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1 Town Center Drain (TCD)
2 Proposed Western Drain
3 TCD stormwater relief sewer
4 Old Market stormwater relief drain
5 Divert canal to irrigation
6 Outlet for ring road drain
7 Divert canal to storage and irrigation
8 Outlet to irrigation
9 Outlet to ring road drain
. . T

Potential site for stormwater

Legl)end @

detention pond

-3 Existing Drain
= o= Proposed Storm Water Pipe

el
P === Proposed Drain
/x\ﬂ‘\_j; ‘\\( - 4 E Catchment Boundary
) - | sub-Catchment Boundray West
j L— y = | APSARA Zone
c-;_ - — |k?'n _JJ J Zone 2 (Protected Archeological Reserves)
0 0.5 f:;‘\1 1 \/ 2>( j); | Hotel zone
The study on Integrated Master Plan Figure 6
for Sustainable Development of Siem Reap West Sector - Proposed Drainage
Japan International Cooperation Agency Improvements
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Proposed Wastewater Management

Zones

The study on Integrated Master Plan
for Sustainable Development of Siem Reap

Cooperation Agency

Japan International
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SewageTreatment Site
ADB Project
West District

Legend

@ PSEl  pumping station
Trunk sewer -gravity
_____ Rising main - pressure

Proposed SewageTreatment Site

East District

Alternate Treatment site

The study on Integrated Master Plan
for Sustainable Development of Siem Reap

Figure 8
Proposed Wastewater System Layout

Japan International Cooperation Agency
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Zone 1
Simplified sewerage system

Zone 2
Septic Tank Effluent Disposal system
{

#°§ PSE1

@300mMMX2 _ o o

i Legend

@ PSEL  pumping station
Trunk sewer -gravity
..... Rising main - pressure

@ Pumping station catchment area

The study on Integrated Master Plan Figure 9
for Sustainable Development of Siem Reap Proposed Trunk Sewers and Type of

Japan International Cooperation Agency Collection System: East District
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|wcuugw Estimated Proposed Estimated
No. of Customers | Fixed Fec Rates Bilings
|Residential
Low Income (32%) 1&:9;’ 1,100 1,114,000
Middie income (60%) 1 7,100 13,481,000
income (8%) ﬂ 33,100 8.379,000
Subtotal Residential 3 22.974,000
Hotels, Guesthouses & Restaurants |
Hotels 1 to 20 Rooms (Cat. 1) 5| 77.000 396,000
Hotels 21 to 40 Rooms (Cat. 10| 102,000 1,049,000
Hotels 41 1o 60 Rooms (Cat. 3) 7 152,000 1,094,000 |
JHotels 61 to 100 Rooms (Cat.4) 5| - 329000] 1681000
|Hciels 1001Rooms and Over (Cat. §) 10} 534,000 6,106,000 |
Subtotal Hotels 38 10,336,000
|Guesthouse 1 to 7 Rooms (Cat. 1) 10) 16,000 166,000
I;;ué_:gmsm_qga 51 28,000 1,426,000
16 and over Rooms (Cat.3) 27 61,000 1,848,000
| subtotal Guesthouses 88 3,240,000
Restaurants 1 to 40 Seats (Cat. 1) «é 22,000 74,000
Imammmma 36,000 1,527,000
101 and over Seats (Cat. 3) 7 114,000 763,000 |
Subiotal Restaurants 52 2,364,000
Other
ar Park 8| 34,000 278,000
8| 57,000 351,000
Karaoke 18 33,000 609,000
Buildings 8l 25,000 205,000
|Waits, Churches 7] 11,000 79,000 |
|Schools 12} 31,000 382,000
'M Y 47,000 366,000
Factory 1 48,000 48,000
|Car/ Moto Wash 13 58,000 893,000
[Barks 53,000 435,000 |
NGO Company Office 3| 41,000 126,000 |
Souvenir Shop o7 18,000 1,852,000 |
Snooker g! 19,000 58,000
{Other Public Center 1 121,000 124,000
Small Commercial Businesses 357 5,000 1,785,000 |
Market Areas (1.201stalls)* 4 384,000 1,576,000
Public Latrine Area™ 3 5,000 15,000 |
r Charges 1 4,305,000 43050001
Subtotal Other 563 13,509,000 |
Total 3,906 52,423,000
Total Converted to $ @ 4,100 KHR $ 13,000
|Provision for Bad Debts 10% $ 12,000
jAnnual Income $ 144,000
|Cost Recovery Requirement $134,000
* 1,201 stalls in total of Kandal Market ( 140stalls), Old Market (363stal), Nhe Market (103stalls),and Kroum Market (595stalls)
= 3 public latrines servicing 50 HH each
Charge Estimates Potential Income Assume | Projected
Fﬂvﬂm Per Per Month Per Month Per Year 70% Annual
Cleaning Potential Efficiency | Income
ICAT. | ( Residentials ) $ 2 als 1075]$ 12900 0% $ 9030
T. 1l (Cat. 182 of Hotels, Restauranis,
) $ 45 5|% 25|8 270 $ 180
E:T.ll(m.a.usotmus.m ﬂ
) $ 100 2|s 200)$ 2400 $ 1680
'l'utdsmdu? 50 1,500 18,000 $ 12600
Source: ADB Mekong Tourism Development Project, Siem Reap Wastewater
The study on Integrated Master Plan Figure 15
for Sustainable Development of Siem Reap Sewer User Fees Proposed by ADB
Japan International Cooperation Agency Study
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The study on Integrated Master Plan
for Sustainable Development of Siem Reap

Japan International Cooperation Agency

Figure 16
Proposed Interceptor Sewer (ADB):

Location plan
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Figure 17

Proposed Interceptor (ADB): Profile

The study on Integrated Master Plan
for Sustainable Development of Siem Reap

Japan International Cooperation Agency
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Irrigation canal

A 50
g

The study on Integrated Master Plan Figure 18
for Sustainable Development of Siem Reap Priority Project SD-3: Target Area

Japan International Cooperation Agency
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Table 1 - Rainfall intensity duration frequency

a 8949 7324 5220 3490
b -0.98 -0.97 -0.95 -0.95
t0 29.51 28.20 25.39 25.39
Intensity T10 (mm/hr) T5 (mm/hr) T2 (mm/hr) T1 (mm/hr)
t (hours)  i=8949x (t+29.51)(-0.98) i=7324x (t+28.20)(-0.97) i=5220x (t+25.39)(-0.95) i=3490x (t+25.39)(-0.95)
0.5 163.2 142.2 115.2 77.0
1 109.4 95.0 76.4 51.0
2 66.2 57.4 46.1 30.8
3 475 41.3 33.2 222
4 37.1 32.3 26.0 17.4
5 30.5 26.6 21.4 14.3
6 25.9 22.6 18.2 12.2
12 13.6 11.9 9.7 6.5
24 7.0 6.2 5.1 3.4
in the rainfall intensity formula "t " is in minutes
Duration Rainfall depth
t (hours) T10 (mm) T5 (mm) T2 (mm) T1 (mm)
0.5 81.6 71.1 57.6 38.5
1 109.4 95.0 76.4 51.0
2 132.3 114.8 92.1 61.6
3 142.6 123.9 99.5 66.5
4 148.5 129.2 104.0 69.5
5 152.5 132.8 107.1 71.6
6 155.3 135.4 109.5 73.2
12 163.6 143.3 117.0 78.2
24 169.1 149.0 123.1 82.3

R(mm)=i(mm/hr) x t
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Projects Proposed by
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AFD for East Sector

ity Drai
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The study on Integrated Master Plan
for Sustainable Development of Siem Reap

Japan International Cooperation Agency
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Table 3 - West Side: Volume of Storage for Runoff Control

Runoff Unit Storage Rainfal
Return period | ocefficent \Volume duration
T (years) C Vs m3/ha Dr (hours) Unit discharge 10.00 I/s/ha

10 0.85 1034 4.3

5 0.8 810 3.9

2 0.75 565 3.3

1 0.6 240 2.2

Required Storage Capacity m3
Major
catchment  Sub-catchment  Area (ha) Runoff m3/s 10 K T2 Tl

\Y V.1 80 0.80 82,477 64,609 45,067 19,143
V.2 44 0.44 45,467 35,617 24,844 10,553
sub-total 124 1.24 127,944 100,227 69,911 29,697
Vi VI.1 29 0.29 30,097 23,577 16,446 6,986
VI.2 15 0.15 15,754 12,341 8,608 3,657
44 0.44 45,851 35,918 25,054 10,642
VI.3 22 0.22 22,299 17,468 12,184 5,176
Vi.4 13 0.13 13,622 10,671 7,443 3,162
VI.5 5 0.05 5,603 4,389 3,062 1,301
VI.6 22 0.22 22,942 17,972 12,536 5,325
VI.7 16 0.16 16,027 12,555 8,758 3,720
VI.8 6 0.06 5,997 4,698 3,277 1,392
VI.9 7 0.07 7,548 5,913 4,125 1,752
VI.10 11 0.11 11,581 9,072 6,328 2,688
sub-total 102 1.02 105,619 82,738 57,713 24,515
S1 421 4.21 435,314 341,010 237,865 101,040
VII north VIIL1 25 0.25 26,063 20,417 14,241 6,049
VIIL.2 27 0.27 27,587 21,611 15,074 6,403
52 0.52 53,650 42,028 29,316 12,453
VII south VIL3 68 0.68 70,519 55,242 38,533 16,368
VIlL4 17 0.17 17,164 13,446 9,379 3,984
VIL5 25 0.25 25,747 20,169 14,069 5,976
VIL.6 21 0.21 21,404 16,767 11,696 4,968
VIL7 22 0.22 22,645 17,739 12,374 5,256
sub-total 152 1.52 157,478 123,363 86,050 36,552
S2 433 4.33 447,722 350,730 244,645 103,920
VI north VIll.1n 53 0.53 54,802 42,930 29,945 12,720
VI south VIIlL.1s 63 0.63 65,142 51,030 35,595 15,120
VIIL2 32 0.32 32,752 25,657 17,896 7,602
VIIL3 34 0.34 35,601 27,888 19,453 8,263
VIIL4 36 0.36 36,909 28,913 20,168 8,567
VIIL5 19 0.19 19,671 15,410 10,749 4,566
VIIL6 10 0.10 10,340 8,100 5,650 2,400
VIIL7 124 1.24 128,216 100,440 70,060 29,760
VIIL8 31 0.31 32,054 25,110 17,515 7,440
sub-total 349 3.49 360,684 282,548 197,086 83,718
X X.1 13 0.13 13,297 10,416 7,266 3,086
X.2 15 0.15 15,375 12,044 8,401 3,569
X.3 21 0.21 21,216 16,620 11,593 4,924
X.4 9 0.09 9,671 7,576 5,284 2,245
X.5 19 0.19 20,160 15,793 11,016 4,679
sub-total 77 0.77 79,719 62,449 43,560 18,503
IX IX.1 102 1.02 105,667 82,776 57,739 24,526
1X.2 80 0.80 82,449 64,588 45,052 19,137
sub-total 182 1.82 188,116 147,364 102,791 43,663
Total West 1,989 2,056,899 1,611,304 1,123,934 477,423
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