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This report has been translated from English. While the Japan International Cooperation Agency
(JICA) has made efforts to verify the accuracy of the translation, English is the official language of this

report. In case of any discrepancy in interpretation, the English text shall prevail. Any citations must
refer to the English report as original.
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Facility Specifications and dimensions
Function Component Item
Raw water Intake Shaft Main body Reinforced Concrete Structure

intake Rectangular Shape: W3.00m x L5.70m (inner

dimension)
Depth 6.55 m (Depth at HWL 6.47 m)

Intake Pump Room Reinforced Concrete Structure

Rectangular Shape: W4.50 m x L9.00 m x H3.55 m
(inner dimension)

Control Room for Reinforced Concrete Structure
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Facility Specifications and dimensions
Function Component Item
Intake Pump Rectangular Shape: W5.10 m x L4.55 m x H4.00
m(under the beam) (inner dimension)
Equipment: Power Receiving Panel, Operating Panel,
Switchboard, Secondary Equipment Panel,
Generator, Circumference Plumbing of Pump,
Overhead Crane (3t)
Intake Pump Intake Pump Single Suction Volute Pump 4 sets (Duty 3 sets,
Facility Sparel set)
Temporary Earth-retaining wall | Soldier pile with lateral lagging L=14.5m,
Works Installation Length L=21.0m
Soldier pile with lateral lagging L=13.0m,
Installation Length L=13.5m
Sandbag 3 steps stacking, Length: Foot of Slope L=30m
Raw Water Raw Water Pipe DIP®400, L=5400m
Transmission Transmission
Main
anfwusjgén
o : P
Facility/Equipment Dimensions and specifications
Function Component Item
Water Receiving Reinforced Concrete Structure
Treatment | Well . . .
F;((e:?"r:;en € Internal Dimension: 1.60 m width x 2.30 m length x 4.50 m depth
Volume and Detention Time: V=16.56m®, T=2.89min in dry season
(T=1.5 min)
Cascade Aerator; 5steps, Height of a step 30cm
Rapid Mixing Reinforced Concrete Structure
Tank I . . .
Gravitational force mixing using a weir
Internal Dimension: 1.60 m width x 1.50m length x 3.89 m depth
Volume and Detention Time: V=9.3 m. T=1.63 min (1<T< 5 min)
Flocculation Reinforced Concrete Structure
Basin

Quantity:

Internal Dimension:
height + 3.48 m average effective depth

Slow Mixing Method: Vertical channel bands flocculator

7.05 m width x 2.80 m length x 450 m

3

Sedimentation
Basin

Reinforced Concrete Structure
Horizontal-Flow Sedimentation Basin

Supernatant Collecting System: Collecting Trough + Submerged Orifice
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Facility/Equipment

Dimensions and specifications

Function Component Item
Quantity: 2
Internal Dimension: 7.05 m width x 21.50 m length x 3.78 m
average depth
Surface Loading:  Q/A=19.0 mm/min (15-30 mm/min)
Mean Velocity: ~ V=0.20 m/min (below 0.40 m/min)
Rapid Sand Reinforced Concrete Structure
Filter Internal Dimension: 2.50 m width x 7.00 m length
Quantity: 4
Filter Sand Thickness: 100 cm
Underdrain System: Porous Filter Bed Method
Filtration Rate: V=117.86 m/day (120-150 m/day)
Flow Control: Lower Part Control Method
Backwash Method: Simultaneous Backwash Method by Air and Water
Service Reinforced Concrete Structure using Flat Slab Structure
Reservoir Quantity: 9
Effective Volume: V=1,100 m? (550m® x 2)
Effective Water Depth: H=3.80 m (3-6 m)

Detention Time:  T=3.5 hours
(designed by daily demand fluctuation)

Internal Dimension: 10.40 m width x 14.00 m length x 3.80m
height

Elevated Tank

Reinforced Concrete Structure
Quantity: 1
Effective Volume: V=300m®

Internal Dimension: 9.60 m dia x4.00m depth
Drainage Reinforced Concrete Structure
Basin Quantity: 2

Effective Volume: V=211 m® (105.5 m® x 2)

Internal Dimension: 4.00 m width x 11.00 m length x

5.60m height + 2.40m depth

Lagoon Reinforced Concrete Structure

Quantity: 4

Effective Area:  A=560 m’
Chemical Alum, Lime: at Administration Building
Ezgﬂ:g? Chlorine: Chlorine Feeding House (Floor Area 82.6m?)
Emergency Generator, Equipped with Fuel Tank
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Facility/Equipment

Dimensions and specifications

Function Component Item
Generator At Administration Building
Administration Reinforced Concrete Structure, Three Stories Building,
Building Total Floor Area: 588 m?
Usage:
1st Floor: Staff Room, Workshop, Storage, Emergency
Generator Room, Toilet, Chemical Carry-in Room (1-
3 FI. Open Ceiling), laboratory
2nd Floor: Manager Room , Meeting Room, Monitoring Room,
Toilet, Chemical Dissolving Tank Room (2-3 FI.
Open Ceiling), Chemical Feeding Pump Room
3rd Floor: Chemical Dissolving Tank Room (2-3 FI. Open Ceiling)
Common: Staircase
anfwumsfhisanwéa
Facility ) ) -
) Dimensions and specifications
Function Component Item
Transmission Transmission ;’Lrjz;r]lrs)mlssmn Single Volute Pump 2 (1 pump: standby)
iliti Pump
Facilities Pump Well Doubles as Service Reservoir
RC Structure, Rectangle, 2 Ground Reservoirs
Effective Capacity: V=550 m®x2
Service Reservoir . o
(at the Treatment | seructure Effective depth: H=3.80 m
Water Level: HWL+6.50 m, LWL+2.70 m
Plant)
Foundation: Direct Foundation
Doubles as Treated Water Reservoir
RC Structure
H S\ J— 3
Elevated Tank (at Effective Capacity: V=300 m
the Treatment Structure Effective depth: H=4.00 m
Distribution Plant) Water Level: HWL+29.00 m, LWL+25.00 m
Facilities Foundation: Direct Foundation
Single Volute Pump (Large) 3units (1 pump: standby)
Distribution Low-voltage Inverter Equipment
Distribution ] .
o Pump Single Volute Pump (Small) 3units (1 pump: standby)
Pump Facilities )
Low-voltage Inverter Equipment
Pump Well Doubles as Service Reservoir
Straight Pipe: T type fittings, Thrust Blocking: Restrained
Distribution joint retainer gland
Pipeline DIP Diameter:
@400A L= 1.7km

S-7




¢350A L= 6.0km

©300A L= 5.3km

0250A L= 4.6km

Total L= 17.6km
Bridge-attached Pipe: 4 places

Railway Crossings: 1 place

River Crossings: 1 place

PE100
Diameter:
@200A L= 7.7km
¢150A L= 18.2km
HDPE ¢100A L= 27.9km
950A L= 17.3km
Total L= 71.1km

Pipe attached to Bridge:20 places

Railway Crossings: 6 places
Master
Distribution Flow . Monitoring PC, Printer, Receiver, UPS
o Station
Monitoring
Local Electromagnetic Flow Meter
System . .
Station GSM Logger+GSM Transmitter
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Category Name of Equipment/Material Specifications Quantity

Equipment | Jar Tester Jar tester for six samples having adjust function of 1set

for Water mixing intensity (20 - 200min™ digital display)

uali
A(\gnal ?i/s Distillation Apparatus Water purification system (Distillation type) 1set
4 Product capacity: approx. 1.8L/h
Turbidity Meter Turbidity meter (digital display direct reading) lset
(0 - 4,000NTU)

Turbidity Meter Continuous monitoring meter for treated water 1set
Laboratory Table Steel frame laboratory table (3-way tap stainless lset

steel sink / AC220V outlet)

Residual Chlorine Analyzer Potable residual chlorine meter (absorption 1set
spectrophotometer) (0.00 - 5.00 mg/l)

Spectrophotometer for iron and manganese values 1set
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Uninterruptible Power System | Output power capacity : 3 kVA 1set
(UPS)
pH Meter (glass electrode) Desktop pH meter with electrode (pH 0 - 14) 1set
pH Meter (BTB) BTB type simple pH meter 1set
(pH 6.0/6.2/6.4/6.6/6.8/7.0/7.2/7.4)
Portable Conductivity Meter Portable Conductivity Meter ( for Intake Facilities) 1set
Conductivity Meter Conductivity Meter (for Water Treatment Plant) 1set
Reagents pH4 standard solution, pH7 standard solution, lset
Potassium chloride solution, BTB solution, DPD
solution
Glassware Beaker, measuring flask, pipette, wash bottle 1set
Tools for Vibration Checker Acceleration: 0.02-200 m/s?, Velocity: 0.3-1,000 1set
Mechanical mm/s, Displacement: 0.02-100 mm
Equipment
. Socket Fusion Equipment Diameter 15mm - 63mm for HDPE pipes 1set
Equipment
and with a power generator
Materials . . . . . .
for Service Materials and Equipment for Required pipe materials and equipment from the 900 set
. Service Connections ferrules with saddles on distribution mains (63mm
Connection L
s and 110mm in diameter) to water meters (15mm or
20mm in diameter)
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No. Parameter Unit June 14, 2014 July 24, 2014 CNDWQS JNDWQS
1 | pH - 7.21 7.14 6.5-85 5.8-8.6
2 | Temperature °C 27.30 25.80 NV NV
3 Electrical Conductivity (EC) pS/cm 9.00 10.18 NV NV
4 Turbidity NTU 0.00 3.00 <5.0 <2.0
5 | Total Dissolved Solid (TDS) mg/I 5.00 9.10 <800 <500
6 Dissolved Oxygen (DO) mg/l 6.20 6.30 NV NV
7 | Salinity %o 0.06 0.00 NV NV
8 | Total Suspended Solid(TSS) mg/I 59.00 44.00 NV NV
9 | Total Alkalinity(as CaCO3) mg/I 294.00 99.20 NV NV
10 | Total Hardness mg/I 24.50 58.80 <300 <300
11 | Chloride (CI) mg/I 2.03 1.40 <250 <200
12 | Fluoride (F) mg/I 0.12 0.12 <15 <0.8
13 | Sulphate (SO,%) mg/l 0.84 0.46 <250 NV
14 | Nitrite (NO2) mg/l ND ND <3.0 <0.04
15 | Nitrate (NO3) mg/I 2.15 0.11 <50 <10*
16 | Ammonium (NH,) mg/l 0.10 ND <15 NV
17 | Color mg/l Pt 40.00 60.00 <5.0 <5.0
18 Eéoocgig"ca' Oxygen demand mg/l 0.57 0.60 NV NV
19 E:Chgg')‘;&'noxyge” demand mg/l 1.98 1.86 NV NV
20 | Total Phosphorus(TP) mg/I 0.01 0.01 NV NV
21 | Aluminum (Al) mg/I 0.07 ND <0.2 <0.2
22 | Arsenic (As) mg/l ND ND <0.05 <0.01
23 | Cadmium (Cd) mg/I ND ND <0.003 <0.003
24 | Copper (Cu) mg/l ND ND <1.0 <1.0
25 | Chromium (Cr total) mg/I 0.04 ND <0.05 <0.05
26 | Iron (Fe) mg/| 0.22 0.09 <0.3 <0.3
27 | Lead (Ph) mg/| ND 0.002 <0.01 <0.01
28 | Manganese (Mn) mg/I 0.01 0.009 <0.1 <0.05
29 | Mercury (Hg) mg/I 0.0003 ND <0.001 <0.0005
30 | Zinc (Zn) mg/I ND 0.003 <3.0 <1.0
31 | Total Coliform MPN/100ml 1.1x10° 1.1x10" 0 NV
32 | Escherichia coli (E-Coli) MPN/100ml| 1.1x10° 2.4x10° 0 0

(Conducted by JICA Survey Team, Sampling date; June 14, 2014 and July 24, 2014)
(CNDWQS; Cambodian National Drinking Water Quality Standard (2004), issued by MIME)
(JNDWQS; Japanese National Drinking Water Quality Standard)
(ND; Not detected (lower than detection limit), NV; No value)
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Discharge

Tide ; Water Depth | Chloride lon Remark
rom Dam
14 June, 2014 | Spring Tide | Low Tide Overflow Surface 0 mg/L Estimated from EC
25 June, 2014 | Spring Tide | High Tide Overflow Surface 0 mg/L Estimated from Pack Test
11 July, 2014 | Spring Tide | High Tide Overflow Surface 0 mg/L Estimated from Pack Test
24 July, 2014 | Spring Tide | High Tide Overflow Surface 0 mg/L Estimated from EC

(The value of Chloride lon in Cambodian National Drinking Water Quality Standard is 250mg/L.)

(Source: JICA Survey Team)
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Tide

Discharge
from Dam

Water Depth

Chloride lon

Remark

14 June, 2014

Spring Tide

Low Tide

Overflow

Bottom

9,700 mg/L

Estimated from EC

11 July, 2014

Spring Tide

High Tide

Overflow

Bottom

0 mg/L

Estimated from EC

24 July, 2014

Spring Tide

High Tide

Overflow

Bottom

0 mg/L

Estimated from EC

(Source: JICA Survey Team)
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IR TN 21U 0,1
fiU 119,3

Y GHS, R, BRj6, HBG 1AL
=) ‘qatanfigli, (PeoAiegl, 39jA T
) BN UB ST SIGI, yag), i, igndipn, ind 9

{uans Commune database online 2009
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MmN 1.3(3)-4 {fsansHtT (Woam)

# | iunzeuinARn{ARANG ___UUHAIAD ___nefenmiw. L
- nog ! G S8 AN 28138} GS SN 25128 GS 8 AN 28120}
1 [AndAnmu 4 235 1 1190 No No
2 [fndmt 1 410 1 250 No No
3 [fwm: 2 731 1 204 No No
4 [{maanmn 2 309 1 164 No No
5 [ innnigi 3 3860 1 No Data 1 1132
# | ipaAnpuR§ Ay  UUBRGAN —nelenaiu _Tenaiy
- ' ! < G S8 AN 28138} GSSANN | GS SR 35138 GSS
1 [ SHplu 1 664 1 189 No No
2 | asndipn 4 914 1 277 No No
3 | {fifMar No No No No No No
4 | AmHN 2 No Data 1 No Data No No
5 [ Il 4 1112 1 113 No No
- [t 23 8235 9 2387 1 1132
Wwans wgnEERNu, fen g1 2014

mnn13@}56§39qpnnqzﬁm(mosm)

# | iunzaipaguiAnAaa BESEAn

1 [ AnAAnM 1

2 [ Andmty 0

3 [ Ifwme: 1

4 [ {pasnm 1

5 | #nnnigs 0

# | iapeuigiiuniang BESEAn

1| SHplu 2

2 [ agnaipn 1

3 (amas 0

4 [®A[mn 0

5 | f{nug 0

wans yruinsfgSwud Is{psghinsmi gi2012
2. MEoAY
p= g

ARG [SUAgMN M PIAEARHAISIARIBHANE T mnn

5 ™ Ui thidnmuhnain sisigieaing :t“jtmjﬁmjijmgwmm
9.m()-n UM MARGAM NS sigiieafing
mni 1.3(3)-6 SyymiGgnrupuitsigiieging
NIYe | 1iNeg 2009 2010 2011 I 2012 2013
1fui ImS 398.389 401.453 424.352 437.553 454.245

UanNs IWRMNSAAY
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MmN 1.3(3)-7 SnmMasn 8 IgRIeging
BGARI 555 (A1) :
13118 Durian 12.902.800 Production Amount (kg)
fy1tly Mango 7.705.552
= M Durian
[G 1 Banana 6.430.901 = Mango
ﬁaﬂ UJGE:Cashew 2.631.001 m Banana
g1 Jack fruit 2.572.804 = Cashew
M Jack fruit
Custard Apple 396.852 _Cauzta’r:'Apple
Gatmstm 251.430 Milk fruit
(AGIMEEUTR 157.600 Orang
Sapodilla fruit 73.603 §3p°d‘“a fruit
I{B G Pepper 44.444 L:ﬁ;:,:
Longan 23.294
Wwans SIWANSAAY
. MIStN g

al o

IegRNaAMISHY ghé;ma;zﬁﬁtﬁ mﬁj\mmmmg:m&gmsﬁqnmmm
Ay I‘jnjtSﬁj‘lth;fmeUﬁmw[ﬂgﬁﬁLﬁtgmﬂ HUISAN AT NS JINamy
MU ASWE TUE N §1SUM M MY ]

MmN 1.3(3)-8 inuIsanNgrinSisigiieafing (woam)

1

U | TN ATHN IR 8 N UIGATE A G/NrY
(ms)

1 Group of small Fish - 4.812
2 Group of large Shrimp - 3.987
3 Group of small Shrimp - 1.509
4 Group of other Crab - 986
5 Soft Crab - 635
6 Group of Snail - 4542
7 Group of Seaweed - 446,4
8 Asian tiger shrimp Penaeus monodon 392,3
9 Group of Squid - 384,5
10 Group of Fish - 446,4
11 Oyster/mollusk and shell - 341,3
12 Short Mackerel Rastrelliger brachysoma 112
13 Kelee shad Hisa Kelee 110
14 Indian halibut Psettodes erumei 106
15 Bigeye scap Selar crumenophthalmus | 102
16 Russell snapper Lutjanus russelli 91
17 Malabar blood snapper Lutianus malabaricus 81
18 Aguion needlefish Tylosurus acus melanotus | 72
19 Squaretail mullet Ellochelon vaigiensis 71
20 Greater lizardfish Saurida tumbil 70
21 Other - 7.989,9
- Total - 23.199

{wAns ML GW{AT{AENE UGN IBHANG 2013
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. IgRSGInN

legANAMSI]its ausisAtuRMSIAIBSIgN g MIJhnugl Inwiggis:mns

GSMEIGAUGINNGGMIHE ¢18 thilteusn Silpufitu §haensmd mshnues

1251859 u§ig usinniegm st S ang gt wigusinnmsiaiurading]i 8

UG sinsmMisAIgjSUAUINWES:

mni 1.3(3)-9 Sqmagjireusigliuniegfing

ie 2009 2010 2011 2012 2013

adfpun | virgey [anpun | vitges [anpun | vitgey [anpiun | vilsed [Ad{pun | UIISRY
yAn [ 10214 | 1526 | 11.228 | 1469 | 13230 | 1.631 | 49.995| 2300 | 91.280 | 9.320
fig: [ 33534 | 1.407 | 24838 | 1.322| 39.089 | 1.692 | 105.396 | 2226 | 143.349 | 9.436
58 9596 | 1.216| 11.038 | 1.397 | 12.986 | 1.703 | 18.266 | 1.907 | 121.886 | 112.645
a0 | 55586 | 1771 | 62617 | 1972 | 85526 | 2038 | 165.296 | 2.472 | 124.482 | 14.512
geum | 12.383 974 | 11228 | 1.236 | 16.845| 1.568 | 92.860 | 2.139 | 149.009 | 15.626
558 | 11.838 929 | 10.132 | 1.125| 14.986 | 1.234| 85163 | 1917 | 139.838 | 12.049
nfnin | 8.796 636 | 10.645| 1.251 | 14.436 | 1.334 | 72566 | 1.796 | 44.119 | 13.034
fUUM | 8.686 616 | 10212 | 1.266 | 11.416| 1.125| 52336 | 1.627 | 47.334| 2.181
Agm 9.266 515 | 10.436 | 1.295 | 10.453 966 | 41796 | 1568 | 34.671 | 7.266
Gl 8.383 484 | 48.823 | 1.705 | 43.294 948 | 99541 | 2165 | 63.196 | 5.237
iGm | 10.338 656 | 13110 | 1.371 | 39553 | 1.261| 76636 | 1.866 | 65595 | 6.588
0 11.226 836 | 13.840 | 1.531 | 54.115| 2.859 | 93.796 | 2.989 | 89.848 | 9.386
P | 20.947 | 1.976 | 75773 | 4.607 | 136.962 | 5.068 | 269.973 | 7.020 | 218.639 | 21.211

wans s§nseusinnigging

Yearly Numbers of Tourists to Kampot (2009-2013)
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o
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Survey Period Noise Level dB(A)

LAeq Standard(Leq) Lmax Lmin Remarks
6:00 - 7:00 47.5 66.1 33.0
7:00 - 8:00 46.3 68.3 30.2
10:00 - 11:00 523 70.5 427
Day 11:00 - 12:00 48.3 70 67.5 39.0
14:00 - 15:00 4.7 55.7 36.9
15:00 - 16:00 433 58.7 32.2
18:00 - 19:00 521 60.3 471
Evening 19:00 - 20:00 52.8 65 55.4 48.9
22:00 - 23:00 S11 65.4 48.5 | Hard rain
23:00 - 00:00 49.1 59.6 46.8 | Hard rain
Night 2:00 - 3:00 47.9 50 58.9 42.4 | Hard rain
3:00 - 4:00 44.7 58.3 39.7 | Hard rain
12 hours Average 48.09 62.06 40.62

Survey Point: Proposed New Intake (Pumping Station) / Sampling date: August 28, 2014
Noise Level dB(A)

Survey Period

LAeq Standard(Leq) Lmax Lmin Remarks
8:00 - 9:00 60.1 76.2 55.3
9:00 - 10:00 60.6 77.2 55.8
12:00 - 13:00 63.2 78.6 57.1
Day 13:00 - 14:00 61.8 70 80 54.8
16:00 - 17:00 61.2 74.9 57.8
17:00 - 18:00 61.1 74.6 56.8
20:00 - 21:00 62.9 79.6 57.6
Evening 21:00 - 22:00 60.1 65 77.4 57.1
24:00 - 01:00 57.7 76.4 53.5 | Hardrain
01:00 - 02:00 54.6 72.9 53.1 | Hard rain
Night 04:00 - 05:00 60.2 50 734 54.3 | Hard rain
05:00 - 06:00 58.2 715 54.5 | Hardrain
12 hours Average 60.14 76.06 55.64

Survey Point: In front of Samaki Market / Sampling date: August 29, 2014
Noise Level dB(A)

Survey Period

LAeq Standard(Leq) Lmax Lmin Remarks
8:00 - 9:00 71.3 88.7 59.2 | Exceeded
Day 11:00 - 12:00 67.5 70 85.3 54.2
15:00 - 16:00 69.7 85.2 56.6
Average 69.50 86.40 56.67
|

Survey Point; In front of Andoung Khmer Highschool / Sampling date: August 29, 2014

Survey Period Noise Level dB(A)

LAeq Standard(Leq) Lmax Lmin Remarks
9:00 - 10:00 62.7 80.6 36.5
Day 13:00 - 14:00 62.4 70 81.3 33.1
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{UIag

[ 16:00-17:00

Average

@ imi
Survey Point; New Treatment Plant / Sampling date: August 28, 2014
Vibration Level dB(A)

Survey Period

LAeq Standard(Leq Lmax Lmin Remarks
6:00 - 7:00 335 56.8 13.9
7:00 - 8:00 35.1 60.5 13.9
Day 10:00 - 11:00 35.1 60.6 14.8
11:00 - 12:00 26.8 65 55.9 14.5
14:00 - 15:00 33.1 60.4 14.2
15:00 - 16:00 26.4 52.1 14.3
18:00 - 19:00 26.6 54.8 14.2
19:00 - 20:00 21.2 45.4 13.7
Night 22:00 - 23:00 224 60 48.6 14.1
23:00 - 00:00 20.8 484 14.3
2:00 - 3:00 30.1 48.9 13.5
3:00 - 4:00 24.4 49.3 14.2
Average 27.96 5348 14.13
e
Survez Point: Proeosed New Intake SPumEing Stationz /Sameling date: August 28, 2014
Survey Period Vibration Level dB(A) Remarks
LAe Standard(Le Lmax Lmin
6:00 - 7:00 46.8 57.9 42,5
7:00 - 8:00 48.2 60.8 44.8
Day 10:00 - 11:00 49.1 58.4 45.9
11:00 - 12:00 49.7 65 63.2 40.7
14:00 - 15:00 49.2 60.2 46.7
15:00 - 16:00 48.5 54.7 45.6
18:00 - 19:00 48.5 55.1 46.1
19:00 - 20:00 48.2 55.4 45.9
Night 22:00 - 23:00 26.4 60 455 22.8
23:00 - 00:00 29.7 534 22.3
2:00 - 3:00 49.3 55.7 44.6
3:00 - 4:00 49.6 58.0 46.9
Average 45.27 56.53 4123
I

Survez Point: In front of Samaki Market/Sameling date: August 29, 2014

Survey Period Vibration Level dB(A) : Remarks
LAeq Standard(Leg L max Lmin
8:00 - 9:00 44.5 60.1 34.8
Day 11:00 - 12:00 45.3 65 68.5 30.5
15:00 - 16:00 44.7 61.4 30.4
Average 44.83 63.33 31.90

Survez Point: In front ofAndoung Khmer Highschool /Sameling date: August 29, 2014

Survey Period Vibration Level dB(A) Remarks
LAe Standard(Le Lmax Lmin
8:00 - 9:00 43.6 67.1 139
Day 11:00 - 12:00 40.9 65 67.8 14.1
15:00 - 16:00 425 729 14.1
Average 42.33 69.27 14.03

Measured by WE (Water & Energy) Group Co.,Ltd.
ugnuismisdapansinnimitnsdnnd Shaigadimmsummamy
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Item Station | Time Unit price Cost (USD)
(USD/Station/Time)
Pre-Construction / Construction Phase :
M-1-1: Noise (baseline) 7 2 (for averaging)
M-1-2: Vibration (baseline) 7) 2 (for averaging) 1000 2000
M-2-1: Noise (construction phase) 7) 5 (2/year x 2.5year) 1000 5000
M-2-2: Vibration (construction phase) 7 5 (2/year x 2.5year)
M-3: Dust 7 10 (4 /year x 2.5year) | 300 3000
M-4: Monitoring collection and disposal (excavated solid / construction 127 5 (2/year x 2.5year) 300 1500
waste / general waste) and placement of dust bins
M-5: Monitoring labor safety management and signing / fencing 7 5 (2/year x 2.5year) 300 1500
M-6: Monitoring health and sanitation for labor workers and the public 36 ) 5 (2/year x 2.5year) 400 2000
Overhead cost 4200
Tax 1920
Total 21120
Operation Phase
M-7: Noise / Vibration (2&“\7\;?;? 5 (2/year x 2.5year) 1500 7500
M-8: Solid waste pollution 1(Lagoon) | 15 (6 /year x 2.5year) | 0 (by personnel) 0
M-9: Labor safety management - 5 (2 /year x 2.5vyear) 0 (by personnel) 0
Tax 750
Total 8250

*) 1 station near Intake site + 1 station near WTP site + 5 stations along pipelines=7 stations

**)  Tstations of *)+-5 stations from worker camps = 12stations

***) 3 habitants for each 7 stations (21 people) + 15 workers as camp residents=236 people
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Measured Value

No. Date Pipeline site

Intake site WTP site

St.1 St.2 St.3 St.4 | St.5

Pre-Construction Phase (Baseline)

1

2

Construction Phase

1

2
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mni M-1-2 wgnas () mini{ps AR 16 dB(A)

Pre-Construction Phase (Baseline)
1
2
Construction Phase

AW IN|F

mni M-1-3 andu

St.l
St.2
St.3
St.4

St.5
*) Refer to Table M-1-3

mni M-1-4 aiga it iasgoading (fgm)

(29

Quiet Areas (Hospital, Library, School, Kindergarten) 45 40 35
Residential Areas (Hotel, Administrative Office, Villa, Flat) 60 50 45
Commercial and Service Areas and Area of multiple businesses 70 65 50
Small industrial factories mingling in residential area 75 70 50

mna M-1-5 aigag it Brgnois (agm)
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Construction Phase -2" Year
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Construction Phase -3" Year
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mni M-2-2 anftw
[Observed Sttion [ Detsledlocation  JRemwk ]
st.1
st.2
st3
St.4
St5
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Construction Phase - o 1% Year / o 2™ Year / o 3™ Year
No. (1/2)

Intake
WTP

St. 01
St. 02
St. 03
St. 04
St. 05
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Construction Phase - o 1% Year / o 2™ Year / o3 Year ; No.(1/2)

In and around the Worker Camps

Camp-01

Camp-02

Camp-03

Camp-04

Camp-05
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Construction Phase - o 1% Year / o 2" Year / o 3™ Year ; No. (1/2)

Intake

WTP

St. 01

St. 02

St. 03

St. 04

St. 05
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Construction Phase - o 1% Year / o 2" Year / o 3" Year
No. (1/2)

In and around the Worker Camps

Camp-01

Camp-02

Camp-03

Camp-04

Camp-05

In and around the Construction Sites

Intake-1 ‘ ‘ ‘
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Name of Section Work Allocation Number of Staff
Director Director 1
Deputy Director Assistant to Director 3
Accounting-Finance tariff collection, accounting, inventory control 4
Business meter reading, billing, customer management 7
Administration & Planning | general affairs 3
Networks service connections, distribution pipelines 9
Technical O&M of treatment plant and intake, water 8

quality control
Total 35

Note: including one chief for each section
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2011 2012 2013
Operating Income 1,577 1,665 1,980
Water Tariff 1,560 1,650 1,883
Trust Construction 17 15 97
Revenue Others 0 0 0
Non-operating Income 69 3 139
Total 1,647 1,668 2,119
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2011 2012 2013
Operating Expenses 1,807 1,743 1,929
Personnel 246 254 207
Power 503 529 593
Fuel 47 54 55
Chemicals 167 178 189
Repairs 134 42 89
Expenses Depreciation 565 576 640
Administrative 72 94 82
Others 73 16 74
Non-operating Expense 21 17 38
Others 5 0 0
Tax 16 17 38
Total 1,829 1,759 1,967
Profit -182 -91 152
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In Minimum In Overfolw In Overfolw Remark
Flow Volume from Dam from Dam
June 4, 2014 | June 26, 2014 | July 24, 2014
Water Depth 0.3m 1.8 m Mesured by JICA Survey Team
Water Level 1.0m 1.2m Mesured by administrator of
(water gauge) intake station
Wate Level 3.38m River coross section surveying
(Elevation) conducted by JICA Survey
Team
Estimated Water 2.08 m 3.58m Estimation result
Level
(Elevation)
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Elevation [m]

Elevation [m]

Existing Intake Station

2.08m (in minimum discharge)

W

20 40 60 80 100 120 140 160
Distance [m]
New Intake Station
I 2.08m (in minimum discharge)
20 40 60 80 100 120 140 160
Distance [m]
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Recorded Largest Recorded Lowest
Water level Water level
Year 2012 4.28 m 2.08 m
Year 2013 4.78 m 2.08 m
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Water Level at Existing Intake Station in Prek Kampot River
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Water Level at Existing Intake Station in Prek Kampot River
50 T T

45

40

35

Water Level [m]

25

i
|
30 -
|
|
T
1

1 L
2012/10/1 2012/10/16 2012/10/31 2012/11/15 2012/11/30 2012/12/15 2012/12/30

20

(Source; Kampot Waterworks)
(The water level in the minimum flow volume is not observed and recorded as 2.38 m, because the minimum level of
water gauge is 2.38 m.)
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Water Level at Existing Intake Station in Prek Kampot River
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(Source; Kampot Waterworks)
(The water level in the minimum flow volume is not observed and recorded as 2.38 m, because the minimum level of
water gauge is 2.38 m.)
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Water Level at Existing Intake Station in Prek Kampot River
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Water Level at Existing Intake Station in Prek Kampot River
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Water Level [m]

2014/5/1 2014/5/16 2014/5/31 2014/6/30

(Source; Kampot Waterworks)
(The water level in the minimum flow volume is not observed and recorded as 2.38 m, because the minimum level of
water gauge is 2.38 m.)
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Average Water Intake Remark

Amount (m°/day)

Year 2012 4,499
Year 2013 4,856
Year 2014 5,746 January to June
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(Source; Kampot Waterworks)
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Source: Provincial Towns Improvement Project
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JU 2.2.2.1-1 fusgnpn§

n

AnuHDARSISHANG

(1)  Ggsquthis Shupmfinns

Ggsipmusisianieginn anuMigSwigspmusgioses oo Sag

6§
G

bosm esuinmisinhmnn 22.21-1 fsMpAN sSwi)s (uan: mifuniGRaus

f
HELLILY Stﬁn[nﬂSLﬁmﬁS MITMANEN CIPS IMWMIANINUSY HINAGIFISNI]S
[UMNES{UIFURYtEBoIm hwignansthiafis{igninsmi wigunyt feg

FMo9m)-
[=1
mni 2.2.2.1-1 rhisisighisaang
Population Annual Growth rate
1998 2008 2013 1998-2008 2008-2013
Kampot Province 528,405 585,850 611,557 1.04% 0.86%

*: National Institute of Statistics, Ministry of Planning, Cambodia
susgagfaunuanaamsaoy] ghbpuat Fgfwii)sdgsumnsg
9886 Sugiboos W UW-uimaSywInsuiNMISAl man 2.221-27 RNy

18:f Amsuisgshs AujAndipn Shuiviaimy SsmsumuadAnasIFandus
NABNGASUNUHDIARIGT man 2221-3 UinMFgSwEgsumusyiosed Sug
bo0G A UWANAS YW ITE UG G Uk UG m AT W aNIRI{ENNIS: ]

mni 2.2.2.1-2 s Shapmainnsis! gauiein 9o

1998 2008 APGR
0707 Tuek Chhou

" 070702 Chum Kriel 5,531 5,834 0.53%
" 070703 Kampong Kraeng* 6,142 6,426 0.45%
" 070704 Kampong Samraong 2,784 2,896 0.40%
" 070709 Makprang* 4910 5,104 0.39%
" 070719 Trapeang Thum 2,436 2,769 1.29%
‘0708 Krong Kampot
" 070801 Kampong Kandal 8,146 8,285 0.17%
" 070802 Krrang Ampil 4,156 4,632 1.09%
: 070803 Kampong Bay 6,613 6,376 -0.36%
070804 Andoung Khmer 9,127 10,923 1.81%
" 070805 Traeuy Kaoh 5,084 6,151 1.92%
Total " 549297 59396 0.78%

source: National Institute of Statistics, Ministry of Planning, Cambodia
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mni 2.2.2.1-3 ihas Shagmiins gofvsgigufnninunnan

1998 2008 APGR
0707 Tuek Chhou

" 070702 Chum Kriel 5,531 5,834 0.53%
" 070703 Kampong Kraeng 4,790 5,011 0.45%
" 070704 Kampong Samraong 2,784 2896°  0.40%
" 070709 Makprang 2,638 2,742 0.39%
" 070719 Trapeang Thum 2,436 2,769 1.29%
‘0708 Krong Kampot
" 070801 Kampong Kandal 8,146 8,285 0.17%
" 070802 Krrang Ampil 4,156 4,632 1.09%
" 070803 Kampong Bay 6,613 6,376 -0.36%
" 070804 Andoung Khmer 9,127 10,923 1.81%
" 070805 Traeuy Kaoh 5,084 6,151 1.92%
Total 51,304" 55619 0.81%

source: National Institute of Statistics, Ministry of Planning, Cambodia
s aiuIsuFingoltaiAIsIanAUSEAgAFARINUHNANNSEES
69.m0OC F19866 SnEE.H968 IS1IGIb00GT H{MAIANSUMNSMYG[B{UGIRIAD,G9I%
futharns Ut AINANAMANUEEY,BE% SHNAISHNEE[H9,06¢%]

(3)  wmnsisiphdvsgigaFaninuEnan

inwanifgSwiptnsmwintgiboam wimtwiswasidsnsismypuis

al o

GjW I GSSUMNSHIMSMSANS FEHNSUNMISIAl man 2221-4 thwigamd

E

yruinsFgSwislpgn man 2.221-1 fimnn 2.2.21-39

mnd 2.2.2.1-4 Ggsurhismsansmuuiisigiboom

Population Annual Growth Rate

District/Commune

1998* | 2008* | 2013** 1998-2008* 2008-2013**
Tuek Chhou
Chum Kriel 5,531 5,834 5,955 0.53% 0.41%
Kampong Kraeng 4,790 5,011 5,098 0.45% 0.34%
Kampong Samraong 2,784 2,896 2,939 0.40% 0.29%
Makprang 2,638 2,742 2,782 0.39% 0.29%
Trapeang Thum 2,436 2,769 2,917 1.29% 1.04%
Krong Kampot
Kampong Kandal 8,146 8,285 8,329 0.17% 0.11%
Krrang Ampil 4,156 4,632 4,839 1.09% 0.88%
Kampong Bay 6,613 6,376 6,268 -0.36% -0.34%
Andoung Khmer 9,127 10,923 11,756 1.81% 1.48%
Traeuy Kaoh 5,084 6,151 6,651 1.92% 1.57%
Total 51,304 55,619 57,533 0.81% 0.68%

*: National Institute of Statistics, Ministry of Planning, Cambodia
**: projected by JPST

ENWiGAOH{M AN S oM SuNM eSS FIG:GSS{UMNS N UHAR

=3

AU U E R0l (RIS SANSHGHISUIN MAN M 2.2.2.1-5°]
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mni 2.2.2.1-5 SgsumEssmuENAG MWW InnAuSEAGH

2013 2014 2015 2016 2017 2018 2019 2020 2021
0707 Tuek Chhou

" 070702 Chum Kriel 5,955 5979 6,003 6,026 6,049 6,072 6,095 6,118 6,141
" 070703 Kampong Kraeng 5,098 5114 5,131 5,148 5,164 5,180 5,196 5212 5,228
" 070704 Kampong Samraong 2,939 2,947 2,955 2,964 2,972 2,979 2,987 2,995 3,002
" 070709 Makprang 2,782 2,790 2,797 2,805 2,812 2,819 2,827 2,834 2,841
" 070719 Trapeang Thum 2,917 2,947 2,977 3,007 3,038 3,069 3,100 3,131 3,162
‘0708 Krong Kampot
" 070801 Kampong Kandal 8,329 8,337 8,344 8,351 8,358 8,364 8,370 8,376 8,381
" 070802 Krrang Ampil 4,839 4,880 4922 4,965 5,007 5,049 5,092 5,135 5177
" 070803 Kampong Bay 6,268 6,246 6,224 6,201 6,178 6,156 6,132 6,109 6,086
" 070804 Andoung Khmer 11,756 11,929 12,104 12,281 12,459 12,640 12,823 13,008 13,195
" 070805 Traeuy Kaoh 6,651 6,755 6,860 6,966 7,074 7,183 7,294 7,406 7,519
Total 57,533 57,924 58,317 58,713 59,112 59,513 59,917 60,324 60,733

APGR 0.68% 0.68% 0.68% 0.68% 0.68% 0.68% 0.68% 0.68% 0.68%
source: JPST
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mni 2.2.2.1-6 Ggsumnsnnivsgagd

2013 2014 2015 2016 2017 2018 2019 2020 2021
‘0707 Tuek Chhou

" 070702 Chum Kriel 5,955 5,979 6,003 6,026 6,049 6,072 6,095 6,118 6,141
" 070703 Kampong Kraeng 879 882 885 888 2,433 32377 51967 5212° 5228
" 070704 Kampong Samraong 0 982 1,970 2,964 2,972 2,979 2,987 2,995 3,002
" 070709 Makprang 2,782 2,790 2,797 2,805 2,812 2,819 2,827 2,834 2,841
" 070719 Trapeang Thum 2,917 2,947 2,977 3,007 3,038 3,069 3,100 3,131 3,162
:0708 Krong Kampot
070801 Kampong Kandal 8,329 8,337 8,344 8,351 8,358 8,364 8,370 8,376 8,381
" 070802 Krrang Ampil 4,839 4,880 4,922 4,965 5,007 5,049 5,092 5,135 5177
" 070803 Kampong Bay 6,268 6,246 6,224 6,201 6,178 6,156 6,132 6,109 6,086
" 070804 Andoung Khmer 11,756 11,929 12,104 12,281 12459 12,640 12,823 13008 13,195
" 070805 Traeuy Kaoh 6,651 6,755 6,860 6,966 7,074 7,183 7,294 7,406 7,519
Total 50,375 51,726 53,085 54453 56,381 57569 59,917 60,324 60,733

source: JPST
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pimsanns SHUMMan man 2.2.21-77

mn 2.2.2.1-7 maimaénuimonaisiienfing

2008 2009 2010 2011 2012 2013
Domestic Consumption | m3/day 1,847 2,050 2,525 2,543 2,791 3,205
Domestic Connections nos. 2,802 3,309 3,700 3,968 4,188 4,834
Unit Population per Household person 4.89 4.89 4.89 4.89 4.89 4.89
Served Population person 13,712 16,194 18,107 19,419 20,495 23,657
Per Capita Water Consumption Ipcd 134.7 126.6 139.5 131.0 136.2 135.5

source: Kampot Waterworks
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mnh 2.2.2.1-8 mamagimadimaofannienfing

Consumption (billed) 2008 2009 2010 2011 2012 2013 Total
Domestic m?/day 1,847 2,050 2,525 2,543 2,791 3,205 | 14,961
Commercial m°3/day 103 170 127 223 98 120 841
Public m?3/day 283 228 247 286 340 359 1,744
Total m°/day 2,233 2,448 2,899 3,052 3,229 3,684 | 17,546
Ratio of Domestic % 82.7% | 837% | 87.1% | 833% | 864% | 87.0% | 85.3%

source: Kampot Waterworks
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mni 2.2.21-9 mifimasFriuang)iersinh Samiaphis]

Consumption | Length of Stay
(Ipcd) (days)
Domestic Tourist 130 2.0
Foreign Tourist 267 25
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mni 2.2.2.1-10 magim e min wig)ig as

2013 2014 2015 2016 2017 2018 2019 2020 2,021

Consumption by m?*/day 794 824 855 887 921 956 992 1,030 | 1,068
Domestic Tourist

Consumption by Foreign | m®/day 214 241 271 305 343 386 434 488 549
Tourist

Total Consumption by m3/day 1,008 1,065 1,126 1,193 1,264 1,342 1,426 1,517 1,617
Tourist

Tourist Consumption m®/day 1,008 1,015 1,022 1,029 1,036 1,043 1,050 1,057 1,064
included in Domestic
Consumption

Additional Consumption m3/day 0 50 105 164 228 299 376 460 553
for Tourist

1,800

M Tourist Consumption Surplus m3/d
1,600

M Tourist Consumption included in Domestic
Consumption (m3/d)
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1,200
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800 -
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JARAN NN NN
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(8)  w{mEFAmw

HIMEAMAUY (NRW ratio) 1ussitnaiGateaans Aulinnuons slgiboam
ﬁLmrs:n”j;Lﬁ]ﬁmjﬁm msnEaau fainhmiapimsiqpgansasiinuEsan
7 hwanmsisSwiiuvinmafsmisvivnandamvomw  mjuiavinanéa
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IS NS S pnansmnliuHM EAMATHHIMSUHUINWHSIRAIAEM A
mavgwéamaud g:f AmimavgwisHmiamaviming  thagmidsthiami
MAUSWMIUGHWT  GANGIS:  uamuugjH{misuivian§amuomw  15)ushn
vimanGamavd M8ABagasT §ig: #ymisvimanéauomw juihuinanda
MaUH “Etim;ﬁ:s*lghmmymm&aﬁm:éﬁmtmﬁtefgﬁmﬁ mm‘gfﬁmﬁgq}gﬁméﬁ
MAvY HISAPARUIN: L‘gimsmgﬁt’ﬂ HISH{ O E% mﬁmsﬁ@mtmqh mng
2221-11 WM HEUGHWwiGutm i Eugibobars: L@fm&ﬁmﬁ%%
inwmsmiggaRmEnmav  SagpiquisiaBadinn HOHMUGY[Y S

HSan 7
mni 2.2.2.1-11 HEniusHwisiing
2013* | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 [ 2021
NRW Ratio (%) 17.8% | 17.0% | 16.0% | 16.0% | 16.0% | 16.0% | 16.0% | 16.0% | 16.0%
Leakage Ratio (%) | 13.4% | 12.8% | 12.0% | 12.0% | 12.0% | 12.0% | 12.0% | 12.0% | 12.0%

*: Kampot Waterworks
(9) ﬁLmﬁglﬁ%smitLﬁLmﬁ'jﬁﬁ (Rate of Loading)

i msFgSwANMIGANWEANINUNFIL00GE TFIHoIMm Mmeejinm
HIMU§AYG]Y (0 Ui uinnHPHAUTOE Y ShH{m [Lﬁmﬁmﬁqhgm‘ig) it
MSANIS M GE% gtmgwmea Mg 2.2.2.1-12°7 tmqhm:dﬁé@s:s: HIMU§A
(rate of loading) it S AnNG N E%9

mnd 2.2.2.1-12 spmugnismiimafnisiing

2008 2009 2010 2011 2012 2013 Average

Day Average Demand m3/day 3,317 3,278 3,712 3,809 3,971 4,482
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amount | m%day 3,903 4,829 4,294 4,830 5,520 5,760

Day Maximum

day - 23-Feb 6-Dec 7-May 13-Mar 13-May 13-May

Rate of Loading - 85.0% 67.9% 86.5% 78.9% 71.9% 77.8% 78.0%

(10) ﬁLEifﬁ‘li‘.’r‘ﬁﬁﬁUimLﬁmig
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IMPAHIM SHusaMNEANAFA MISUMNMAD ju 2.2.21-47 MEMIUVIN M {i jo 2.2.21-

n n —~ Cf
al ' R =3 al 9 U
4 Imo ysamagaghfasnmsiSsmuaipimi slnnuiduamy 1S {Hivmy
v v
o "o al J [
I1gibo9ag Gig fys susamAg AR UmNA{HImMI
%4
-4 ) o o
mni 2.2.21-13 f{pimignin)ninombobg isinng
P4
2013 2014 2015 2016 2017 2018 2019 2020 2021
Population in Service Area person 50,375 51,726 53,085 54,453 56,381 57,569 59,917 60,324 60,733
Service Ratio in Service Area % 47.0% 50.5% 53.8% 56.9% 63.7% 70.8% 76.2% 83.8% 92.0%
Population Served person 23,657 26,104 28,550 30,997 35,891 40,785 45,679 50,572 55,872
Per Capita Consumption |/ day/persq 135 130 130 130 130 130 130 130 130
Domestic Consumption m3/day 3,205 3,393 3,712 4,030 4,666 5,302 5,938 6,574 7,263
Number of Domestic Connection no. 4,834 5,334 5,834 6,334 7,334 8,334 9,334 10,334 11,417
Increase of Domestic Connection no. 646 500 500 500 1,000 1,000 1,000 1,000 1,083
Ratio of Domestic Comsumption % 87.0% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0%
Non-domestic Consumption m3/day 479 599 655 711 823 936 1,048 1,160 1,282
Total Consumption m3/day 3,684 3,992 4,367 4,741 5,489 6,238 6,986 7,735 8,545
Tourist Consumption m3/day 0 50 105 164 228 299 376 460 553
Total Consumption + tourist m3/day 3,684 4,043 4471 4,905 5718 6,537 7,362 8,195 9,098
Leakage Ratio % 13.4% 12.8% 12.0% 12.0% 12.0% 12.0% 12.0% 12.0% 12.0%
Day Average Demand m3/day 4,252 4,633 5,081 5,573 6,497 7,428 8,366 9,313 10,339
Rate of Loading 77.8% 78.0% 78.0% 78.0% 78.0% 78.0% 78.0% 78.0% 78.0%
Day Max. Demand m3/day 5,464 5,941 6,515 7,146 8,331 9,524 10,727 11,941 13,257
Existing Capacity m3/day 5,760 5,760 5,760 5,760 5,760 5,760 5,760 5,760 5,760
|Capacity needed by the Project m3/day —-296 181 755 1,386 2,571 3,764 4967 6,181 7,497

2-17




16,000 ‘ ‘ ‘
= Day Maximum Water Demlnd | _
14,000 | Total WTP Capacity = 13,260 m3/day |
—\Nater Supply Capacity
12,000
B |
o Hr.
% 10,000 _| New WTP Capacity = 7,500 m3/day f —
;é’ //
8,000
£ L~
j<5
a /
& 6,000 72/
@
= | Existing WTP Capacity = 5,760 m3/day |
4,000
2,000
0
2013 2014 2015 2016 2017 2018 2019 2020 2021
Year

n

§U 2.2.2.1-4 §mngshn{pimi Shnuamngagnfnisifing

2.2.2.2 inSMiNUBAn§ng

b3

(1)  miRiuuangn

anfwyyiatiumspntisiiinadnaptithaifareging HIGHIE U
tema rhweans Agsamnau Samiviguiséaty sinuiinuaugwuivnan
Gaunnmissuninfesfisiigrsdina thirsseurs? igigmng 1gsiw igwms
maggnéngstningufimliggéannm  (Gsuniufulfonw  IHuphvfmimw
Lﬁlﬁtﬁsaﬁms 8) Snduuaapgpthiuanéag ﬁLﬁ;fmSﬁfiﬁJ‘I[Edmjfﬁi A NAS NG

Z]
E
5

[2a] )

z;

IS (AN

2-18



Hydroelect
Dam Rsser

Existing .
iter Intake

sting WiP q{
< Tak Krola Lake

ity Thailand Bay

JU 2.2.2.2-1 wan§nuphisiing
1) ¢ suninfufislignsimg

¢sUNTHA IR ﬁmﬁj[unjm89“11‘3ﬁjn[S‘lGH‘lwLﬁlmWSHGJ[HLn[m[ﬁnmﬁ[m
anfwysialiumspnitis: msouivuivimiigibosbt  wisuimanéa

FUms Sawmsiyimnsopandad dighmsmiimanmasgamisimisgma
e Swyuda SheuptmisnnshanSwyséa Nudufnidstninfud §ud
{Aegfl Shthunua oS :Ig)a ﬁﬁis‘fﬁsmnj«tjmmmeﬁhmsﬁmfmmmgém

yudnafisianmndsuningaulinusiig@nanidigiw pn:yginunianswd

=3 al

UB
N2l
Sapignmanusinads Wwanlwysdn Sapidlunismimiwidumsypny

o 1 =Y

U

2) gigipannmsiinanSwysfaiumspnt

al " 1Y al

GG8a (trug 889) A {peynli Suthunms Giigfos i2dgs §i2014

1 J 1 (=1

xglis]

al

e
simnnurnm&a UJUIHWSW[ﬂWUGUJSﬂ@SijmﬁnmS[%‘.—}'nmi‘]mﬂSZ MISUNAH
msuitian 50 w° qt‘lSfmGEummUﬁﬂﬂﬂLnUL’“ISﬁJ‘LH“IiJ"“IigHQn’“IHﬁL’Ejfﬁ"Ii G
0,17%° qh1fm9)gﬁﬁaﬁ?mnﬂéﬁgﬁﬁ@mfﬁmmSLﬁﬂﬁﬁm iGrufissiglig)a dus
ﬁmt‘ﬁmﬁnmmaJmSUmmLmﬁﬁnnmmémmtmﬁaéﬁﬁﬁﬁmmfﬁmmsmﬂmsztg
7 1@ suhns:d Am snmséniwmuip]agrumsis mimgrisligigma grgemi

egapafimiphugruéatipisisigiinadnapinsiH§RIN W BAN I UTU RS

2-19



HYIMI JICA (JPST)

3) T PAfHEN

italjitalaliy m DU SGRIWwiTm Anth14dgjissimainfiai

al

A LM AU

Ana eIsHdgAG gwmmﬁwﬁgmnmtﬁgfﬁmmﬁmmmmmmhmsmséﬁéh
gafwu mingusmaipyiunsmsinfngnSwurdyjusinfmiegnbnrs: 1s18s
GRasIS  Igneeimb i L‘"tii’[@“l’“l’ti”‘liILULUﬂSmﬂﬁﬂLﬁj[ummSL G18:1 g
inwaninmeiamsiangatiuuiguimimm Puntugsip Shanimaas
JUBH 2.2.2.2-1 [panFatdupinqpisiing
musgadaninfuiigifacnis | Shjpengep
mivpméanyjuinnuugulg | ipafng
Né¢suninfru§igfaenmm (e EwyuFAm spn )
inafnatiuastigianiwyséaldumspntin:  Eimsiuiuwn
U TUANF A BUU I WigAIGUgEuisMINWHIEHGNIME T

2-20



mnd 2.2.2.2-1 minwnigpannviphisiing

wangn
H‘Ihﬁﬁi ¢aninfeulig) | fipadna siinanSw - ,
L . . . SRuNAED
ltems §nommes yunin I;‘U’H“ISLhﬂU
gHpimeasen x e co | o Ao
. | STmGmiEdmiES AN | SsSRSENIS (iagms
HEMINMAFIMIN MOETAmINE A NEUES e
s egnsms§n 8i HSIMAN g S M S
minganwivia v LE
e s R Gnfhanfwy
¢sUNTHAE ' '
uinngn x R ° L A
. st AnuInmEn I BRI SMieaH
msmisimagam | T
ca to o HUjUINAGSUNTHANE | wgn Ainsmsalan
mMiHS AN Uy ﬁﬁ . K =
e s IS: (AU{MSTMI | 9189
¢suntHEu8 B
YYGAUMU
Annmngn ) L A O A
Awsngpiduam | smoigidus §aly | simspimsmivgna
GjHISUM A G mugasignanfwys | gpassidangann
aanmnénisie Sannwigamtmisapn e iU g ga 8i
AfimuE)agu PN HAS
Gntjprsz
Beopntan S x 3} . o° . x
o Beotan Swyséna e o .
yuFnml HIEMIN M ﬁga i < simGpins gt
P UM STt U S Uy 5 0 o a
minganwiviar | | 2, ST | an8wyuéng
< Fafdnumsppnus:
¢sUNTHAEY A
HISIAMEMUIGIUTWw
minwaiy x o x
(0 = {AU{MSE, x = GS{AU{MSE, A= FsMGIRGWH (FU{MSUSS{FVIME)
(2)  viwman§nislibuEime
L4
TN §aysumuuidrupimiunsuasgaradasan i Aagainasng
4 dyt P a R n -+
pimsannsdm 0,17 v ghainé gouinmisini mnn 2.2.22-21
J 1 1
MmNl 2.2.2.2-2 vinan§RfEiyEwatipating
No. Item Amount Unit Remark
A | Existing WTP Capacity 5,760 m°*/day
B | New WTP Capacity 7,500 m°*/day
C | Total Water Supply 13,260 m°/day
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No. Item Amount Unit Remark
Total Intake Amount 14,590 m°/day | C*1.1
E Required Minimum Discharge VVolume for 017 m¥s
Water Supply
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Number of Unit Discharge Volume
0 5m?/s
1 60 m%/s
2 120 m%s
3 180 m%/s

(Source; Letter (No. 889) from MME dated June 03, 2014)
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mni 2.2.2.2-6 wgnnismimaAganmn§niel

No. Parameter Unit June 14, 2014 | July 24,2014 | CNDWQS | JNDWQS
1 | pH - 7.21 7.14 6.5-85 58-8.6
2 Temperature °C 27.30 25.80 NV NV
3 Electrical Conductivity (EC) pS/cm 9.00 10.18 NV NV
4 | Turbidity NTU 0.00 3.00 <5.0 <2.0
5 | Total Dissolved Solid (TDS) mg/I 5.00 9.10 <800 <500
6 Dissolved Oxygen (DO) mg/l 6.20 6.30 NV NV
7 | Salinity %o 0.06 0.00 NV NV
8 | Total Suspended Solid(TSS) mg/I 59.00 44.00 NV NV
9 | Total Alkalinity(as CaCO3) mg/I 294.00 99.20 NV NV
10 | Total Hardness mg/I 24.50 58.80 <300 <300
11 | Chloride (CI") mg/I 2.03 1.40 <250 <200
12 | Fluoride (F) mg/I 0.12 0.12 <15 <0.8
13 | Sulphate (S0,%) mg/l 0.84 0.46 <250 NV
14 | Nitrite (NO2) mg/I ND ND <3.0 <0.04
15 | Nitrate (NO3) mg/I 2.15 0.11 <50 <10*
16 | Ammonium (NH,) mg/I 0.10 ND <15 NV
17 | Color mg/l Pt 40.00 60.00 <5.0 <5.0
18 | Biochemical Oxygen demand mg/I 0.57 0.60 NV NV
19 | Chemical Oxygen demand mg/I 1.98 1.86 NV NV
20 | Total Phosphorus(TP) mg/I 0.01 0.01 NV NV
21 | Aluminum (Al) mg/I 0.07 ND <0.2 <0.2
22 | Arsenic (As) mg/l ND ND <0.05 <0.01
23 | Cadmium (Cd) mg/I ND ND <0.003 <0.003
24 | Copper (Cu) mg/l ND ND <1.0 <1.0
25 | Chromium (Cr total) mg/I 0.04 ND <0.05 <0.05
26 | lron (Fe) mg/I 0.22 0.09 <0.3 <0.3
27 | Lead (Pb) mg/I ND 0.002 <0.01 <0.01
28 | Manganese (Mn) mg/I 0.01 0.009 <0.1 <0.05
29 | Mercury (Hg) mg/I 0.0003 ND <0.001 <0.0005
30 | Zinc (Zn) mg/I ND 0.003 <3.0 <1.0
31 | Total Coliform MPN/100ml 1.1x10° 1.1x10* 0 NV
32 | Escherichia coli (E-Coli) MPN/100ml| 1.1x10° 2.4x10° 0 0

(Conducted by JICA Survey Team, Sampling date; June 14, 2014 and July 24, 2014)
(CNDWQS; Cambodian National Drinking Water Quality Standard (2004), issued by MIME)
(JNDWQS; Japanese National Drinking Water Quality Standard)

(ND; Not detected (lower than detection limit), NV; No value)
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Start of dam operation
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(Source; Kampot Waterworks)
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Start of dam operation
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Tide fD ST Water Depth | Chloride lon Remark
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14 June, 2014 | Spring Tide | Low Tide Overflow Surface 0 mg/L Estimated from EC
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11 July, 2014 | Spring Tide | High Tide Overflow Surface 0 mg/L Estimated from Pack Test
24 July, 2014 | Spring Tide | High Tide Overflow Surface 0 mg/L Estimated from EC

(The value of Chloride lon in Cambodian National Drinking Water Quality Standard is 250mg/L.)
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Raw Water Quality in Prek Kampot River Commencement of dam Operation
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Water Supply Facilities" I& rUIG NPT (UHASINATIFA{UIFEUNTS T

mﬁmgﬁmismsmmjﬁmhgﬁﬁg regresion foluma §h[ﬁﬁ%[éﬁhfﬁMﬁmm
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IGmAMWmMInNUIN AN GAIGATIW IUASIMNGHRTUNRAYS msmnms*lnm aAng
JIGs I AMIIN{RIMSHSEA 1,69 ISIgnamnIs:

MmN 2.2.2.6-4 IWAANTHIN

nwye IAANG
The Design Regression formula
o o s K=2.6002x (Q,24) 0%
Criteria for Water (UIH1IANU GG . . - L oy
. . (fdou K tisganiei, Q Muinangagd{uoiy)
Supply Facilities sulgHanieg)
sinANE A {UE
iy 13,260m°day
(F1bob9)
1.75
IWHANIEH K _ — _ _ _
U ANHAUTI ARG WIEIY - VTN ANYGjERR WL
Anna{manmi 40
400
panidnana 30
2 . n - 2 30 [02-04-2013
HNRIGHISH gzso
Ana 200
N & 150
[Hﬁﬂﬂ[mﬁ K 100
50
0
1:00 3:00 5:00 7:00 9:00 11:0013:0015:0017:0019:0021:0023:00
vinnnafvinghywigii - sTnans§jughywigin
1.69 (=406+240)
Source: JICA Survey Team
MIANN YUAMMIBATILS

MIBANSIUAMMIGAGIW [(RIEANSIMUUASANNST EPANET ver 2.0 My
SHERN AR

e JUYS Hazen-Wiliams
H=10.666 x C"%x D*%x Q"% x L
fiirus
Hth ]S mumauiliintoaglanfn (Friction Head Loss (m))
C th IBFANIS :mﬂs%tgs ([Hﬁﬂﬂﬁﬁﬁ) (Coefficient of flow velocity)

D th #i &5 aaRTni( Internal diameter of pipe (m))
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Q th #{miui (Gaguin§) (Flow rate (m¥s))
L th {uii (m)

Fu

a9
o w

=C

nmemi  ishinuwmsapimiGanivin slausyagaéaanat
Anng 1sTigaaneg wIsSUNMIsian JU 2226-87 MUAIEINIS: UHIGHSMITS]

nusiugnsisieannaumsiamsmnnuradi

Source: JICA Survey Team
JU 2.2.2.6-8 uIBmSMI ighinumsapimiFngoinn (egfing)

n 1
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@) hismajusindums ShicAamwinana

al

inwigardugsuimiann s ivammani
FARINSI)UGHGUINMAN jU 2.2.2.6-977

4
4

Frek

Kampol
BoRBUB

Central Station
(New Treatment
Plant)

N

= New Installation
= EXjsting Pipe

==m==m Rehabilitation Pipe

@ New Flow Meter

A i'f.!_;: Prgast ARampoAaprket
3 ey Chiiy SnIRoH
Bokor Moun u é[._
Krong Kampot
Dia (mm) | Length (m) [ARTAIR
¢ 400A 1,657 \
¢ 350A 6,029
¢ 300A 5,295 N
¢ 250A 4,586
¢ 200A 7,673
¢ 150A 18,221
¢ 100A 27,923 A et
W ®50A 17,258 =
Total 88,642

a )

Source: JICA Survey Team

ju 22269 miudiniums SaicAanwénnna
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(2)  wpeagnotnasms Salsanwinans
a l"/a H

st nivmsSnisanwéam s anmuys
o Unitdn (Ductile Cast Iron Pipe)

o Undfindsa (High Density Polyethylene Pipe)

ming)uiuinhtndgagaFamn g msIsign mni 2.2.2.6-6 NlME

mni 2.2.2.6-6 migp|uilusgndigudnd in

B UG o v o o g s
. Gnaidn (DIP) Gnddndi (HDPE)
Gni
, - Thel 8neginiis: fij f{Bimsyames
mat . . s .
SrgpwiImeMit:¢{u . 838 miad Ultra-violet
S - NGHEMSMYWAANYIAG pushin | - (AUBRMBIH{RNITR] R Y
- suitduiaisHarsingt moinms
e #18 ¢ UV U) A i AT9200mm '
IGH S - wsmidmeniseuipttng - §iip200mm  wsmiGimesists
H8IHS8 fHrUGithite250mm yiithittsisiayth | Ay
- I SMB{MESIB S i Utn ' . il—m‘jﬁmﬁiﬁ[’[jﬁ auies pgmemig
whvdmi | fdruhithit ¢250mm1 MIAFMIAER | (MEI$UI 250mm 1SA{SA
Shige UREUMWHUN N s smii{med
Gs ’
-GuAmsy mudaniandnd, 6nd | - wohatnitdmunaiviius
- ngmsdmntf;jmjnhm q:gumhmtlj
wivIg]ueisid IS UEIEEYS
I euAinng 9
pimsiey o (1{Fsthi250mm) o (ABNi1200mm)
" e
WAN: AEHNATUIMAMI JICA
MEMIA G MG A LN A ij‘"tin[S“lnHifﬂ Ui ntE A m s N G
tndumsSnisAnwinm oMy
o HPARAGN p250mm H{FGNHIGA (DIP)
o HRHAGAHGHIH g200mm H{FTnHAKIGHA (HDPE)

i stnunig s Apmasdnifeuss gomdndinmiuimuweans Snddigh

a
ARMUN U M astnatna iuansdigumumnuniuSMSEom



(3) wigmumsmiFnisnmw

wigmuinsividoanwén miaimgfhanmuianntiyjeiaiuioanty
iyjjusmigatpnégsSwivniensidansanms  Sardyjiudvimitnsipeigmn
SuMAUSWHMMHAUAEAT vATNHYEIbo9c "mLmhugm'thﬁUnﬁmmmﬁ} Sanidn
uammG agniEgmmpaiEaizgnn” S agnandnwiggaghinana elgh
IeaANamY SIgAmALUR” L@imSﬁsifg:mQhIZQmﬁﬁﬁh Anicy §h[8nﬁi[9:]

)

W AMINURUEMiHgIthANUs (JICA)T Apaie: ARISISINUASEEH §6
AERIE AN S INIMISINUUGUS N WY SINAN UG ORIME ]

3 al G

ménHg opvInifosgsd Saapfuignaustgst Sugpidigaisting
SnmifgSwivndanSwanmuuidumsimnsinasin

wignyl1 mogeggavigaismsugangom famiGgipaupaigaaigma
G giruiint  ShegrumsimidiginAgysmIs:T  §Ig:

o

al @ o

U fisAdusSEARA At AusIEseuspuu

=
9
=
=
=
=

7 D
Tt
@

G
AnneYiAisuAgIssirumnnGa{dviai

pury

niegEm MU ENMIGAGREARS AR

m ’“Imflﬁ iR én ""IiLﬂULﬂhN‘Iianiﬂ Sifl'“lin‘[j:iniiil;‘UZGSWn[Lﬂ[ﬁ [GuSJ"]

~

LﬂLﬁGﬂJ’[SﬂUSfG AGIWNURIS: LﬁfmSﬁj[LHGEmUjmiﬂmiﬂmtﬁmj Uﬂ‘{‘ﬂmijﬂh

syt SadusgBn(ny JUMEigns ¢1g1u isimuiiidumondpagitn

P

IS FUIUIS S AR IA M I

ﬁﬁégﬁﬁﬁéﬁLﬁimstn‘fGﬁmUsgﬁ mutipAfnadi{iuenisfusgagiéa
HUWISEG  pncAusaghénisiiendn
NISHAND BISUMMAR JU 2.2.26-107
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North Block " East Block

=
il

! @
&

New WTP [~
1= . ﬁw
Ex wWTp | A5 alan ®

Central Block

South Block

Source: JICA Survey Team
§U 2.2.2.6-10 AUSIGATIWMBYA (18HANH)

g8 waamumidupapisums Salsanwiaann

(A)  Fmnidigiadni
i SRR ISTRMBUIAMUSE

maBsistnivmsSnisanwéaan
Gandrgindndtdutgrdpivhoms Sidug ydangimtdiNy (Rimsapsty
egfing1 Fmndrgiuthgrigmsvinman ju

uIuAmsAm N v thywithaifniey
2.2.26-11°1

Road Pavement
(asphalt pavement}

¥
1
|

Earth coverage

0.8m I
- @‘/ Proposed location

of pipe laying
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Road Pavement
(asphalt pavement)

Sidewalk
[ :
| L

Earth coverage I : h@/‘\

House

0.8 m

@4\ Proposed location
of pipe laying

Source: JICA Survey Team
§U 2.2.2.6-11 §mndigjndnigil

eI s Andmuiarg)a goth e IggmuanT gaansmn
fnumsfmaunuiigtnigig:  EIRTTNAIMUGIMUIAES T ISUINMADU

2.2.2.6-127

Road Pavement
(asphalt pavement)

Sidewalk
€
House ! !
| | il

Earth coverage |

1.2m
Drain v o~
Calvert ‘ Proposed location
of pipe laying

Source: JICA Survey Team
U 2.2.2.6-12 §nindigjnintigmugeym sl

}

uIgAlg i umitalamalddinmim L‘gfﬁsf‘gmﬁﬁgﬁmi‘fﬁmﬁnﬂ
phwithafagapadnm Shimwminnajimiani i A ghuAivmiun s
i iﬂfﬂnﬁfmﬁmﬁﬁf gutnawmsiyl 9,by 8h Rl
nnAsTndmEsIfiug yeangs ghindm sy 0,65
(®) spjuuimimde

fi) iS{iA¢ Sluice Valve

18 (Slice Valves) (atadiigin isimsuammunidisamwing §mndigais
adjiptaln sidgoAgiisuammonitmi  isifagonduida Shddndinmy
UIMWANS ]
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2) fisgjny

N88jit Sy 2Nt U[@@Sjﬂljﬁmﬁ@;ﬁﬁﬂﬁ S UUMIgJIMBALEImI
aannidaéannadni mwmséﬁ Suminnaund INWwIYs AYjRIHSIHMYET
M drgin (piad :sﬁﬁssnnmssumhmh S tndidthiuInmWwans 1 ganminn
Isfiggjny msuinm siah ju 2.2.2.6-137

Quick Air Vaive §75 Cast iren Meshoie Cover Dia 500mem

Conesuts (164)
(Unpaved Rosd Ony)

DIK-Type
Doutle Socket 1 Flanged Tee
with Retainer Gland

SINGLE ORIFICE AIR VALVE CHAMBER

Source: JICA Survey Team
jU 2.2.2.6-13 Ajfisgjns

f) anSwuiién
TnduRiRIsm Bsyeini maaimatseyglirumdnigiushinuigind

-~

“QS

o

(N

Il

al

ShurpméanyiismidndghAinnust Fandigiuaujisiochdndau uinaAnais

vammonitm sIiasrg yiugnwunifa

) MIMItnaG S
Uﬁ“ﬁ“limi 1‘:1 i1 (thrust block) U[L]hﬁimiﬁnh nUL]Lm’u[GJh[S“lGSUUanlh

GSGU[Unmm SnGsoldrumss yn:th ARSI EN{HIgE hwayhumnéna
881001 anuuANISyAMIMIAEInYA Msuinmisiagh ju 2.2.26-14 §hgauinnis
AR mMimitnd ;suinme s1nhm:222615'1

wmsajgsmangiumidiginuamimiaginun dignnweanipimaisiy fou
y
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mMEN &N e
EmTsms

Source: JICA Survey Team
JU 2.2.2.6-14 AJuAMIMIAEIUA jU2.2.26-15 ﬁ;tmﬂh%@ﬁﬁnnﬁniﬁ

=5

) §

e
BiiG ﬁmﬁ ts*lghﬁnammfnﬁmméﬁ:mgngﬁmm mrgnruimifimapm
At

mei:‘mmh

=3 [ al U 1 al aa a

ywiaign  Gndwgalnpicdidaumoghmamugneign  mwigliaanay
Pipe Jacking Method Iuitwindisnmwénsnpidigiisinhinitugnmm:idgjmimi
Gndfsaow
(6)  ujjay
(7) marsywums Snishmwéa

mmggmﬁsmmé pamigaRIMWIHAsyEHn 1Hausmannfa

=F

3

§
g Gianan migaghinwupilimmmes Gaint ausnifing inianwys
A1 BeisyuisAanwén §tﬁijmsmmhmmm:s: L‘fii[ﬁ[Lmijt’ﬂﬁES‘ln nan S

(3%

iAo wyemygafannag Sim:einsysismnt ﬁijﬁnﬁsmnzmtﬁ

P =m,

Snawgm  mlmdeidsysiiumsyndmeipums UGN W
UMW Wsia hwings Shmodmnimi ihwesiuaignn lyjugjaiic
un SRGAMWIGAENNUAYET

e

(8) éuimnegndnann
vinanéagaghsfvinivsmaspidumspny & 5 760u¥iy duimianéa
NAGRUG(Y A 2406%1H107 WnegAfaans oimG wmséul 78su™ fdruthéuitthi

vinanpandyny dgjeveilnvipupunpimiapoligt usivurs: filly]
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o

M uienn 3,3 1610 ISUT NN AGAHAUTNUGIIG T

FUBRAMNAIIU TUASINQGEA & 1 300 6° rdyjmsymigany

z;.
IN
g =
=F
—
5
=F
-G,
o
0
=]

SHES G 1 10083

(7)  womn Shnganuignisas iIsanSwysta

I

mni 2.2.2.6-6 wwmn Saugan:uighisns iswisums Shisnmwdnann Gepfing)

Facility . . A
Function Component item Dimensions and specifications
Transmission Transmission ;—L?];‘;m'ss'on Single Volute Pump 2 (1 pump: standby)
Facilities Pump Pump Well Doubles as Service Reservoir

RC Structure, Rectangle, 2 Ground Reservoirs
Effective Capacity: V=550 m®x2

Effective depth: H=3.80 m

Water Level: HWL+6.50 m, LWL+2.70 m

Service Reservoir
(at the Treatment | Structure

Plant) Foundation: Direct Foundation
Doubles as Treated Water Reservoir
RC Structure
Elevated Tank (at Effective Capacity: V=300 m*
the Treatment Structure Effective depth: H=4.00 m
Plant) Water Level: HWL+29.00 m, LWL+25.00 m
Foundation: Direct Foundation
Single Volute Pump (Large) 3units (1 pump: standby)
Distribution Distribution pr-voltage Inverter Equipment_
Pump Facilities Pump Single Volute Pump (Smal_l) 3units (1 pump: standby)
Low-voltage Inverter Equipment
Pump Well Doubles as Service Reservoir

Straight Pipe: T type fittings, Thrust Blocking: Restrained
joint retainer gland

Diameter:
Distribution @400A L= 1.7km
Facilities ¢350A L= 6.0km
DIP @300A L= 5.3km
©250A L= 4.6km
Total L= 17.6km
Bridge-attached Pipe: 4 places
Distribution Railway Crossings: 1 place
Pipeline River Crossings: 1 place
PE100
Diameter:
@200A L= 7.7km
¢150A L= 18.2km
HDPE ¢l100A L= 27.9km
¢50A L= 17.3km
Total L= 71.1km
Pipe attached to Bridge:20 places
Railway Crossings: 6 places
S Master - . .
Dlstr_lbuyon Flow Station Monitoring PC, Printer, Receiver, UPS
g/ly(;?ggrmg Locgl Electromagnetic Flow Meter )
Station GSM Logger+GSM Transmitter

Wans (AUHINATUAIHAINT JICA
2.2.27 fﬁsmiﬁijfimgﬁﬁthﬂﬁﬁ?@I

phwigardmisgajintipAmuispenthameipagh  SamilmaAptyw
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al >

mangth (gfooiedgs 8nigéo

=3

J 1

o

f2riungIbo9c)
[X]

&
{its pimsifasiumsjunvisinnigasgmy

2 o 1

Grgsumia|puimit el

-

mnd 2.2.2.7-1 nwgeuininuugny idumsisagaianagmimap Shfnnfmuighie a

D <t

mifimmapisiig§oo iedym &

mifimapistig§ae igsdim giboad

guRinNNEsMNNA, UPS,
HARUTmI 91g)a

nwes o9¢E (nwisuimitsifiM/D) (nusgauiguisigafanagm
! = T ﬁigﬁi?ﬁj)
guAInNIfoitaey (Jar Test),
gURINNGHEGA, SUAIANNES
Halhimasuda, suninh | AdagH, viminaEangh
Gnén, pimaima | wiuid,  aghéfneons,
:Lﬁ]mﬁ@immﬁmi (frenng)  §a, plaing, aﬁﬁmh?mﬁgm"j'nﬂnj,
imagnnmnén gqUAINNNESIGIET  (pH), | UTMINAI{IRgUIR,  Waw

UPS, guAiANNasItim: (pH,
glass electrode), SURIANNLS
iWns (BTB), anlimaima §i
i bl ki

guRIANIS A IE| 0
ugny | HE SRRl WS
AN
uigni

ufrofergyS,  gumian
A8ajias, TR Wwipid

(Torque wrench), SURINN
8njfgjd,  guminhheg

wsfgSwrml
mite e,  guAiAnIgh g

¢ aj 8, ETE RS WU,
guninni8sqjigjd, auainh

NS GiH, guAIANINY
1€)a (RimsEHagamiga)i
UgIey §a1‘2n:h2ijﬁ“inrﬂﬁjLH‘lfj
IR Sniplhws
firumsugnarsigiugan:
U;gﬁwm?smimi%ﬂnmm)

- tiqufagnianigiusmw

fUNUINAY @
UMM SAANIA
g

don fudnd  Sh{pims
ﬁmiﬂmtS‘lﬁjhmifﬁﬁ‘_};

HINA :ﬁﬁjg'mﬁnjmm[j‘iﬁ
rUNaRREAANAYS

SimufeghiAnignius [RiIMSHGsIviw
. L gUAINNIAGNY, | AINNUNUAUAMIUIGA
QUAIAN SN UAT e e .
\ guAiAndIgihond, WAg | 19w
pamitcAR W v s o s I o e
NawmsuAMMUNdicH - wagAdmsuamminiica
i ] Shipivmey
IEl g MmN s
(Mooinvismigani
Alauime Sheumi: | o ot AnGida a)d | sunmniadnh (Socket

Fusion Equipment) (1 I{#|1),
U B auRInN N UE
UAMMGITG: (900 I{F]{)
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B anififn)

(1) vimimasanmnén
MIF A D UTIHY U ENUIMARANMAMEAPIMIEINIBHPIAGNY
gnanadpimsigningn

mumiimapisligfos fgedun gibo9gcis: mARymmSIGaIt I{a|huimi

)

iptimada aujpilassigmuuQia|hvimiv§ifrannSeghini [ﬁmﬁnﬁﬁjlmtﬁ

nsiEAig 8N §ige nwigaioiapvipidumsgiysiuiw islipa
IBHANG Snuinanviqis§ilinnsaghmildugieinwssiminiigism

_831

A | R UTMiE S S RUMSIN: (RIMSIHF AU HTMSUN MAmn2.2.2.7-27

SURIANIFOIAR] (Jar Test) UAIANTM ARSI AN 2URIANNESR{EANH 1A |}
iRl guRinndaén guminnes pH Shguminhnsmnognnfeus StnLnimsmnma
ignspjavigusie: poagdungams  gauisdamidannly o
whvgmi  Buissimuspiwiignyénann  ShppinsomimiHgigaigntgw
UIGAIG R ]

yhig)a guAinnhAiuEy angl updimamimainnwaha TDS)
8n i oMl aBnu Mudiaghanywmul Uysananywsl (Rims
Srspysiiwishmas{pwiigrgfatiumspont Shmoicamiims

mni 2.2.2.7-2 ugfiivimivgdirnaSaim idug i shwanmisfigi§nag Shugeandigihist
naspppangfnidums{nt

- & 3

timiLﬁ]htiimitim&Jimm ANARIEN waganigislinasppiangnliumspns
nsminAigjSmed

gURINNI§ MiH ey
gURIANIM AT AN NG

jHQ‘h‘jﬁj‘limn
im

gUAIANN SRS AN medIgiysiw
I |aind @smoivmmywmasippiianyfaidums

uimitaéa nute)
SURIANN AT pH
SUAIANN M NGEN
RS
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ufiAfuTmig g finnfamn waeanigislinasppiangnliumspns
nsmindig]§med
Spectrophotometer iy A eim )
ima

gl (FU{HY
BRI WENGA medIgiysiw
FJiU TDS) ' EGHIEM My WINNGHRWHang§aldumspunb)
U I USR] Incubator,
iy guninn

I UHUIEING

(2)  suninnUIsHignEioS ShivmSs

=3

b}

suninnnasigus:Sapimsggnwagnsynnmavaanfin
[{x mﬁLgf@JmLmﬁLﬁﬁﬁﬁm: SnisAplhuimiye§als mtgiﬁ;@jm

HiruBenS nuianjwipif suninnnesigyd Snguninhnsinggid Apin
msonspivmidniosiian  gigapigueip|humas  Shauninnand
guAtANIfE|hws Shufal ‘ftimugnﬁts*lqhmgm:mgmgﬁj‘tsmmﬂhﬁjiﬁﬂ
(3)  suRIAN{ATERMAGATIL

vipunéaiiemu Shauninnintad mumiajimw ipanungm Sads
L‘gignjgs;mQaﬁera;s: M:gURINNGINISS L‘gimsgn}@ﬂmﬁmmmm:mma
wPATEmIUIgAIGaNYs Sapimsfanpeasiynym isignmasppiiany
GAlH T S{RUNT
(4) iLﬁjhﬁ?@ S oM URM U S A ANIAT

mumilimausiigéos feiun gibose maAngmmswirjmands Gwa
uam@EAanamuSYWNUREAIRER  muimigoog: gemandida
alnatnd  Shdnidén gomSumpatswivascA Samnpianiisiine  MEK-
WATSAN iursHimirs it fliuaniagig 1 Gansis: Apimsugnan:milis
MG GISMIG G SRR mSmsﬁﬁ‘g:ﬁmmm:mqaﬁ?ﬁyﬁtgﬁﬁms

(o

gt ITWmMAREMEgUUSRINGSAMW T MINIGIging dgsia|huimifinuéi
FigegjipimsmspnanhwigamiyuinsdgsSw 0 "agiidanasgaogan

FafET Iudnnasinrhwipngdinsmilsiursauaygth  mitmnigiboodyn

<
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i st gwingmity 8y (UNICEF) (1§ aun ajdi 8n{pieaug{anes

islieafng ‘Lﬁ-ﬁjm‘fﬁﬁ snanGInmuu-rinarm i @9 othruamns:

RINAERGAEN AN UHRE pimspudan i gswi "ﬁg?ﬁﬁnnﬁ
HE fU LM AN SLh;ﬁﬂiLnLﬁ" (MN 2227-3)7 GssLnﬁm;uanﬁg‘ﬁ RO WA IS
[RINSANNRNHEUNMAR MNH 2.2.2.7-4°7
mni 2.2.2.7-3 HEn{pafip Shdgsuimiduipinnigs
UgnismirdApIwinaninsmi * | Sgs{Fa
v |GgsIA]n
. ggrumina| 7
funi-2an -auinn . Ggs{pani | H{m{EaN | UTRITE R
. Ggs{pa g g Han SinAnd
” afn Aafn 3]
ChY Gy AIEINISS URAR
G anugi IRy 1038 144 13,9% - -
& mnugi findign 1134 235 20,7% - -
Fanigs Andedmni 585 121 20,7% - -
§anisi ELaiint 622 101 16,2% - -
Fanigs (PG 607 60 9,9% - -
(ndna  [Hanaig 1178 161 13,7% - -
pndng  [iAwms 1326 141 10,6% - -
FUIU 6490 963 14,8% 6014 900

wans (Argninsmi, [UIguayt, B0l

n

mni 2.2.2.7-4 SgS{AmiEe gumigagainimi

Item Unit Kampot
WTP Capacity m?*/day 7500
Day Maximum Factor — 0,78
Day Average Demand m?*/day 5 850
Leakage Ratio % 12%
Total Consumption m*/day 5148
Ratio of Domestic Consumption % 85%
Tourist Consumption m?*/day 553
Domestic Consumption m?*/day 3823
Per Capita Consumption Lpcd 130
Population Served Person 29 406
Family Size Person 4,89
Number of Households Nos 6014
Ratio of Poor Households % 14,8%
Number of Poor Households in the
Water Service Area Nos 890
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al

wiganGmimsansenimbis: A DUIRISRURININUMIANUINYS

mym

GEURI Iy

G eu IS Ig 1G] o

UTMIBaRTNAIGH (socket fusion type) firutha{simissUmMiamy

msmmmmsass&oowmuso

)

ruhuammERananSh{pigIysit

AjpuiqiSh it upigogsis: igadonumanghnisinm: ign:
UBUI§ANSUENUIGAIS AT RAMIRUAMMGUY: ihithaiGateging mang8ams

m:msémmﬁguﬁ

[IR1:1G 7

A Siﬁ““liU[t‘lSUﬁ 7]

gm:

Lﬁjtu U1 SLﬁﬂﬁnﬁ“ﬁinUﬂmmUﬂjﬁo iUﬁﬁ;L.’f‘lﬁi

SnegrumSMIgAGIS:

MSUNNUIGAIE ﬁjﬁ{j‘ﬁ[LmﬁﬁSUjﬁﬁfﬁnﬂmSZ[?

hLm’msmlimtﬁ AN ﬁjﬁﬁﬁmﬁjﬁ§[__ﬁﬁ

M 2227-5  UMOISMII UM UIA ]hﬁmnm ARAEERIS:  hw
IAIGMIN MM SIGATE RS 7
mnd 2.2.2.7-5 Gansrins sisaimiinsmirgominy n'thﬁ]mj?gn
PR .
A g » Specifications G§S
guninN/fugi:
SUNIANIME | aUNINNNAS Jar tester for six samples having adjust function of mixing 1set
- intensity (20 - 200min-1 digital display)
AnNMNGn GILE B
SURINNGHénH Water purification system (Distillation type) 1set
Product capacity: approx. 1.8L/h
SUNIANN &S Turbidity — meter  (digital display  direct  reading) 1set
(0-4,000NTU)
I?gﬁ"
Y ! Turbidity meter (right angle scattered light type for low 1set
aﬁmfmﬁ FJh concentration) (0.001 - 100 degree)
AN Ui
anhues Steel frame laboratory table (3-way tap stainless steel sink / 1set
? 4 3 AC220V outlet)
NETES
URINNNATHT Potable residual chlorine meter (absorption spectrophotometer) 1set
AUMIANAIRT | (600 - 5,00 mg/)
ANy
=] s Residual chlorine meter (DPD absorption spectrophotometer) 1set
AURIANNAIRT | 6700 - 5.00 mol)
RN UYL {Uin
{156t UPS Output power capacity : 3 kVA 1set
SURINNN &S pH | Desktop pH meter with electrode (pHO-14) 1set
(mimgjoan)
SURINNNAT pH | BTB type simple pH meter 1set
(pH 6.0/6.2/6.4/6.6/6.8/7.0/7.2/7.4)
(BTB)
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gurinnnasmn | Portable Conductivity Meter ( for Intake Facilities) 1set
synHAl Ui
i
auninnNasamn | Conductivity Meter (for Water Treatment Plant) 1set
GEnHG S
aNimatma pH4 standard solution, pH7 standard solution, Potassium chloride 1set
! solution, BTB solution, DPD solution
B Beaker, measuring flask, pipette, wash bottle 1set
SUNINN auRinNnasimi | Acceleration: 0.02 - 200 m/s?, Velocity: 0.3 - 1 000 mmVs, 1set
. = Displacement: 0.02 - 100 mm
{EUIR|Y
Einksy
BSES: 85 | auninniiating | Diameter 15mm - 63mm for HDPE pipes 1set
o o ' with a power generator

auninn IUH wine

U uHnn Socket Fusion

GIUg:
BRI &3 | Required pipe materials and equipment from the ferrules with | 900 set

o , saddles on distribution mains (63mm and 110mm in diameter) to

SUNINNAS{INU water meters (15mm or 20mm in diameter)
ANNGRUT:

EUHINI: Electroscope, torque wrench, earth checker and insulation checker Si{fifnIAHN

Augmannh gamiplami Shauninnndimas umivipagod 8n

iwm8sT wagansims Su{pimdnnaisiai Technical Specifications  for

Construstion Works1 URIANAI{HYG (PASMBISMIGAIGATIW gURIANNES
MORHIN W WiuiH

ShguninhnAIgIRInN e Wi

AR R egi e

Afnppigrinh

223 ghdmpmaings
agigdidumsiiauiuwn NISMUAH sunds-71 UMUASMPMES
v oJ C{ 1 W ov ~J
2.2.3-171
mni 2.2.3-1 uASeuh
(%] 2 [2V)
v | Galgiuns filh Rt ey
1. General (G) General Layout Gl
2. Intake (1) Layout of Intake Facility(1) KI-1
Intake Facility Structure(2) KI-2
3. RawWater Route of RawWater Transmission Main KD-2, KD-3, KD-4
Transmission Main(R)
4. Treatment  Facility | General Layout Plan of WTP KT-1
(T) Water Level Profile of Water Treatment Plant KT-2
Plan of Receiving well, Flocculation Basin, Sedimentation KT-3
Basin, Flocculation Basin
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Section of WTP (1) KT-4
Section of WTP (2) KT-5
Section of WTP (3) KT-6
Section of WTP (4) KT-7
Section of WTP (5) KT-8
Section of WTP (6) KT-9
Service Reservoir and Pumping Station Structure (1) KT-10
Service Reservoir and Pumping Station Structure (2) KT-11
Elevated Tank Structure KT-12
Drainage Basin Structure (1) KT-13
Drainage Basin Structure (2) KT-14
Lagoon Structure (1) KT-15
Lagoon Structure (2) KT-16
5. Transmission and | Location Map KD-1
Distribution Facility | Plan (1) KD-2
(D) Plan (2) KD-3
Plan (3) KD-4
Plan (4) KD-5
Plan (5) KD-6
Plan (6) KD-7
Plan (7) KD-8
Plan (8) KD-9
Plan (9) KD-10
Plan (10) KD-11
Plan (11) KD-12
Plan (12) KD-13
Plan (13) KD-14
Plan (14) KD-15
Plan (15) KD-16
Plan (16) KD-17
Typical drawing for pipe laying TYP-1
Typical drawing for slice valve TYP-2
Typical drawing for installation of air valve and washout TYP-3
Typical drawing for connecting (1) TYP-4
Typical drawing for connecting (2) TYP-5
Typical drawing for connecting (3) TYP-6
Typical drawing for connecting (4) TYP-7
Typical drawing for connecting (5) TYP-8
Typical drawing for bridge attached pipe TYP-9
Typical drawing for water flowmeter chaamber TYP-10
Typical drawing for water meter with clamp saddle for HDPE TYP-11
Typical drawing for water meter with clamp saddle for HDPE TYP-12
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Government of Japan Excgg?gse of Royal Government of Cambodia
DPWS-MIH
JICA ,
«— GA — DIH and
T Kampot Waterworks
Project Implementation Unit (PIU)
Report +
l Agreement Contract
Consultant Firm Contractor
(Japanese Corporate Body) (Japanese Corporate Body)
1) Detailed Design ) Works for
2) Preparation of Tender Documents | CONStUction__J 1y ntake Facility
3) Assistance of Tendering Supervision 2) Raw Water Conveyance Facility
4) Tender Evaluation 3) Treatment Facility
5) Advice for Contract Negotiation 4) Transmission Facility
6) Construction Supervision 5) Distribution Facility
7) Soft Component 6) Supply of Equipment
Contract Contract Contract
Sub-contractors Sub-contractors Sub-contractors
(3" Country Corporate Firm) (Japanese Corporate Firm) (Cambodia Corporate Firm)
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I AEINUR RGOS SAMIW (SN W{HgRAGMIGIG A [UIFeUns
MmN 2.2.4.4-1 muimalsmingApaEaugs Samsdniy

Month [ 1 [2]3J]4]s]6]7][8]9f1o]n

| Detailed Design

Consultant Agreement/ Approval by GOJ _|

Site Survey _

Site Survey by sub-contractor

Detailed Design in Japan

Preparation of Tender Documents

Approvals of Tender Documents by GOC -
| Tendering
Pre-qualification h

Tendering (Distribution of Tender
Documents, Tender Opening, Evaluation)

Contract/ Approval by GOJ h
= Public Announcement of PQ
[0l
: 7
c Submission of PQ

v

PQ Evaluation » PQ Evaluation Report

Notice to Prequalified Tenderers |«

v

A Distribution of Tender Documents
to Prequalified Tenderers

v

Receipt of Queationnarire from
Tenderers

v

Response to Questionnaire from
Tenderers

v

Issue of Addendam, if any

v

Y Tender Opening » Results on Tender Opening '

Negociation with Successful
Tenderer, if any

v

Tender Evaluation p»  Tender Evaluation Report

45 days

Notification of Award to the
Successful Tenderer

v

Signing of Contract

P
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Detailed Design

Consultant Agreement Verification by
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Site Survey

Further Study by Local Consultant
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Preparation of Tender
Documents(T/D)

Approval of Tender Document by
MIH

Tendering

Prequalification of Tenderers

Tender (Distribution of T/D, Tender
Close and Evaluation)

Construction Contract/Verification by
JICA

Construction Work

Mobilization and Procurement of
Construction Materials

Intake Facilities

Raw Water Transmission Main

Water Treatment Facilities

Transmission and Distribution Main
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Procurement of Equipment

o

Soft Component

A—
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Name of Section Work Allocation Existing Staff to be Proposed
Staff as of required Staff in
2014 (B) 2021
(A) (A+B)
Director Director 1 - 1
Deputy Director Assistant to Director 3 - 3
Accounting-Finance tariff collection, accounting, 4 +3 7
inventory control
Business meter reading, billing, 7 +6 13
customer management
Administration & | general affairs 3 - 3
Planning
Networks service connections, 9 +9 18
distribution pipelines
Technical O&M of treatment plant and 8 +14 22
intake, water quality control
Total 35 +32 67

Note: including one chief for each section
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Deputy Director Networks Household Network
1 person 1person 4persons
Main Pipe Network
4persons

<iseugsHpmifeuptiganunmms

Deputy Director Networks Household Network
1 person 1person 4persons
Main Pipe Network
4persons
Networks #2 Household Network
1person 4persons
(New) Main Pipe Network
4persons

Note: Distribution data analysis is handled by 1 staff each of Main Pipe Network.
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Deputy Director Technical Laboratory

1 person 1person 1persons
Treatment Plant

6persons

<1E SR UIAUIGAIS fu>

Deputy Director WTP#1 Laboratory
1 person 1person 1persons
Treatment Plant
Bpersons
WTP#2 Laboratory
1person 2persons
Treatment Plant
(New) 11persons
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Director
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Accounting | | Business | | | Administration| | Network #1 Network #2 Exiting WTP New WTP
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Ao | L Mansgement ping e e e
) (=) 4) “) (6) (an

Customer
H C??gi?%m WTP: Water Treatment Plant
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—H{mumuimi Nty 1806 pH
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Items

Contents

KHR

(million)
Land Preparation for .
WTP Land leveling for WTP 80.94
Survey of UXO and | Assure the safety of the construction sites from UXO
. . 446.89
land mines and land mines
Environmental Environmental Monitoring for Air, Water, Noise and 3053
Consideration Vibration (2018-2021) '
Information System Contract.lng'pro.cess of k?roadband LAN connection for 8.14
the distribution information system.
- Transmission of electricity to the new intake facilities
Electricity Supply and WTPs 81.67
Bank Charge Bank arrangement for the project 98.90
Connection Fee Installation of connection equipment for poor 36.63
households
Total 783.7
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ANNS) JEWSUINMANMNYG 2.5.2-2 (MnaGinnm §hen) Simnid 25.2-3 (Gamuw
1
AUEH)T
MmN 2.5.2-2 maaGinnm Sann
Income Expense Summary

Annual Annual Year Year
Year consumption | consumption | Annual sales Total/liz;r)ense Profit/Loss Profit/Loss

(Dome) (Non Dome) (Riel) ()Iéiel) Include Exclude

(m3) (m3) Dep(Riel) Dep(Riel)
2015 1,354,880 239,075| 2,231,537,000 2,672,710,066| -441,173,066( 564,975,934
2016 1,470,950 259,515| 2,422,651,000 2,847,363,239| -424,712,239( 581,436,761
2017 1,703,090 300,395| 2,804,879,000 3,107,684,902| -302,805,902| 703,343,098
2018 1,935,230 341,640| 3,187,618,000 3,526,002,188| -338,384,188( 667,764,812
2019 2,167,370 382,520 3,569,846,000 3,819,155,361| -249,309,361( 756,839,639
2020 2,399,510 423,400 3,952,074,000 4,219,469,365| -267,395,365( 738,753,635
2021 2,650,995 467,930 4,366,495,000 4,674,913,567| -308,418,567| 697,730,433

MmNy 2.5.2-3 maaGames
Expense
Operation Cost(Riel)
Year — Depreciation | Tax(Riel)
Elicl_fﬂecllty CL2 ALM LIME Maintenance Salary Admini

2015| 869,215,000 193,709,000| 83,018,000| 16,604,000 60,395,000 213,767,000 | 187,089,705 | 1,006,149,000| 42,763,361
2016 | 982,328,000 | 218,926,000| 93,825,000| 18,765,000 62,231,000 220,266,000 | 199,315,427 | 1,006,149,000| 45,557,812
2017 | 1,144,960,000 | 262,982,000| 112,707,000| 22,541,000 64,123,000 226,962,000 | 217,537,943 | 1,006,149,000| 49,722,958
2018 | 1,320,914,000| 309,807,000| 132,774,000 | 26,555,000 66,072,000 360,495,000 | 246,820,153 | 1,006,149,000| 56,416,035
2019 | 1,500,584,000 | 359,536,000 | 154,087,000 | 30,817,000 68,081,000 371,454,000 | 267,340,875 | 1,006,149,000| 61,106,486
2020 | 1,721,126,000 | 412,402,000 | 176,744,000 | 35,349,000 122,079,000 | 382,746,000 | 295,362,856 | 1,006,149,000| 67,511,510
2021 | 1,968,727,000 | 471,754,000 | 202,180,000 | 40,436,000 123,239,000 460,386,000 | 327,243,950 | 1,006,149,000| 74,798,617
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MmN 2.5.2-4 aoianaigén

[AV)

Class Fee (Riel/m3)
Domestic Less than 7 m3/month 900
Domestic More than 7 m3/month 1,800
Business 1,800

MmN 25.2-5  WIUAITISANSILIANG{MA

Income Expense Summry

Year cor@lr}gwupilion cor@Srr;lL:iIion Annua_l sales Total/}igpr)ense Pro;f/aLross Pro;f/al_ross

(Dome) (Non Dome) (Riel) (Riel) IncIu<_je Exclu_de

(m3) (m3) Dep(Riel) Dep(Riel)
2015 1,354,880 239,075( 2,428,068,600 2,672,710,066] -244,641,466( 761,507,534
2016 1,470,950 259,515( 2,635,986,600 2,847,363,239] -211,376,639| 794,772,361
2017 1,703,090 300,395( 3,051,822,600 3,107,684,902] -55,862,302| 950,286,698
2018 1,935,230 341,640 3,468,315,600 3,526,002,188 -57,686,588 | 948,462,412
2019 2,167,370 382,520 3,884,151,600 3,819,155,361 64,996,239 1,071,145,239
2020 2,399,510 423,400 4,299,987,600] 4,219,469,365 80,518,235 1,086,667,235
2021 2,650,995 467,930 4,750,939,800 4,674,913,567 76,026,233 1,082,175,233
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1. Leader
Mr. Eiji IWASAKI
Deputy Director General (for Water Resources and Disaster Management), Global Environment
Department, JICA HDQs

2. Senior Advisor on Water Resources
Mr. Kenji NAGATA
Senior Advisor on Water Resources and Disaster, JICA HDQs

3. Senior Advisor on Water Supply
Mr. Sadanobu SAWARA
Senior Advisor on Water Supply, JICA HDQs

4. Project Planning
Mr. Shingo FUJIWARA
Deputy Director, Water Resource Management Div., JICA HDQs

5. Chief Consultant/ Water Supply Planning Specialist
Mr. Takehiko OGA
Global Engineering Department 1, Nihon Suido Consultants

6. Deputy Chief Consultant/Mechanical and Electrical Equipment Specialist
Mr. Naoto TAKATOI
Global Engineering Department 2, Nihon Suido Consultants

7. Water Source Specialist
Mr. Tatuya TOBE
Global Engineering Department 2, Nihon Suido Consultants

8. Water Supply Facility/Equipment Designer (Intake/Raw Water Conveyance Facility)
Mr. Takashi OKAMOTO
Global Engineering Department 1, Nihon Suido Consultants

9. Water Supply Facility/Equipment Designer (Water Treatment Facility)/Operation and
Management Specialist
Mr. Satoshi KIYAMA
International Project Division, International Project Department,
Water and Sewer Bureau, City of Kitakyushu
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MINUTES OF DISCUSSIONS
ON
THE PREPARATORY SURVEY
FOR
THE PROJECT FOR EXPANSION AND IMPROVEMENT OF
WATER SUPPLY SYSTEM
IN KAMPOT AND SIHANOUK VILLE
IN THE KINGDOM OF CAMBODIA

In response 1o the request from the Roval Government of Cambodia (hereinafier
referred 1o as "RGC"). the Government of Japan decided to conduct a Preparatory
Survey on the Project for Expansion and Improvement of Water Supply System in
Kampot and Sihanouk Ville (hereinafier referred 1o as "the Project”) and entrusied the
survey 1o the Japan Intemational Cooperation Agency (hercinafter referred to as
"JICA.

NCA sent to Cambodia the Preparatory Survey Team (hercinafier referred to as "the
Team"), which is hcaded by Mr. ITWASAKI Eiji, Deputy Director General. Global
Environment Department. JICA, and is scheduled to stay in the country from 02 June
2014 to 11 June 2014,

The Team held discussions with the officials concerned of RGC. In the course of
discussions and field surveys, both sides confirmed the items described in the Attached
sheets. The Team will proceed 1o further work and prepare the Preparatory Survey

Report.

Phnom Penh, 10 June 2014

#8 % - | &

£ £
/
IWASAKI Eiji :_ lehﬁl’msidh
Leader Senior Minister
Preparatory Survey Team Ministry of Industry & Handicrafi

Japan Intemnational Cooperation Agency
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ATTACHMENT

1. Title of the Project
The title of the Project is " The Project for Expansion and Improvement of Water Supply
System in Kampot and Sibanouk Ville,”

2. Ohjective of the Project

The objective of the Project is to improve the access 1o sale water in the citics of
Kampot and Sihanouk Ville through the expansion and improvement of waier supply
system including construction of a new water treaiment plamt and water distribution

Syslems.

3. Responsible and Implementing Agency f

3-1) The Responsible Agency is Ministry of Industry & Handicrafi (hereinafier referred
to as “MIH™).

3-2) The Implementing Agencies are the Depariment of Potable Water Supply as the
Project Management Unit, and Kampot and Sihanouk Ville Waterworks as the Praject
Implementation Unit.

3-3) The organization chart of MIH and Provincial Depanments of Industry &
Handicraft (hereinafter referred 1o as “DIH™) is described in Annex 1.

4, Target Citics of the Preparatory Survey
The targel cities of the preparatory survey are Kampot and Sihanouk Ville,

5. Ttems requested by RGO

Afler series of discussions between the Cambodian side and the Team (hercinafier

referred 1o as “both sides™), items of the request were confirmed by both sides as below.

5-1) The items of the request in Kampol are shown in Annex 2.

5-2) The items of the request in Sihanouk Ville will be further examined based on the
results of the preparatory survey.

6. Japan's Grant Aid Scheme

6-1) The Cambodian side understands the Japan's Grant Aid Scheme explained by the
Team. as described in Annex 3.

6-2) The Cambodian side will take the necessary measures, as described in Annex 4, for
smooth implementation of the Project. as a condition for the Japanese Grant Aid 1o

be implemented.

v

,-l""
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7. Schedule of the Preparatory Survey

7-1y  The consultant members of the Team will conduct the preparatory survey in
Cambodia until September 2014,

7-2)  JICA will prepare the draft preparatory survey report in English and dispatch a
mission in onder (o explain its contents to the Cambodian side around December
2014,

7.3]  In case that the contents of the report are accepted in principle by the Cambodian
side, JICA will finalize the report and send it 10 the Cambodian side around
February 2015.

7-4)  The Cambodian side understands that execution of the preparatory survey does
not necessarily imply the Japanese Government’s commitment to the project

implementation.

8. Other Relevant lssues
8-1) Discussion on the Project Components

<Kampot=

(1) Water Treatment Plant

{a) Capacity of New Water Treatment Plant
Both sides agreed that the capacity of the new Water Treatment Plant (hereinafier
referred to as “WTP™) was around 6.500m’/day, and the final capacity will be
decided through the preparatory survey.

{b) Land for the New WTP
Both sides mutuallv undersiood that the existing premises was not large enough to
construct the new WTP, and the Cambodian side should acquire land for the new
WTP considering future expansion.  Considering efficient operation and
maintenance of WTP, the Team suggested that the location of the new WTP be
selecied somewhere in between the proposed intake site and the city.

{c) Schedule for the Land Acquisition
Both sides agreed that required procedure for the acquisition of the land should be
s processed that lopographical and geotechnical investigation for completing the
plant design could be started by the middle of July 2014 at the latest. The Team
explaingd that Japanese side would need the completion notice of the land
acquisition from the Cambodian side by December 2014,

(2) Water Intake Facility

{a) Reguired Water Intake Amount

Both sides confirmed that the required water intake amount for the existing and the
new WTP was around 0.16m’/s.

5 o
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{b) Location of Intake
Both sides agreed the most suitable and feasible location of the new water intake
facility should be around the existing imake location based on the site observation
by both sides.
(¢} Permission of Warter Intake
i) The Team requested MIH to confirm, by the end of July 2014. the current
minimum discharge with Ministry of Mines and Energy (hereinafter referred to
as “MMIE™), and 1o agree with MME on the minimum discharge including the
required water intake amount of around 0.16m'/s without producing any
negative impact to the downstream,
ii) The Team requested MIH to secure permissions from MOWRAM for intake
amount at the agreed location by the end of August 2014,
iii) The Team also requested MIH to obtain approval from local govemment bodies
for the intake facility construction at the agreed locations by the end of February
2013 afier the submission of a draft Outling Design Report of the preparatory
survey.
{d) Permission on the land use for water intake
Both sides understood that the Team needed to confirm in writing from MIH
official rights 1o use the land for Water Intake etc. by the end of June 2014,
(3) Weir
The Cambodian side reporied there was complaints from the cusiomers abow the
change of taste which was caused by salt water intrusion in 2002 (Complaints were not
recorded and water quality was not tested). Afler 2002, Kampot Waterworks has taken
preventive measures such as making the instant weir in dry season.
The Team explained and the Cambodian side understood that there was not enough
evidence for the occurrence of sall walter intrusion such as the date it was occurred,
duration of the incident. and Chloride concentration, and therefore not to include the
construction of weir in the Project.
The Cambodian side requested and the Japanese side agreed to continue studying
possibility of salt intrusion at the point of the intake facility in this preparatory survey.
Baoth sides recognized the importance ol the water guality monitoring activities which is
needed to justify the necessity of the fulure construction of the weir.
(4) Pipe Network and Monitoring System
Both sides confirmed that the request regarding pipelines included expansion for 35km
and 3 additional villages, and replacement for 13km.  The Team explained to examine
for the eligibility for the Project.  Both sides agreed that the Team would design water
distribution monitoring system {including Mow meter) for the comprehensive pipeline
afiier confirming necessity and effectiveness of it in the preparatory survey.

3
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(3) Others discussed
(a) Both sides agreed that the Cambodian side take necessary measures for the land
acquisition of Elevated Tank and/or pumping station if needed.
(b} The Cambodian side agreed 1o provide background information or referential
document regarding tourism visits to the Japanese side.

=Sihanouk Ville=
(1) Dredging of the Lake
The Team cxplained and the Cambaodian side understood that the dredging of the Prek
Tup Lake was considered as a parl of routine operation and maintenance work of the
Waterworks, and therefore that it could not be included in the Grant Aid Project.  The
Cambodian side requested that the on-going technical cooperation project on Capacity
Building for Water Supply System (Phase 3) would assist the Waterworks to conduet a
public awareness campaign on the environmental protection of the Prek Tup Lake.
{2) Pipe Network
The Team explained and the Cambodian side understood that the pipe network
component was suspended. Both side undersiood the decision to support the pipe
network components will be considered after the completion of the preliminary
assessment.
(3) Contents of the Preparatory Survey
Both sides confirmed that the Team would conduct a water demand projection study for
Sihanouk Ville up to the Year 2030, and the preliminary assessment of potential water
sources as listed below 1o meet the projected water demand.  In this regards, both sides
agreed that the water demand projection should be made for the area to be supplied by
the Waterworks in the future. Both sides agreed that the priority of waier supply
development would be discussed based on the results of the preparatory survey.

(a) Prek Tup Lake (including bathymetric survey)

{h) Kbal Chhay Dam

(c) Stung Hav Hun Sen Spiliway

(d) Botkorki Reservior (Ou Chomna Dam )

(e} Groundwater
(4) Further Discussion
Both side understood that further study was necessary for developing overall pictures of
the water supply svstem in Sihanouk Ville when new waler sources would be found
based on the preliminary asscssment, Both sides also understond that iff RGC needs
the Grant Aid Project to realize the study. a new official request from RGC will be
reguired,

v
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8-2) Provision of Data from the Cambodian side

Both sides confirmed that MIH would assist the Team to obtain hydrological and
metcorological data in each target city which have been recorded by Ministry of Water
Resources and Meteorology upon request from the Team.

8-3) Target Year of the Project

The Team explained that the target vear should be set at 3 vears after the completion of
the Project. because the Japanese Grant Aid is deemed to be provided 1o meet urgent
and short-term needs of the recipient country.

§-4) Collaboration with JICA Technical Cooperation

Both sides confirmed that the collaboration between the on-going technical cooperation
project on Capacity Building for Water Supply Sysiem (Phase 3) and this preparatory
survey should be maintained.

8-5) Social and Environmental Considerations

(1) Both sides confirmed that the Team would assist RGC w conduet the Initial
Environmental Impact Assessment (IEIA) for the project under the laws and
regulations of Cambodia.

{2) The Team explained that the environmental and social considerations studies would
be conducted according to JICA's Guidelines for Environmental and Social
Considerations in order to examine the mitigation measures of impacts and
muonitoring plan duringfafier the implementation.

$-6) Tax exemption

The taxes including Value Added Tax (VAT), custom duty. and any other taxes and
levies in Cambodia which is 1o be arisen from the Project activities will be exempicd by
the Cambodian side. MIH will ke any procedures necessary for the lax exemption
with the Ministry of Economy and Finanee of Cambodia at its responsibility.

8-7) Overlapping with other projects

Both side confirmed that the on-going / proposed projects by other donor agencics,
NGO, and Cambodian official organization(s) should be carefully investigated to avoid
overlapping with the Project.  The Cambodian side agreed to provide necessary
information on related projects.

8-8) Individual House Connections for Poor Families
The Cambodian side requested the Japanese side to assist the individual house

8
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connection for poor households through the provision of the materials such as water
melers, fittings and pipes.  Both sides confirmed that MIH would provide data of poor
families anddor criteria used for the idemification for poor families.  As for individual
house connections, both sides agreed that necessity of provision of the materials such as
water meters. fittings and pipes will be considered in the Survey in order to assist the
expansion of water supply to the poor families. Both sides also confirmed that
Cambodian side will bear the cost for installation works thereod.

#-9) Ensuring the land for construction of new water supply facilities

Both sides agreed that the Cambodian side would clear the site completely including
removing any remaining underground structures for ensuring the land to construct new
water supply facilities before the commencement of the Project.
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Figure 1-1: Organization of Ministry of Industry & Handicraft

Annex-1 Organization Chart of MIH, DIH, and each Waterworks.

Z
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Annex-2  Expected items requested by the Government of the Cambadia

Table: Confirmed Components of the Project

Luspanents confirmed

|1|.'!|: _F;.t"'ll"l“ v Sthanouk Vilbe Ciey
| Diredping and hank . | not te be included in the
| protection dl | preparatory survey
Intnke Facility | Imtaike pump sation | =

R wadier TRans ESSHN

| Intake 1 WTP

Wailer trestment plan

Capucity: B,0000~ b, S day
enact figure in be confirmed
n ihe preparalory servey)

| Clear waies transmission WTP 1o elevated tank .
Facility | Elevated tank Tuni et
Expamsion of destribution Mew Network: 58 km = offor | not to be included in the
Mtwirk S villages 1o be newly preparaiary sErvey
supplivd )
Rehabilitation: 13 Km
{eaact figure io be confirmed
Y im thie prtlurlhirt sHirvEy} Y
Water distribution flow 1 L= ot to be included in the
B Muoniloring svalem 7 Preparatury survey
Waser gquality analysis Owpical analyzer, Distillntson -
apparalus, Reagens.
T Cilassware. pH meter, Turbidity
i, meter, LIPS, Others
| eract Hems [ ) o enance mols - Electroscape. Yibration -
‘:’_ b:mi elocrical and mechianical checker, Torgue wrench, Earth
| “:ul:lw cheeker, Insulation eheckes,
! Database system for
E STMERINEY i ce, Othier wals
| servEy IHmribution mansgement Leakage locating cquipnent.
| \ools Pipe loeator, Pipe laying, Pipe
i 3 metwirk informeation sesiem
l Diciailed Design, Constuction | Preliminary Assessment in the
| s Supervision, Soft Compenent | Preparatory Survey (Study for
Water Demand Prajection and
I I inl Water Sources)

b d
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Annex-3: Japan's Grant Aid Scheme

The Governmeni of Japan (hereinafier referred 1o as “the GOJ”) is implementing the
organizational reforms 1o improve the quality of ODA operations, and as a part af this
realignment. a new JICA law was entered into effect on October 1. 2008, Based on this law and
the decision of the GOJ, JICA has become the executing agency of the Grant Aid for General
Projects. Tor Fisheries and for Cultural Cooperation, eic.

The Grant Aid is non-reimbursable fund provided to a recipient country to procure the facilities,
equipment and services (engineering services and transportation of the products. ele.) for its
economic and social development in accordance with the relevant laws and regulations of Japan.
The CGirant Aid is not supplied through the donation of materials as sueh.

1. Cirant Aid Procedures

The Japanese Grant Aid is supplied through following procedures:
* Preparatory Survey (hereinafier referred to as “the Survey™)
- the Survey condugied by JICA
« Appraisal & Approval
-Appraisal by the GOJ and JICA, and Approval by the Japanese Cabinet
= Authority for Determining Implementation
~The Moles exchanged between the GO and a recipient couniry
- Grant Agreement (hereinafier referred 1o as “the GIA™)
-Agreemeni concluded between JICA and a recipient country
» Implementation
-Implementation of the Project on the basis of the G/A

2. Preparstory Survey
(1) Contents of the Survey

The aim of the preparatory Survey is 1o provide a basic document necessary for the appraisal
of the Project made by the GOJ and JICA. The contents of the Survey are as follows:

- Confirmation of the background, objectives, and benefits of the Project and also
instintional capacity of relevant agencies of the recipient country necessary for the
implementation of the Project.

Evaluation of the approprizteness of the Project to be implemented under the Grant Aid
Scheme from a technical. financial, social and economic point of view.

Confirmation of items agreed between both parties conceming the basic concept of the
Project.

- Preparation of an outline design of the Project.
- Estimation of costs of the Project.

The contents of the original request by the recipient country are not necessarily approved in
their initial form as the contents of the Gramt Aid project. The Outline Design of the Project is
confirmed based on the guidelines of the Japan's Grant Aid scheme.

10
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HCA requests the Government of the recipient country io take whatever measurcs necessary @0
achieve its self-reliance in the implementation of the Project. Such measures musi be guaranteed
even though they may fall outside of the jurisdiction of the organization of the recipient country
which actually implements the Project. Therefore. the implementation of the Project is
confirmed by all relevant organizations of the recipient couniry based on the Minutes of
Discussions,

(2) Selection of Consultants

For smooth implementation of the Survey. JICA employs (a) registered consulting firmis).
JIC A selects (a) firm{s) based on proposals submitted by interested firms.

(3} Result of the Survey

JICA reviews the Report on the results of the Survey and recommends the GOJ o appraise the
implementation of the Project after confirming the appropristeness of the Project.

3. Japan's Grant Aid Scheme
{1 The E/N and the G/A

After the Project is approved by the Cabinet of Japan, the Exchange of Notes(hervinafier
referred o as “the E/NT) will be singed between the GOJ and the Government of the recipicnt
country 10 make a pledge for assistance, which is followed by the conclusion of the GiA
between JICA and the Governmem of the recipient country to define the necessary articles o
implement the Project. such as payment conditions, responsibilities of the Government of the
recipient country, and procurement conditions.

(2} Selection of Consultants

In order 10 maintain technical consistency, the consulting firm(s) which conducied the Survey
will be recommended by JICA to the recipieni country to continue 1o work on the Project’s
implementation afler the E/N and G/A.

(3) Eligible source country

Under the Japancse Grant Aid, in principle, Japanese products and services including wranspont
or those of the recipient country are to be purchased.  When JICA and the Government of the
recipient country or its designated authority deem it necessary, the Grant Aid may be used for
the purchase of the products or services of a third country. Howewver, the prime contractors,
namely, constructing and procaremem firms. and the prime consubling firm are fimited 1o
"Japanese nationals™.

(4) Necessity of "Verification”

The Government of the recipient couniry or s designated authority will conclude contracis

denominated in Japanese ven with lapanese nationals. Those contracts shall be verified by JCA.

1
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This "Verification” is deemed necessary o fulfill accountability to Japanese mxpayvers.

{5} Major undertakings to be taken by the Government of the Recipient Country

In the implementation of the Grant Aid Project, the recipient country is required 1o undertake
such necessary measures as Annex 4.

{6} Proper Use

The Giovernment of the recipient couniry is required to maintain and use properly and
effectively the fucilities construcied and the equipment purchased under the Grant Aid, to assign
staff necessary for this operation and maintenance and 1o bear all the expenses other than those
covered by the Gram Aid.

{7} Export and Re-export

The products purchased under the Granmt Aid should not be exported or re-exported from the
recipicnt country.

(8} Banking Arrangements {B/A)

a) The Government of the recipient country or its designated authority should open an
aceount under the name of the Government of the recipient country in a bank in Japan
{hereinafier referred 1o as “the Bank"). JICA will execute the Gram Aid by making
pavments in Japanese ven to cover the obligations incurred by the Government of the
recipient country or ils designated authority under the Verified Contracts.

b) The payments will be made when payment requests are presented by the Bank to JICA
wnder an Authorization to Pay (A/P) issued by the Government of the recipicnt
country or its designated authority.

(7} Anthorization 1o Pay (A/P)

The Government of the recipient country should bear an advising commission of an
Authorization to Pay and payment commissions paid to the Bank.

{ 10 Social and Environmental Considerations

A recipient country must carefully consider social and environmental impacis by the Project and
must comply with the cnvironmental regulations of the recipient country amd JICA
socio-environmental guidelines.

12
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Attachment for Annex-3

FLOW CHART OF JAPAN's GRANT AID PROCEDURES
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Annex-4: Major Undertakings to be taken by Each Government

flems

Tobe
covered by
Cirant Aid

Tobe |
covered by |
Recipient |
Side

_Tu secure [a lot] / [lots] of land neceﬁsaﬁ- for the implementation

of the Project and o clear the [site] / [sites]:

bl

To ensure prompt unoading and customs clearance of the products
at paris of diseimbarkation in the recipient counry and 1o assist
| internal transportation of the products

13 Marine (Air) transportation of the Products from Japan o the
recipient couniry

2)  Intemal transportation from the pon of disembarkation 1o the
project site

L}

To ensure that customs deties, internal la:u:s- and other fiscal levies
which may be imposed in  the recipient country with respect to
the purchase of the produdcts and the services be borme by the
Authority without using the Grant

“To sccord Japanese physical persons and / or phvsical persons of
third countries whose services may be required in connection with
the supply of the products and the services such facilities as may be
necessary for their entry into the recipien country and stay therein
for the pcﬂ'l)mlal!b!_?flhcir wark

To ensuge that the Foacilities and the products be maintained and

To bear all the expenses, other than thoss covered by the Grant,

i
necessary for the implementation of the Project ;

used properly and effectively Tor the implementation of the Project I.

To bear the following commissions paid w the Japanese bank for

banking services bused upon the B/A

1} Advising commission of AP

-
| 2) Payment commission

| 8

| To give due environmental and social consideration in the

i implemeniation of the Project, |

(B/A: Banking Arrangement, A/P: Authorization 1o pay)

14
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MINUTES OF DISCUSSIONS ON THE PREPARATORY SURVEY FOR THE
PROJECT FOR EXPANSION AND IMPROVEMENT OF WATER SUPPLY SYSTEM
IN KAMPOT AND SIHANOUK VILLE IN THE KINGDOM OF CAMBODIA
(EXPLANATION OF THE DRAFT REPORT) (signed on 9 December, 2014)
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As a result of discussions, both sides confirmed the main items described in the attached sheets.

Phnom Penh, 9 December 2014 7 4
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Annex-3 Estimated Cost borne by the Japanese and the Cambodian Side

Project Components by Japan Grant Aid

This part is closed due to confidentiality.

Project Componerits by Cambodia Government

Total Project Cost borne by Cambodia Government: approximately 783 Million Riel

Estimated Cost
Items Contents KHR Yen
. (million) (million)
Land Preparation for WIP | Land for new water freatment plant should be leveled
. . 80.94 2.04
for the construction.
.| Investigation of Land Proposed intake and treatment plant sites and pipeline )
Mines and UXO toutes should be verified for land mines and UXO 446,89 11.29
and cleared.
Environmental Environmentel Monitoring for Air, Water, Noise and 30.63 077
Considerati Vibration (2018-2021) ' i
Information System Coniracting process of network connection for the 214 021
distribution information system 3 )
Electricity Supply Transmission of eleetrieity to the new intake station
81.64 2,06
and new waler treatment plant
Service Connections Kampot Waterworks will install service connections
36.63 0.93
for poor households
Bank Cherge Bank arrangement for the project 93.90 250
Totat 783.70 19.80

KHR (Cambodia Riel) 1 = 0.025yen
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1. CAPACITY BUILDING FOR KAMPOT WATERWORKS

1-1.  Background

This project is to expand the water service in Kampot City which is one of the important
development areas along the coast in Cambodia. The Government of the Kingdom of Cambodia
(GOC) constructed the existing water treatment plant which has a capacity of 5,760 m®/day,
using an Asia Development Bank (ADB) loan. This water treatment plant does not have
sufficient production capacity, leaving Kampot City with only 47% access to safe water.

The GOC made an official request to the Government of Japan (GOJ) under the Japanese Grant
Aid scheme, for “The Kampot Province Water Supply Expansion Project in the Kingdom of
Cambodia”, aiming to supply safe water to approximately 2.3 times more customers. The
operational and management staff of the Kampot Waterworks will have to acquire new
capabilities to operate, maintain and manage the expanded facilities and provide service to a
broader customer base.

1-2.  Existing Management Framework and Technical Level at Kampot Waterworks

(1) Management Framework

Kampot Waterworks of the Department of Potable Water Supply (DPWS), under the Ministry of
Industry and Handicraft (MIH), is responsible for water supply in Kampot. Current staff

assignment at Kampot Waterworks is described in Table 1-1.

Table 1-1 Current Staff Assignment of Kampot Waterworks

- Number of
Department Area of Responsibility Staff
Accounting-Finance Tariff Collection, Accounting, Stock Management 4
Business Meter Reading, Billing, Customer Management 7
Administration & Planning | Administration 3
Networks Water Supply Pipes, Distribution Mains 9
Technical O&M of Water Treatment Plant, Water Quality Management 8

(2) Technical Level
Japan International Cooperation Agency (JICA) conducted capacity building for water supply
systems in Cambodia (TA Phase 2) from 2007 to 2012 in eight targeted provincial waterworks,
including Kampot Waterworks. The training covered the following areas:

Water quality analysis

Maintenance of intake and water treatment facility
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Pipe construction method
Distribution expansion plan
Distribution network and maintenance

Standard Operation Procedures (SOPs) were prepared as at the end of the training. The skill
level of the staff at the waterworks increased dramatically. It was concluded that "Due to the
considerable increase in the capability of the water service personnel, which had been
exceedingly limited, it has become possible to provide a safe and stable water supply in the
Targeted Provincial Waterworks (TPWSs)". The TPWs have the basic skills required to operate
their respective water treatment plants.

(3) Current Technical Assistance to Kampot Waterworks

TA Phase 3 was initiated in 2013 to provide training on financial soundness, rehabilitation plan
formulation, and human resources development. TA Phase 3 training would provide Kampot
Waterworks with the basic ability to operate autonomously as a public utility similar to the
Phnom Penh Water Supply Authority.

1-3.  Specific Training Needs at Kampot Waterworks

In coordination with the training under TA Phase 3, Kampot Waterworks staff would need to
acquire the technical know-how to operate the new facilities as well as manage the efficient and
integrated operation of the old and new facilities as one system.

(1) Overall Challenges

Kampot Waterworks will serve 2.3 times more customers as a result of the expansion of the
facilities. Kampot Waterworks would need to upgrade its management plan and Operation and
Maintenance (O&M) procedures for running the expanded system. It is critical that its staff be
able to undertake the following priority tasks.

i) Management Planning

- To plan for the management of the integrated operation of the new and old facilities.

i) O&M Planning
- To allocate staff for the new facilities which include intermediate chlorine injection
(for manganese treatment), backwash, chlorine safety system and VVVF systems for
pumps.
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- To develop an integrated O&M plan for the new and old facilities.
- To deal with the increase in customer connections.

iii) O&M Activities
- To establish the O&M procedures for new systems such as intermediate chlorine
injection (Mn treatment), backwash, chlorine safety system and VVVF systems for
pumps.

iv) Human Resources Management Planning
- To have the appropriate staff complement for the integrated operation and maintenance
of the expanded facility.

v) Long-term Management Planning for System Rehabilitation
- To set tariffs with appropriate depreciation to facilitate future expansion.

(2) Approach to Develop the Required Capabilities

Kampot Waterworks does not have the human resources required to undertake the above tasks.
The MIH has limited resources to provide the necessary assistance. TA Phase 3 would help
develop the required administrative management capabilities. Technical know-how such as the
operating procedures and settings for machinery would be obtained from the contractors,
directly under the expansion project.

(3) Capacity Building for Each Priority Task
i) Management Planning
- Covered by this SOFT COMPONENT PLAN

ii) O&M Planning

- To formulate the management plan for the integrated facilities (with the assistance
under TA Phase 3).

- Technical Assistance component of the expansion project would provide the assistance
in the analysis of the work volume of each employee, work allocation and proposal to
change work allocation. Technical Assistance also covers the planning required to
promote more customer connections.

iii) O&M Activities
- The contractor and consultants engaged for technical instructions and the Technical
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Assistance would provide instructions on O&M activities, with particular focus on the
formulation and revision of Standard Operational Procedures (SOPs).

iv) Human Resources Management Planning
- The plan to increase the number of staff is covered in the main report under the outline
design of the project.

v) Long-term Management Planning for System Rehabilitation
- The Technical Assistance component would help Kampot Waterworks staff set future
tariffs with appropriate depreciation and revenue to meet future demand for expansion.
Assistance for long-term management planning will be implemented by TA Phase 3.
The consultants engaged for the Technical Assistance component would help with
developing the information on costs and revenue.

1-4.  Necessity for Technical Assistance in Capacity Building

Kampot Waterworks staff do not have adequate capability to operate and manage the expanded
water supply system and develop the SOPs for the new facilities.

1-5. Components of Technical Assistance

Technical Assistance would be delivered in the following 3 areas.

(1) Operation and maintenance of water treatment facilities

This would cover intake facilities, water treatment plant and transmission facilities. The training
also includes appropriate chemical dosing, backwash and chlorine leakage alarm and
neutralization equipment.

(2) Operation and maintenance of water transmission and distribution facilities
Distribution block management would be introduced. Staff would be trained on distribution
flow control, water leakage management and accident response. The training would also include
flow management and leakage control under block distribution used in the new system.

(3) Production management (Water supply facility management)

This covers the training on unit cost calculation, stock management, promotion of water
connection, follow-up of SOP, and management of equipment provision.
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2. OBJECTIVE OF CAPACITY BUILDING

Kampot Waterworks staff would acquire the capability to operate and maintain the expanded
facilities to provide customers with safe water, which meets water quality standards.

3. CAPACITY BUILDING OUTCOMES

Kampot Waterworks staff would acquire the following capabilities in the 3 main areas of
responsibility in the water supply system:

(1) Operation and maintenance of water treatment facilities

1) Improved capability to treat water.

2) Improved capability to operate and maintain mechanical and electrical equipment.
3) Improved capability to analyze water quality.

(2) Operation and maintenance of water transmission and distribution facilities
1) Improved capability to operate distribution pumps.
2) Improved capability to operate the flow monitoring system.

(3) Production management (water supply facility management)

1) Improved capability to operate and maintain water treatment facilities.
2) Proper management of equipment provision.

3) Continuous increase in customer connections.

4. EVALUATION OF CAPACITY BUILDING OUTCOMES
It is important to determine if the training has provided the necessary improvement in staff

capabilities. Table 4-1 shows the process for assessing the successful delivery of this training
component.
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Table 4-1 Evaluation of Training Outcomes

Area of Outcome Indicator Output/Deliverable
Responsibility
Operation and Improved . SOP review completed. 1.Relevant SOPs
Maintenance of | capability to . Daily recording of operational activities | 2.Daily operation record
Water treat water in the prescribed format. 3.Chemical dosing record
;;i?lt irtrzzgt - Ability to accurately determine the 4. Settled water turbidity record
optlma_l dosing volume of chem]cals 5. Treated water residual
according to the raw water quality. chlorine record
. Meeting the target set for turbidity of the | ¢ Fijter washing record
settled water.
. . 7.Sludge treatment record
. Meeting the target set for residual
chlorine in the treated water.
. Appropriate control of the filter washing
process.
. Appropriate control of the sludge
treatment process.
Improved . SOP review completed . 1.Relevant SOPs
capability to . Conducting regular checks of mechanical | 2.Record of daily routine
operate and and electrical equipment based on SOPs. maintenance
maintain . Record book based on SOPs prepared. 3.Record of routine
mechgmcal and . Channel of communication with relevant maintenance :
elec_trlcal manufactures established to ensure 4. Manufacturgs’_contact list
equipment immediate contact can be made in case of and check list in the event of
breakdowns.
breakdowns.
Improved . SOP review completed. 1.Relevant SOPs
capability to . Ability to analyze water quality based on | 2.Record of water quality
analyze water SOPs. analysis
quality . Parameters for water quality analysis 3.Record of water quality
analyzed and recorded at the frequency analysis
designated in the SOPs. 4.Annt_JaI report _of water
. Result of water quality analysis submitted quality analysis
to the MIH based on SOPs.
Operation and Improved . SOP review completed. 1.Relevant SOPs
Maintenance of | capability to . Record of distribution flow and pressure | 2.Record of distributed flow
Water operate the data prepared daily in the prescribed and pressure
Transmission distribution format. 3.Report of analysis
aDn'd o pump . Distribution flow data analyzed based on | 4 Report of valve operation
istribution SOPs.
Facilities . Ability to operate accident preventing
valves based on SOPs.
Improved . SOP review completed. 1.Relevant SOPs
capability to . Ability to operate the system based on 2.Record of distributed flow
operate the SOPs. data
flow . Record of maintenance prepared. 3.Record of maintenance
monitoring . Channel of communication with 4. Manufactures’ contact list
system relevant manufactures established.
Production Improved . SOP review completed. 1.Relevant SOPs
Management capability to . Ability to calculate unit cost based on 2. Unit cost calculation sheet
(Water Supply | operate and SOPs. 3.Stock management list
’;/?;:]Ialg)lement) ::s;?;?;ztwater . Effici_ent control of the inve_ntory of 4. Equipment management list
facilities chemicals and consumable items. 5. Number of water

. Appropriate management of equipment

provision.

. Increased number of customer

connections.

connections

6.Operational Plan  (such as
sludge treatment plan)
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Area of Outcome Indicator Output/Deliverable
Responsibility
6. Management of all activities based on
SOPs.
Public 1. Implementation of promotion activities to | 1.Report on promotion
Campaign increase customer. activities
2. Implementation of water saving 2.Report on water saving
activities. activities
3. Implementation of water source 3.Report on water source
preservation activities. preservation activities

5. TRAINING ACTIVITIES

The training for operation and maintenance of the water treatment facilities will be mainly
conducted for the staff in charge of water treatment. The training for operation and maintenance
of water transmission and distribution facilities will be mainly conducted for the staff in charge
of distribution management. The training for production management will be conducted for the
director and deputy director of TPWSs and chiefs with the authority to administer the operation
of treatment plant.

The training will be carried out at the new WTP in Battambang and Kampong Cham, to be
completed in the near future by JICA Grant Aid. The training personnel required and the

assigned tasks are as follows.

(1) Japanese consultants, responsible for
- general overview of each training module
- overall management of the training course
- SOPs
- preparation of training materials
- training evaluation
- support for the local consultants
- training components which require advanced expertise
(2) Local consultants, responsible for
- providing relevant experience in Cambodia
- on-site training
- preparation of training materials in Khmer
(3) Local assistants, responsible for
- arranging documents
- preparing materials in Khmer
- coordination with C/P
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Locations for training are as follows.

(1) Operation and maintenance of water treatment facilities

1st step: Battambang or Kampong Cham province (dry season)
2nd step: Kampot province (rainy season)

(2) Operation and maintenance of water transmission and distribution facilities
1st step: Battambang or Kampong Cham province (dry season)
2nd step: Kampot province (rainy season)

(3) Production management (Water supply facility management)
Kampot province (any season)

The training plan is shown in Table 5-1.
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Table 5-1 Training Plan

Area of Training Contents Input
Responsibility Outcomes
Operation and | Improved 1. Preparation of SOPs Japanese consultants
maintenance capability to 2. Setting up record keeping format (The 1st step)
of water treat water is 3. Proper chemical dosing Water treatment: 0.967M/M
treatment 4. Turbidity measurement (The 2nd step)
facilities 5. Residual Chlorine measurement Water treatment: 1.233M/M
6. Filtration washing process Water quality:  0.867M/M
7. Revision of the SOPs Local consultants
Improved 1. Preparation of SOPs (The 1st step)
capability to 2. Operation of mechanical and electrical Water treatment: 0.767M/M
operate and equipment (The 2nd step)
maintain 3. Setting up the record keeping format Water treatment: 1.233M/M
mechanical and | 4. Preparing the contact list of Water quality:  0.767M/M
electrical manufactures
equipment Local assistants
Improved 1. Preparation of SOPs (The 1st step) 1.267M/M
capability to 2. Water quality analysis (The 2nd step) 1.733M/M
analyze the 3. Setting up the record keeping format
water quality
Operation and | Improved 1. Preparation of SOPs Japanese consultants
maintenance capability to 2. Setting up the distribution record (The 1st step) 0.633M/M
of water operate the 3. Data analysis (The 2nd step) 0.767TM/M
transmission distribution 4. Response to accident
and pump 5. Operation of distribution pump Local consultants
distribution Improved 1. Preparation of SOPs (The 1st step) 0.533M/M
facilities capability to 2. Setting up the record keeping format (The 2nd step) 0.767TM/M
operate the flow | 3. Preparation of the operation manual
monitoring Local assistants
system (The 1st step) 1.033M/M
(The 2nd step) 1.767TM/M
Production Improved 1. Preparation of SOPs Japanese consultants
management capability to 2. Unit cost calculation (The 2nd step) 1.333M/M
(Water supply | operate and 3. Stock management
facility maintain water 4. Sludge treatment plan Local assistants
management) | treatment 5. Management of all SOPs (The 2nd step) 1.733M/M
facilities
Public campaign | 1. Promotion activities
2. Water saving activities
3. Water source preservation activities

The manning schedule is shown in Figure 5-1.
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Figure 5-1 Manning Schedule

6. RESOURCES REQUIRED TO DELIVER THE TRAINING

Four Japanese experts will be dispatched. The staff at the Phnom Penh Water Supply Authority

(PPWSA), Battambang and Kampong Cham will be utilized as the local consultants. They work

with direct pump supply and flow monitoring at the Phum Prek water treatment plant and have

the skill required to operate the new facilities.

(1) Japanese consultants

The officials in regional governments in Japan are knowledgeable in water utility management

and plant operation. The man months (M/M) required from the experts in each operational
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specialty are as follows.

1) Operation and maintenance of water treatment facilities
1st step: 0.967M/M (water treatment)
2nd step: 1.233M/M (water treatment)
0.867M/M (water quality)
2) Operation and maintenance of water transmission and distribution facilities

1st step: 0.633M/M
2nd step: 0.767M/M

3) Production management (Water supply facility management)
2nd step: 1.333M/M

(2) Local consultants

1) Operation and maintenance of water treatment facilities
1st step: 0.767M/M (water treatment) from BTB or KMC
2nd step: 1.233M/M (water treatment) from BTB or KMC
0.767M/M (water quality) from PPWSA
2) Operation and maintenance of water transmission and distribution facilities
1st step: 0.533M/M (water treatment) from PPWSA
2nd step: 0.767M/M (water treatment) from PPWSA

7. IMPLEMENTATION SCHEDULE

The implementation schedule is shown in Figure 7-1.
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Figure 7-1 Implementation Schedule

A5-13




8. DELIVERABLE

The deliverables are summarized in Table 8-1.

Table 8-1 Deliverables

Schedule for Submission Deliverables

Progress Report
Training documents
Others

In the middle of the project

Final report

Training documents

Various SOPs as needed

Various record formats as needed (Operation record)
Achievement and Evaluation (mini-exam)

At the end of the project

The report on capacity building will be prepared based on the Soft Component Guide Line (the
third edition).

9. EXPENSE FOR CAPACITY BUILDING

Table 9-1 Expense for Capacity Building

| Y RIEL uUsD '\I;gt\z;l
tems JPY JPY

(x1,000) RIEL (x1,000) usb (x1,000) (x1,000)
Direct Labor Cost 4,756 4,756
Direct Expense 3,797 49,926 5,135 8,933
Overhead 6,087 6,087
Total 14,641 49,926 5,135 19,776

10. RESPONSINBILITY OF RECIPIENT COUNTRY

(1) Responsibility of Recipient Country

The Cambodian side needs to secure and deploy enough personnel by the end of June 2017, one
year before the completion of the construction of the facilities.

If the deployment of the addition personnel cannot be achieved, the training will be
implemented for the existing staff that will operate and maintain the new plant.

OJT should be carried out at the new facilities which will be completed 2 months before
operation is scheduled to begin. It is important to ensure that there is no delay in the

construction schedule.
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(2) Coordination with TA Phase 3

The capacity building under the Technical Assistance component of the expansion project
focuses on training Kampot Waterworks staff for the operation and management of the
expanded facilities. This effort would be coordinated with the TA Phase 3 being carried out by

JICA from November 2012 to November 2017.
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Figure -
No. Name Book - Video Original Issuing institution The date
« Copy of issue
Map - photo etc
1 Overview on Urban Water Supply Sector in the Kingdom of Cambodia Book Original MIME 2012
Extension of Water Supply and Sanitation in Kampot Downtown Project of
UN-HABITAT, Community-based Water Suply and Sanitation Project,
Output Under the Cooperation Agreement between UN-HABITAT and )
2 Kampot Water Supply Utility, Report on Development, Trial and Book Copy UN-HABITAT 2010
Establishment of “Revolving Fund” Mechanism for Water Supply and Cost
Sharing Modalities a Agreed with Community
3 Reports from Database of Poor Households, Identification of Poor CD-R Original Ministry of Planning 2012
Households Program
The Study on National Integrated Strategy of Coastal Area and Master Plan
4 of Sihanouk Ville for Sustainable Development Book (PDF) Copy JICA 2010
5 Rainfall Records 2004-2014 (Kampot) Soft Copy (Excel) Copy MOWRAM 2004-2014
6 Rainfall Records 2004-2014 (Sihanouk Ville) Soft Copy (Excel) Copy DOWRAM 2004-2014
Records of Water Intake Amount from Existing Intake Station
7 2013-2014 (Kampot) Hard Copy Copy Kampot Waterworks 2013-2014
Water Level Data at Existing Intake Station
8 2012-2014 (Kampot) Hard Copy Copy Kampot Waterworks 2012-2014
9 Water Quality Records 2010-2013 (Kampot) Soft Copy (Excel) Copy Kampot Waterworks 2010-2013
10 Water Quality Records 2010-2014 (Sihanouk Ville) Soft Copy (Excel) Copy Sihanouk Ville Waterworks 2010-2014
11 w;?er?fg\llgﬂ Data on Prek Tup Lake 2009-2014 (Water Intake Amount and Soft Copy (Excel) Copy Sihanouk Ville Waterworks 2009-2014
12 Water Supply Records 2010-2013 (Sihanouk Ville) Hard Copy Copy Sihanouk Ville Waterworks 2010-2013
13 Topographic Map Data Soft Copy (GIS) Copy JICA Cambodia Office 1999
14 Layout Drawing on Existing Distribution Pipeline Soft Copy (CAD) Copy Kampot Waterworks 2014
15 Survey Map on Existing Distribution Pipeline Soft Copy (CAD) Copy Kampot Waterworks 2014
16 Population Data 2012 (Kampot) Soft Copy (Excel) Copy Kampot Waterworks 2013
17 Population Data 2013 (Kampot) Soft Copy (Excel) Copy Kampot Waterworks 2014
18 Existing Facility Drawings Book Copy Kampot Waterworks 2002
19 Population Data 2007-2013 (Sihanouk Ville) Soft Copy (Excel) Copy Sihanouk Ville Waterworks 2008-2014
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