers was undertaken to supplement the direct field observation. As
the study line passes by near the Boeng Pear Reang Conservation Areas and directs to the Tonle
Sap shoreline, visual observation was conducted in these areas to enrich species list. A guide
book “Bird of Thailand 1991 and Birds of Cambodia 1998 were used to facilitate field work.
Boat was a major transport as the study areas remained flooded during November-December,
but a transect walk was complemented on 24 December especially in the upper part of the study
area starting from O Smoan canal up to Kon Mourng Village of Kandek commune, Prasat
Bakorng district. Location of observed bird species was recorded using GPS. Digital photos

were taken.
6) Reptile

Visual observation assisted by a local guide was conducted along the pre-determined line of rouet B.
Interview with local fishermen and floating villagers was the main study method as time for survey
was very short and the area remained flooded. That is why boat was used, but a transect walk was
complemented on 24 December especially in the upper part of the study area starting from O Smoan
canal up to Kon Mourng Village of Kandek commune, Prasat Bakorng district. Location of reptile

species was recorded using GPS whenever spotted.  Digital photos were taken.

(2) Feature of the Study Area
1) Introduction

The Tonle Sap Lake of Cambodia is known for her biological richness and high productivity
owing to her unique hydrological phenomenon. The Tonle Sap Lake area has a minimum area of
about 2,500 km2 in the dry season when it drains water into the Mekong River through the
Tonle Sap River, and expands gradually from June till October when the Mekong flood waters
reverse its flow back to the Tonle Sap Lake reaching a maximum area of about 15,000 km2
during the peak of the flooding season. In October-November, the Tonle Sap Lake reaches a
maximum level of about 9-10 m above sea level (MRCS, 2009), which floods a large Tonle Sap
floodplain areas of diverse flooded forest ecosystems and agricultural land for a period of
several months (6-8 month) annually. This endless hydrological cycle provides unigque
ecological and climate conditions supporting an extraordinary diversity of life and their
abundance, which are the resources base for Cambodian livelihoods and country economy for

many hundreds of years. The flood cycle of the Tonle Sap Lake and the Mekong River plays a
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significant role not only in the perpetuation of productive biodiversity, such as fish, wildlife, and
forest, but also in shaping the present land use pattern and diverse cultural landscapes.
Cambodian culture has adapted to and flourished in harmony with the flood pulse of the Tonle
Sap Lake and the Mekong River, characterizing the present farming, fishing, and traditions. The
carvings in the bas-relieve of the Angkor Wat and Bayon temples provide ample evidence of the

links between past Cambodian civilization and the richness of Tonle Sap Biosphere Reserve.

The Tonle Sap Lake is considered one of the most important wetlands in the world due to the
presence of flora and fauna species of global significance. Sixteen waterbird species are
considered of global significance which seasonally migrates to the Tonle Sap Biosphere Reserve
for breading and nourishment. Other species of global significance include mammals, fishes,

and reptiles.

The Tonle Sap Lake is under growing pressure posed by uncontrolled developments and
socio-economic needs at national and regional level, resulting in degradation of flooded forests
and habitats, decline in diversity and abundance of flora and fauna species, including species of
global significance. Poverty remains a challenging factor in balancing resources sustainability

and poverty eradication as the majority of the poor depends on natural resources for livelihoods.

In response to the multi-facet threats faced by the Tonle Sap Lake, and in recognition of her
biodiversity, economic, and socio-cultural values, the Royal Government of Cambodia enlisted
the Tonle Sap Lake in the list of the World Network of Biosphere Reserve as part of UNESCO’s
MAB by a Royal Decree in April 2001. The Tonle Sap Biosphere Reserve (TSBR) provides a
management concept based on zoning the whole Tonle Sap Lake into three zones with different
management purpose. The three zones are the core areas, buffer zone and transition zone. There
are three core areas, namely Prek Toal, Boeng Chhmar, and Stoung Sen, which are set aside for
conservation of biodiversity and habitats of global significance. The buffer zone is designated
for sustainable fishery management where flooded forest and fish can be used in a sustainable
manner in consistence with the conservation of biodiversity in the core areas. The transition
zone is a multiple land use areas where land use practice must not encroach into the flooded

forest and cause water quality deterioration in the Tonle Sap Lake.
2) Location of the Study Area

The study area is located in the upper part of the TSBR of Siem Reap province, which falls
within the buffer zone of the TSBR and mainly located in the three administrative boundaries of
three communes, namely Chong Kneas, Chreav and Kandek communes of Siem Reap and
Prasat Bakorng districts respectively. The areas are subject to two main management regimes:
the Royal Decree on TSBR (2001) and the Fishery Law (2006). The Lake Peareang was set

aside as a provincial biodiversity conservation area (BPCA) in 2009 following the TSBR
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concept. Besides, the study area has been allocated for community-based management where
several Community Fisheries have been established and they are demarcated. At the end of
lake’s shore, fishing lot No 4 has been granted for exclusive fishing rights where its operation
commences in January and ends in May. There is confusion over responsibility of different

actors in imposing different management practices.

The study area is subject to seasonal flooding for about 6 months beginning from July to
February. At the time of survey (early December), the area was fully flooded and boat was the
only means for transport. But late December and January a portion from O Smoan reservoir was
free for walking. It was informed that the area would dry up in February and March, when the
recession rice would start. It would be more useful if the area is revisited again when flood

water fully recedes.

Due to its flooding regime like in other part of the Tonle Sap Lake, fishing and recession rice are
the main economic activities. Family fishing is allowed in the Community Fisheries areas with a
few artisanal fishing in the form of Bor or Arrow shape fishing. Large scale fishing in the form

of fishing lot is licensed to private group, which is located in the Lot No 4.

Recession rice is practiced there by building an irrigation system composed of dams, reservoirs
and canals. The dam 78 was constructed during Khmer Rouge era and O Smoan reservoir and
the canal could be built much early in the middle of last century, which are used to contain
water during flooding for irrigation in the dry period. The dry season rice is cultivated mainly
by the villagers from Kan Dek commune. Other activities may include firewood collection,

hunting, and collection of non-wood products such rattan, sbov, and bees.
(3) Flora
1) Overview

Unlike continental forest, information on flooded forest in Cambodia is relatively scarce due
probably to low timber value, although it is mainly used for domestic cooking and brick kilns.
The only first sort of inventory of flooded forest was undertaken by Andrew McDonald in 1997
under the support of UNESCO. Several flooded forest species have been described in the work
of Dy Phon Pauline (2000), but this publication is again principally devoted to upland forest.

Since then no major study has ever been conducted, except a few student thesis’s studies.

The variation and distribution of flooded forest species owes mainly to the flood pulse of the
Tonle Sap Lake, characterized by a seasonal change of water level and flooding duration. About
two hundred species was identified (McDonal, 1997), which can be classified into three groups:
the gallery forest with the height up to 15-20m, the bushes and shrubs with the height of 4-6m,
and the herbaceous community (floating and submerging herbs). The shrubs and bush groups
cover about 80% of the flooded vegetation, while the gallery forest occupies only about 10%
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generally along the Lake’s shore line. Unlike mangrove forest, all flooded forests have very
small leaf and have no aerial rooting system. The flooded forest is deciduous with leaf falling
during submergence. Good cover of flooded vegetation is observed in Battambang, Kampong
Thom, while in Kampong Chhnang, Siem Reap and Pursat the forest is under constant

encroachment for conversion to dry season rice and reservoir development.

The general distribution of tall forest species is characterized by dominance of barringtonia
acutangula throughout the Tonle Sap floodplain, due to its fast germination and spreading. A
typical nature of the flooded forest is its resiliency to the human disturbance, which can
regenerate fast within a few years if burning is not practiced after clearing. There is growing
concern over the rapid replacement of degraded forest with Memosa pigra, a thorny herb that
can reduce diversity of forest species and may have effects on the habitats of some fauna

species.
2) Survey Result

The flooded forest in the study area is a typical secondary forest which is much disturbed by the
communities living in Chong Kneas, Chreav and Kandek communes. Recession rice farming is
the main encroachment causing large clearing of flooded forest. Other forest use is firewood

collection and cutting for fishing gears.

Based on observed forest composition and density, the present flooded forest pattern in this
study area can be divided into four zones of forest type: i) a mixture of gallery forest with
bush/shrubs extending from the lake shore until the location (approx 1.7 km); ii) degraded area
with scattering stands of trees, recession rice and large floating water hyacinth extending up to
the point (approx 3.8 km); iii) a reservoir O Smoan where a good mixture of bush/shrubs
present (approx 2.0 km) and iv) a recession rice up to Dam 78 (approx 1.3 km). North of dam
78 is again wet season rice fields. Plot 1 and plot 2 represent zone (i), plot 3 corresponds to zone
(i), plot 5 represents reservoir forest of zone (iii), and plot 7 and 8 represent zone (iv).(Figure
1-14)

Observation and plot measurements indicate that zones (i) and (iii) are of special interest as
there remains good forest cover in both diversity and density. Of particular interest is O Smoan
reservoir which extends between recession rice fields with approximate length of 2.0 km along
the route B. The reservoir is built for the purpose of recession rice, but somehow the flooded
forest is also protected. It was reported that O Smoan and the canal were built before Khmer
Rouge regime in around 1950s. Building pipeline across this reservoir must be considered

carefully as it would destroy large forest area and make the area exposed to more encroachment.

At least over 40 forest species were identified from the 8 plots selected.
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Figure 1-14 Location of Forest Type
(4) Fauna

1) Mammal
Overview

The Tonle Sap Biosphere Reserve is home to many mammal species owing to its rich habitats
regulated by the flood pulse of the Tonle Sap-Mekong River system. Knowledge on mammal
species in the Tonle Sap Lake is limited as no systematic inventory has ever been conducted,
although there have been several reports based on desk study or limited field observation by
several organizations such as WCS, Nedeco, Forest Administration, and UNDP/GEF. A total of
46 mammal species is likely to be found in the Tonle Sap Lake and its floodplain areas
(CNMC/Nedeco, 1998), mostly in the areas of good mixture of diverse flooded forest types
(grass land, shrubs, gallery forest, aquatic herbs) such as in the three Core Areas of the Tonle
Sap Biosphere Reserve (Prek Toal, Boeng Chhmar, and Stung Sen) and in the new established
biodiversity conservation areas (Dei Roneat in Pursat, Prey Kos in Kampong Chhnang).
According to the IUCN classification, at least 13 mammal species of global significance are
likely found in the TSBR as shown in Table 1-15 particularly in the core areas, though their

population status is under growing pressure.

The study area is unlikely an important habitat for significant number of mammal species though

Supporting Report SR 10.1-41



The Preparatory Study on The Siem Reap Water Supply Expansion Project

four or five species from the table below may be found on a declining number. Like in other areas of

the TSBR, dry season rice, firewood collection, forest degradation, fishing and wildlife hunting

cause major threats to the population of mammal species. There is an effort by the Ministry of

Environment to set up a Boeng Peareang Biodiversity Conservation area as part of the Tonle Sap

Biosphere Reserve principles in cooperation with Provincial Governor to restore habitats and

promote conservation of forest and wildlife species. A management plan has been prepared, but due

to the lack of funding and skills, this conservation area is still exposed to illegal activities. There is

also unclear arrangement among different management regime as the areas have been also given for

community-based management — Community Fisheries.

Table 1-15 List of Mammal species of Global Conservation likely found in the TSBR

No | Common Name Scientific Name IUCN Current status
Status in TSBR

1 | Irrawaddy Dolphin Orcaella brevirostris | EN Extinct

2 | Asian Elephant Elephas maximus EN Extinct

3 | Eurasian Otter Lutra lutra EN Very rare

4 | Hairy nosed Otter Lutra sumatrana GNT Rare

5 | Smooth Otter Lutrogale GNT Rare
perspicillata

6 | Oriental  Small-clawed | Aonyx cinerea GNT Rare

Otter

7 | Fishing Cat Prionnailurus GNT Very rare
viverrinus

8 | Leopard Cat Prionailurus GNT Very rare
bengalensis

9 | Slow Loris Nycticebus coucang | GNT Very rare

10 | Silvered Langur Semnopithecus GNT Rare
pileatus

11 | Long tailed macaque Macaca fascicularis | GNT Common

12 | Treeshrew Dengdrogale murina | GNT Rare

13 | Lyle’s flying fox Pteropus lylei GNT Common

EN; Endangered, GNT; Globally Threatened, Source: Cambodia Biodiversity Status Report, 2001

and Wildlife Identification for Law Enforcement, 2002.

Survey Result

Mammal faunal diversity of the survey area by both track-sign survey along transects and interview

is not particularly high due to high human disturbance as areas are easily accessible from Chong
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Kneas and Kandeak communes for fishing, resources foraging, hunting and rice farming. Only one
species of primate (O. Primates) has been recorded during interview using mammal field guide of
Cambodia (Men et al., 2000). Long-tailed Macaque Macaca fascicularis is reported by fishermen but
not seen by our survey, meaning its number is significantly declining due to hunting for commercial
purpose (for Chinese Macaque farming). Silvered Langur is rarely seen by local fishermen.
Hairy-nosed Otter Lutra Sumatran has been spotted on a rare case and was informed to migrate
across the Lake in the direction to Prek Toal. It is reported their skin is used for traditional medicine.
Other species include Mainland Slender-tailed Treeshrew Dendrogale murina, Squirrel Callosciurus
finlaysonii, Berdmore’s Squirrel Menetes berdmorei, small Asian Mongoose Herpestes javanicus,
Common Palm Civet Paradoxurus hermaphroditus, and Leopard Cat Prionailurus bengalensis have
been reported by hunters with declining population. Only mainland Slender-tailed Treeshrew was
sighted during the survey at the first plot. In the past the study area served as feeding habitats for
Asian Elephant Elephas maximus which seasonally descended here from upland Tonle Sap
watershed for food. Irrawaddy Dolphins Orcaella brevirostris were also common in the area but now
fully extinct due to especially widespread killing by Khmer Rouge officers for making oil for diesel
engine in 1976-78. Villagers informed that dolphin flesh is not commonly used as food, only their fat

is useful.

2) Fish
Overview

The Tonle Sap Lake is one of the most productive freshwater ecosystems in the World due to its
unique flood pulse regulated by the water regime of the Mekong River and Tonle Sap tributaries.
Of the total 1200 fish species identified in the regional Mekong waters, 500 fish species are
likely to be found in the Cambodian Mekong (Rainboth, 1998). It is not yet fully known how
many fish species actually occur in the Great Lake, though it is believed many fishes migrate
between the Mekong and the Lake. Kottelat (1985) recorded 215 fish species from the Tonle
Sap Lake. According to Nao Thouk, these fish species can be classified into three categories:
white fish, black fish and small fish according to their adaptation to the environmental aquatic

conditions.
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Table 1-16 List of Fish Species of Conservation Value

No Cambodian Status Common name Scientific name

1 GNT Asian Bonytongue Scheleropages formosus
2 NT Mekong Giant Catfish Pangasionodon gigas

3 NT Giant barb Catlocarpio siamensis

4 NT Thicklip barb Probabus labemajor

5 NT Seven line barb Probarbus jullieni

6 NT Thinlib barb Probabus labeminor

7 NT Puntius partipentazona
8 NT Wallago micropogon

9 NT Lycothrissa crocodilus

GNT; Globally Threatened, NT; Near-Threatened, Source: Soun Phalla, 2002, “Wildlife

Identification for Law Enforcement”.
Survey Result

A total of 104 indigenous fish species belonging to 56 genus, 27 families and 10 orders were
identified. Species composition was determined based on number of species counted from all
collected samples. Fish species of Cyprinidae family were found most abundant comprising of
39 species or 38%, followed by species of Siluridae (9%), Clupeidae (5%), Channidae (4%),
Clariidae (4%), Osphronemidae (4%) and Cobitidae (4%). The remaining percentage is

constituted by species of other families.

Endangered species were identified through interviews with fishermen in the communities in
the study area. The interview was conducted directly with individual fisherman in each village
by using fish poster (published by FiA 2009, WWW.fia.maff.gov.kh). 47 fish species in total

were identified from the interview, and 57 species were caught in Bor and gill net from
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fisherman in December. At least 5 species were classified as threatened species as shown in
Table 1-17, while the habitats are not identified.

Table 1-17 Endangered fish species

Order Family Species Local name
Cypriniformes Cyprinidae Probarbus jullieni Trey trawsak
Cypriniformes Cyprinidae Probarbus labeamajor Trey trawsak
Cypriniformes Cyprinidae Puntius partipentazona Trey kla
Siluriformes Siluridae Wallago micropogon Trey stuak
Clupeiformes Engraulidae Lycothrissa crocodilus Trey chhmar kror poeu

3) Amphibians
Overview

Amphibians are the least studied of vertebrate fauna in Cambodia. There has been little
contemporary herpetological research, and the principle publications on Cambodia’s amphibian
fauna remain a series of classic works by French researchers (Bourret 1936, 1942) and a
monograph on Cambodia snakes (Siant Girons 1972). Frog species likely found in the Tonle
Sap Lake area are the Bullfrog Rana tigrina and Blyth’s Frog Rana Blythii (CNMC/Nedeco,
1998).

Survey Result

As the areas were flooded at the time of survey, poster was used to interview fishermen. It was
reported only 3 species of amphibians have been recorded in this site, namely Bufo macrotis,
Kaloula pulchra and Rana erythraea. A short field study can be supplemented in Feb-March
when the areas fully dry up. Farmers of dry rice reported abundance of frogs during dry season
when water recedes and dry rice is cultivated. In fact all these species are abundant in the Tonle

Sap Lake and are not really significant species of concern.
4) Waterbird
Overview

The TSL is well known for rich diversity of bird species and is considered the most important
wetlands of international significance. Over one hundred bird spcies has been identified and new
species are being discovered. Knowledge on bird population and species diversity is better studied
than any faunal species (Bonheur, 2001), especially since regular work of MoE and WCS on bird
monitoring has been undertaken as part of the conservation activities in the core areas of TSBR. Of
particular importance is the continued increase of waterbird of SGS in both diversity and population
(Table 1-18).

Survey Result

Supporting Report SR 10.1-45



The Preparatory Study on The Siem Reap Water Supply Expansion Project

Direct field observation and interview were conducted
with the assistance of Mr. Hong Chamnan, an
ornithologist from General Directorate of Forestry and
Wildlife. He identified 67 bird species. A photograph of
comb ducks was taken during field visit as shown in the
photo. Bird nests were not found, indicating that the
study area is not a particular important site for breeding
like in Perk Toil. Nevertheless flock of bird colonies
visit the areas for food during dry season from February. Birds are often caught for food as their

meats are of particular delicacy.
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Table 1-18 List of threatened large migratory waterbirds and estimated minimum population

English name Khmer Scientific name Location of | Popula- | IUCN
Name abundance tion Status
1998-20
07

1. Spot-billed | Tong Prapheh | Pelicanus philipensis Prek Toal and | 2,592 GNT

pelican Boeng Chhmar

2. Greater | Tra Dak | Leptoptilos dubius, Prek Toal 77 EN

Adjutant Thum Boeng chhmar

3. White-winged | Tea Prey Cairina scutulata Prek Toal Boeng | - GT

duck Chhmar

4. Milky stork Ro neal sar Mycteria cinerea Boeng Chhmar, | 10+ VU
Prek Toal

5. Lesser adjutant | Tradak Touch | Leptoptilos javanicus Prek Toal Boeng | 253 VU
Chhmar

6. Painted stork Roneal Por Mycteria leucocephala Prek Toal Boeng | 3,121 GNT
Chhmar

7. Asian open bill | Kreal kchang | Anastomus oscitans Prek Toal Boeng | 7,682 GNT
Chhmar

8. Black headed | Kngar kloun | Threskiornis Prek Toal 1,000 GNT

ibis sar melanocephalus

9. Glossy ibis Kngar kloun | Plegadis falcinellus Prek Toal 50 NT

rolong

10. Masked fin Heliopais personata Prek Toal, | 100 + GT

foot Boeng Chhmar

11. Grey-headed | Ak trei kbal | Icthyophaga ichthyaetus | Prek Toal Boeng | 15 GNT

fish eagle prapheh Chhmar

12. Black-neck | Angkot Ephippiorhynchus Boeng chhmar 6 GNT

stork khmao asiaticus

13. Bengal | Sat ksep Houbaropsis bengalensis | Srayov 15+ EN

florican commune
(Kampong
Thum)

14. Oriental darter | Smaonh Anhinga melanogaster Boeng Chhmar | 4,053 GNT
Prek Toal

15. Comb duck Tea Kapa Sarkidiornis melanotos Prek Toal and | NA EN
Prey Kos

16. Pseudibis davisoni NA NA EN

GNT; Globally Near Threatened, EN; Endangered, GT; Globally Threatened, VU; Vulnerable,

NT; Near Threatened, Source: Biodiversity, Society and Environmental Governance in the TSBR,

2001.
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5) Reptile
Overview

Information on diversity and abundance of reptile species in the Tonle Sap Biosphere Reserve is
poorly understood, due to lack of systematic inventory, limited human resources and funding.
The only good study was conducted in 1998 by the Tonle Sap Coordination Unit of the Ministry
of Environment under the support of Support Program to Environment in Cambodia (SPEC)
funded by European Commission. The study identified at least 40 reptile species, including 23
snake species (10 water snake species), 8 turtles, 1 Siamese crocodile (Crocodylus siamenses), 6
lizard species (Gecko gecko, hemydacrylus garnoti, Cosymbotus platyrurus, hemidoctylus
frenatus, Physignathus cocincinus, Calotes mystaceus), monitor lizard (Varanus salvator) and 2
skink species (Mabuya septemtaeniata and Mabuya Mabouya) in the flooded forest of the Tonle
Sap Lake (Nicolai Doroshenko, 1998).

Water snakes are subject to heavy harvest for crocodile feeding and human consumption.
According to Bryan L.S, an estimated amount of 7000 —14,000 kg of snakes were caught for
sale every week at the Chong Kneas port in Siem Reap province (Bryan L. Stuart, Jady Smith,
1999). 5 water snake species of colubrid subfamily Homalopsinae (Enhydris enhydris, Cerberus
rynchops, enhidris bocourti, Homalopsis buccata and Erpeton tentaculatum) are found common,
of which Enhydris enhydris is the most abundant species accounted for 80% in the market
sample. Nicolai Doroshenko approximately estimated the density of these 5 species in Prek Toal,
Boeng Chhmar, and Stoeng Sen at 50-100/ha, 20-30/ha, 20-30/ha respectively, indicating that
Prek Toal is the most important breeding areas for water snakes. King cobra (Ophiophagus
hannah), asiatic cobra (Naja naja), rock python (Python molurus) and reticulated python are
also found though their population is in rapid decline as they are also targeted for commercial

trade.

8 turtle species are found, of which 3 species (Malayemys subtrijuga, Hieremys annandalii and
Cuora amboinensis) are very common (Bonheur, 2001). The most abundant species is
Malayemys, which accounts for 88% of the catch sample. Their population is on the steady
decline. The surplus products of turtles and water snakes are also exported to China and

Vietnam.

Though number of crocodile in the wilderness is dramatically reduced, a large number of

crocodiles are found in captivity due to successful breeding by farmers around Tonle Sap Lake.

Survey Result
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Due to pressure caused by human activities such as forest destruction, rice farming, and hunting,
no turtle species were observed or found during the survey. However, interview with fishermen
indicated existence of some turtle species though their number is on the dramatic decline. Three
species reported to be found are Malayemys subtrijuga, Hieremys annandalii, Cuara

amboinensis, which are classified as near threatened species (Table 1-19).

Crocodile was not expected to be found here either as this species is very sensitive to any

human disturbance.

Table 1-19 List of Turtle Species and Crocodile Species Likely Found in Tonle Sap

Biosphere Reserve

No IUCN Status Common name Scientific name
1 Siamese crocodile Crocodylus siamenses
2 GNT Estuarine terrapin Batagur baska
3 GNT Box turtle Cuara amboinensis
4 GNT Snail-eating turtle Malayemys subtrijuga
5 Black terrapin Siebenrockiella crassicollis
6 GNT Yellow-headed temple turtle Hieremys annandalii
7 Keel-backed terrapin Pyxidea mouhotii
8 GNT Elongated tortoise Indotestudo elongata
9 Asian giant terrapin Heosemys grandis
10 Black giant tortoise Testudo nutapundi
11 Brown giant tortoise Testudo emys
12 GNT Asian giant soft-shelled turtle Pelochelys bibroni
13 GNT Southeast asian soft-shelled turtle Amyda cartilagineus
14 Chinese soft-shelled turtle Trionyx sinnensis
15 Yellow-spotted soft-shelled turtle Trionyx
nakornsrithammarajensis
16 Malayan soft-shelled turtle Dogania subplana
17 Common siamense soft-shelled Turtle [Trionyx cartilageneus

GNT; Globally Near Threatened, Source: Bonheur Neou, 2001, Tonle Sap Case Study
“Biodiversity, Human Security, Environmental Governance”, Tonle Sap Biosphere Reserve.

Water snakes are reported found in the areas as the species can still reproduce well in the mix of
mosaic vegetation and rice fields. They are often caught by gillnet and used for household
consumption and crocodile feeding. Five species confirmed by fishermen include Enhydris
enhydris, Cerberus rynchops, enhidris bocourti, Homalopsis buccata and Erpeton tentaculatum,

of which two species were collected by our team.

Lizard species as shown in the table were reported to exist in the areas and one skink species

was also seen by our team.
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1-3-3  Socio-economical resources:
1-3-3-1 Population

Table 1-20 presents the recorded data from 2003 through 2009 of 13 communes of Siem Reap
City plus one adjacent commune Kandaek commune in Prasat Bakong District in the Study Area.
The data shows the population increase trend of the City is quite different from that of the
province. The population growth rate varies from 2.8 % to 7.8 % dependent on status of each
commune, which is much higher than 2.4 to 2.5 % of the Provincial growth rate. For example,
the populations in Sla Kram commune and Svay Dangkum commune have increased over

14,000 and 10,000 or 7.7 % and 6.5 % of annual average growth rate, in the last six years. A
total of 53,515 populations (annual average 4.9 %) in the study area have increased from 2003
through 2009. This trend shows a typical population increase in urban areas in Cambodia. The
population increase is caused by migration into Siem Reap City due to that sharp increase of

economic activities through tourism industries would be taken place in the Study Area.

Table 1-20 Recorded Population 2003 to 2009

No Commune | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 22%%%
1 | Slakram 26,079 26,550 27,910| 31,130| 33,824 38475 40,473| 14,394
2 |SvayDangkum | 24,493 27333| 26,267| 26985 27,630 34,778 34,878| 10,385
3 | Salakamracuk | 14,960 15655 17,319 17,781| 18,293 20435/ 21,600 6,640
4 | Kouk Chak 16,228| 16523 18,068 18230 18578 19214| 19,367 3,139
5 | Siem Reap 14374 14654 14,820 16,756| 17,018 17,296| 17,564| 3,190
6 | Tuek Vil 7568| 70854| 8285 8,629 8934 9514 9890 2322
7 | Chreav 7,402| 7607|7790 7907| 9407| 9164 9492 2,090
8 | Krabei Riel 6464| 7152| 6919 6958) 7357 7464| 7,604 1140
9 | Chong Khnies 4678| 5812 6057| 6210 5857 6167| 6866 2188
10 | Ampil 5705| 5946| 6065 6055 6062| 6412| 6788 1,083
11 | Nokor Thum 4259 4612|5332 5752 6072| 6279| 6644 2385
12 | Srangae 4822 5109| 5165| 5391| 6405| 6153| 6430 1,608
13 | sambour 2,796| 2965 3,160 3316| 3295 3487| 3553 757
14 | Kandack 10,142| 10674 11,027| 11472| 11,468 11960 12,334 2,192

Total 149,970 | 158,446 | 164,184 | 172,572 | 180,200 | 196,798 | 203,483 | 53515

Source : Department of Planning Siem Reap Province.
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Table 1-21 Recorded Population Growth Rate of Each Commune 2003 to 2009

No. Year 2009-2003
ST 2003 2004 2005 2006 2007 2008 e

1 Sla Kram 1.8% 5.1% 11.5% 8.7% 13.8% 5.2% 7.7%
2 Svay Dangkum 11.6% -3.9% 2.7% 2.4% 25.9% 0.3% 6.5%
3 Sala Kamraeuk 4.6% 10.6% 2.7% 2.9% 11.7% 5.7% 6.4%
4 Kouk Chak 1.8% 9.4% 0.9% 1.9% 3.4% 0.3% 3.0%
5 Siem Reap 1.9% 1.1% 13.1% 1.6% 1.6% 1.5% 3.5%
6 Tuek Vil 3.8% 5.5% 4.2% 3.5% 6.5% 4.0% 4.6%
7 Chreav 2.8% 2.4% 1.5% 19.0% -2.6% 3.6% 4.4%
8 Krabei Riel 10.6% -3.3% 0.6% 5.7% 1.5% 1.9% 2.8%
9 Chong Khnies 24.2% 4.2% 2.5% -5.7% 5.3% 11.3% 7.0%
10 Ampil 4.2% 2.0% -0.2% 0.1% 5.8% 5.9% 3.0%
11 Nokor Thum 8.3% 15.6% 7.9% 5.6% 3.4% 5.8% 7.8%
12 Srangae 6.0% 1.1% 4.4% 18.8% -3.9% 4.5% 5.1%
13 Sambour 6.0% 6.6% 4.9% -0.6% 5.8% 1.9% 4.1%
14 Kandaek 5.2% 3.3% 4.0% 0.0% 4.3% 3.1% 3.3%

Total 5.7% 3.6% 5.1% 4.4% 9.2% 3.4% 4,9%

Source : Department of Planning Siem Reap Province.

The number of people seeking employment and therefore migrating from other districts or

provinces into Siem Reap City as well as global economic crises, epidemics of bird flu and

swain flu, and the border conflict between Thailand and Cambodia has influenced the

fluctuation of the population.

The population by village in the study area is as shown in Table 1-22.

descending prevalence of population except both of Kanndeak Commune situated outside of
Siem Reap City and Chong Kheas where many people are living in the floating village. The

commune with the largest population is Sla Kram, 40,473 and next one is Svay Dangkum,

34,878, and Siem Reap Commune ranks fifth, 17,564 among twelve communes.

Based on the hearing from the representative of each commune, population in the local area
consists of farmers, fishermen, workers for building construction, local government staff and
the rest. Around the project candidate site from raw water intake to water treatment plant
through the pumping station there is no residential area. The site has a higher portion of rice

field and abandoned bare land.

It is made up in order to

Supporting Report

SR 10.1-51




The Preparatory Study on The Siem Reap Water Supply Expansion Project

Table 1-22 Population by village in Study Area (2009)

Commune / Village |Population] Commune / Village |Populationf Commune / Village |Population
1 Sla Kram 40,4731 5- 4 |Korkragn 2,426 | 9- 7 |Bang Koung 1,133
1- 1 |Slor Kram 2,740 | 5- 5 |Kra Sangroleung 856 | 9- 8 |Kiri manon 1,162
1- 2 |Boeng dunpa 5,951 | 5- 6 |Spean Chreav 2,64719-9 |Bostom 283
1- 3 |Chong Kavsu 12,6791 5- 7 |Arragn 3,406 | 9- 10| Trach chrom 403
1- 4 |Dork pou 3,618 15- 8 |Treak 1,412 10 Norkor Thum 6,644
1- 5 |Bantay chas 6,334 6 Teuk Vil 9,890 J10- 1 |Rohal 1,143
1- 6 |Trang 3,473 6- 1 |Kouk doung 1,648 J10- 2 |Sras srang 1,004
1- 7 |Mondol 3 5,778 6- 2 |Sandan 1,731 J10- 3 |Sras srang 735
2 Svay Dangkum 34,878] 6- 3 |Chrei 1,174 110- 4 |Kravan 938
2- 1 |Pngea Chei 9411 6- 4 |Prayut 564 ]10- 5 |Arak svay 548
2- 2 |Kantrork 2,098 ] 6- 5 |Bantay Cheu 955 J10- 6 |Ang Chang 2,276
2- 3 |Kouk Krasang 891]6- 6 |Teuk Vil 517 |11 Srangae 6,430
2- 4 |Svay Chrei 882 | 6- 7 |Pri Chas 761 [11- 1 |Kasikam 1,698
2- 5 |Pou Bos 680 ] 6- 8 |Tuek Tla 520 |11- 2 |Tnal 1,468
2- 6 |Tmei 1,357 | 6- 9 |Pri Tmei 988 J11- 3 |Roka Thom 534
2- 7 |Svay Dangkum 1,758 ] 6- 10|Chei 1,032 J11- 4 |Prei Thom 672
2- 8 |Salakanseng 10,977 7 Chreav 9,492 |11- 5 |Srangie 828
2- 9 |Krous 3,072 7- 1 |Chreav 770 J11- 6 |Chanlong 765
2- 10|Vihear Chin 4,87417- 2 |Knar 3,617 [11- 7 |Ta Chouk 465
2- 11 |Steng Tmei 2,272 | 7- 3 |Bos Kralang 1,214 |12 Sambour 3,653
2- 12|Mondol 1 2,197 | 7- 4 |TaChek 634 |12- 1 |Pnouv 760
2- 13|Mondol 2 338 7-5 |Veal 1,262 |12- 2 |Sambour 884
2- 14| Ta phoul 2,541 7- 6 |Krasang 1,183 |12- 3 |Veal 649
3 Sala Kamraeuk 21,600 7- 7 |Boeng 812 |12- 4 |Chrei 574
3-1 |VatBo 5,886 ] 8 Krabei Riel 7,604 J12- 5 |Ta kong 686
3- 2 |Vat Svay 4,659]18-1 |TaRos 610 |13 Kanndeak 12,334
3- 3 |Vat Damnak 3,939] 8- 2 |RoKa 899 |13- 1 |Kouk Tlouk 1,468
3- 4 |Sala Kam reak 1,790 ] 8- 3 |Prei Pou 398 ]13- 2 |Trapang Tem 1,209
3- 5 |Chun long 1,025]18- 4 |Totear 507 13- 3 |Khun Mouk 981
3- 6 |TaVean 3,585] 8- 5 |Krasang 556 |13- 4 |Chras 1,004
3- 7 |Trapang Treng 7161 8- 6 |Popil 423 13-5 |Ou 1,351
4 Kouk Chak 19,367 | 8- 7 |Trapang veng 499 ]13- 6 |Spean Ka ek 1,508
4- 1 |Trapang Ses 3,561 | 8- 8 |Kouk doung 677 113-7 |Trang 930
4- 2 |Veal 2,937] 8- 9 |Boeng 961 ]13- 8 |Chrei 1,859
4- 3 |Kasin tabong 3,228 | 8- 10|Prorma 826 13- 9 |Kouk Tanot 1,261
4- 4 |Kouk Chan 1,331 8- 11|Khnar 562 |13- 10|Lo ork 763
4- 5 |Khatean 1,723 ] 8- 12 |Prei kroch 686 |14 Chong Khneas 6,866
4- 6 |Kouk Beng 1,281] 9 Ampil 6,788 |14- 1 |Phum Pir 812
4- 7 |Kouk Tanot 2,125 9- 1 |Kouk Chan 780 |14- 2 |Phum Muoy 971
4- 8 |Nokor krav 3,181 ] 9- 2 |Thnal Chak 375 |14- 3 |Phum Bei 845
5 Siem Reap 17,564 19- 3 |Tanot 469 |14- 4 |Phum Buon 737
5-1 |Pou 2,774 1 9- 4 |Trapang Run 751 |14- 5 |Phum Pram 571
5- 2 |Phnom krom 3,204 9- 5 |Tapang 532 J14- 6 |Phum Prammuoy 826
5- 3 |Pror Lay 8391 9- 6 |Prei kuy 900 J14- 7 |Phum Prampir 2,104

Total (14Commune-118Villages)] 203,483

Supporting Report SR 10.1-52



The Preparatory Study on The Siem Reap Water Supply Expansion Project

1-3-3-2 Infrastructure

Road

Over $800 million has been invested in rehabilitating the country’s roadways since the
mid-1990s since the royal government identified rehabilitation as a stimulus to sustainable
economic recovery. The road network is the principal mode through which people and goods
move and covers approximately 39,000km throughout the country. There are seven national
roads that make up the primary highways or 4,800km (NR 1 to 7) of roadways. Of this, 2,700km
have been rehabilitated. Primary highways split off into secondary highways, also considered
provincial roads of which 2% are paved. The conditions on lesser roads can be quite poor with
some areas in effect isolated during the rainy season. Many unpaved roads in the peri-urban area
of Siem Reap are made of laterite, a reddish clay-like material that is hard when dry and slippery
when wet, or macadam, broken stone used in compact layers for road surfacing. Poor road
conditions are related to drainage problems that afflict the city. (Source: Chapter V. Urban
Infrastructure and Environmental Management, Siem Reap: Urban Development in the Shadow
of Angkor, 2008)

Major road network in Siem Reap District consists of Route 6, Route 63 and Route 66. Route 6
connecting Phnom Penh and Siem Reap and running east-west direction is a main corridor in the
city. Route 63 runs north-south direction linking from the center of the city to the Tonle Sap
Lake, and Route 66 also runs north-south direction linking from the Angkor heritage area to the
city center. Branch roads are stemmed from these trunk roads towards residential and tourist
area. Road construction and rehabilitation have been implemented in the city, but rapid traffic
increase outpaces and traffic congestion arises at some bottleneck points in peak hours. (Source:
The Study on Integrated Master Plan For Sustainable Development of Siem Reap / Angkor
Town, JICA, 2006)

When the study team visited every Commune Center to conduct public hearing from the
representative of Commune, it was found that community roads had not been developed enough
to transport goods easily by motorcycle and car, and sometimes a usual passenger car could not
pass the road after heavy rain. Some representatives of Commune say they have been requesting

budget for road improvement to Provincial Governor.

Wastewater Treatment System

Waste water Treatment Plant with capacity 2,776m3/day was constructed in December 2009 by

Mekong Tourism Development Project Part Al, Siem Reap Wastewater Management(ADB),
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and ADB is now promoting construction of another plant with the same capacity 2,776m3/day
of target year 2015, resulting 5,552m3/day of capacity in total.

On the other hand, for the project of Siem Reap Sewerage System and Improvement of Siem
Reap River in the Kingdom of Cambodia funded by KOICA, detail design of the WWTP with
capacity 10,000m3/day started targeting completion in 2015.

Therefore, WWTP with capacity 15,552m3/day will come into existence in 2015. Moreover,
Draft Report is already completed for Drainage & Sewerage Master Plan for the District of Siem
Reap Priority Works funded by AFD.

Electricity

Two Communes of Krabei Riel and Ampil in the study area have been waiting for supply of
electricity. Although they are included in the service area with water supply system, they will

also have to wait for it until second phase of target year 2030.
1-3-3-3 Land use

The soils in the floodplain of the Tonle Sap are generally poor in fertility. The three major soil
types found in this area are a) young lacustrine alluvial soils, b) alluvial soils, c) acid sulphate
soils. The young lacustrine soils were formed from colluvial and alluvial outwash from acidic
and basic rocks from the upland areas bordering the Tonle Sap Lake, and from silt and clay
deposits carried by the floods of the Mekong River. (Source:3.Fisheries and Floodplain
Agriculture in the Tonle Sap Region, National Environmental Action Plan 1998-2002)

Current land spread from southern part of Siem Reap City to Tonle Sap Lake is occupied with
wet season rice' field for the most part, and partly with flooded rise* field and abandoned field
covered by grass. According to the information from Provincial Department of Agriculture, the
productivity of the land is 3~3.5 ton/ha and it is fertile compared with that of poor land, 1.5~
2.0 ton/ha. The chief of Kandaek Commune says that it is 4.0 ton/ha in the recession rice area in

the Commune.

In addition here is little floating rice® (deep-water rice) area in Siem Reap Province, while there

are floating rice areas in Kompong Thom Province.

; Wet season rice: the rice is grown in the rainy season during May and October/November
Flooded rice: the rice is grown in dry season during December/January and May/June. It is also called
as recession rice since it grows in recession water.

3 Floating rice: the rice with stem more than 3m grows in deep water.
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There is inundated forest along the Tonle Sap Lake shore and a majority of this forest has been
logged over at least once.

1-3-3-4 Public health and welfare

In majority of communes in study area drinking water is provided from well and water quality is

not good enough to drink directly. They use water from well after boiling.

No information of public health and welfare could be obtained from Commune representative
except Chong Kneas where floating village is located. Most of all people in floating village
drink water from Tonle Sap Lake after boiling. There is concern of water-borne diseases and

chief of the commune requests improvement of Community Health Center.

High percentage of latrine indicates better living standards and knowledge about health care in
the community. However, based on the result of social survey conducted by JICA Study Team in
August 2009, 31% of interviewed households, all of which consists of 34 poor income
households, 33 medium income households and 33 better-off households in the area without
water supply service, have no sanitary latrine and defecate around their house compounds by
digging and burying human waste.

Traffic accidents are the second biggest public health concern after HIVV/AIDS according to the
secretary of state of MPWT (Phnom Penh Post 28 August 2008). Road improvement and
motorization have led to a greater number of accidents and causalities. Most accidents in Siem
Reap involve motorbikes, which are also the most popular form of transport. (Source:Chapter V.
Urban Infrastructure and Environmental Management, Siem Reap: Urban Development in the
Shadow of Angkor, 2008)

1-3-3-5 Economic condition

There are many Communes which have a higher proportion of farmers in the study area. They
are also affected by worldwide economic depression, and construction workers in some

Communes have lost their job because of hanging up of new building construction.

According to the result of social survey conducted by JICA Study Team in August 2009, the
average monthly income of low income households is 91US$/m (Table 1-23). If the family
consists of four members, they are living along under poverty line. (91/30/4=0.7US$/day/capita
< 1 US$/day/capita).
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Table 1-23 Average Income of Household in the Study Area (2009)

Water Supply Service No Water Supply Service
(Amount of Consumed Water) (Income)
Category Low Medium High Low Medium | Better-off
27 (38) (35) (34) (33) (33)
(1,000 Riel) 1,577 2,729 2,641 363 824 1,229
(US$) 394 682 660 91 206 307

() shows number of interviewed households

1-3-3-6  Heritage

Mr. Christophe Pottier at Centre of I’lEFEQ in Siem Reap had been contributing for conservation
of cultural heritages for a long time and recently went back to Sydney University in Australia.
At present Mr. Damian Evans is working for it as a subsequent researcher. Based on the GIS
data from Australian Research Centre, distribution of cultural heritages was studied in the
related area, where facilities like water intake, conveyance pipeline, pumping station, water
treatment plant and main distribution pipeline to the existing road are constructed and closed
between lines of latitude 1,460,000 and 1,476,000 and longitude 378,000 and 386,000 shown in
Figure 1-15. Forty-five (45) cultural heritages are found in the area, while there are more than
3,000 cultural heritages registered in GIS Database in the Study Area. The location map of
cultural heritages in the related area is as shown in Figure 1-15 and the name and type of the
heritages are as shown in Table 1-24. Table 1-25 shows type of heritage site including road,
canal, reservoir, temple and bridge, etc. There are four kinds of types in the area, i.e. No.2 “Linear
(Canal)”, No.3” Reservoir”, No.4 “Temple” and No. 14 “Significant Mound”. However, there is no

Linear (Road) and no Linear (Dyke/Dam) in the area.
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(No cultural heritage in this

inundated area)

Figure 1-15 Location Map of Cultural Heritage in related area
(latitude 1,460,000 and 1,476,000 / longitude 378,000 and 386,000)
(Source: Mr. Damian Evans, Australian Research Centre)

Supporting Report SR 10.1-57



The Preparatory Study on The Siem Reap Water Supply Expansion Project

Table 1-24 List of Cultural Heritages in the Related Area

Site ID Site Name Keyword Type Longitude Latitude
54406|He Phka (Pr.) He Phka (Pr.), Prasat H& Phka, Pr. He Phka, Prasat, Prasat, 4 103.899346| 13316349
Pr. He Phka
58903|Daun So Daun So, Prasat Daun S6, Daun So, Daun So 4 103.911796] 13.337975
100370|Trapéang Prei Damrei | | 2P€ang Prei Damrei, Trapeang Prei Damrei, undete, 3 | 103.946185| 13342021
undetermined
100412|Kok Kris Kok Kris, Kok Kris, Pr. Pouoch, Prasat, Pr. Pouoch 4 103.930991| 13.344277
100413|Prei Roka Prei Roka, Prei Roka, undetermined, undetermined 4 103.917446] 13.348288
100414{Trapéang Popoul Trapéang Popoul, Trapéang Popoul, undetermined, 4 | 103.921107| 13349433

undetermined

Tuol Ta Méak, Tuol Ta Méak, Trapeang Arak Svay,

100419(Tuol Ta Méak Trapeang Arak Svay

4 103.904072| 13.34521

Prasat Kuk Thlok, Prasat Kuk Thlok, Pr. Kuk Thlok,, Pr.

100420|Prasat Kuk Thlok Kuk Thiok, Pr. Kuk Thiok

4 103.907982| 13.32786

Kok Ta Meun, K6k Ta Meun, undetermined, undetermined

100421|Kodk Ta Meun 4 103.923532| 13.312574

Trapéang Boeng, Trapéang Boeng, Trapeang Beng, Trapeang

3 103.903091| 13.31708
Beng

100422| Trapéang Boeng

Tuol Koa, Tuol Koa, Trapeang Hem Ka, Trapeang Hem Ka

100423| Tuol Koa 4 103.898854| 13.320967

Prasat Kuk Deum, Prasat Kuk Deum, Pr. Kuk Daum (In, Pr.

100424|Prasat Kuk Deum Kuk Daum (InAdit)

4 103.883386| 13.319887

Kok Trapéang Khchav, Kok Trapéang Khchav, Pr. Srok, Pr.

100425|K6k Trapéang Khchav Srok Rosei, Pr. Srok Rosei

14 103.882984| 13.329098

Trapéang Khna, Trapéang Khna, undetermined,

100426| Trapéang Khna undetermined

14 103.896561| 13.340115

Prasat Trapéang Klong, Prasat Trapéang Klong, unde,

. 4 103.890361| 13.339256
undetermined

100427|Prasat Trapéang Klong

100428| Trapéang Thlok Bau Trapéang Thlok Bau 4 103.88509] 13.340924
100429| Trapéang Kum Bau Trapéang Kum Bau, Trapeang Kum Bau, Trapeang Kum B, | ) | 343 76337 13 330131
Trapeang Kum Bau
100430| Trapéang Treng Trapéang Treng 3 103.875631| 13.339878
100497|Ko6k Kris Kok Kriis 4 103.903234| 13.332577
100510|Prasat Phum Prasat Prasat Phum Prasat 4 103.87336| 13.325882
100515(|Prasat Srok Russei Prasat Srok Riissei 4 103.872234] 13.329927
100516[sans nom sans nom 4 103.878688| 13.329838
100530|Tuol Kbk Srah Tuol Kbk Srah 4 103.9282| 13.307169
100531|K6k Deum Kok Deum 4 103.885326| 13.319633
100537|K6k Ta Sok Kok Ta Sok 4 103.933214| 13.310997
100538|K6k Srah Kok Srah 4 103.913833| 13.326176
100552|Kok Ta Mel Kok Ta Mel 14 103.876435| 13.331881
100575 canal dans I'axe ouest du |canal dans I'axe ouest du Bakong ’ 103.9204| 1333162
Bakong
100746| Tuol Kngbk Tuol Kngdk 4 103.943665| 13.308699
100748| Kok Trabek Kok Trabék 4 103.938001| 13.30985
100749|Vat Loak Vat Loak,Wat 4 103.920222| 13.328418
100750| Tuol Kanchan Ta Em Tuol Kanchan Ta Em 4 103.920111] 13.33056
100751| Trapéang Sva Kelis Trapéang Sva Kels 4 103.921157| 13.304834
100752|K6k Khlok Kok Khlok 4 103.914608| 13.30986
100753|Tuol Ta Kat Thal Tuol Ta Kat Thal 14 103.907074| 13.312097
100754 K6k Tra Méng Kéng Kok Tra Méng Kong 14 103.903769| 13.310003
100755| Tuol Krapeu Slap Tuol Krapeu Slap 4 103.902041| 13.314417
100756| Trapéang Ta Taut Trapéang Ta Taut 14 103.889611| 13.325574
100774|sans nom sans nom 4 103.918954| 13.324905
100825(Kok Lvei Kok Lvei 4 103.913214| 13.334744
100826(Kok Ta Sao Kok Ta Sao 4 103.922134| 13.338634
100845(Kok Khlok Kok Khlok 4 103.90676] 13.347003
100846| Trapéang Kampot Trapéang Kampot 3 103.888389| 13.348524
100859 Trapé'ang Thlok Daun Trapéang Thlok Daun Ampéo 4 103.911089| 13332972
Ampéo
100860| Trapéang Tim Trapéang Tim 4 103.91911] 13.320964
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Table 1-25 Type of Cultural Heritage

NO ltems
1 | Linear (Ambiguous/Multi)
2 | Linear (Canal)
3 | Reservoir
4 | Temple
5 | Bridge
6 | Grid
7 | Linear (Road)
8 | Linear (Dyke/Dam)
9 | Water Control Structure
10 | Circular Site
11 | Linear (Undefined)
12 | Quarry
13 | Kiln
14 | Significant Mound
15 | Linear (Embankment)
16 | Enclosure

1-3-3-7 Land Acquisition

Although the system of land acquisition seems to be generally complicated and difficult in
Cambodia, buying and selling of land is easy according to the opinion of Department of
Agriculture and Department of Land Management in Siem Reap Province. Change of land use
from agricultural land to another kind of land is not strictly limited and implemented based on a
contract agreement between a seller and a buyer. Local governmental organization has no power
to control private dealing. It is said that a coordination committee, consisting of the
representative from relevant organization, would be set up by Provincial Governor if some
conflict rises up between a seller and a buyer, and that forced transfer of local people is difficult

even for development of infrastructure in case they are living legally on their own land.

The candidate site for conveyance pipeline from raw water intake to the pumping station is
owned by government because it belongs almost to the Strictly Protected Inundated Area and
the site for transmission pipeline from the pumping station to the water treatment plant consists
of privately-owned areas. The project owner should buy the lands for PS and WTP because they

are private properties.
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1-4
1-4-1

1-4-1-

Public Participation

First Phase of Public Participation

1 Public Hearing from Local People

According to advice from MOE, the study team conducted public hearing from representative of
community level, like Chief, Deputy Chief and/or Secretary of 14 Communes. After explanation

of the project summary, interview was carried out. The main questions are as follows:

Population of the commune

How to get drinking water at present
Quality of drinking water

Opinion of water supply system expansion
Willingness to pay

Environmental issue

N ok~ DN

Opinion on water source

The result of hearing is summarized in Table 1-27. There are some Communes without
electricity, and some chiefs say it would be so hard for local people to pay water charge

although they have been waiting for safe and clean drinking water provided by a new system.

In addition to this, Stakeholder Hearing from the representative of three Community Fisheries
was carried out in the study area. They have been managing their Community Fisheries in
accordance to Community Fishing Area Management Plan. (Table 1-26) They hope the project
facility would not be an obstacle against navigation of fishing boat and not give a significant

impact on fishing area.

Most of all people the study team conducted stakeholder hearing from expressed that they have
been waiting for introduction of water supply system. Particularly chiefs from Commune are
expecting water supply by pipe because they have not got out of trouble for supply of safe water

from wells to local people.

Table 1-26 Community Fisheries in the study area

N Member
NO Name of Community Fisheries Family Total
1. | Krabeiriel 867 1,385
2. | Chong Khneas 706 1,116
3 Kodeck 1,083 1,550
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1-4-1-2  Public Hearing from Other Stakeholders like Provincial and Central Government

The public hearing from other stakeholders than local people was conducted. Each opinion was

collected after study team member explained the outline of the project and showed three kinds of

alternatives of water source, a) surface water from Tonle Sap Lake, b) surface water from the canal

of West Baray, and c) groundwater from the area near Tonle Sap Lake. The result is as shown in

Table 1-28 &Table 1-29.

Most of officials recommend that the water supply expansion project should be implemented in

Siem Reap City and that surface water form Tonle Sap Lake should be used for source of water

supply system. Tonle Sap Authority thinks water sources from West Baray and groundwater are

not enough for future demand and UNESCO advises the project owner should conduct

archaeological excavation at the bottom of West Baray prior to construction of relevant facilities.

It takes a long time to get approval for planning and designing of the project. MOE and MOAFF

consider it is difficult to construct a big open canal through the protected area of Multiple Use

Area and Strictly Protected Inundated Forest because the open canal may give a significant

impact on the protected area due to extensive alteration of the land and they recommend use of

pipeline laid down under the ground to mitigate impact on the natural condition in the protected

area.
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Table 1-27 Public Consultation (1) Stakeholder Hearing from Commune in Project Site

Water Mitigation Environmental | Electri - Popula
NO Commune Water source Quality Measures Tap Water Fee Problem ity Others Profession tion Stakeholder
Water from -
More than Water pollution Tonle Sap is best %’g\'/gfismt?:t/o
Well 90% No good o 50% of SR River /Groundwater .
L Sla Kram Tab 10% firon Boiling waiting for No problem /Market odor not available lzgco)/gstruction 36,111 | Chief (1)
a long time /Wastewater /APSARA Zone b
60% 10%
Very happy Deputy,
2 Svay Well 70% Usable Digging  new | /Waiting ;\|l_|0avmproblem Solid waste in f(?g%]ng\vala}(egrfailg 29173 Secretary,
' Dangkum Tab 30% /No good wells for a long experiécllwce the river better 9 ' Village
time ) Chiefs (12)
XoB 020 Boiling ?/ery ooy | hould  be | Solid waste i Farmer 80% Chief
ab 0.2% : groundwa ou e | Solid waste in armer 80%
3. Kouk Chak (@ well for 10 No good {\Ilrgeornatlonal or is | paid the river Shop 15% 27,444 (Sse)cretary
households) restricted)
No  mitigation .
Odor from Toilet
No good measures Vvery /Solid waste Under .
4 Sala Well 90% Red/vellow /Claim for | happy/ Same as | Noise construction  of 23635 Chief
) Kumraeuk Tab 10% ¥e water to Radio | Saving electricity : drainage by ' ()
due to iron stati - /Water pollution
ion from | time in waterwa AFD
local people Y i
Red due to {:?ﬁélr'ir:]g & ?\/E?Illshapil% Low awareness Water  source fﬁ;?girczgé/" %]c:ﬁwfmune
5. Nokor Thom | Well 100% Iron in two /NGO gd' . ) tg t No problem for environment from Siem Reap IConstructi 6,639 il
villages 19ging | tmpact - to /No toilet is better onstruction counc
new wells Angkor) worker member (9)
Solid waste Tonle Sap Lake
Good 30% Filtering [Air  pollution water is Chief,
6 Chreav Pump 85% No good | No boiling Ha Should be | from company polluted, but | Farmer 80% 9492 /Deputy
' Haul well 15% 55% NGO from PRy paid & Bus pumping Some fishermen ' /Deputy
(iron/oail) Japan analyzing /Odor from groundwater 3)
slaughter gives impact.
On land; buying 250 families are
(1,000riel/30ltr) Tonle  Sa Boiling }g"ggg E&%’” No space for extremely poor. | Fishermen 70% Elgzg
7 Chong On water; buying Lake watee /RACHA(NGO chance to | pa iny for | Waste site /Medical service | Boat driver 15% n Chief
) Khneas 10% is polluted ) advises for move  on gri):]ki% /No toilet level by Health | Shop 10% v?lla o 1)
Using Lake water p : filtering. 9 /Noise of Boat Center is very | No farmer 9
land water now) (50%)
40% low.
Boiling .
8 Sambour Pump 482 Usable TS:RF’JA by Very ha Should be No 3622 /CIZ;]eISLty
' Haul well 162 /No good ! y happy paid ' [/Secretary
MONTHI,
RESUT *)
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NO Commune Water source (S/thl?try w:}g&:}:gg Tap Water Fee En\lgi;gglrg%ntal Elceigri Others Profession P‘t)igl#a Stakeholder
Wiater from -
More than Water pollution Tonle Sap is best %‘g\'};ﬁsmt%?
Well 90% No good - 50% of SR River /Groundwater :
L Sla Kram Tab 10% firon Boiling waiting for No problem /Market odor not available lzgs)/;struction 36.111 | Chief (1)
a long time /Wastewater /APSARA Zone 10%
60%
Pumping
groundwater
Solid waste gives impact on
Well Good/No Low awareness Angkor and
: /Rainwater good (yellow Very of local people water from - .
2. Siem Reap /Mineral ~ water | due to iron Happy No problem /Water pollution Baray gives Farmer 70~75% | 17,898 | Chief (1)
(20Itr) & oil) in Siem Reap impact on
River agriculture.
Tonle Sap Lake
water is best.
Yes
Well Usable - '
- Getting  from Should be but
3. Srangae /Buying 30% | /No  good \ery happy p Economy Farmer 6,566 | Deputy (1)
$1.5/24ltr 30% other good well paid ?ard
0 pay
Noise from
4. Teuk Vil gﬂlz%%;f’ Good — Unknown Sgi?ju'd be Aircraft & Farmer 80% 9,898 | Chief (1)
traffic
No good
Very Hard No good road | No
5. Krabei Real Well 80% \B(éﬂ\g\?v/ due J’\;Se% adivisfégm Happy (Small condition electri Farmer 7,621 (S;)cretary
to iron & oil income) /Economy city
Education by No odor due to No Chief
: Rotary Better than | The poor | remove of .
6. Ampil Well No problem International well cannot pay. disposal site to g:;actn Farmer 100% 6,671 (S4e)cretary
Organization other commune Y
Boiling
[Filtering : Farmer 80% :
- Noise from - Chief
/Rotary Useful in : User [Fishermen
7. Kanndeak Well No good International the future Hard national road 20% IConstruction 12,059 (Ddsputy
Organization worker
sets 70 filters.

(Source: JICA Study Team)
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Table 1-28 Public Consultation (2) Stakeholder Hearing from Local Government

Provincial . .
NO Position Name Access Opinion
Department
Mr Lun IEIA and EIA should be conducted consulting with DOE and The project owner, SRWSA should
1. | Environment | Director ' 012-406-555 submit the IEIA and EIA report not to MOE directly, but to DOE at first. Pumping ~up of groundwater
KANEL may give some impact on cultural site.
Land 012-717-279 If the dispute between land owner and project owner comes about, provincial governor sets up
2. Deputy Manager | Mr. Poch NATH ; ;
Management puty Manag /011-577-799 committee for the land.
Deputy of The protected areas set by MAFF should be paid attention not to give a significant impact on fisheries.
3. | Fisheries Mr. Prin SAVIN | 012-821-584 Negotiation regarding construction of new open canal in Strictly Protected Inundated Forest Area may
Cantonment take a long time.
4 | Agricult Direct Mr.  Moeurng | 011-927-000 It is not so difficult to change the land use from agriculture to other use. It depends on negotiation and
- | Agriculture Irector SONITYA 1012-927-000 contract between sellers and a buyer.
5. | Forest Director of | Mr.  Chheang 012-881-877 When the location of the project is planned concretely, the project owner should come to consult with
- | FOres Cantonment TOLA 0oL local government before any decision.
Table 1-29 Public Consultation (3) Stakeholder Hearing from Central Government and Others
NO Organization Department Name Access Opinion
Tonle Sa Permanent Vice- Planning for long term more than 20 years is most important. Both of water source from West
1. . P Chairman,  Secretar Mr. Say SAMAL 089-719-007 Baray and groundwater are not enough to supply drinking water in the future. Surface water
y
Authority General should be utilized in the foreseeable future.
- Mr. Duong _qan. Public consultation should be conducted after completion of EIA report and opinions from
2 MOE Deputy Director, EIA | saAMKEAT 012-880-240 stakeholders should be attached to the EIA report when it is submitted to MOE.
Deputy, Natural Q7. Multiple Use Area can be used for some projects, in consideration of giving no significant
3. MOE Resource assessment Mr. Suon MEAN 011-873-993 impact on natural resources.
- - Mr. Meng Mony Q43 Multiple Use Area should be utilized to improve the poor local people’s living. Pipeline for safe
4. MOE Director, National Park REAK 012-943-909 drinking water may be able to be set in the Multiple Use Area.
Deputy Director Fishing Lot should not be disturbed even due to the project of public infrastructure
5. MOAFF General, Fisheries | Mr. Ing TRY 012-735-099 improvement. As regarding Community Fisheries, project owner should explain clearly content
Administration of the project to members of the Community Fisheries in advance and get their agreement.
National Programme Project owner should conduct archaeological excavation if he wants to use water from West
6. UNESCO Offi cul gU b Mr. Bun Hok, LIM 012-556-277 Baray as water source. Whether pumping-up of groundwater give impact on the cultural site or
icer, Culture Unit not depends on the distance between water wells and the site.
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1-4-1-3  First Stakeholder Meeting

The first stakeholder meeting was organized by the project owner, SRWSA, at Pacific Hotel Siem
Reap on 21% October 2009. The report on the meeting is as follows.

Date & Time: 8:30-12:40  21% October 2009

Place for Meeting: Pacific Hotel Siem Reap

Method of Public Information: Invitation Letter, E-mail & Mobile phone

Manner of Presentation: Power point, Microphone, Distribution of Handout

Number of participant: 44 persons (Governor’s Office, Dpt. of Agriculture, Forestry,
Fisheries, Land Management, Public Works and Transportation, Water Resources and
Meteorology, Environment, AFD, ADB, GTZ, APSARA, Communes, JICA Headquarter and
Cambodia, others)

Facilitator: Mr. Kong SOKVAN, Director of Production & Commercial

Interpreter: Mr. Cheav CHANNY, Deputy General Director, SRWSA / Ms. Reath Kanha,
Assistant of JICA Study Team

Program of the Meeting

NO Time Theme Presenter
8:30- 9:00 Registration Staff of SRWSA
Mr. Som KUNTHEA
9:00- 9:10 Opening Address General Director,
SRWSA
Mr.  Yoshihiko SATO
9:10- 9:40 Outline of Project Leader, JICA  Study
Team
Process of Water Source | Mr. Hiroshi OKADA
9:40-10:20 Selection JICA Study Team
10:20-10:30 | Coffee Break Staff of SRWSA

Initial Environmental Impact | Mr. Shinya KAWADA
10:30-11:10 | Assessment & Scoping for | JICA Study Team

EIA
Mr. Cheavn CHANNY
11:10-11:30 | Question and Answer Deputy General Director,
SRWSA
Mr. Bun THARITH
11:30-11:40 | Closing Address Vice Governor of Siem

Reap Province

11:50-12:40 Lunch Time

Minutes of Meeting

Question and Answer

1. Cost of construction for tap water

Question: How much cost should be burdened by each house for connecting
newly to water pipe?

Answer: 520,000 riels (approximately 130 US$)

2. Disposal of Sludge

Question: Where do you thaw the sludge discharged from water treatment
facility?

Answer: At present water treatment facility the sludge is dried up in the pit and
then stored in the premises.
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1-4-2  Second Phase of Public Participation
1-4-2-1 Public Hearing from Local People
(1) Agriculture in the Strictly Protected Inundated Forest

Public hearing from the chief of Kandaek Commune, where conveyance pipeline may be laid,
was conducted regarding agricultural activities in the Strictly Protected Inundated Forest Area

according to the questionnaire in Table 1-30. As a result, the followings came out.
e Recession rice starts in December every year.
e Recession rice area is dried up in March, April and May.

e Local people in the Commune should understand the necessity of water supply project
and the chief of the Commune can persuade local people not to raise a claim against

public works.

e Since local people had been growing rice for a long time before MOAFF designated
Strictly Protected Inundated Forest Area in 1968, they have continued their activities

at present as same as before. Therefore, they do not think it is illegal.

e  Project owner should offer compensation to the farmers during construction, although

they have to understand the importance of the project.

e  The price of rice is 800~1,000 riel/kg (approx 0.2~0.25 US$/kg) and the yield of

rice is 2.5~4.0 tons/ha.

(2) Impact on Community Fisheries

Public hearing from the chief of Kanndeak Community Fisheries, where conveyance pipeline
may be laid, was conducted regarding impact on Community Fisheries according to the

questionnaire in Table 1-31. As a result, the followings came out.
e  The peak time of fisheries is form July to August.

e  Family fishermen act during rainy season from June to December, while fishing

companies are prohibited to catch fish during rainy season when fish produces eggs.
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Table 1-30 Questionnaire of Farming in the Strictly Protected Inundated Forest Area

1.  When do you start to grow recession rice, January or February?

2. Isitdepending on the distance from Tonle Sap Lake?

3. Which month does the recession rice area dry up, i.e. no water, April, May or June?

4. What do you think construction of drinking water pipeline passing through the recession rice area?

5. According to explanation of Provincial Department of Fisheries, it is prohibited for local people to
cultivate the land in strictly protected flooded forest area. Do you know it?

6. Isitillegal to grow rice there?

7. Ifitis illegal, we are afraid that you may not be able to complain about public works in the recession
rice area.

8. What should the project owner do for local people who grow rice in recession rice area when the water
supply project is implemented and some part of farm land is used for construction of pipeling?

9. The project owner should give some compensation to the farmers whose rice land is disturbed and
harvest is not given. What do you think about illegal cultivation?

10. One or two years later after construction you can grow rice again same as at present because the
pipeline is laid 2 or 3 m deep under the ground. Is there any problem about it?

11. Do you want anything regarding construction of the pipeline?

12. Do you want anything regarding the water supply system expansion project?

13.  How much is price of rice?

14. How many kilograms of rice can you get from the area of one ha?

Table 1-31 Questionnaire of impact on Community Fisheries

When is the peak of fishing?

When is the fishing season, from to ?

How many members are acting for fishery in Kandaek Community Fisheries?

How many tonnes can your Community Fisheries catch fish for one season?

Could you explain how to catch fish?

Do you have any trouble due to construction of intake?

Do you have any trouble due to construction of pipeline?

Do you think the project owner should pay compensation to your Community Fisheries?

NG AWNE

e  The members of Kandaek Community Fisheries are 5,550 and the committee consists

of 11 members.

e The members own 30~40 boats only and yield of fish is only three (3) tons /

Community Fisheries/season.

e The chief of the Community Fisheries insists that project owner should give
compensation to them because there are impacts on fish and fishing area due to cutting

protected inundated forest.

1-4-2-2  Second Stakeholder Meeting

e Date & Time: 8:30-13:30  24th March 2010

e  Place for Meeting: Prince D* Angkor Hotel

e  Method of Public Information: Invitation Letter, E-mail & Mobile phone

e  Manner of Presentation: Power point, Microphone, Distribution of Handout

e Number of participant: 46 persons (Provincial Governor, Vice Governor,
Governor’s Office, Dpt. of Agriculture, Land Management, Public Works and
Transportation, Water Resources and Meteorology, Environment, Health, Tourism,
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Human Resources and Industry, Mines and Energy, Tonle Sap Authority, MOAFF
(Fisheries Directorate), APSARA, UNESCO, Communes, Community Fisheries
and others)

e  Facilitator: Mr. Kong SOKVAN, Director of Production & Commercial

o Interpreter: Mr. Cheav CHANNY, Deputy General Director, SRWSA / Ms. Reath
Kanha, Assistant of JICA Study Team

e  Program of the Meeting

NO Time Theme Presenter
8:30- 9:00 Registration Staff of SRWSA

. _ ] Mr. Som KUNTHEA
9:00- 9:10 Opening Address General Director, SRWSA

Summary of Feasibility
Study for Siem Reap | Mr.  Yoshihiko  SATO,
Water Supply Expansion | Leader of JICA Study Team
Project

9:10- 9:35

Preliminary Design of
Facilities and Construction | pr Kentaro SATO
9:35-10:35 Scheme for Siem Reap

Water Supply Expansion & Mr. Atsushi KANAYA

Project
10:35-10:45 | Coffee Break Staff of SRWSA
Environmental Impact
Assessment of Siem Reap | Mr.  Shinya KAWADA,
10:45-11:25 .
Water Supply Expansion | JICA Study Team
Project
Mr.  Cheav = CHANNY
11:25-12:00 | Question and Answer Deputy General Director,
SRWSA
Mr. Bun THARITH
12:00-12:10 | Closing Address Governor of Siem Reap
Province

12:10-13:30 Lunch Time

e  Minutes of Meeting

Question and Answer

H.E. Srun Limsong, Deputy Secretary General of ESCAP / The Council of Ministry of
Fisheries Directorate

I would like to suggest two things concerned with inundated forest and wastewater
discharge. As you know we have exported fish to other countries and it means that Tonle
Sap Lake has saved life of human beings for many years. Therefore, the inundated forest
should be cut at minimum because it is very important for fisheries and the quality of
wastewater discharged from water treatment plant should be careful. We know the
development is necessary, but don’t forget sustainability of natural resources. Sustainable
development should be taken into consideration.

Mr. Kachi, JICA Study Team Member
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Q: Can the project owner get approval from MOE regarding EIA based on the content
which JICA Study Team explained today by power point and how many days does it take
to get approval for EIA from MOE after submission of EIA Report?

A: Mr. Siem Piseth, Dep. Provincial Department of Environment

We cannot but wait for direction from MOE. | did not know detail about this project
including the situation of the project site. | just now know it after receiving an explanation
from JICA Study Team. | think this project has no problem, but I don’t know whether MOE
give approval for EIA of this project or not. | know that development always gives impact
on surrounding area. We have to check impact due to noise and vibration. There is no
impact on people because there is no house around project site, but vibration could give
impact on the nature. So we should find the way to reduce vibration.

Also we should protect environment from solid waste and wastewater that flows into Tonle
Sap Lake and should find a good solution.

We are happy to get JICA’s help. | hope the project could be realized as soon as possible.
Conservation and development must go together harmonized. If we are insistent too much
strictly on conservation of environment, it would make the development late.

Sou Platong, Deputy Governor

Changing from district to city is natural trend for human life. It means that water to be
supplied and sewage to be treated increase. Number of tourists, local people and
immigrants need to be well organized according to water supply system. Supply of safe
drinking water is very important, but 20% of people in Siem Reap city can share in bounty
of water supply system. Therefore, expansion of the system is necessary. | support this
project 100% in order to get safe drinking water.

In master plan water supply to the eastern area of Siem Reap River is considered and the
eastern area needs water supply more than other area. Even Zone 1 and Zone2 of APSARA
might need some water supply if there is no impact without using groundwater. | think
development gives more benefit than effect. As you know, Siem Reap is covered with the
protected sites from north to south. Development and Conservation must go together well.
Local authority should tell their people to understand how important water supply system
is. We must co-operate for this project.

Mr. Channy, Deputy General Director, SRWSA
A: JICA also thinks about supplying water in Zone Il as well.
Mr. Siem Piseth, Department of Environment

Q: As you know, expansion of water supply would increase wastewater volume. What do
you think about control system of wastewater? Do you have any plan for this problem?

Mr. Channy

Al: It is under the control of Provincial Department of Public Work and Transportation.
SRWSA is responsible for only clean water or fresh water supply. Ministry of Public Work
and Transportation controls whole country about this matter. So | would like to transfer this
question to DPWT.

Mr. Ang Kimsoun, Deputy Chief of PublicWork Office, DPWT

A2: ADB have conducted the project for the west site of Siem Reap River, but for the east
site the project for wastewater is not conducted. We don’t have any project for wastewater
in eastern area.

Mr. Siem Piseth

Discussion at stakeholder meeting should be made after preparing the agenda for
discussion about the impact on wastewater. We should help each other to find a good
solution.
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Mr. Channy

A: The JICA study has been conducted very careful and detail about any impact is
examined. There is not much impact on environment. Trees would grow again 2 or 3 years
later. As you saw on their presentation, they are very careful for impact and avoid for both
conservation areas for the pipe line.

(Since the content of this question and answer became clear unfortunately after the
stakeholder meeting, Study Team visited Office of DPWT the next day to explain
wastewater treatment projects in detail to be implemented and discuss it with Mr. Kimsoun.
He had no information of the waste treatment project because he is an engineer of road,
and he understood the project proceeding in eastern area of Siem Reap River and
apologized for his careless remarks at the second stakeholder meeting.)

Facilitator, Mr. Kong SOKVAN, Director of Production & Commercial

Most of people at the meeting would like to get water supply, especially representative of
Governor Mr. Buntharith. He wants to get water as soon as possible, one or two years later
or as soon as tomorrow. He thinks completion of the project in 2017 is late because he
has to wait for a long time. However, he thanks Japanese government for helping
Cambodia. He wishes JICA Study Team succeeds in this project. All participants should
bring all the theme of meeting today to their people in authorities and organizations.

1-5 Environmental Impact Analysis and Mitigation Measures

1-5-1  Methodology

According to an advice from Department of EIA in MOE, Environmental Impact Assessment
was conducted based on JBIC Guideline for Environmental and Social Considerations. In
reference to current environmental situation obtained from existing reports, impact due to
implementation of the project was assessed and evaluated. Since the project owner, Siem Reap
Water Supply Authority, has been operating a water supply system, similar environmental
impacts given by the existing facility, like air pollution of chlorine, water pollution of

wastewater and noise emitted from facility, were studied as regards construction phase and

operation phase. The environmental items are as follows:

i)

Air Quality

i) Water Quality

iii) Wastes

iv) Noise & Vibration

v) Hydrology

vi) Protected Areas

vii) Ecosystem and Biota
viii) Living & Livelihood
iX) Heritage

X) Landscape

xi) Monitoring

(Impacts during Construction
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1-5-2  Air Quality
Construction phase (Air Quality)

Construction during dry season may give impact on air quality. From water intake to water
treatment plant through pumping station, little impact is expected due to dust on living condition
of local people because there is no residential area along the pipeline. However, construction of
distribution pipe along the existing road in the town area might give some impact with dust
because there are many houses along the road. Consideration should be made to lay down the
pipe and fill in the trench in a short while after excavation and not to leave it open for a long

time.

Air pollution gas is emitted from heavy machines like a bulldozer and a damp truck in
construction site. Although the number of heavy machines operating at the same place is not
large in case of construction of distribution pipe and little impact is expected on surrounding
area. Regular maintenance of heavy machine is necessary because much pollutant is emitted

from an engine in poor condition.
Operation phase (Air Quality)

There is possibility of impact on air quality due to chlorine in operation and emission gas from
power generator. However, the latter gas is emitted at the emergency of blackout and the case is
very rare and lasts only a short time. In order to avoid risk by accident of chlorine treatment a
trench is planned next to gas container and the container can be thrown into the water in the

trench in case of emergency to dis-acidify chlorine with CaCO3.

There is little air pollution while chlorine gas is used normally in operation. The staffs of project
owner, SRWSA, have been operating the water treatment plant with capacity 8,000m3/day since
2006 and they have already accumulated know-how. Much chlorine has never leaked
accidentally at the existing water treatment plant and it has been managed appropriately every

day. Little impact is expected on air quality by operation of this new water treatment plant.

Manual for countermeasures in an emergency is shown in Table 1-32 and the training has been

carried out once every two months in SRWSA.
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1-5-3

Table 1-32 Manual for Countermeasures in an Emergency

Step 1

Move to non-contaminated area of chlorine promptly.
» Try not to inhale chlorine.
» Move to windward area to escape from leaked chlorine gas.
» Warn to persons if they are around the chlorination plant and take them to windward
area

Step 2
Inform to the administration department that chlorine is leaking at chlorination plant.

Step 3
Wear a gas mask.
» Operators should know where the gas masks are kept.

» As a usual training, operators must periodically practice the training of how to use the
gas mask in an emergency case

Step 4
Close the valve that is just upstream side of the leaking point on the pipeline.

> If {eak has occurred on a chlorine gas piping or chlorinator, close all the container main
valves.

> If leak has occurred at screwed part of a container main valve, leakage should be
stopped with emergency kit B

Then immediately inform to the chlorine supplier to ask for a suitable treatment. In case the
leaking point is liquid side, rotate the container so that the leaking valve comes to upper side.

Step 5

Start the chlorine injection with maximum flow rate so that chlorinator extracts chlorine
remaining inside the pipe.

Step 6

The leaking chlorine in chlorination plant area must finally be diffused to the atmosphere.
Operate the ventilation fan for emergency use.

Water Quality
Construction phase (Water Quality)

It is possible to minimize impact on water quality by implementing construction on the land
during dry season in a concentrated manner. However, turbid water might be discharged from

the construction site of water intake and conveyance pipeline in the water.

Prior to construction of water intake, a sheet pile coffer dam is constructed and water is pumped
out of the coffer dam. Since the water discharged into Tonle Sap Lake from the coffer dam is the
same as that of Tonle Sap Lake, little impact is given on the lake water. The upwelling water is
pumped out of the coffer dam continuously into Tonle Sap Lake during construction of the
intake. Although the water discharged from the coffer dam might be turbid, the amount is not

much and little impact is expected on the surrounding water area in the lake.

As regards construction of conveyance pipe in the water, at first the dyke approximately 30m

wide is constructed and water inside the dyke is discharged into Tonle Sap Lake. If much turbid
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water is discharged, the water will be discharged once into a lagoon prepared on the land and
flown away to the lake to prevent turbid water from spreading out directly in the lake and to

promote particle settling down.

Operation phase (Water Quality)

There is usually no significant impact on river water except a critical incident because pollutants,
such as SS, BOD and COD contained in effluents discharged from water treatment facility can
comply with the effluent standards in Cambodia and originally raw water quality is not so
polluted because it is taken from Tonle Sap Lake. Moreover, environmental management
(monitoring) plan will be developed by SRWSA to prevent water pollution due to unusual
discharge of polluted water. The effluent standards of SS, BOD and COD in Cambodia are
50mg/l, 30mg/l and 50mg/I respectively as shown in Table 1-33.

Table 1-33 Standard of Wastewater

Para Allowable limits for pollutant
NO Unit substance discharging to Protected
meters -
public water area

SS mg/l <50
BOD mg/I <30
COoD mg/I <50

Total volume of water consumption will drastically increase according to expansion of water
supply system in Siem Reap City. It means that wastewater discharged from households would
increase also according to the amount of water consumption and that water quality in the rivers
and the lakes would be polluted unless the wastewater treatment system is improved.
Impact on water body in Tonle Sap Basin and on the Lake itself due to increase of wastewater
will be minimized because wastewater treatment system is improved around the same time.
(Refer to 11-5-6 Hydrology)

1-5-4  Wastes
Construction phase (Wastes)

Prior to construction of facilities some forest trees are cut and the roots taken up, and the site for
the facilities are excavated. The trees can be sold as material for buildings or firewood, while the
roots and surplus soil will be disposed on the proper disposal site.

If waste generated during construction of relevant facilities for this project is treated and
disposed properly in accordance with the regulation, Sub-Decree on Solid Waste Management

No. 36, little impact is expected on surrounding area.

Operation phase (Wastes)
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The sludge, which is not hazardous and not toxic, is discharged from water treatment plant. The
staffs of project owner, SRWSA, take away the sludge from lagoon to the storage pit, dry it up
and dispose of it on a premise at present. In the future the sludge will increase according to
water volume to be supplied and it will be difficult to dispose it on a premise and it should be
transported to a proper disposal site. In Siem Reap City a municipal solid waste management
company collects solid waste daily from central district at a charge of 1~2.5 US$/kg. The
project owner can prepare budgets and order the company to collect and transport the sludge to

the final disposal site when necessary.

1-5-5  Noise & Vibration
Construction phase (Noise & Vibration)

Little impact is expected on local people’s daily life due to noise and vibration emitted from
construction of intake, conveyance pipeline, pumping station, transmission pipe and water
treatment plant, because there is no residential area along the construction site. However, since
construction sites of distribution pipe are mainly located in urban area, construction near private
houses in urban area should be stopped at night and on holiday to reduce impact due to noise
and vibration on the surrounding area. Particularly consideration should be made not to give
significant impact on tourists. In some cases it might be necessary to adopt low-noise-machines

near main archaeological temples.

Operation phase (Noise & Vibration)

Noise emitted from pumping station and water treatment plant gives little impact on
surrounding area because it is usually not so big. Even if power supply is cut off and power
generators start running and emit noise, little impact is expected on local people’s living because
they will be stored in the closed room to prevent strong noise from getting out directly and there

is no residential area around them.
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1-5-6

Table 1-34 Standard of Noise

Unit; dB(A)
Period of time
NO Area . . 18:00- ] .
6:00-18:00 29-00 22:00-6:00
Quiet area
Hospitals
1 Libraries 45 40 35
School
Kindergarden
Residential area
g | Hotels : 60 50 45
Administration Offices
House
3 Cc_>mmerC|aI and service area and 70 65 50
mix
4 _Small |_ndu_str|z_al fact_orles_ 75 70 55
intermingling in residential areas

Hydrology

Wastewater Treatment Plant with capacity 2,776m3/day was constructed in December 2009 by
the project funded by ADB and construction of another plant with the same capacity
2,776m3/day is to be planned in target year 2015, resulting 5,552m3/day of capacity in total.
And the detail design of the Wastewater Treatment Plant with capacity 10,000m3/day started
targeting completion in 2015, funded by KOICA. Therefore, Wastewater Treatment Plant with
capacity 15,552m3/day will come into existence in 2015. On the other hand, a draft report is
already completed for Drainage & Sewerage Master Plan for the District of Siem Reap Priority
Works funded by AFD. The areas covered by each project are as shown in Figure 1-16. The
wastewater discharged from central district of the area covered by Siem Reap Water Supply
Expansion Project is collected and treated by the wastewater treatment system improved by
ADB and KOICA projects and the rest of the area will be almost covered by the project of AFD.
Although the wastewater after going through the treatment system will flow finally into Tonle
Sap Lake, there may be little impact on the lake if the wastewater is discharged meeting the
standards for effluent in Cambodia, because the surface water from the lake is utilized as the
water source for this project and it means that the water from the lake is circulated and the

amount of water is basically balanced.
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Areal
A =810 ha

ADB = 265 ha

Completed on Dec. 09 Area3

A =88(ha

KOICA =934 ha
On-going

Note)
Boundary of Arealand 3,
Area 2 and 4 is "Siem Reap River"

A =1,000 ha

JICA Water Supply
F/S Area= 3,270 ha

AFD = 6,009 ha
Draft M/P Repoert was
submitted on Dec. 2009

Figure 1-16 The Areas covered by the Wastewater Treatment System Improvement Projects
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1-5-7

Protected Areas

There are many protected areas in study area. Plans and designs were reviewed to prevent the
element of the project disturbing the protected areas. The conveyance pipeline route from raw
water intake to pumping station is planned bypassing provincial conservation areas of Boeng
Peareang Natural Conservation Area and Polav Fish Conservation Area after review of
alternatives. However, the project cannot keep from the protected areas as shown in Figure 1-17,
Figure 1-18 and Table 1-35.

Strictly Protected Inundated Forest Area (MOAFF)

Pipeline is laid down 8km long in the protected area, 1.7km in gallery forest and 2km in the area
mixed with bush and shrub of O Smoan Reservoir. At first an open canal was planned from
Tonle Sap Lake to the pumping station from the viewpoint of technology, economy and
maintenance. The width of the open canal would be up to 50m because water level in Tonle Sap
Lake is very low in the dry season and a deep canal should be excavated. It means that forest
area more than 70m wide is lost including the site for disposal of waste soil and that 1.7km
gallery forest and 2km bush and shrub area would be lost and not reforested permanently. The
impact on natural resources around Tonle Sap Lake might be too significant. Therefore, in the
second place pipeline system was taken into consideration although maintenance of conveyance
pipe under the ground is not easy. The forest area would be disturbed only 30m wide including
whole construction site and the forest area would be reforested some years later after the trench

is filled with soil as same as before.

As trees are cut down approx 30m wide, some tall trees in the inundated forest area are lost and
there might be some impact on forest, but it is impossible to lay down the conveyance pipe
without cutting the trees because the forest area continues along the lakeside. Therefore the
project owner should minimize the alteration of the forest for the project site, and for a few
years after construction, set up a barrier which prevents people from passing through the water
area over the pipeline for fishing and also prevents them from cutting trees for firewood, in

order to keep the area not disturbed by people and promote the reforestation.

The project owner has to submit the application to Fisheries Administration, MOAFF, to get an

approval for development in this area.

Multiple Use Area (MOE)

Pipeline is laid down 4km long in the Multiple Use Area. Since it is laid down 2-3m deep under
ground, little impact on land use is expected after construction. The project owner has to submit
the application to Department of National Park, MOE, to get an approval for development in this

area. A relevant official from MOE says it is not difficult to use the area for improvement of local
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people’s living condition around Tonle Sap Lake like this project because the area should be used for

multipurpose considering environmental condition.
Community Fisheries (MOAFF)

Trees in the inundated protected forest are cut down. Some impact may be expected on fishery
domain. Although the project owner, SRWSA, explained the project to the chief of Kandaek
Community Fisheries and it is ready to offer compensation to the Community Fisheries, the
project owner has to submit the agreement with members of the Fisheries, to Fisheries
Administration, MOAFF, to get an approval for development in this area from MOAFF.

Buffer Zone of Tonle Sap Biosphere Reserve (UNESCO)

Pipeline is laid down 4km long in the buffer zone. Since it is laid down 2-3m deep under ground,
little impact on core zones is expected. The project owner has to submit the application to Tonle

Sap Biosphere Reserve Office in MOE, to get an approval for development in this area.
APSARA Protected Area (APSARA)

Distribution pipes are laid down mainly along the existing road. Little impact on protected area
is expected. When the pipes are laid down outside of the existing road in APSARA Zone 2 and Zone
3, the project owner should inform APSARA of the construction schedule and location prior to

construction, to get some advice.
Landscape Protected Area (MOE)

Distribution pipes are laid down mainly along the existing road. Little impact on landscape
protected area is expected. When the pipes are laid down outside of the existing road in this area,
the project owner should inform the Department of Protected Area, MOE, of the construction
schedule and location prior to construction, to get an approval.
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Figure 1-17 Location Map of Protected Areas and Facilities (from Intake to WTP)
(MOE, MOAFF & UNESCO)
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Figure 1-18 Location Map of Protected Areas for Distribution Area ( MOE & APSARA)
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Table 1-35 Protected Area influenced by the project

NO Name of Protected Authority Definition Impact Mitigation Measures
Area
1. Strictly Protected | MOAFF | Conservation of Inundated | Pipeline is laid down 8km long in the | Since it is impossible for water pipeline to
Inundated Forest Area Forest Area for fishery protected area, and 1.7km in gallery | avoid gallery forest along lake coast and
forest and 2km in the area mixed with | bush/shrub area in O Smoan Reservoir,
bush and shrub of O Smoan | construction site shall be minimized to
Reservoir Trees are cut down approx | reduce impact on the flora and fauna.
30m wide. Although the project owner is not obligated
to plant trees and the forest will be restored
back in a few years after construction, it is
better to carry out forestation if it is possible.

2. Multiple Use Area MOE Conservation of biodiversity | Pipeline is laid down 4km long in the | The area is used for improvement of local
and ecosystem. Multiple Use Area. Since it is 2-3m | people’s living condition. Construction site
Multiol for local | deep under ground, little impact on | shall be minimized since the project owner is
I uhlpe use Tor focal PEOpPI€ | 1and use is expected. not obligated to plant trees. After
In the community construction the project site will go back to

the prior land use.

3. Community Fisheries DOFi Zone where fishing is | Trees in the Inundated protected | Compensation to Community Fisheries
managed sustainably | forest are cut down. should be considered. Construction site shall
according to management s . ¢ b ted be minimized since the project owner is not
plan in community f.or’w“e Impact may De expected On | ghigated to plant trees. After construction

IShery. the project site will go back to the prior
situation.

4. Buffer Zone of Tonle | UNESCO | Buffer zone to protect core | Pipeline is laid down 4km long in the | Construction site shall be minimized since

Sap Biosphere Reserve zone. buffer zone. Since it is 2-3m deep | the project owner is not obligated to plant
under ground, little impact on core | trees. After construction the project site will
zones is expected. go back to the prior condition.

5. APSARA  Protected | APSARA | Conservation of | Mainly along the roads, distribution | Prior consultation should be conducted in

Area archaeological site Zone 1~4 | pipes are laid down. Little impact on | case of construction outside right-of-way.
protected area is expected.

6. Landscape Protected | MOE Conservation of landscape Mainly along the roads, distribution | Prior consultation should be conducted in

Area pipes are laid down. Little impact on | case of construction outside right-of-way.

landscape protected area is expected.
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1-5-8

Ecosystem and Biota
Flooded Forest

Construction of water pipeline may give impact on forest ecosystem in zone (i) and zone (iii) as
it needs removal of some forest trees. At the same time it may have impact on dams and canal
associated with the O Smoan reservoir. The dykes and dams of the reservoir should be restored
after completion of construction. At the same time, the pipeline will cross recession rice area
also and discussion with farmers for appropriate compensation is needed to avoid social
conflicts. Small funding can be provided for reforestation of degraded areas on the pipeline
route in the vicinity of Boeng Peareang Conservation Area and in the O Smoan reservoir.

Fish

There is no major concern over the possible impact of the project on the fishery ecology or
species loss as pipeline will not cause any change in terms of obstruction of migratory route or
disturbance to fish reproduction. Funding can be provided to Community Fisheries for

conservation of forest and conservation areas.
Amphibian

No major impact of the project is foreseen as many amphibians reproduce quickly even in this

much disturbed areas.
Mammal

The study areas are not significant habitats for mammal species, including species of global
conservation as the areas are highly disturbed by human activities such as dry season rice, forest
encroachment, firewood collection, wildlife hunting and fishing. However, there are some
portions of good forest habitats, especially in the area near the shore line (near fishing lot 4) and
in O Smoan Reservoir located between small dyke and dam 78 where diversity of forest species
is observed. In addition Boeng Peareang Conservation Area is a potential corridor for species
migration connecting one area with another. Possible major impact is associated with the laying
of the water pipes across these two habitats, especially the portion of O Smoan reservoir and the
Lake shore gallery forest.

Less frequent maintenance along the pipeline is better. The pipeline has to go across the lake
shore gallery forest as there is no other way, but the effects are only temporary during
construction, and the flooded forest will come back to its original form after completion of

laying the pipes.
Bird

Like other fauna species, the study area is not the breeding area for water birds of global
significance. Many birds, including those of international significance such as spot-bill pelicans
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Philippoussis, comb ducks Sarkidiornis melanotos, open-billed storks Anastomus oscitans,
migrate here during the dry season for food and are mainly concentrated in Boeng Peareang
where water is permanently available year round. Boeng Peareang is also under management of
Community Fisheries and may become attractive for tourism visit if road is easily accessible

during dry season.

Small funding support can be provided for conservation and reforestation of degraded areas in

Boeng Peareang.
Reptile

The study area is much disturbed and can not be a major habitat for reptile species; therefore no
major impact is expected to happen from the construction of water pipes. There is, however, a
number of turtle species of conservation value in the study area although their number is in
dramatic decline. Although a small portion of forest will be cut for laying pipeline, the forest

will be restored back in a few years after construction.
Conclusion

The study areas are under heavy disturbance and therefore cannot be a significant area for

conservation. However, a number of issues need careful consideration as the following:

e The pipeline can cross some good forest areas, especially gallery forest zone and
bush/shrub zone which may be affected,
o Pipeline may cross the recession rice fields and disturb rice farmers, causing conflicts,

o Disturbance to some faunal species such as birds and reptiles.
The above mentioned issues can be addressed based on the following recommendation:

o Reforestation of the Boeng Peareang Conservation Aear will help to restore habitats for
many fauna species, especially waterbirds and reptile,
o Small funding can be allocated to Community Fisheries to promote forest planting and

conservation of Community Fisheries areas.

The study area is not rich in species of global significance due to high pressure caused by
recession rice framing, forest clearing for firewood and fishing, and wildlife hunting. However,
project owner should not use this as a pretext to go ahead without due consideration, and rather
use this project as an opportunity for both water supply and improved management of natural
resources and environment in the areas. The survey reveals presence of relatively large portion
of flooded forest which should be carefully removed. Additional study should be conducted to
get additional information for defining the optimal route for laying the pipeline at the stage of

detail design. Principally, the project owner can be supported as it does not have major impact
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on flora and fauna ecosystem, and natural forest will come back after completion of

construction.
1-5-9  Living & Livelihood
Construction phase (Living & Livelihood)

Construction of water intake is implemented in the water of Tonle Sap Lake even if it is during
dry season. On the other hand members of Community Fisheries fish during rainy season
although fishing in the wet season is illegal. Therefore, construction in the water of Tonle Sap
Lake gives little impact on fishing activities. Despite this, project owner has to show
information of the construction and what fishermen should be careful about on a sign board to
prevent accident of fishing boats. The intake is constructed at the point approximately 1km
offshore from gallery forest and the construction site of pipeline 1km long blocks out
transportation of fishing boats during construction. Although fishing boats have to take a detour,

significant impact might not be given on fishermen.

Construction during dry season gives some impact on recession rice area between intake and
pumping station because recession rice is grown in dry season, from December to April/May.
The project owner, SRWSA, is ready to offer compensation to the farmers influenced by
construction. No compensation is necessary next year after pipe is laid down, because the trench

is filled with soil and farming is possible same as usual.

Since farmers growing wet season rice do no farming during dry season, project owner, SRWSA,
needs not to pay compensation to them, if the pipe construction finishes by the beginning of wet

season, June, and it gives no damage on farming.

As the transmission pipe from pumping station to water treatment plant and the distribution pipe
from water treatment plant to existing road are planned to be laid down under the existing dyke
and bank as much as possible and the case that pipeline cuts through agricultural land will be
minimized, it might give little impact on farmers’ living condition. However, project owner,
SRWSA, should take the compensation into consideration for them whenever pipeline is
changed and they are influenced.

Candidate site for pumping station is located on recession rice area, and the site for water
treatment plant on abandoned land at present. The areas necessary for two sites are 0.5 ha and
4ha only respectively and little impact might be on the land owner if he can sell the land at a

reasonable price.
Operation phase (Living & Livelihood)

In the dry season the water level of Tonle Sap Lake goes down and intake facility may come out
in the way of fishing boats. In order to prevent accident by boats, a tower will be built on the
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intake and even in rainy season local people can identify the location of the intake and prevent
accident from occurring. Therefore, little impact may be given on fishing and transportation by

water.
1-5-10 Heritage

From the raw water intake to Water Treatment Plant through the Pumping Station there is no
cultural heritage. However, there are two cultural heritages with 1D No. 100752 and old canal
on the way from the Water Treatment Plant to existing road as shown in Figure 1-19. If the
distribution pipeline is laid down straight forward north from the Water Treatment Plant, the
pipeline would come across both of them and give impact on them. Therefore, the straight
pipeline should be avoided and it is possible to get around ID No. 100752. As regards the old
canal, project owner should inform construction schedule to relevant authorities like APSARA
and obtain approval from them prior to excavating the old canal. Archaeological expert will
have a good opportunity for knowing the situation of the heritage, collecting artifacts and

making a report by drawing a cross-section of the old canal.
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Figure 1-19 Location of Cultural Heritage

1-5-11 Landscape

New facilities appear after completion of the project and may give some impacts to the existing

landscape. The appearance should be harmonized with the surrounding area. Tonle Sap Lake is
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one of resources of tourism owing to beautiful inundated forest. The design which might give
significant impact on the landscape viewed from offshore should be avoided. Although an intake
tower will appear outside of inundated forest area, there would be little impact of the landscape
because at present there is a large building outside of the area as shown in Figure 1-20. A small

tower in the figure shows relatively a scale of intake tower image.

A new pumping station and a new water treatment plant will give little impact on the
surrounding landscape because two sites are located in the recession rice area and degraded area

on plain land respectively, far from residential area.

Figure 1-20 Existing Towers located outside of Inundated Forest Area
(A small tower in the figure shows relatively a scale of intake tower image)

1-5-12  Monitoring

Environmental monitoring plan for construction and operation of this project is as shown in
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Table 1-36.

Construction phase (Monitoring)

At the phase of construction, impacts on water quality, noise & vibration, ecosystem & biota,
living & livelihood and heritage should be monitored. The quantity and quality of turbid water
discharged from construction site of intake and conveyance pipe into Tonle Sap Lake should be
monitored by visual observation once a week by project manager and some mitigation measures

should be introduced in case that there is significant impact on the lake.

Noise emitted from heavy machine may give an impact on tourist sightseeing in a quiet cultural
heritage. Noise should be checked by ears and mitigation measures should be introduced if

necessary when construction is implemented near a main cultural heritage.

Since tall trees to be cut down should be minimized, the number of felled tall trees should be

recorded. The data will be of help to reforestation in the future.

The area of recession rice field where rice cannot be grown during construction, and also the
area of community fisheries disturbed by construction, should be identified accurately to ensure

consistency with compensation.

Prior to excavation of old canal, project manager should request APSARA to inspect the
situation of archaeological site and to propose how to proceed excavation of trench for pipeline.
All information should be transferred to APSARA whenever a cultural heritage is found during

construction.

Operation phase (Monitoring)

At the phase of operation, impact on water quality should be monitored. Once a month the
quality of wastewater discharged from the Water Treatment Plant should be analyzed by SS,
BOD and COD. The analysis has not been conducted for wastewater discharged from the
existing Water Treatment Plant owned by SRWSA because raw water is pumped up from
underground and the quality of groundwater is stable relatively. However, for the new water
supply system surface water form Tonle Sap Lake is used as raw water and the quality may vary

according to natural condition. The budget for the analysis should be prepared every year.
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Table 1-36 Environmental Monitoring Plan for Construction and Operation

Environme

Item to be

Construction Phase

Operation Phase

ntal Items | measured Times Point Times [ Point Cost
e Check system for
Air Quality | Chlorine — — leaked  chlorine | Project cost
_ _ _WiII be equipp_ed.
Water SS, BOD, 1 time/week by visual | 1time 1 point at | 3x12x20
Quality COD observation (Turbidity) /month outlet =720US$
. Noise check by ears at
\l\}iok)l?aetion & Noise main temple near — — —
construction site
Count the number of tall
gcgsigf;em Forest trees felled in gallery — — Project cost
forest
- o Area of Recession rice Project cost
ot | e ie, |« Avea of Communty | — | — | (Conpen
Fisheries ation)
. . o 1 time at the old Canal .
Heritage Evaluation | Anytime at heritage site — — Project cost

1-5-13 Confirmation of Environmental Consideration based on Environmental Checklist of
JBIC

Confirmation of Environmental Consideration was conducted based on Environmental
Checklist of JBIC since this project will be implemented on the base of JBIC Loan. The result is
as shown in Table 1-37. Significant impact will not be expected due to implementation of the

project.
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Table 1-37 Confirmation of Environmental Considerations by JBIC Checklist

5 .
g > Enwrr:grr:ental Main Check Items Confirmation of Environmental Considerations
(&)
(D Have EIA reports been officially completed? D No, but it will be completed by the end of May in 2010.
@ Have EIA reports been approved by authorities of the host country's @ No, but it will be approved by the end of June in 2010.
(1) EIA and government? 3 N N . .
_ (@ Have EIA reports been unconditionally approved? If conditions are ® Conditions will not be imposed on the approval of EIA report.
EnV|r.onmentaI imposed on the approval of EIA reports, are the conditions satisfied?
Permits @ In addition to the above approvals, have other required environmental ~ |[@ Other environmental permits will not be necessary.
permits been obtained from the appropriate regulatory authorities of the
host country's government?
§ D Are contents of the project and the potential impacts adequately (D Before completion of EIA report stakeholder meetings were held two
§ explained to the public based on appropriate procedures, including times. At first meeting the information of water source selection process
§. information disclosure? Is understanding obtained from the public? was disclosed adequately to the public and at second stakeholer meeting
% design of relevant facilities and environmental impacts incuding mitigation
S measures were disclosed before completion of draft EIA report. On the
2 other hand, stakeholder hearings from local people of each commune in the
g ) study area, local gevernment and central government were conducted
o |(2) Explanation respectively. The understanding of the project and environmental impact
= |to was obtained from the public.
the Public @ Avre proper responses made to comments from the public and regulatory |@ There were only two questions at the first stakeholder meeting
authorities? regarding the individual cost of connection to the water supply pipeline
and how to treat sludge discharged from water treatment facility. At the
second stakeholder meeting, participants expressed concern about felling
of protected inundated forest and increase of wastewater according to
expansion of water supply system. Proper responses and explanation were
made to the question.
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(D)AIr Quality

@D Is there a possibility that chlorine from chlorine storage facilities and
chlorine injection facilities will cause air pollution? Do chlorine
concentrations within the working environments comply with the country’
s occupational health and safety standards?

D There is little air pollution while chlorine gas is used normally in
operation. The staffs of project owner, SRWSA, have been operating the
water treatment plant with capacity 8,000m3/day since 2006 and they
have already accumulated know-how. Much chlorine has never leaked
accidentally at the existing water treatment plant and it has been

managed appropriately every day. Little impact is expected on air quality
by operation of this new water treatment plant.

Manual for countermeasures in an emergency is prepared and the training
has been carried out once every two months in SRWSA.

2 Mitigation Measures

(2)Water Qualit

D Do pollutants, such as SS, BOD, COD contained in effluents
discharged by the facility operations comply with the country's effluent
standards?

(DThere is usually no significant impact on river water except a critical
incident because pollutants, such as SS, BOD and COD contained in
effluents discharged from water treatment plant can comply with the
effluent standards in Cambodia and originally raw water quality is not so
polluted because it is taken from Tonle Sap Lake. Moreover,
environmental monitoring plan will be developed by SRWSA to prevent
water pollution due to unusual discharge of polluted water. The effluent
standards of SS, BOD and COD in Cambodia are 50mg/l, 30mg/I and
50mg/I respectively as shown in the table.

Allowable limits for pollutant substance
NO Para Unit discharging to
meters Protected public | public water area
water area and sewer
1 SS mg/| <50 <80
2 BOD mg/l <30 <80
3 COD mg/l <50 <100
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(3)Wastes

(D Are wastes, such as sludges generated by the facility operations
properly treated and disposed of in accordance with the country's
standards?

(D The sludge, which is not hazardous and not toxic, is discharged from
water treatment plant. The staffs of project owner, SRWSA, take away the
sludge from lagoon to the storage pit, dry it up and dispose of it on a
premise at present. In the future the sludge will increase according to
water volume to be supplied and it will be difficult to dispose it on a
premise and it should be transported to a proper disposal site. In Siem
Reap City a municipal solid waste management company collects solid
waste daily from central district at a charge of 1~2.5 US$/kg. The
project owner can prepare budgets and order the company to collect and
transport the sludge to the final disposal site when necessary.

2 Mitigation Measures

(4)Noise &
Vibration

(D Do noise and vibrations generated from the facilities, such as pumping
stations comply with the country's standards?

(DNoise emitted from pumping station and water treatment plant gives
little impact on surrounding area because it is usually not so big. Even if
power supply is cut off and power generators start running and emit
noise, little impact is expected on local people’s living because they will
be stored in the closed room to prevent strong noise from getting out
directly and there is no residential area around them.

Unit; dB(A)
Period of time
NO Area ] ] 18:00- ] )
6:00-18:00 2900 22:00-6:00
Quiet area
Hospitals
1 Libraries 45 40 35
School
Kindergarden
Residential area
p |Hoels : 60 50 45
Administration Offices
House
3 C<_)mmer0|al and service area and 70 65 50
mix
4 tSmaII |_ndu_str|'?1l fact_ones. 75 70 55
intermingling in residential areas
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(5)Subsidence

@ In the case of extraction of a large volume of groundwater, is there a
possibility that the extraction of groundwater will cause subsidence?

(DExtraction of a large volume of groundwater is not planned for this
project because surface water from Tonle Sap Lake is utilized for water

Source.

2 Mitigation Measures

(6)Hydrology

(Dls there any impact on water body like a river and a lake due to increase
of wastewater subsequent to the introduction of new water supply system?

(DWastewater Treatment Plant with capacity 2,776m3/day was
constructed already by ADB and another plant with the same capacity is
to be planned in target year 2015. And the detail design of the
Wastewater Treatment Plant with capacity 10,000m3/day started
targeting completion in 2015, funded by KOICA. Therefore,the
wastewater discharged from central district of the area covered by Siem
Reap Water Supply Expansion Project is collected and treated by the new
wastewater treatment system.

Areas

3. Natural Environment

(1)Protected

@ Is the project site located in protected areas
designated by the country's laws or international
treaties and conventions? Is there a possibility that
the project will affect the protected areas?

(DThere are many protected areas in study area. Plans and designs were reviewed to prevent the
element of the project disturbing the protected areas. Significant impact will not be expected
although the project cannot keep from the protected areas as shown in the table.

NO | Name of Protected
Area

Authority

Definition

Impact

Mitigation Measures

1. | Strictly
Inundated Forest Area

Protected | MOAFF

Conservation of Inundated
Forest Area for fishery

Pipeline is laid down 8km long in
the protected area, and 1.7km in
ga_lleg/ forest and 2km in the area
mixed with bush and shrub of O
Smoan Reservoir Trees are cut
down approx 30m wide.

Since it is impossible for water pipeline to
avoid gallery forest along lake coast and
bush/shrub area in O Smoan Reservoir,
construction site shall be minimized to
reduce impact on the flora and fauna. The
forest will be restored back in a few
years after construction.

2. | Multiple Use Area MOE

Conservation of biodiversity
and ecosystem.

Multiple use for _local
people in the community

Pipeline is laid down 4km long in
the Multiple Use Area. Since it is
2-3m deep under ground, little
impact on land use is expected.

The area is_used for improvement of local
people’s living condition.

Construction site shall be minimized.

3. | Community Fisheries | DOFi Zone where fishing is

managed sustainably
according to management
plan in community

Trees in the Inundated protected
forest are cut down.

Some impact may be expected on
fishery.

Compensation to Community Fisheries
should be considered.

Construction site shall be minimized.

a) Biosphere
Reserve

4. | Buffer Zone of Tonle | UNESCO | Buffer zone to protect core
S zone.

Pipeline is laid down 4km long in
the buffer zone. Since it is 2-3m
deep under ground, little impact on
core zones is expected.

Construction site shall be minimized.

Area

5. | APSARA Protected | APSARA | Conservation

o
ar04r1aeological site Zone 1

f | Mainly along the roads, distribution

pipes ‘are laid down. Little impact
on protected area is expected.

Prior consultation should be conducted in
case of construction outside right-of-way.

6. | Landscape Protected | MOE
Area

Conservation of landscape

Mainly along the roads, distribution
pipes ‘are laid down. Little impact
on landscape protected area is
expected.

Prior consultation should be conducted in
case of construction outside right-of-way.

Supporting Report

SR 10.1-92




The Preparatory Study on The Siem Reap Water Supply Expansion Project

(D Does the project site encompass primeval forests, tropical rain forests, | Since the project site does not encompass primeval forests, tropical
ecologically valuable habitats (e.g., coral reefs, mangroves, or tidal flats)? |rain forests and ecologically valuable habitats, but gallery forest and the
area mixed with bush and shrub, where fish produces eggs and grow up
= small fish, the area to be altered should be minimized.
= @ Does the project site encompass the protected habitats of endangered  |@ The project site does not encompass the protected habitats (Core zones
§ species designated by the country’s laws or international treaties and of Tonle Sap Biosphere Reserve) of endangered species designated by
E (2)Ecosystem  [conventions? Cambodian laws or international treaties and conventions.
T“: and biota @ If significant ecological impacts are anticipated, are adequate protection|(® Significant ecological impacts will not be anticipated because the
5 measures taken to reduce the impacts on the ecosystem? construction site of pipeline is minimized and filled with soil after laying
§ down pipe.
™ @ Is there a possibility that the amount of water (e.g., surface water, @ Although there is little possibility that the amount of surface water
groundwater) used by the project will adversely affect aquatic used by the project will adversely affect aquatic environments because
environments, such as rivers? Are adequate measures taken to reduce the |water body of Tonle Sap Lake is huge and garting is set on the intake.
impacts on aquatic environments, such as aquatic organisms?
D Is involuntary resettlement caused by project implementation? If O @B@@WE®@Involuntary resettlement is not be caused by project
involuntary resettlement is caused, are efforts made to minimize the implementation.
impacts caused by the resettlement? Compensation will be prepared by project owner, SRWSA, for recession
@ Is adequate explanation on relocation and compensation given to rice area and Community Fisheries influenced by construction of pipeline.
= affected persons prior to resettlement?
= @ Is the resettlement plan, including proper compensation, estoration of
§ livelihoods and living standards developed based on socioeconomic studies
2 (1)Resettlement on resettlement? . .
w @ Does the resettlement plan pay particular attention to vulnerable groups
2 or persons, including women, children, the elderly, people below the
3 poverty line, ethnic minorities, and indigenous peoples?
< ® Are agreements with the affected persons obtained prior to
resettlement?
® Is the organizational framework established to properly implement
resettlement? Are the capacity and budget secured to implement the plan?
(@ Is a plan developed to monitor the impacts of resettlement?
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@ Is there a possibility that the project will adversely affect the living (D There will be a possibility that the project affects not adversely but
conditions of inhabitants? Are adequate measures considered to reduce the [positively the living conditions of inhabitants because safe drinking water
impacts, if necessary? is supplied.

. @ Is there a possibility that the amount of water used (e.g., surface water, |@ In the dry season the water level of Tonle Sap Lake goes down and
(2')L|\'/|ng and groundwater) by the project will adversely affect the existing water uses  |intake facility may come out in the way of fishing boats. In order to
Livelihood and water area uses? prevent accident by boats, a tower will be built on the intake and even in

rainy season local people can identify the location of the intake and
prevent accident from occurring. Therefore, little impact may be given on
= fishing and transportation by water.
£ @ Is there a possibility that the project will damage the local (D There are two cultural heritages of an old temple and old canal on the
E archeological, historical, cultural, and religious heritage sites? Are way from the Water Treatment Plant to existing road. As regards the old
2 adequate measures considered to protect these sites in accordance with the [canal, project owner should inform construction schedule to relevant
CEB (3)Heritage country’s laws? authorities like APSARA and obtain approval from them prior to
g excavating the old canal. Archaeological expert says he can have a good
o opportunity for knowing the situation of the heritage, collecting artifacts
~ and making a report by drawing a cross-section of the old canal.
@ Is there a possibility that the project will adversely affect the local (D Although an intake tower will appear outside of inundated forest area,
(4)Landscape |landscape? there would be little impact of the landscape because at present there is a
Are necessary measures taken? large building outside of the area.
(5) Ethnic (D Does the project comply with the country’s laws for rights of ethnic D@ There is little impact on ethnic minorities and indigenous peoples.
Minorities and |minorities and indigenous peoples?
Indigenous @ Are considerations given to reduce the impacts on culture and lifestyle
Peoples of ethnic minorities and indigenous peoples?
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(6) Working
Conditions

4. Social Environment

@ Is the project proponent not violating any laws and ordinances
associated with the working conditions of the country which the project
proponent should observe in the project?

@ Are tangible safety considerations in place for individuals involved in
the project, such as the installation of safety equipment which prevents
industrial accidents, and management of hazardous materials?

@ Are intangible measures being planned and implemented for
individuals

involved in the project, such as the establishment of a safety and health
program,an d safety training (including traffic safety and public sanitation)
for workers etc.?

@ Are appropriate measures being taken to ensure that security guards
involved in the project do not violate safety of other individuals involved,
or local residents?

O@@@The project owner has experinces for operation of water supply
system since 1996. they have never been violating any lwas and
ordinances associated with the working conditions of Cambodia.
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Imapcts during
Construction

5. Other

(D Are adequate measures considered to reduce impacts during
construction (e.g.,noise, vibrations, turbid water, dust, exhaust gases, and
wastes)?

@ If construction activities adversely affect the natural environment
(ecosystem),are adequate measures considered to reduce impacts?

@ If construction activities adversely affect the social environment, are
adequate measures considered to reduce impacts?

@ If necessary, is health and safety education (e.g., traffic safety, public
health) provided for project personnel, including workers?

(DAir quailty; Construction of distribution pipe along the existing road
in the town area might give some impact with dust because there are
many houses along the road. Consideration should be made to lay down
the pipe and fill in the trench in a short while after excavation and not to
leave it open for a long time. Regular maintenance of heavy machine is
necessary.

Water quality; If much turbid water is discharged, a fence or curtain
wall will be set in the water surrounding the discharge point to prevent
turbid water from spreading out and to promote particle settling down.
Waste; If waste generated during construction of relevant facilities for
this project is treated and disposed properly in accordance with the
regulation, little impact is expected on surrounding area.

Noise & Vibration; Construction near private houses in urban area
should be stopped at night and on holiday to reduce impact due to noise
and vibration on the surrounding area. Particularly consideration should
be made not to give significant impact on tourists. In some cases it might
be necessary to adopt low-noise-machines near main archaeological templ
@ Construction site in gallery forest and the area mixed with bush & shru
will be minimized.

(3 Compensation for reccesion rice area and Community Fisheries will be
prepered by project owner, SRWSA.

@ Health and safety education for project personnel including workers
will be planned and included in contract conditions.
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(2)Monitoring

5. Other

(D Does the proponent develop and implement
monitoring program for the environmental items
that are considered to have potential impacts?

@ Are the items, methods and frequencies included
in the monitoring program judged to be
appropriate?

(@ Does the proponent establish an adequate
monitoring framework (organization, personnel,
equipment, and adequate budget to sustain the
monitoring framework)?

@ Are any regulatory requirements pertaining to
the monitoring report system identified, such as the
format and frequency of reports from the proponent
to the regulatory authorities?

D@O@@ SRWSA will implement monitoring program for the environmental items as follows;

N | Environme | Itemto be Construction Phase Operation Phase Cost
0. ntal Items measured Times Point Times | Point
e Check system for
1. | Air Quality | Chlorine — — leaked chlorine | Project cost
will be equipped.
5 Water SS, BOD, | e 1 time/week by visual | 1time 1 point at | 3x12x20
" | Quality COD observation (Turbidity) /month outlet =720US$
- e Noise check by ears at
3. \l\}ioblrsejtion & Noise main temple near — — —
construction site
e Count the number of tall
4. (E&ccés%igem Forest trees felled in gallery — — Project cost
forest
L e Area of Recession rice Project cost
5. ::!V'rl‘.gh C"g‘ 9r$a godbe e Area of Community — — (CJompens
Ivelinoo Isturbe Fisheries ation)
. . e 1 time at the old Canal -
6. | Heritage Evaluation « Anytime at heritage site — — Project cost

Note on Using
Environmental
Checklist

D If necessary, the impacts to transboundary or global issues should be

confirmed (e.g., the project includes factors that may cause problems, such
as transboundary waste treatment, acid rain, destruction of the ozone layer,

or global warming).

(D The impacts to transboundary or global issues will be little.
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1-6

1-7

Economical Analysis

Government assistance and support is necessary in order that SRWSA may be able to expand its
water services and fulfill its mandate of providing potable water service in the entire province of

Siem Reap.

Such government assistance may be in the form of an interest-free loan-assistance to SRWSA
that shall fund its water supply expansion project. Under this scheme, Royal Government of
Cambodia on-lends the JICA loan to SRWSA free of interest during the 10-year grace period of
the 40-year loan maturity period of said loan. Before the end of the 10-year grace period, the
MOEF and MIME shall meet and review the financial condition of the SRWSA for the purpose
of fixing the interest rate to be applied for computing the annual debt service of the JICA loan

beginning on the 11" year.

With an interest-free project loan during the 10-year grace period, required periodic adjustment
of water tariffs shall be lower and more acceptable as can be seen from the following schedule

of tariffs and results of the affordability tests.

Required Tariff Schedule for Residential Connections (riel/m3)

Required Tariff Adjustments for Commercial Connections (riel/m3)

The recommended development program for the Priority Project expansion of the water supply
system of the SRWSA is financially viable on the condition that periodic adjustment of water

tariffs for both residential and commercial be effected as assumed in this study.

It is however recommended that the Royal Government of Cambodia considers on-lending the
JICA loan to SRWSA free of interest charges at least for a limited period equivalent to the
10-year grace period under the JICA loan terms. (For details, refer to Feasibility Study Report
on Siem Reap Water Supply Expansion Project)

Institutional Capacity

Project implementation and management must address the full range of activities from the
beginning to the end of a project and the management of multiple sub-activities within the

Project. SRWSA will become involved in the entire cycle of the Project as reflected in the
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whole range of services to be provided by the Consultant. Providing day-to-day supervision
over the implementation of the Project means addressing technical skills like scheduling, cost
estimating, and risk management; and also encompasses other disciplines such as scope
definition, procurement management, financial management, asset management, human

resource management, environmental and social considerations, and communications.

The SRWSA will set up the Project management Unit (PMU) within the Department of
Planning and Technical Department (to be renamed Department of Planning and Development).
Therefore, it is proposed that a full-time department director should be recruited before the start
of the design phase of the Project. Right now, the department director is holding the position of
the chief of the Financial and Accounting Office, albeit on a concurrent basis; but his primary
responsibility lies with the latter. The proper functioning of the department will benefit SRWSA
in addition to being a necessity for the design and construction phases of the Project. The
department director to be recruited for should possess the required and approved qualifications
for the position. The department director will also be the project manager of the Project. He will
be assisted by a full time staff hired for the duration of the Project — a project engineer, an

assistant engineer and an administrative assistant.

The human resource requirement for SRWSA will grow from 40 to 141 when water becomes
available by 2017 (target year 2022) owing to this project, including 38 staff for KTC project
(2012/13) as shown in Table 1-38.
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Table 1-38 Human Resource Requirement for F/S Project

CURRENT KTC BULK PHASE 1 GRAND
DE PA R E KT 2010 2012/13 2017 TOTAL

Top Management 3 0 & &

General Director 1

Deputy General Director 2
Production and Water Supply 26 12 38
Water Supply Operations Department 33 33

Department Deputy 1

Office Chief 3

Personnel 22 12 33
Department of Planning and Technical 2 7 9
Planning and Development Department 2 2

Department Deputy 1

Office Chief 2

Personnel 0 5 2
Department of Administration and Financial 9 6 0 15
Administration and Finance Department

Department Deputy 1

Office Chief 2

Personnel 6 6
Accounting and Finance Department 4 4

Department Deputy 1

Office Chief 1

Personnel 3
Administrative Department 6 6

Department Deputy

Office Chief 1

Personnel 5
Office of Commercial Operations 13 13

Office Chief 1

Personnel 12
Commercial Operations Department 14 14

Department Deputy 1

Office Chief 1

Personnel 12
Management Services Office 4 4

Office Chief 1

Personnel 3

TOTALS 40 38 63 141

1-8 Conclusion and Recommendation

The Siem Reap City is surrounded with the World Heritage sites of Angkor and there are many
protected areas to conserve natural resources. This is the project of the expansion of the water
supply system in Siem Reap City. Therefore, those protected areas should be taken into account
to implement the project.

Local people have been having difficulty with getting safe water for drinking because the water
pumped up from a well sometimes is not suitable for drinking and should be boiled and/or
filtered. It means that provision of safe water for drinking is a pressing issue for local people to
improve their living condition. On the other hand, every year approximately 2 million tourists
visit the city and new hotels dig wells and pump up groundwater to get drinking water, which
resulted in uncontrolled abstraction of groundwater sources and the heritage site is under threat
of land subsidence. However, the existing water treatment facility which was constructed under
Japanese grant aid in 2006 is not large enough to fill the demand. Therefore, expansion of water

supply system is urgent necessity.
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In this Study, the alternatives of water supply from groundwater, west baray, river and Tonle
Sap Lake were examined and finally surface water from Tonle Sap Lake was selected as a water
source because little impact would be expected on World Heritage of Angkor. From intake in
the Tonle Sap Lake to pump station, conveyance pipes go through several protected areas and
some impacts cannot be set aside, while the impacts can be minimized by paying attention for
adoption of mitigation measures of minimization of construction site in protected areas and the
project, as a sustainable development, will be able to support local people to improve their

living and livelihood condition.
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1-9  Photographs

Photographs of 1** Stakeholder Meeting

Address of Vice Governor Address of General Director of SRWSA
Main Guests Participants
Leader of JICA Study Team Process of Water Source Selection
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Photographs of 2™ Stakeholder Meeting

Address of Governor Address of General Director of SRWSA
Main Guests Participants
Leader of JICA Study Team Plan & Design of Facilities
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Distribution System Environmental and Social Considerations
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