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(VLY TyTKENE) -Z (DPDEE. JHAR) DER5E 078-73-97-97 "
Siem Reap Water Supply Authority |- A8 ZHIEZE X "
Mr.SIEK CHANTHAN MARITFRATERTBL
2| RTEEAE R T DIEE 063-966-142 a4
(MEPS. SERVICE) 012-790-913
015-203-643
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(TTK 8888) 012-63-50-35
078-26-26-77
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(Ms.Preap Raksmey) 012-588-127 B
p.raksmey.fvl.kh@gmail.com
7|HEKIE -RIEER O 097-812-8320 HoRD 7 R ER T
(Mr.Kaji) +81-3-3256-4524 BAR

kaji@kisuikogyo.co.jp
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Non sterilized tank

A B D E F G VP 50A H
Pipeline for collect
g F N g Fr e F S
= = i ’\v/\

C ‘8 Nf Nﬁ O 3 3 Tores Sterilized tank

Over flow 8 VP 508 o
L L L L I;O‘ler flow Pipeline for deliver L © g

VP 200125A

A' B' c' D E' F' G' Diverged pipeline H'

Concrete channel(®1000,L=2000,t=10)

Aeration stairway
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Water quality

Items Raw water quality *i Target quality *2
Rainy season(Sept) Dry season(Apr)
1{E.coli no—data no—data 0
2|Color no—data no—data 15TCU
3|Turbidity *3 0.3 degree/5.3 NTU will check 2
4|Residual Chlorine no—data will check 0.1-1.0mg
5(pH 6.0 will check 6.5-8.5
6[Chloride ion 1.5mg/L will check 250mg/L
7{Hardness *4 3NTU will check 300mg/L or acceptable
8(Iron (Fe) 0.96mg/L will check 0.3mg/L
9|Manganese (Mn) 0.033mg/L will check 0.1mg/L
10|Sodium (Na) no—data no—data 250mg/L
11|TDS 21mg/L will check 800mg/L

[Reference]

Temperature 29.6 °C 34.6 °C

Water Temperature [28.7 °C 33.0 °C

EC 341y S/cm 113.0 y S/cm

DO 63.1% 94.3%

Transparency >100 39.0

Arsenic <0.005mg/L <0.005mg/L

total nitrogen 0.3mg/L 0.3mg/L

ammonia nitrogen 0.09mg/L 0.09mg/L

SS 2mg/L will check

Alkalinity 6mg/L will check

*1 Sampling point : well water at “Free school” in Angkor Krau village in Siem Reap province

*2 Basically, it meets to 2011 Cambodian Water Qulity standard (draft) for urban water supply
*3 degree is a data from Japan, and NTU is a data from PPWSA
*4 Hardness is expressed as mg/L as CaCo3

“Drinking Water Project”
Kisui Water Treatment Japan, Inc.

As of Apr.30.2014



4 Drinking water project Construction guideline 140430.xlsx

APSARA's

Construction procedure flow in charge . Contents
permission
our PJ team
Preparation | 1 Decide layout plan * PPWS.A No need Marking setting position with a thread, spray etc.
constrution ’
team
our PJ
. . member . .
2 Dig an intake water well + No need Dig a intake water well by backhoe etc.
a local driller
. PPWSA — Dig a setting point around 10-20cm and put in rubble
. Ground leveling & f and pour concrete (abandoned concrete) into finish and
Construction | 3 . . constrution Need
lay pipes under the concrete foundation team make to GL(Ground level).
— Lay pipes under the concrete foundation
4 Maki f dati coiigft?on - Set concrete forms/reinforcing bars
aking Toundation — Cast ready—mixed concrete
team
5 Set ( b -Id) basi coiigft?on - Set concrete forms/reinforcing bars
et tor bul asins — Pour ready—mixed concrete
team
PPWSA — Connect spray pipes, collecting pipes and deliveryin
6 Connect pipes constrution - Ce pray pipes, g pip rying
team pip
PPWSA
7 Set partition boards constrution Put a partition boards into pre—treatment basin
team
8 Set pumps our PJ team Set water pumps
PPWSA
9 Set aeration stairway, perforated box constrution Set aeration stairway and perforated box
team
10 Set rtition boards in nd filtrataion basin coizrft,?\on Lay collecting pipe on outskirts in gravel and put a
et partuitio oards In sa litrataio asins team partition board on the top.
PPWSA Put stones into pretreatment basin,
11 Put filtration media constrution put chacorl into chacorl filtration basin,
team put gravel and sand into sand filtration basin
. Lay conduct tube and run wires to control unit. (The
12 Set cables and control unit our PJ team same as from control unit to a generator.)
PPWSA
13 Set water storage tanks constrution Set water storage tanks
team
14 Set chemical pump etc. our PJ team Set chemical pump(chemical pump+timer+chemical tank)
Test 15 Test run our PJ team Check and adjust thesystem and modify if need

“Drinking Water Project”

Kisui Water Treatment Japan, Inc.




4 Drinking water project Construction guideline 140430.xIsx 2014.4.30

1 Decide layout plan
@ Marking setting position with a thread, spray etc.

[Points of construction]

- None

[Implementation)

— omit in this guideline

“Drinking Water Project”
Kisui Water Treatment Japan, Inc. 1



4 Drinking water project Construction guideline 140430.xIsx 2014.4.30

2 Dig an intake well
@Dig a intake water well by backhoe etc.

[Points of construction]

— dig it until water comes out and secure the depth of the water at least 1miter.

— in case the neighboring earth and sand collapse during digging or dig it more than 2miters, should do protective measure (put a shield etc.)
— if water would not come out from well, water will be taken from river

— in case water would be taken from river, deliverying PVC pipes from water pump to the well. And the pipes shall be lay under the gound.

[Implementation)

ready-made RC 'Hume pipe'

v GL+0 /\
SRR

i

N
N

v

Water intake well

“Drinking Water Project”
Kisui Water Treatment Japan, Inc. 2



4 Drinking water project Construction guideline 140430.xIsx 2014.4.30

3 Ground leveling & lay pipes under the concrete foundation
@Dig a setting point around 10-20cm and put rubble in and pour concrete (abandoned concrete) into finish and make to GL(Ground level).[J

@Lay pipes under the concrete foundation

[Points of construction]

— the rubble is acceptable to use the same as for the roadbed (rubble to lay under the asphalt)

— the concrete foundation shall be dual, and the size of lower foudation shall bigger than upper foundatin at least more than 500mm all sides.
— in case the excavated soil is soft, or contains much sand or clay, or becomes soften when includes water, shall mix cement with the soil
- lay collecting pipes

— when rasing the pipes, shall be fixed as temporary by sypport fittings

— anything is acceptable for the way of fixing the pipes even bores the concrete.

[Implementation]
see next page

“Drinking Water Project”
Kisui Water Treatment Japan, Inc. 3-1



4 Drinking water project Construction guideline 140430.xIsx 2014.4.30

3 Ground leveling & lay pipes under the concrete foundation

[Implementation]

\Dicai
)Digging foundation place

GL £

compaction by tamping machine or

@ plating machine

2)Compaction and laying rubble

level gauge
3)Lay pipes (for collecting pipes) . PIPE o
and put in ready—mix concrete GL+0 ‘ N
gg{ PVC pipe
casting ready-mixed concrete and meet to GL - must check and confirm that the pipe
curing 1- day . A
- pipes must use PVC made pipe
*In case there's no standard pipes
4)Curing concrete | - PIPE

such as HIVP, VP etc., the hardest
material pipes is preferable.
HIVP: good pressure tightness
VP :thick

ool lsg
150

“Drinking Water Project”
Kisui Water Treatment Japan, Inc. 3-2



4 Drinking water project Construction guideline 140430.xIsx 2014.4.30

4 Making foundation

@ Set concrete forms/reinforcing bars

@ Cast ready—mixed concrete

[Points of construction]

— shall use¢p 13mm or more as reinforcing bar

— the lattice space of the reinforcing bar shall be 100—150mm

— the reinforcing bars shall be two—step upper & lower structure, and its lower berth put in the ground directly and making space around 150mm by
stones or blocks, and upper section reinforcing bar put on it.

— shall make space at least 50mm from upper section reinforcing bar to surface of concrete foundation.

— the strength of ready—mixed concrete shall be more than 21.

[Implementation)

see next page

“Drinking Water Project”
Kisui Water Treatment Japan, Inc. 4-1



4 Drinking water project Construction guideline 140430.xIsx 2014.4.30

4 Making foundation

[Implementation)

1)Put piles for fixing reinforcing bar

Foundation place

. Piles for fixing reinforcing bar

;% [reinforcing bar)
—_————
i]: 100-
s 150mm
2)Lay lower berth reinforcing bar* \
*reinforcing bar should be : <>
c-40 100-150mm

D13@100-150 double
@ points must be tighten

3)Lay upper berth reinforcing bar put spacer *

B Lk i

¢GL*+0 A

*spacer: use hard material such as concrete. Normally 50mm corner.
It is ok to use concrete blocks or bricks, no-holes type is desirable.

4)Casting ready—mixed concrete* to mold

*ready-mixed concrete ;
desirable more than 21 compressive strength.
* In case it is difficult to make such strength o
concrete, at least, must use concrete which -
can be durable as foundation to put water [
treatment system on it. ’

T basin wall

I | ! _~ mold (marking at place to be casting concrete)

“Drinking Water Project”
Kisui Water Treatment Japan, Inc.

4-2



5 Set (or build) basins

@ Set concrete forms/reinforcing bars

@Pour ready—mixed concrete

>0

[Points of construction]

— thickness of basin must be more than 150mm.

— reinforcing bar must be used as ¢ 16mm over.

— the lattice of the reinforcing bar shall be 100—150mm
— the reinforcing bar shall be dual structure.

4 Drinking water project Construction guideline 140430.xIsx 2014.4.30

— the strength of ready—mixed concrete shall be more than 24.
*structural calculation needs for the above—mentioned points. Shall refer similar example.

[Implementation)

=The following is a case for build (Pre—tretment basin) * =
* Filtration basins will not be built at field. (Make basins before and set it)

basin wall/

foundation — |

/

reinforcing bar

/column bar
<caution!!>

Before #4 (making foudation), the column bar should be branched from reinforcing bar.

- the way of making (molding and casting concrete) pre-treatment
basin at field is the same as #4(making foudation).

- Reinforcing bar should be over D16, double

- Strength of concrete must be stronger than foundation concrete.

“Drinking Water Project”
Kisui Water Treatment Japan, Inc. 5



4 Drinking water project Construction guideline 140430.xIsx 2014.4.30

6 Connect pipes
@ Connect spray pipes, collecting pipes and deliverying pipes

{ OOOO

[Points of construction]

— shall use a water works bond.

— pipe support is OK just as anchoring (it is preferable if there's another way not to make core to basin)

— basically VP pipes shall be used. (Not use VU pipes due to too thin)

— as for the pipe diameter, acceptable to use Cambodian standard pipe (ANSI standard?), and if the pipes can interconnect, is ok even if has a little
diffirence in its diameter.

— as for collecting pipes, some part of them must 'not’ be bonded. it shall be detachable to be able to wash easier, and the both ends shall be fixed by
flange.

— spray pipes shall be supported by U-bolt with supporting board.

[Implementation)

see next page

“Drinking Water Project”
Kisui Water Treatment Japan, Inc. 6-1



4 Drinking water project Construction guideline 140430.xIsx 2014.4.30

6 Connect pipes

[Implementation)
1)Fixing to basins etc.

——— basin wall

%\Ok as anchoring, but anchoring length must be less tan half of basin's

|

|

=

pipe support / i

thickness, and the anchoring point must avoid reinforcing bar.

2)Collecting pipes

frange f— - - ] - —@— .
¢ =L make water collecting holes

L/
/ Ll with $10mm

| _ ~ _ . —
= T — | :H} A: be bonded
i o A B: not to be bonded (to be detachable)
i .
= blocks or bricks
S
-/ - -/ -/
. socket
3)Spray pipes

support pipes by fixing U-bolt to

% valve
ah S

_{) - -

elbow tube pipe

support panel

fix pipes by
'U-bolt’
valve

“Drinking Water Project”
Kisui Water Treatment Japan, Inc.
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6 Connect pipes

[Implementation)

4)Telescope intake

adjust hight by rope etc., and fix it

rope ———>

suction hose /

5)Drilling core points on basin wall
basin wall

making holes on basin wall (=drilling cores *)
->when do piping through the cores, a leaking problem will be occurred.
Then, water sealing bond or mortal need to be used.
here.
*When doing "drilling cores",
shall avoid to use reinforcing
bar inside the basin wall.

- "drilling cores" method is not recommendable, but in case using
ready-made material (hume pipe) for making basin,
there's no other way.

“Drinking Water Project”
Kisui Water Treatment Japan, Inc.

2014.4.30
[case of bulid basins at field)
possible to put a "sleeve" when build a basin.
reinforcing
bar >
sleeve
(the diameter
must bigger

than pipe's one)

mold /



4 Drinking water project Construction guideline 140430.xIsx 2014.4.30

1 Set partition boards

@Put a partition boards into pre—treatment basin

O

[Points of construction]
— shall make a partition board (made by ply wood etc.) with opening area , and fix it by mortar .

[Implementation)

partition board(make by plywood etc.)

/ fix by mortar, underwater bond etc.

prepare opening space

“Drinking Water Project”
Kisui Water Treatment Japan, Inc. 7



4 Drinking water project Construction guideline 140430.xIsx 2014.4.30

8 Set pumps
@ Set water pumps

[Points of construction]
— shall fix water pumps.
- fixing method (1) : put a supporting rod and fix the pump to it.
- fixing method (2) : usePVC pipe for connecting from the pump , and fix to the pipes by supporting metals.
* fixing method (2) is easier for maintenance, because PVC pipes can detachable by just takes off supporting metal.
— as for wiring, shall make a pull box near the intake well and be wiring in the box. (the box size shall be more than 200 X 200 X 150mm)

[Implementation)

see next page

“Drinking Water Project”
Kisui Water Treatment Japan, Inc. 8-1



4 Drinking water project Construction guideline 140430.xIsx 2014.4.30

8 Set pumps
[Implementation)
1) fixing method (1) 2) fixing method (2)
L supporting bar B"%\ metal band
)
water pump

L — metal band

stage

3) Wiring

==Y

pull-box
(wiring and insuration treatment
shall do using selfmelt tape)

“Drinking Water Project”
Kisui Water Treatment Japan, Inc. 8 -2



4 Drinking water project Construction guideline 140430.xIsx 2014.4.30

9 Set aeration stairway, perforated box
@ Set an aeration stairway and a perforated box

O

[Points of construction]
— aeration stairway is ok just put different length boards to be able to become stepped(stairway) form.
— perforated box can be replaceable to elbow tube. (but must put a mesh to the edge and be detachable with socket pipe)

[Implementation)

1)Aeration board (aeration stairway) 2)Clogging protection box for spray pipe(perforated box)
pipe perforated box
N\ holes in side wall

/(the purpose of this box is for preventing

ifferent lengh of boards . . .
clogging chacorls in spray pipes)

image

/ (aeration stairway)
~

fixing metal flow of water elbow tube
in order to be A\ -
'detachable' and can i mesh

wash it, A is bonding, |
and B is not bonding /

B i socket

“Drinking Water Project”
Kisui Water Treatment Japan, Inc. 9



4 Drinking water project Construction guideline 140430.xIsx 2014.4.30

10 Set partition boards in sand filtrataion basins
@Lay collecting pipe on outskirts in gravel and put a partition board on the top.

[Points of construction]
- partation board is not require to be fixed. The holes shall make many and be small (around ¢ 10mm)

[Implementation)

sand filtration basin

,\' partition board

sand 0 ccccccccecece o

eesccscscsscsssee | — $lOMmorso

gravel< it mietataiei

no need to be fixed.
\ the purpose of this board is not enter sand to gravel's area
collecting pipe

E

“Drinking Water Project”
Kisui Water Treatment Japan, Inc. 10



4 Drinking water project Construction guideline 140430.xIsx 2014.4.30

11 Put filtration media

@Put stones into pre—treatment basin, chacorl into chacorl filtration basin, and gravels and sand into sand filtration basins.

o> o

[Points of construction]

— size of stones in pre—treatment : 10cm each.

— size of chacorl in chacorl filtration : a few cm each

— size of gravels in sand filtration  : 2—-20mm

— size of sand in sand filtration *  : 0.3-0.6mm, uniformity coefficicent2

* the sand is ok as the same as using water plant.
[Implementation)

— omit in this guideline

“Drinking Water Project”
Kisui Water Treatment Japan, Inc. 11



4 Drinking water project Construction guideline 140430.xIsx 2014.4.30

12 Set cables and control unit
@Lay conduct tube and run wires to control unit. (The same as from control unit to a generator.)

[Points of construction]

— conduct tube shall be about ¢ 20.

— wires are 1.25sq—2c for power.

— power line will be substituted by CV cable.

[Implementation)
control unit

conduct tube*( on the ground)

\ generator

conduct tube* (under the ground)

*conduct tube shall be PF28 or FEP30 (or bigger diameter is better)

“Drinking Water Project”
Kisui Water Treatment Japan, Inc. 12
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13 Set water storage tanks
@ Set water storage tanks

[Points of construction]
— capacity of water strage tank is around 1-2kl with stainless made

— the water level point in storage tank must not be higher than the intake level point of telescope. (in order to prevent backward flow, top point of the
tank should be lower than the point of root of suction hose)

— install a footstool to fit the height of the water supply point

[Implementation] water storage tank

A7

suction hose

frame :
Hight(H)/Length(L) = adjust the
hight of frame to be range from

pipes are put
1/50to 1/100 int the ground.

“Drinking Water Project”
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4 Drinking water project Construction guideline 140430.xIsx

14 Set chemical pump etc.
@ Set chemical pump (chemical pump + timer + chemical tank)

[Points of construction]
— chemical pump is acceptable as a pump for experimental—use.
— if the conventional chemical pump is lower cost, will use it.

[Implementation)

chemical pump unit

motor

7

micro-ring pump or
tubing pump

“Drinking Water Project”

Kisui Water Treatment Japan, Inc.

/ NaOCL tank

2014.4.30
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15 Test run
@ Check and adjust the system and modify if it needs

[Points of construction]
— modify if it needs.

[Implementation)

— omit in this guideline

“Drinking Water Project”
Kisui Water Treatment Japan, Inc. 15



Materials

over

2014.4.30
Item page Usage Specification Remarks
1|Ready—made RC Hume pipe 2 |intake well standard
2|rubble 3 |foundation for road construction is acceptable
3lready—mix concrete 3 |n slump value 8cm, coarse aggregate 20—40mm
4|PVC pipe 3 |collecting pipe 20-50A mainly 50A
5|reinforcing bar(1) 4 |foundation ® 13 D13@100-150 double (spacer included)
6|reinforcing bar(2) 5 |pre—treatment basin [ 16 D16@100-150 double
7|ready—mix concrete 5 [# strength 24N/mm?2

chacorl filtration basin

- If PPWSA can produce stonger hume pipe, its

8|Ready—made RC Hume pipe 5 . . . strong type preferable
sand filtration basin - in case build basin at field, not 'sylinder form’ but the
pipe support, valve,frange,socket, 6 coIIe.cting/spray/deIive for 20-50A
U-bolt,support panel ry pipe
10|partition board (1) 7 |pre—treatment basin made by plywood etc., is ok
) . 1)0.40kw, AC220V(50Hz), Q(max) 200-300Liter/min., Head 6—10m
11|water pump 8 intake pump, regulation (With 2—float sensors) . _
pump 2)0.40kw, AC220V(50Hz), Q(max) 200-300Liter/min., Head 6—10m
(With 1-float sensor)
12]supporting bar, metal band 8 "
13|different length of boards 9 |aeration stairway
14|perforated box or elbow tube 9 |chacorl filtration basin |34.6 °C
15|partition board (2) 10,11 [sand filtration basin 33.0 °C
16|stones 10,11 |pre—treatment basin  |113.0 y S/cm size: 10cm each
17|chacorl 10,11 |chacorl filtration basin 94.30%|size: a few cm each
18|sand 10,11 |sand filtration basin 39.0 size: 0.3—0,6mm uniformity 2
19|gravels 1011/ " size: 2-20mm
20lconduct tube 19 [pume to control unit to pump to control
generator unit to generator
21|wires 12 | n " 1.25sq—2¢ for power (ex.CV1.255q—4C)
22|generator 12 | i 220v, 1.5kw
23|Water storage tank 13 |storage tank 1-2kl, stainless
24|suction hose 13 | n 50A, 1-2m
25|frame 13 |/ its upto delivery distance
26 Fuab?nszS;?pwﬁﬁi::Elﬁ gl(i)*ll::fr or 14 |chemical pump ex) tubing pumep; 145x68x115, 62-90ml/min.
27|Water storage tank 13 |storage 1kl, stainless

“Drinking Water Project”
Kisui Water Treatment Japan, Inc.
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