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l.

PROJECT SUMMARY

I. DESCRIPTION OF PROJECT, PROPOSAL AGENCY, PROJECT]
IMPLEMENTATION AGENCY AND OPI RATION AGENCY.

1.1 Project description

1.1.1
v

<

1.1.2

Project objectives
Completing the construction of water supply system to mecet water nceds of the
entire island of Ha Nam. Quang Yen tovn. Quang Ninh province
Improving quality of life of people in the project arca
Reducing water-born discases

Improving the role and position of the project area. Ha Nam island in Quang Yen
town. Quang Ninh province.

Promoting economic development, attra:ting investment.

Summary of technical proposals for the project

Table 1: Summary of technical proposals for water supply system in Phong Coc Ward

[tems luhmcal solutlons

~Location Phong Coc Ward, QUdl o Yen town, Quang Ninh prov ince

Water supply diagram  Rehabilitate and expard the water supply system in Phunu Coc

Ward from Q = 600 m3/day to Q = 1.100m3/day.

Water source is from “en Lap lake => raw water chancl=> Water
reversoir > Pumping station | water treatment work = water
tank -> Clean water pumping station -> distribution and service
pipeline network.

“Water supply capacity  Water éupply Capacityfmtil ygér 2020:: Q= 100mg/da\

[ntake structure — PST Install 02 centrifugal horizontal-axis pumps (01 opualmn 01

standby) with Q=46m2/h, H=29m.

~Ireatment works Rehabilitate and expand Phong Coc water treatment plam with

capacity from Q =350m3/day to [.100m3/day
- Build new pump stations and chemical house.
- Construct a new treatment work DHK-V4.1000.
- Construct a new watcr tank by steel Vefticiency = 312m3.
- Install 03 clean pumps: Q=39m3/h, I1=34m.

Transmission, Using HDPE-PN8 pipc for transmission and d]smbutmn pipe with
distribution/service diameter of:
pipeline network _DN200-L=1.143m

DOC Consultant - 2010

-DN160-L=1,295m
-DNI110-L=1.534m
Using HDPE-PNS pip: for service pipe:

HDPE D75 Pipe m .00l
HDPE D 63 Pipe m 2323
HDPE D 50 Pipe m 2120
HDPE D 40 Pipe m  2.689
ll[)l’l D 32 Pipe m 640
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Items

l echnrlrul solutl()ns

HDPE D75 m 5061
HDPE D63 m 2.823
HDPE D30 m AR
HDPE D40 m 2689
HDPE D30 m 2100

Table 2

Items

: Summary of technical proposal for water supply system in Cam La commune

l‘echmcal solutmns B

[.ocation

Cam La commune Quang Yen town, Quang Ninh pr ovmu

Water supply diagram

Rehabilitate and upgrale of Cam La water supply svstems from
Q=120 m3/day to Q=7( Om3/day.

From Yen Lap lake’s water source = raw water chanel = Water
reversoir = pumping s ation 1 = treatment work -> water tank - -
pumping station 2 -> distribution and service pipeline network.

Water supply capacity

Water supply capacity until ySa—r 2 )70’“Q = 1.000 1113/dg1§;

“Intake structure - PS1

Install 02 horizontal pump with Q=29m3/h, H 29m

Treatment plant

Rehabilitate and expand Cam la water treatment plant from Q)
Q=120m3/day to Q=70)m3/day

- Improve the pump sta ion and chemical house

- Construct a new treatinent work DHK-V4.1000.

- Construct a new water tank by steel Vegrcieney = 1760 m3.

- Install 02 clean pumping station: Q=45m3/h. [{=34m

Transmission,
distribution/service
pipeline network

Using [IDPE-PNS8 pipe for transmission and dlstnbullon piy th
with diameter of:

HDPE pipe D160 m 992
HDPE pipe D11 m 2.30
Using HDPE-PNS pipe for service pipe:
HDPE pipe D63 3.260
HDPE pipe D50 m [.344
HDPE pipe D40 m 1.647
HDPE pipe D32 m 1.616
Table 3: Summary of technical proposals for water supply system in_Lien Hou
commuie
/ ltcmsiwrw} o FLChI;T(ZII soluti&]g o

. ocat on

Lien Hoa commune, Q 1ang Yen town. Quang Ninh pm\ nce

Water supply diagram

Rchabilitate and upgrade the water supply system in Lien Hoa

commune from Q=360 m3/day to Q=1.300m3/day.

Yen Lap lake’s water source => raw water chanel = Clean water

reversoir = pumping : tation 1 -> water treatment unit = reservoir
> pumping station 2 - - distribution and service pipeline network.

\\dtu 511[;}31\ capacity

Water supply capacﬂy antil year 2020: Q= 1.300 m3/day

Intake structure -~ PS|

Install 3 horizontal puraps Q= 30 mg/hik 29m

/)/)( ( rwsu/lum - 2010
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~ Items TCth]l(,Jl solutlons -
Treatment plant Rehabilitate and c\pa: d Lien Hoa treatment planl rom Q) 300m’
/day to Q=13 00m" lay.
- Construct a new watcr tank by steel Vetticiensy = 312 1m3.
- Construct a new trearment work DHK-V 4.1300
- Install 3 clean water Humps: Q=46m3/h. H=34m. and o backwash
~pump: Q=30m3/h, 1= 29m

lumsmls\mn ” Using HDPE-PNS pip: for transmission and distribution pipe with
distribution/service diameter of:
pipeline network HDPE D200 m 138

HDPE D60 m Fohs

HDPE D110 m 3.278

Using HDPI-PNS pip 2 for service pipe

HDPE D63 m 753
HDPE D>0 m 3.371
HDPE D40 . 2.770
DPEP D32 m 1.343

1.2 Project responsible agencies.

I- Project name: water supply system upgrading. rehabilitating and expanding project for
03 communces of Phong Coc. Cam La. Lich Hoa in Quang Yen town. Quane Ninh
province financed by ODA borrowed fund from latalia Government for water industry in
phase 1:
2- I:xecuting agency: Quang Ninh Provincial I'cople's Committee. Viet Nam

a) Contact Address: Hong Ha ward - a Long - Quang Ninh.

b) Phone number: 033.3836032 Irax: 033.38353353

¢) Email: vpubnd@quangninh.gov.vi,
3- Project proposing agency

a) Quang Ninh Department of Agricul ure and Rural Development

b) Address : Hong Ha ward - Ha Long - Quang Ninh
) Phone 0 033.835661 lrax: (133.839597

4- Project Owner: Hong Quang Co.., Ltd
a) Contact Address 4 arca — Phong Hai ward— Quang Yen town  Quang Ninh
b) Phone number — : 033.3680610 [Fax: 033.36800610
2. PROJECT IMPLEMENTATION PROGRESS
- Preparing Ieasibility Study Report: May 2014

- Designing detailed design drawings. cost estimation and biddine  documents -
January. 2015

- Bidding. approving and sclulmo (,0[]2)[] uction contractor: /\ pr ll )l >

/)/)( ( (m\u/mnl ~ 2010
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- Construction of works : trom June. 20 3 to December. 2016,
3. LOCATION OF PROJECT

The project is implemented in 03 communes in Ha Nam island of Quang Yen
town. Quang Ninh province

4. FINANCING SOURCE OF THE PROJECT
4.1 Total investment cost:
Total investment cost of the project is: 29.274,000,000 V'ND.
4.2 Funding source of the project:

The project is implemented with commodity assistance capital  from  the
Government of Ttaly and counterpart fund (the Ministry of Finance and People
committees of Quang Ninh province). In which:

- Commodity assistance from the Governnient of L1,644.000,000 VND
[taly : Rate 2 H40%

17,630,000,000 VND
Rate - 60%

- Counterpart fund:

4.3 Financial mechanism

Commodity assistance from the Goernment of ltaly: the Project Owner s
allocated with capital as capital budget.

Counterpart fund of the Ministry of Firance and the People’™s Commitice of Quang
Ninh Province: The Project Owner is financed under the Budget Law

5. PROJECT EFFICIENCY

5.1 Financial Efficiency

v' Water tariff for domestic use: 4.000 VMD/1 m3

v' Water tariff for administrative. public: 5.700 VND/1 m3

v Water tariff for small production. small industry: 6.800 VNID/1 m3

v Water tarift for business. services, resteurants: 9.800 VND/1 m3

V' Average water tariff: 4.945 VND/Im3.

v'The analvsis is as follows:
NPV value 46.)20 (million VND)
FIRR coefficient: 12.96%

5.2 Economic Efficiency
['NPV value 11,100

Benelit/Cost ratio (EBCR) L15
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EIRR coefficient: 14,95%

3.3 Social efficiency

The implemented project will bring about a great social-cconomic efficieney and
contribute to improve living standards ind conditions of people in the project arca
and also attract investors to build infrastructure. trade and service centre and
attract tourists to the island of Ha Nam

DDC Consultant - 2010
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1. CONTEXT AND RATIONALE OF THE PROJECT

1. GENERAL INTRODUCTION

1.1 Overview

Water and rural sanitation has been one «f the top national goals in Viet Nam. Since
998, Victnam national objective program on water and sanitation in rural arcas has been
mmplemented since 1998, The program has o far brought about significant eflect. The
number of people access to clean water and s: fe sanitation increased significantly .

Quang Yen district is located in the southern of Quang Ninh. this is the land of rich
culture and long history with the heroic historical evidence of the nation. Along with the
development of the nation, Quang Yen has changed it appearance day by dav and the
rural arcas are gradually improving. In recent years with the attention of the Government.
ministries and central branches and along witl the endeavor of the locality. the cconomy
- society of the district has made significant progress: people's lives are improved and
infrastructure has been gradually built. Local Party ha pay attention to investment task to
develop infrastructure such as clectricity, schools. clinics, roads. irrigation..... However.
with limited budget. while there are many problems to be solved, so in some arcas did not
meet the essential needs of the people. Especially the problem of water supply and
drainage and environmental sanitation const uction which has not been uniform and
completed.

Quang Ninh Provincial People's Commitiee has assigned the Center for water and
rural sanitation. Quang Ninh province to tak: water to the people on Ha Nam island.
Hlowever. until now water supply is only processed at modest level for some urban : and
for some suburban areas, there is no water supply system or some water plants have been
built and invested but does not operate at its full capacity due to lack of funds to invest in
expanding network of distribution pipeline Many projects have been calling for
nvestment to provide access to clean water including the upgrading. improving and
expanding regional water supply system in [la Nam island. Quang Yen town. Quang
Ninh province

1.2 Project introduction

Project name: Project name: water supplv system upgrading. rchabilitating and
eXpanding project in Ha Nam island. Quang Y :n town. Quang Ninh province:

Project Owner: Hong Quang Company Limited:

Consultant: Dong Duong Construction and Inyestment Joint Stock Company (DDC)
Project location: Phong Coc Ward. Cam La. [ien Hoa. Quang Yen town. Quang Ninh
Orovinee.

Commencement and completion date: Commencement time on December. 2013 and
“omplcetion time on December, 2016,

11( '7( ';)m‘u/lunl ~ 2010
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2. INVESTMENT NECESSITY
2.1 Current status of the project area
2.1.1  General
Surveyving, collecting data and as:essing  the  current  state  of technical
mirastructure systems in general. the current status of water supply systems in particular
is to understand the actual situation as well s the inadequacies. the burning issucs on
water demand in the project area as a whole huyén Quang Yen town. Effectiveness and

feasibility of the project is guaranteed by the status of the project area.
2.1.2  Current status of water supply

2.1.2.1.1 Comment and assessment

In general, water resource faint of Quar @ Yen Town is very limited. Lieht surtace
water and groundwater is very limited and sc_pale vav. Vi also planning to utilize both
water supply rainwater. surface water extraction or if ground water exploitation regime
must be appropriate to prevent salt water fron: side (river water salinity) and ¢o up from
deep (water in limestone CP). With water resources in Henan island arca than the district
is more limited. can only exploit rainwater and surface water to process water supply.

2.1.2.2 Current status of domestic water supply .
2.1.2.2.1 The status of people’s water using

Ha Nam Island area as well as localities it the coastal mountains. the water used for
drinking activities in an organized way is still inadequate. Rural people cver took
advantage of all the water, depending on natural conditions and socio-ecconomic of the
familv. Rainwater on the island has become the leading source of water supply for local
pcople:  most households have some equipment such as jars, ... inspired to collect and
store rainwater. Howerver. the number of hotsehold can collect and store rainwater for
cooking and daily life activities is limited, cach village has only a few family afford of
building new storage tanks with a capacity laige. The majority of water used by surface
water (rivers, ponds. lakes).

2.1.2.2.2 Water treatment works in Ha Nam i~land

Until now, the water supply for domestic use in Ha Nam island. Quang Yen town
remains some concerns. In recent years, the water supply has been implemented in some
localities with better condition. The existing water supply plant were built m 80 or 90
decade. These are plants with out of date and simple technology and are not qualified to
process fresh water as defined by the Misnistry of Health. In some communes. there have
been implementation of UNICEFE well but the quantity is not much

Below are some of the current water processing construction in Ha Nam island.
%w Current status of water supply station

| Station name Item Status
‘ Water from Yen [ ap l ke
- Cam La station 1. Reservoir Using 1 reservoir tor 550 households/ 970 house
i Capacity Q =120 “holds -
- mi/day. Volune:
i ArcaS =170 m2 V max = 3000 m3; Vib=2500 m3
) Shortasc of reserves

/>/>( (unsn//am - '7()/()
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Current status 01 ‘Wwater s_pu station

Item 4 Status )

2. Pumpmg Supply pump (1 pump): Q= 50 m3/h. 11 40m
station (directly pumping from primary scttling reservoir
. |toncwork)

hj( PLIJ[IH” because of small e C 1p 1 11\ “and parthy

3. Filter | Lailu
] Degr Wed. 711__01*11_1 use now

4. Network Lenulh cL=95 km

7D‘1am ler ILdULLd fmn}‘l) ‘)) to D;‘ 27

- Get water hom Yen Lap IE\J -

1. Reservoir Usm« 2 basin water suppl\mU for 680 house hold.
2000 1ouscholdr Y

Volurie V= 4000 m3: S = 5000 m2. in vood

| operaiion ]
: Shortage of ruuvcs -

: l"hong C()C itation 2. Pumping Raw water pump (1 pump) Q, =78 m3/h ( I’unu
- Capacity Q =600 . > from ieservoir to the filter tank)

LS Station T TeA S o

- m3day Clean water pump (1 pump): Q2 = 33 m3'h (Pump
‘ from 1eservoir to network) o

[t has ust been built with small capacity ( 1Smih).

3. Filter
thus it is not used now B o
4. Reservoir Capauty: 90m3 ) o
3. Network | Length: =10.5km

P ERA." Dlann ter rcduce from D = 9( 0tol ILi“Z
1. Reservoir | Get water from Yen JLap lake o
: Use a -eservoir to reserve water and supplving for
i 720 hcuse holds/ 2065 house holds - 7
In goo 1 operation, w1th indicator: V =3 )m 3
| B ShOI’LJ se of reserves
| Raw water pump (1 pump Q= 78 m3/h (Pump
 Lien Hoa station 2. Pumping trom IeSErvolr 1o filter tank) -
L Supplyv water to 2 station Clean vater pump 2 ( (] pump) Q> = 33 md'h
Ccommunes: Lien (Pump from reservoir tonetwork)
CHoa2and Lien | Backwash pump: Q =80m3/h
Hoa 3 .
| Q=360m"/day 3. Filter In ba\dﬂ dperation
‘ [nsutfi:ient volume

4 Basin Shorta: © of \’(.)lum(: ‘

Lack o “chemical equipment
. 5 Netwo;k {\J‘u;wz/v;l;}l (uPV( ) pxpu is damawd al m‘m\ part

2.1.2.2.3 Comment and evaluation:

In general. the use of water of the peoy le on Ha Narn island is still very limited.
water treatment technologies is backward and 1 ot qualified for standard food hygiene and
activities of people. Treatment works were built long ago. are now seriously deeraded.

«)/)( (mi\u/lum —’()/()
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many items in the works no longer used, lack of reserves. Thus construction. renosyation
and upgrading of water supply system in Ha Nam island is urgently needed.

2.1.3  Drainage system and environmental sanitation

The drainage system in the commures in the project arca. is unavailable or
incomplete. The water is poured out naturally  improperly and unplanned or defined in «
certain direction. Rainwater and wastewater How out into the grooves in the road cdees
or in the alley and then flow into the pond, lake or canal leading to serious environmental

pollution due to uncollected.

2.1.4  Traffic status

Network of rural  and town’s traffic including town road and inter-communal
roads are relatively convenient and casy. The road network and motorways were built
reaching 100% level. Network of inter-villag ¢ road is gradually uperaded. Hundreds off
miles have been concreted and asphalted to meet the demand for travelline and
commodity exchanging and making a better oresent of the rural. Currently. communes

arc continuously implemented concretion of rural roads.

Network of waterway with large and sinall canals spread evenly across communes

with a convenient system of dikes for irrigation in agricultural production.
2.1.5  [Irrigation status

[n many different funds from central 10 local levels. there are many investment
projects in irrigation infrastructure throughout the district. The irrigation construction in
and out the system basically meet the requirciments of irrigation water. In order to serve
agricultural production at the highest level, cooperatives focus on irrigation and annually
mobilize contributions of thousands of labcr to dredg canals and ditches. Pumping
stations are active in adding new field-pump irigation for production and also repairring

or building more irrigation works.

2.2 The needs for investment

As stated in the previous section, comiunes on Ha Nam island. Quang Yen town
now have the only source of safe water surtace water from Yen Lap [ ake which is
relatively abundant and can be utilized for living. besides people still make usce of water
wells (wells). public wells and rainwater. In 1sed water is not yet sanitary: and canncl
water duce to the end of the source . was heavily contaminated by the fertilizer and
organic matter.

So many germs arise in recent years such as: skin diseascs. intestinal discases .
evnacceological discases and respiratory diseises ... Water quality is not qualiticd and
aftecting to people's health.

Currently the rural cconomy is on the rise. Party and State always pay attention (o

develope the infrastructure of society. Focus 01 taking care 1o protect people's health and

/V)VDf ‘7 'Oﬁ@/lum '-:7()/()
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clean water 1s essential needs of man which is also one of criteria to evaluate the
civilized life of society in general and the people on the island region in particular.

The project of upgrading, improving and expanding water supply svstem in Ha
Nam island is very urgent. This is also a majcr policy ol developing the infrastructure in
the arca of 1sland district of the Party and Go vernment. in accordance with the desires off
the people.

/)/ );(m' (:7';}7}:\"1//lm11 ,:__7/)] 0 7
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s Island. Quang Ninli provinee

[11.  DESIGN, RESOURCES, RESULTS

I. WATER SOURCE
I.1. Overview

The project of upgrading, improving and expanding water supply system in Ta
Nam island. Quang Yen town, Quang Ninh province will build a centralized water supply
system o ensure hygiene standards following: regulations . Therefore. rescarch ol water
resource is one of requirements and has signi:icant meaning in project.

The different water sources are studied and compared by the consultant

1.2. Rain water source

Average annual rainfall in Quang Yen town is at 1657mm.

The rainy season occurs from May to October which are months with a ramfall of

over 100 mm. the month with highest ruinfall is August with over 300mm. From

November to April there is less rain. often no more than 50mm. Thus. in a vear there

are up to 6 months shortage of rain.
The quality of rainwater ensuring hygiene stendards but the average rainfall is irreeular.
flow of water supply for people not guarantzed. Thercfore. rain water is only able 0
partially meet the needs of people in the are: because rain depends on scason within o
vear.

1.3. Underground water

According to collecting documents, I'a Nam island with the characteristics ol
nearing the sea. sharly changing terrain and the geological structure in the project arca is
relatively complex and  potentially contains hzardous metal source such as Sh. As. Cu.

- especially radioactive elements. In many places. many reasons including unsanitarn
water cause the hair loss disease, intestinal discases. Underground water reserves in the
project area is low: groundwater extraction frem wells of houscholds contains more iron
and other impurities.

The above problem shows that in order to use groundwater as a source ol raw
water for the project it is nessary to conduc rescarch and evaluation  on quality of
undereground water reserves.

1.4. Sources of surface water

Main water supply source of Quang Yon town is Yen Lap lake. Yen Lap lake is
constructed on Mip river . a large river of Quang Ninh province. Mip river completel
Hows out of Quang Yen arca, only the end of river flowing nto the sca under the Quane
Yen land arca. This river has the length of 34 k. the arca of catchment is 182 km™ the
How capacity of about 133x106m3/ycar. Maxiinum low at 623m3/s. minimum 0 08 m3
. Minimal tralfic (annual Mini 2 0.46 m3/s). the largest Mini Mean (Mini 9 6.7 m3 s
207 on september, annual average in m3/s)

Yen Lap lake is constructed and put mto operation from 1980s with designed

‘ 6.3 1y . - - :
volume of T18x10°m”, altitude of water level + 23 5m. average depth 29.5m : lenath ol

DDC Consultant — 2010


http://www.scantopdf.eu
http://www.scantopdf.eu

Feasibility Studv Report Page-i4-

Water supply svstem upgrading, rehabilitating and expanaing project for Ha Nam's Island. Quang Nink provin.

20km and the width of smallest section about 100m (and the largest section ol 300m)
with main purpose of agricultural activities. and then using on the living activities of
Quang Yen town. Hoanh Bo town, and [11 Long city under Quang Ninh province.
Currently. dute to climate change and other causcs. water reserve of the reservoir dlso
reduces to 64 x10°m’. water level also reduces 5.5m comparing the design. Yen ap lake
always plays an important and unique role for the Quang Yen town.

FFor Hla Nam island arca. the water source of Yen Lap lake is the unique source tor
irrigation in the living activities of communes in the island. Open ditche system has
length of 20 km (main chanel) put water in <11 communes in the district. A pipeline D
L000 mm is set up accross Chanh river to take water from the north area of the district to
open ditche system of the communes in the island.

Water of Yen Lap lake to supply for the communes in Quang Yen district has the
high quality. meeting the requirements of living and drinking water. However. it shall
treat bacteria in Yen Lap lake prior to put wa er in use. In recent vears. Yen Lap Lake is
remforced and protected well.

Currently. the Yen Lap Lake is the source of raw water to water plants in the
project arca.Below is the table shows analys's results of water samples taken from the
Yen Lap.

Table 1: Water quality of Yen Lap lake

No Target Unit Result QCVI\igihi?}?ingMT |
I, pH 7.75 6.5:8.3
2 Turbid NTU | 70 i
3. Total Dissolved Solids (TDS) me/l T 1000
*4. ‘Absolute alum Ing/lCaC(); o80T
5. Rate of oxidationK MnO, mg/l O2 ‘Oh,(r)8_r‘__m*7m
a 6. Total hardness mg/1CaCO3 ~w8—0———~7—~—~ 77>‘A§l)()'
B RENGE mg/l 0001 Ty
7 x éN(')_{ - ' mg/1 7 7ﬁ5,48 “ 50
o mgl 003 |
T iSalinit)' — 0/oo 0,022 -
0l i'l‘mal Fe mg/I 1.68 0.3
12, Total Mn mg/l 0.2 0.3
13 Colil - MPNJIOONd |6
”14_?}}’@;1”1 . - CNone | None
1< jSUSpCHdCdEO]idd material mg/I L
‘ (SS) T D
16, fluoride (F) o mg/I 0.01 15
- | %jr?g,‘]()ridc (Ch) ' mg/l . MWATS‘ R 7”250-3()0

Water sample with analysing criteria: turbicity. salinity. total Fe and 1. Coli is not
mected drinking water and sanitation and living activitiv standard in Decision No.
09:2005/QD-BYT of the Ministry of Health.

/)7/7)(7' (7'();71:§‘z//l(41/z[ - ;7()/()
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Comparing the norms of the Yen Lap Lake™s water samples with the National technical
reeulation on the quality of surface water QCVN 08:2008 / BITNMT we sce that it is
possible to use the lake as a source of raw watr for the project .

Assess the water reserve at the reservoirs in the project area:

There is primary settling reservoir at 03 communes under the project arca taking water
from the small chanel system of Yen Lap lal.e. The reservoirs are wayer supph source
for the existing water supply plants of 03 corimunes. The existing status parameters are
the following:

Phong Coc reservoir:

Water reserve Q = 4000 m3. The quality c¢asures the supply of WTP for living and
drinking demand. According to water suppl design standard — pipeline network and
works TCVN 33:2006. water reserve of primary settling tank can meet the water supph
source for WTP with capacity of Qday<20)0 (m3/day). equivalent to detention time
about =2 days. depth H=1,5m-3.5m.

Thus. the water reserve and quality in Phong Coc reservoir ensures the requirements of
water supply source for the Plant.

Cam La reservoir:

Water reserve Q = 3000 m3. The quality ¢isures the supply off WTP for living and
drinking demand. According to water supply design standard — pipeline network and
works TCVN 33:2006. water reserve of primary settling tank can meet the water supply
source for WTP  with capacity of Qday<15)0 (m3/day). cquivalent to detention time
about =2 days. depth H=1.5m-3.5m

Thus. the water reserve and quality in Cam La reservoir ensures the requirements of
water supply source for the Plant.

Lien Hoa reservoir:

Water reserve Q = 3000 m3. The quality casures the supply of WTP tor living and
drinking demand. According to water supply design standard — pipeline network and
works TCVN 33:2006. water reserve of primary settling tank can meet the water supply
source for WTP  with capacity of Qday<1590 (m3/day). cquivalent to detention time
about t=2 days. depth H=1,5m-3.5m

Thus. the water reserve and quality in Lien Jloa reservoir ensures the requirements of
water supply source for the Plant.

1.5. Comparing and selecting water sources.

Through the information on the above wat:r sources it can be confirmed that the raw
water source for the project can only be harv :sted from two sources: surface water and
croundwater from Yen Lap Lake. The wates sources such as rainwater. water wells,
ponds can not be a source of raw water fo- the project. The below table shows the
comparison and selection between the two wa er sources: surface water and groundwater

ol Yen Lap Lake.

Table :Comparing and selectiong water sources

Content Yen Lap lake water Ground water

DDC Consultant 2010
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Content Yen Lap lake water Ground water
Advantages - Large reserves (average flow - Be convenient for exploitation

Disadvantag
s

Conclusion

rate Q = 120 million m3)

- In accordance with the scale of
water supply in rural arcas

- Need to build a syster1 of

irrigation ditches to bring waer to
the reservoir of the commune

and operation management.

- Investment cost. operating costs
and maintainance cost are
resonable

- Especially suitable for the rural
waler supply projects with small
scale

- Water quality is not stable so it
requires  a  complex  Treatment
technology.

- [t is required to conduct rescarch
to determine the volume and
quality of water to ensure the
exploitation in  long-term and
with stability.

- There are risks to impact on the
strata which can cause subsidence
during extracting groundwater

By analvzing the advantages and disadvantages mentioned above. the
major difficulty is that the quality is not stable and ensured. Besides.

for the region which can expioit surface water, it should be put higher

priority. Therefore, the feas ble and optimal option is using surface

water in Yen Lap lake .

Consultant recommends to choose surface water of Yen Lap river

as raw water source.

DOC Consultant 2010
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2. CAPACITY SCALE.
2.1. Research scope

The scope of the study for design phase to 2020 (phase 1: 2010-2020. Phasc 2:
2020-2030) bases on field surveys. the nataral boundarics. boundarics of planning.
development plan. characteristics of populat on and the consultation from concerned

agencies and sectors. According to the researcl . boundaries of the project are:

~ Phong Coc Ward with the boundary as follows:

1

Border Yen Hai commune in the north

Border Lien Vi commune in the East

- Being surrounded by Bach Dang river in the South and West( border on An [l
and Thuy Nguyen district).

~ Lien Hoa commune with the boundary as follow:

Border Phong Hai commune in the north

Border Ha An commune in the East

Border Yen Hai commune in the West

Border Lien Vi commune in the South

1

» Cam La commune with the boundary as follow:

Border Ha An commune in the north

1

Border Phong Hai commune in the East
- Border Nam Ha commune in the West

Border Yen Hai commune in the South

1

2.2. Water supply service region

[n principle. the water supply service region will be determined on (i) scope of
rescarch  projects. (i) service level of the project. (iii) population distribution
characteristics of the project area (iv) the statas of regional water supply project (v) the
financial status of the project.

Accordingly. the water supply services in Phase 1 will exclude a residential arca
far from downtown and households which arc scattered away from the center ol project.
Accordingly the rate of the water supply in 2020 is determined to be 80%. By Phasc 2
(2030) when the system go into stable operition, it will continue to expand the water

supply for the entire population of the project arca. this ratio is 90% water.
2.3. Population forecast

2.3.1. The rate of population growth

Various sources of information about the rate of population growth like: the

Statistical Yearbook of Quang Ninh provinee in 2009, data on the local People’s

DDC Consultant 2010
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Committee of communes in the project area and planning data have been  studicd and

compared.

The base for calculating the populaticn in the future is determined by the current
population data and the annual population erowth rate.

According to the data from the Statistic al Yearbook ol Quang Ninh. the population
of communes in recent years volatile and diffrent among regions. But in the long term. it
is expected that the population growth rate w 1l be cqual to the average of the district. as
follows:

*  Theperiod from 2010 to 2020:

- The population growth rate of Phong Coc Ward is 2.0%

The population growth rate of Lien Hoa commune is 2.0%.

The population growth rate of Cam L. commune is 1.5%.

*  The period from 2020 to 2030:

The population growth rate of Phong (Coc Ward is 2.3%

The population growth rate of Lien Hoa commune is 2.0%.

The population growth rate of Cam L: communc is 1.3%.

2.3.2.

Population forecast is described as belo v table:

Population forecast.

Table 3: Population forecast in project area

Estimate

( '1 Population Population Estimate Population |

| N Are: [;1613 grow th population growth = population

e ares (beople) rate in 2020 rate in 2030

‘ - (%) (people) (%) | (people)

j I | Phong Coc Ward 7040 2,0% 3087 2.3% 10132

2 | Lien Hoa Commune 7607 ©.0% 873¢ 2.1% 10651

‘ 3 Cam La Commune 4106 1,5% 5158 1.6% 3869
. _ S . . P - _ - !

Population forecast who will be supplicd with water is described as below table:

Table -1: Population forecast supplied with water

2010

2020 2030
Number ) | Number | Number
) Rate of of Rate of of Rate of of :
N Area populatio | populatio | populatio | populatio | populatio | populatio
0 n supplied | nsupplied | v supplied | n supplied | nsupplied | n supplicd |
with with with with with with
water (%) water vater (%) water water (%%) water
b | _(Man) o Man) 1 (Man)
I Phong Coc Ward 60% 4224 80% 64170 90% AR
y | Lienfoa 60% 1564 80% 6990 902 9380
-~ Commune

DDC Consultant 2010
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. Cam lLa 1 ‘ ;
3 . l 6()%J 3251 80% 4126 90 N282
- Commune N o I j

2.4. Forecast of water demand.
2.4.1.  Water for domestic use (Qsh)

Water supply standards for the project rea shall comply with standards TCXDVN
33-2006: Water supply - external networl: and works and Vietnam  Construction
Standards Volume 01- Water supply Planniig. Accordingly. the domestic water using
standard is determined through 02 following hasis:

(1) According to TCXDVN 33-2006. the standard of urban water supply for urban of
twpe Voand IV and the rural arca is 60-100 1 day per capita. Experience shows
that. in the carly installation of new water supply systems. water demand is low . so
the standard will be obtained at differer t periods.

(11) According to Vietnam construction standard water-supply planning. for water
demand for the rural population, the minimum standard of water supply for dailv
consumption is 80 1/ ng.day.

From the above 2 bases. Consultant proposed to select standard used for drinking
water projects in each region at different stage s as follows:

- Phase 1:

In the period from 2010 to 2020: 60-100 1/ day per capita
~ Phase 2:

[n the period from 2020 to 2030: 100-150 1/day per capita
2.4.2.  Water for other services

According to TCXDVN 33-2206. for water supply system for urban Type V. type
IV and rural population water demand for services other than domestic demand is taken
in proportion % of domestic demand at a rate « £ 10% -15%.

From the above two factors, to fit the specialized rules and regulations as well as
the nature of a rural water supply projects aad in accordance with the conditions and
practical nceds of water for the other daily necds in the project area. consultants give out
the water demand for other services as follotvs: (percentage of these other services in
comparison with daily life need, mect the criteria of TCXDVN 33-2006. has been
determined by experience of similar projects).
2.4.2.1. Water for service, commerce,

Water flow demand for services. comiierce is the amount of water allocated to
commercial service business units in the project arca and is determined by %% Qsh:

According to TCXDVN 33-2006, water supply for this demand

- Phase 1:
In the vears: 2010 - 2020: 5%Qsh
- Phase 2:

In the vear: 2020 - 2030: 10%Qsh

/)/)( ( 7))1.\'14//(111/ -2010
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2.4.2.2. Water for public
The amount of water to the public demanc is calculated by: 3-10% Qsh
2.4.2.3. Water for production and handicrafi

The volume ol water for small productior and handicraft demand is counted as 10-
[53%Qsh.

2.4.3. Water loss and leakage

According to TCXDVN 33-20006, water loss and leakage is determined by the rate of
pereentage of average daily capacity of the system (power on average daily water supph
capacity and water supply capacity to the demand other services).

Accordingly. the rate of leakage of wa er supply sysiem proposed is 2590 Oth
2.4.4.  Water used for the plant

Water fTow for its own treatment plant s the water filtered and other demands in
the plant which are determined by % average capacity of day: 5%Qtb.

2.4.5. The total water demand

Based on the standard water, water demind of 03 communes in the project area s
calculated using the following table:

Table 5::Water demand of Phong Coc Ward

I e |
NO | Content Unit 2013 2020 2030
o The served population
Total population supplied with water in erson j
| Phong Coc ward PRl a4 6d70 0 oy
1L ) Water supply standard i - ‘
i f Jotor o , ard £ sqtic den i >r.de |
: | Water supply standfud fgr domestic demand l/pcr.iﬁj 1 80 | 100
S Water §upply standard for public demand o 50, 50, .
~ 1 ("Qsh) ] S R R
N . Water supply standard for service-trading Lo o 0 | Y
B : y - e 5% %0 10%
- demand (% Qsh) i N R ‘
o Water supply standard for production demand | % 10% 10% 3%
3 ' Rate of water loss and leakage - % Qtt % 25% 25% 20% |
A — T T . |
6 * Rate used for station % Qtt %o 5% 3% Mo
7 - Daily use coefficient max - Kneay max = 1.35 135 .33
I Volume |
! » Vi — S O N N R
-~ Domestic demand (Qsh) i
CBhone Coe W 3/ dav |
' Phong Coc Ward m3/ day 206 518 | o1
o I - [ S T ! |
L g setie water . 2/ A | i
- Total domestic water demand m3/ day 206 S8 | o1
2 - Volume of water supplied for public demand — m3/ day 5 % 91
. Volume of water supplied for service-trading N ‘ |
3 = m3/ day B e, | ar |
 demand SRS IO = R o

/)7/)(7‘ ( '}}r};‘zl//(zle -2010
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I

"6

6

- Volume of water supplied for production 3/ ds !
- demand marday 30 32 I3
~ Total average water usage (Qtt m3/ da -
B ge (Q) - ? lﬂ 356621 E 1233
- Volume of lost and leakage water (%Qtt) m3/ day g 155 | (7
o S R 2 N S Sl -
7 i Volume of water for station (%Qtt) m3/ day ¢ S 0
| ) D )
-8 - Total average water volume per dav(Qtb | m3/ day -
b ; per day(Qtb) Yo as3 07 1542
9 Daily use coetficientmax - Kdav max m3/ day y A .- L
| - - [ e v b I R P R i .32
10 Daily capacitymax - Qmax m3/ day |
| o sapasty Q el 4 612 1090 2080 |
1 Daily capacitymax - Qmax - be rounded m3/ day
o Y eapaai Q R 1100 2.000
Table 6: Water demand for Lien Hoa commune
NO Content Unit 2013 2020 2030
B Population supplied with water
; T P . . . . . - - !
| Total population supplied with water in Lien erson
' Hoa Commune person 4,564 6.787 | 8.688 |
Water supply standard |
I Water supply standard for domestic demand I/per.day 20 9 10
“/i or S . P e T - B T 7
5 0/1tc1 upply standard for public demand o, 50, 50, L0
T (%Qsh) L i
3 Water supopl_\,' standard for service-trading o, 50, 50, L0,
demand (% Qsh) o B
! i Water supply standard for production demand | % 10% 10%% [3%
h) ~Rate of water loss and leakage - % Qtt % 25% 25% 20%
'~ Rate used for station % Qtt % 5% 5% 30
7 - Daily use cocfficient max - Kngay max = .35 .35 35
I Volume
- Domestic demand (Qsh)
| | l',if,lLHm Commune m3/ dz}\; 519 el Lo
ol estic water 3 3/ day R
'otal domestic water demand m3 (ﬁiwﬁ 1 59 e o4y
2 ~ Volume of water supplied for public demand | m3/ day 16 3 0
. - Volume of water supplied for éervicc—tradina 5 D i - ;
3 | = | m3/ day | ;
~ demand M Rl Lo
- Volume of water supplied for production 5
} , m3/ day A N
- demand - 32 ol >0
3 E Fotal average water usage (Qtt) m3/ day 383 733 408 |

/;[)(H( vl’))[\'l//[(”” - 2010
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0O

S

) ,_o
/(lf\’t -l

Volume of loss and leakage water (%Qtt) ~m3/ day o R ,
L R A DR 18 R . K SN,
1
7 - Volume of water for station (%6Qtt) m3/ day (8 - 0
¢ R / |
S ) Fotal average water volume pu"r dav(Qtb) m3/ dl,li 189 953 [ 750
9 Daily use coefficientmax - Kday max - m3/ day - . .
o S L3S RN .3
10 Daily capacitymax - Qmax | 3/ day :
b e Q ] MAPAY T ee0 L 1290 2380
1T Daily capacity max - Qmax - be rounded - m3/ day
o Ay capactty Q Yl 700 1,300 2400
Table 7: Water demand of Cam La commune
NO Content Unit 2013 2020 2030
!
I Population supplied with water
| Total population supplied with water in Cam eréon
La Commune P 3251 4126 5282
I Water supply standard
Water supply standard for domestic demand l/per.diy » 0 30 100
5 \:’ater supply standard for public demand o 50, 50, {09 |
[ (%Qsh) , L i o
3 - Water supply standard for service-trading o, 594 50, N
demand (% Qsh) | o A o ]
4 Water supply standard for production demand | % 10% 10% 3%
A Rate of water loss and leakage - % Qtt \ % 25% 25% 20%
6 Rate used for station % Qtt % 5% 5% 5%
7 Daily use coefficient max - Kday max == 1.35 .35 .35
I Yolume
[ Domestic demand (Qsh) ) - )
Cam La Commune | m3/ day 23 330 8
T ! I R — T 1
| |
I Tots 25t ater ¢ 3/ day |
] | Total domestic water demand m3/ d:y»__ s 330 528 |
2 Volume of water supplied for public demand ~ m3/ day n 17 5
. Volume of water supplied for service-trading L .| o |
3 = 1 m3/ day .
i demand R e SRl
| ; Volume of water supplied for production 3/ dav - .
I demand ’ 22 33 0
. o . L T
3 l'otal average water usage (Qtt) ‘ m3/ day 272 396 kR
i s A F T akaoe water (O . R av
6 Volume of lost and leakage water (%Qtt) m3/ day 63| 9w RE
7 / > of water for stati 0/, i 3/ day )
/ Volume of water for station (9Qtt) : m3/ day 3] 0 36
8 lotal average water volume per day(Qtb) - m3/ day 348 515 Q0]

/)/)2 Consultant — 2010
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Y Daily use coefficientmax - Kday max m3/ day
10 Daily capacitymax - Qmax m3/ day
11 Daily capacitymax - Qmax - be rounded m3/ day

2.5. The design horizon
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700

1.200
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Phasing of investment in water supply systems will be effective and avoid
wastetul investment. The project is divided into two investment phases as follows.

. Phase 1 from 2013 to 2020: con:truction and improvement ot the whole 03
water supply plant and aparrt of water supp y pipeline system in wards of Phong Coc.

Cam La and Lien Hoa commune

. [t 1s expected that should select a prefabricated modules. therefore it shall
be consistent with the manufacturer's equipment and DHK V4 prefabricated treatment

modules.

e Contents of proposed option: wate - from primary settling tank =2 Pumping
station 1> prefabricated treatment modules (Reactor associated with
[Lamella settling tank for sludge circulation + automatic valveless gravity
filter) = clean water reservoir = clean water reservoir 2 Pumping station

2 = Water supply network.

e Reactor associated with Lamella scttling tank for sludge circulation operated

by combination mechanism, adding more chemical to increase the

combination ability of sludge/grit in water. Water flows through nozzles at
high speed into the central pipeline. A low pressure area formed around the

center tube. Sludge adsorption and formation are relatively large on

settling tank. And circulating moving of particles separated in the water and
mud particles being sucked into the collision occurred repeatedly exposced.
The adhesive again to increase the ability to combine the sediment particles

in the water. Forming larger scalc cotton create gravity for rapid
sedimentation and changing dyn: mics of moving water create great

potential for sediment particles to the deposition process casy. Do take

advantage of reflux and chemical sludge in the tank should also

significantly reduce the amount « { necessary chemical to flocculation.

Sludge concentration after settling tank <5NTU

e ['inishing the above processes, water is cleaned by physical and chemical
surface before flowing into reservoir with Javel injection to disinfect and
then pumped into clean water reservoir. Secondary pumping station: using
vertical pump to suck water fron reservoir into water supply network.

- Capacity of Phong Coc station: with demand ot 1.100 m’/day. It is sclected a
DHK V4 treatment module with capacity of 1000 m’/day (this module can treat

with capacity over 1000 1n3/day, thus it meets the water supply demand).

- Capacity of Cam lLa station: with demand of 700 1n3/day. it 1s proposed to
select DHK V4 treatment module with capacity of 1000 1113./dz1y to meet the using
demand more anh more increasing in the future. The period after 2020 and the
current period can operate from 16 — 181/day.

/)I)( V'Z(, V'Vunsu//unl - 2010
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- Capacity of Lien Hoa station: with demand of 1300m*/day. it is proposed to
select DHK V4 treatment module with capacity of 13500 m‘Vday to meet the using
demand more anh more increasing in the future. The period after 2020 and the
current period can operate from 16 — 1¢h/day
= Phase 2 from 2020 to 2030. Construct ard complete water supply pipeline network
for 03 communes.

3. TECHNICAL OPTIONS
3.1. Studied contents

The study include options on treatment technology. water supply network. pipe
material and the operating mode of water suj ply systems. ._rawwater source is selected
from Yen Lap Lake. Water treatment technology remains for each station. water supply
network is carried out with hydraulic calculations to ensure water supply to the point of
consumption to the excess pressure at the end >t not less than 10m.

Technology solutions. appropriate structures to ensure treated water standards and
has the lowest cost..

3.2. Parameters and design standards
3.2.1.  Design parameters

~ Cam La station

Table 1:: Technical parameters of Cam La station

NO  [Item Design a suitable Technical requirments
construction for the
period
b ' To
2015 To
2020 2030
. Rehabilitate and  increase  containing
I Reservoir X -
volume
| e ,
b : Rehabilitate the station and replace |
o2 Pump station X .
| with new pump
L . Construct and rehabilitate  pressure
- I'recatment block X . |
| A 7 o filter tank
. . Build a new reservoir and  use |
4 Clean water reservoir X . e o
chemicals to purify the water
_ re ission an o N
spmy WQUISSION and X HDPE pipe(D110-D90-D63)
distribution pipeline ‘ )
Network — of  service Buid a network of HDPE pipe with
0 pipe X | diameter decrease from:D-=40 to23
Connection to Service pipe and small tvpe pipe
houschold. including before the meter
7 e .y e X . i ‘
meter and small type Meter with the accuracy of level Band
pipe the limits of error by flow

~ Phong Coc station

Table 3: Design coefficient of Phong Coc station

l)/)( 87'14)17.s‘z//i;111/ — 2010
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NO  Item Design a suitable

construction for period - . .
’ Fechnical requirments

To
2015 To2030
2020
] Reseroir N Reconstruct and increase containing
~volume
. Hld a new sing for station and
5 Pump station N Build a new housmg for station and |
~replace with new pump
3 Treatment block X Build a new batch processing
. . Build a new tank and usce chemical to
4 Clean water reservoir X . ‘
~ purify the water
3 I'ranmission and | .
5 T . X HDPE pipe(D110-D90-D63)
~ distribution pipe
, . . Buid a network of HDPE pipe with
Network  of  service . .
6 Jine N diameter decrease from:D- 40
P ToD=25)
Connectors to Service pipe and small pipe in ahcad
‘ household.  including ‘ of meter ‘
| 7 ; (
P meter and small type X . :
i i N P ' Meter with the accuracy of level B
ipe - T - |
P Pl ) 4 ___and the limits of error by flow ‘
~ Lien Hoa Station
Lable 17: Desion parameters of Lien Houa station
- NO  Item Design a suitable
construction for period Technical requirments
i - To To
i 2015
| .. 2020 2030
. Rehabilitate  and increase  containing
o Reservoir X ‘ N
| ~ volume
‘ Rehabilitate and replace with new
Pump station X
: pump
R . Construct and rehabilitate pressure
3 [reatment block X

filter

Rehabilitate the existing  reservoir
4 Clean water reservoir X and build a new tnk and use
chemical to purify the water

< lrammission - and x HDPE pipe(D110-D90-D63)
~ distribution pipeline.
Buid a pipeline network HDPE with

Network of  service . , . )
diameter decrease from: D10

O ineli AN
bipeline ‘ e <
Pl FoD-25
Connection o Service  pipeline  and  small pipe
~ household.  including . betore the meter. Meter with the |
meter and small type accuracy of level B and the limits of
pipe crror by flow.

7)/)( “Consultant —~ 2010
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3.3. Technical options
3.3.1. Options on treatment process

[he wastewater treatment process diagram o’ reatment plants is as follows:

~ Phong Coc station

Water from R Primary Primary PS (| Filiering work
Yen Lap "I sedimentation tank b 7| DHK V4
L i
PAC
Clo ——»
Y
Consumptio Water supply Secondary PS Clean water
e — [&———| reservoir
n household network !
~ Lien Hoa Station PAC J
| Water from Yen Primary sedimentation Primary PS 1 y, | Filterinz work
Lap lake ] tank - J » DHK V4
Alum injection J————-——_-«»
Y
Settling tank & primary
filter
Clo
A4
Consumption Water supply Secondary PS Clean water
household network D < reservoir

~ Cam La station

DDC Consuliant -~ 2010
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Water from - Primary Primary PS Filtcring work
Yen Lap lake sedimentation tank 4 DHK VA |
P | B |

‘: PAC
Clo f——»
Yy
Consumption Water supply Secondary Clean water
household  [¥ network 1 psg ' reservoir

3.3.2. Options on water supply pipe maierial
Selection of water supply pipe for distiibution and service network in the project
arca 1s reviewed based on technical featurcs of each pipe and cconomic costs on
installation and in similar works in Quang Ninh province.

Currently the material used for water supply is very diverse with many types.
such as uPVC pipe. plastic pipe PE / HDPE. steel. cast iron pipe (ductile cast iron and
erayv cast iron). glass fiber reinforced plastic pipe, ... The selection of the appropriate tvpe
of pipe for the project to ensure the highest eff ciency. the safest and most economical.

UPVC Pipes: are durable. long lite-service, low pressure loss. casy  for
construction and lower construction costs. Hc wever the management difficulties duce to
the vulnerable digging pipelines.

HDPE Pipes: There are many advantages like uPVC plastic pipe. It is also capable
of bending plastic, suitable for any terrain, esp :cially durable. long service life. However.
construction costs are often more expensive than uPVC. thus it should be applied to the
water supply pipes of small diameter.

Ductile Iron Pipe: There are durable. long-service life, safe in all terrain and
weather conditions. In particular can reduce the Demolition pipe. But. high construction
costs. high technical requirements in the constiuction, installation

Steel Pipe: There are all advantages lil.e cast iron pipes, besides, it is capable to
lead water better than cast iron pipe. Suitable for building in the complex terrain arcas.
However, construction costs arce expensive, niust take measures to paint anti-corrosion.
anti-crosion.

By comparing and studyv of the mentioned-above materials as well as the water
supply works which have been being constructed showing that: The combination of many
kinds of pipe which belongs to levels and qualities. effects as well as cost of cach needed
to calculate to find option to use material. Therefore. the Consultant proposes to sclect
the following material:

- HDPI: pipe will be used for the installaiion of distribution. services. water supply
pipeline networks to cach point of consumption in the project arca.

D/:)r(r ( "un‘\'zt/run/ _'.’()>/ O
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3.3.3. Technical solution for certain selected option
~ Technical solution

v' Phong Coc Station

We propose to expand Phong Coc water supply plant to supply water to residents
in the commune. The current capacity o Phong Coc water supply plant is ol
Q- 600m3/day to meet the local demand bising on the above calculation is about
FT0OmM3/day. it is neceessary to a new constru :tion to replace the existing degrading one.
[t can be summarized the main construction. to be built in the water supply plant as
follows:

Distribution pipeline network:

Distribution pipeline network is calculited according to the highest flow by hour.
Volume of water is  calculated basing on distribution table of water volume by hour of
period until vear 2020.

Hydraulic calculation is implemented by IEpanet program using HAZIEN-
WILLIAM hydraulic formula, roughness coeflicient for HDPE pipe is C = 140.

On the main distribution pipelines with a diameter larger than DN100. valves are
arranged at the lowest points. Building the bearings, the support at places ol Tee.
reduceers. bends, ...

The average depth of buried pipes to the pipe crown is 0.7m. The average width of
the trench 1s 0.8 m.

Using HDPL pipe-PN10 for transmission and distribution pipes.

Network of service pipeline

Network of service pipes use material HDPE-I'N 8

The service pipe is calculated following the flow distribution diagram and
depending on the number of households supp ied with water. Service pipes will mainly
lic on the sidewalk. 0.5 to 1.5 m away from houschold. The average bried depth of pipe is
0.5 m

No Main material Unit Quantity
] B HDPEDZOO pipe | S _l‘n*iiﬁi I l -[14,3
a i HDPE 1)160 pipe ‘ N S :1—‘;%7” - 7172‘)5
’» anlﬁ)_l’EDl 10 pipe o R Ha;i ] 1334
W 4 A D200 Two-way valve - ‘piltuji - I
\ ” D150 Two-way valve N —ww‘l"itc;i N |
0 ” D100 Two-way valve ] ”Wl’_i;:cﬂ” N I
777 'f‘ec HDPE D200 7 - Wﬁl’Tcg; |
}; Tee HDPLE D200x1 1()?2&)() - 7|’Itj;t, o 2
S Tee HDPE D160 * 7 —"--—'~[);;W*~W - 2
'-]~(')' Tee HD‘PE D110 - kiilr’lcczkﬁw - I
l l” ) Tee HDPE D200x160 - liﬁl'ieccﬁmw . 2
12| Tee HDPE DI60N110 0 Pieee | 2

DDC Consultant - 2010
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13 D200 Flexible joint Picce 1
1 DISO Flexible joint T

© IS D100 Flexible joint D pleee

S 6 BolBUD200 ’ L Pieee

17 BokBUDIGO D peee

C 18 BolBUDIIO V L Picce |

V l() W“? [)2()() |, = (),7]]] ShOl'l Pil’)e h T {)TC‘C_C o I J V 2

V 3() 3‘[)_1#()0*[: - ().7“] ShOl‘t pipC I PE;CQ VI :

o Zilip ' DI60 1. = 0.7m short pipe - D Piecc—mr 1T 2

2 DI Seal * 1 Piece | s

23 Bend HDPE D200x90 ' B Picce o

24 Bend HDPE D200x45 L Pleee |

25 Bend HDPE D200x22 0 Piece | 3

26 Bend HDPE D200x ] | ' | Piece |3

27 Bend HDPE DI160x22 D Pieee | 2

28 | Bend HDPE D160x1 1 o Pieee 6

29 | Bend HDPE DI110xI1 - L Pl | 3

House connection

The number of house connection points is temporarily calculated as 212 houscholds.
The project will cover the connection point. with the points of a material including
HDPLE pipe with diameters from PN10-D25-D 32, flow meters. valves. junction. clc.

v Lien Hoa Station

We propose to expand and renovate Lien FHloa water plant to supply water to people in
the commune. The current capacity of water plant is Q=360m3/day. to mect the water
demand of people in the village as calculated ubove need to build and improve treatment
plants to achieve capacity of 1500 m3/day.

[t can be summarized the main construction works at the water plant as follows:

Distribution pipeline network:

The network of distribution pipes is ¢i leulated basing on the highest amount of
using hours in a day. The amount is calculate 1 basing on the table of water distribution
by hour in the period toward 2020.

lhe hydraulic calculation of the nctwork uses Epanct program with  the
formulation of hydraulic calculation of HHAZI- WILLIAM with the roughness coefticient
for HDPL pipe is C= 140.

On the main tranmission pipe with the diameter over DNTOO. it is necceessary (o
nstall discharge valve at the lowest positions. It is neccessary to build a supports at the

position of Tee. reducers, bend, cte. ..

The average deepth of pipe laving from the pipe crown 1s 0.7 meter. The trench to
mstall pipe has width of 0.8 meter

/)/)(7( '(V»Vﬁsr'ullanl - j()/()
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Using HDPE-PNT1O pipe for tranmission and distribution network.

Service pipeline network

The network of pipe using HDPE-PN8 materi.l

Service pipeline is calculated according to the Flow diagram and depending on the
number of consumption house holds. Service pipe will be installed mainly on sidewalks
and about 0.5 to 1.5 meters from the house ho d. The average deepth of pipe laving is 0.3
meter

House connection

The number of house connections is temporarily calculated as 413, The Project
will pay for these connection points with the material for one point including HDPI--
PNT0 pipe with diameter of D25-D32, corresp onding meter. valve. jack ...

» Construction solution

Basing on the results of drilling for geological survey. it is necessary o make o
rcasonable solution for the structural work. This section only define the preliminar
measures on construction projects, constructio 1 solutions in detail will be presented in the
basic design of the project.

The works in the processing station will be constructed with reinforced concrete.
poured in place. On the distribution pipeline. the position of ¢lbows and connectors ..
must have bearing concrete. The valve pit. pit of brick building meter. knit cap with
reinforced concrete.

DOC Consultant — 2010

No Material Unit Quantity
o HDPE D200 pipe | w33
2 HDPE D160 pipe o m s
5 HDPEDIIOpipe | o s
4 D200 two-way valve - ;;;u R o ﬂl”
W b D150 two-way valve N Al;ignm D I
7 6 D100 two-way valve A - {;IZL ' 6 :
7| Tee HDPE D200x200x110 o Pieee |
S| Tee HDPE D160x160x110  piece | 2
9 Reducer HDPE D200x160 7 O Piec o
10| Reducer HDPE D160x110 D Pieee |
11| Flexible joint D200 -  Piece |
12| Flevible joint DISO L Peee |
13 Flexible joint D100 ‘ ol Pieee | o
b BoltBU D200 7  Pieee |
IS BoltBUDI6O C Pieee | |
16| BoltBUDIIO O Piece 6
171 D200 1 = 0.7m short pipe ) CPieee E
18 D160 [ = 0,7m short pipe R ﬁl‘;@f 7 2
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19 D160 L. = 0.7m short pipe picce 12
20 DO seal - * L e
21| Bend HDPE D200x90 ) o g T
2 Bend HDPE D200x11 L piee
B Bend HDPE: DI60x22 T e LT
1 | Bend HDPE DI60x11 o ol pieee s
25 Bend HDPE D110x90 Picce | !
26| Bend HDPE D1 10x45 B P ¢
27 | Bend HDPE D110x22 o Pieee |y
4_¥ Bend HDPE D110x 1T ' N Pieee B B |

v' Cam La station

We propose to expand Cam La water supply plant to supply water to citizens in
the commune. The current capacity of Cam I 1 water supply plant is of Q=120m3/day to
meet the citizen’s demand basing on the abtove calculation is about 700m3/dav. it s
neccessary to a new construction to replace the existing degrading one. It can be
summarized the main construction will be build in the water supply plant as follow:

Distribution pipeline network:

The network of distribution pipes is calculated basing on the highes amount of
using hours in a day. The amount is calculatcd basing on the table of water distribution
by hour in the period toward 2020.

As for hydraulic power. the network u.c¢ Epanct program with the formulation of
hydraulic HAZE- WILLIAM with the rough coefficient for IHDPE pipe. C= 140.

On the main tranmission pipe with the diameter over DN100. it is neeeessary o

nstall exposing valve at the lowest position. It is neccessary to build a supportor at the
position of T-shape connectors. .

The average deep of pipe fixing from the top of the pipe is 0.7 meter The diteh to
mstall pipe has width of 0.8 meter

Using HDPE-PNT10 pipe for transmission « nd distribution pipeline

Service pipeline network

The network of pipe use HDPE-PN8 material

Service pipeline is calculated according to the flow distribution diagram and
depending on the number of consumption house holds. Service pipe will be installed
mainly in sidewalks and about 0.5 to 1.5 mete  from the house hold. The average deepth
ol laving pipe is 0.5 meter

Connection to houschold:

The number of connection to househcId is temporarily calculated as 192, Ihe
Project will pay for these connection points with the material for one connection point

/)/)( (umu//un/ ,_7()/(}
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mcluding HDPE-PN10 pipe with diameter « £ D25-D32. a flow meter. valve. junction.
cte.:

|‘ No | NameA(;fmateﬁrial ] 7Eitm | lentll\
2 HDPEDIGO pipe | I RS
3 HDPEDIOpipe I R RV
7 4 WT;D*Z()O two-way valve - - I;IGL; 7'“ N 2
1 W ‘: D150 two-way valve B o Picce—A * v 3
o D100 two-way valve | ] Piece |
7 | TeeHDPED2O | Pieee | |
8| Tee HDPE D200x160x200 o Pieee |
o Tee HDPE D160 I Y
10 | TeeHDPEDIIO 0 Pieee |4
11| Reducer HDPE D200x110 C Piece R
12| Reducer HDPE D160x110 0 Pieee | 3
N 13 - Flexible joint D200 ] A“Piece ‘772
14| Flexible joint D150 1 Piece 3
| I3 Flexible joint D100 kPiece —‘ﬁw‘)r
16| BoltBU D200  Piece 2
17 I BoltBUDI6O 7 T bieee |
18| Bolt BUDIIO P | o
B 19 D200 L = 0,7m short pipe ] Piece N 7:1 o “
20| DI60 L =0.7m short pipe ]  Piece _‘76 ]
21 D160 L = 0,7m short pipe Piece I8 :
22 DI seal :::piece I o |
23 | Bend HDPE D200x22 Piece 3
21| Bend HDPE D200x1 |  Piece e
25 | Bend HDPE D160x45 a Piece 3
26| Bend HDPE D160x22 I Picce 6 |
27 Bend HDPE D160x 1| B  Picce ) |
28 | Bend HDPE D110x90 D Pieee | s
29 | Bend HDPE DI10x45 D Pieee s |
30| Bend HDPE D110x22 -  Piece |3 |
51 Bend HDPE DI1OxI| D e |13 |

~ Construction solution

Basing on the results of drilling for geological survey. it is necessary to make  a
reasonable solution for the structural work. This section only define the preliminan
measures on construction projects, constructior solutions in detail will be presented in the
basic design of the project.

/)/)( (()nsu/mm 2010
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The works in the processing station will be constructed with cast-in-place reinforeed
concrete. On the distribution pipeline. the positions of Tee and reducer. bend. cte . must
have concrete supports. The valve chamber.. meter chamber. cover slabs in reinforeed
conerete.

Details of caleulation of construction solution will be presented in basic desion.

~ Power supply solution.

The transformer of each water supply plant is considered to ensure the plant's
capacity in phase two.

3.3.4. Standard for materials, equipment and technical requirements

~ Distribution Pipe: HDPE [SO 4427 1996 (E). test pressure 12ke/em2. Other

accessories such as reducer. Tee. Bend

- Service pipe: Using HDPE pipe in accordance with 1SO 4427-1996 (1), the trial

pressure of 8kg/em?2. Other accessoric s such as reducer. Tee. bend. .
- Accessories:
o Valves :
Valves are provided to separate a sys em or device for purposes of maintenance
. . N o . 0 /s -
and repair. They must be suitable for the con inous working pressure at 70" C and for at
least 1.25 times maximum working pressure of the current system.

Valves are used as flange gate valve marufacturing under standard BS 5163. feneth
(distance of two flanges) standard BS 5163 (ISO 5752 scries 3). PN 10/16 Flange and
drilling to ISO 7005-2. Valve body and valve cover are made of gray cast iron (BS 1432
grade 220/250) or ductile cast iron (BS 2789 grade 300-7).

Valve on the transmission network and listribution are used as manually opcrated
gate valve.

o Flexible joints

Solt connections must be manufactured according to ISO 9001 standards. All details

of fittings including bolts and nuts shall be coated to avoid corrosion at the highest level.

All'types of coupling must be mounted fistures avajlable help for the installation arc
quick and effective without lubrication and docs not need any special tools.

o Air release valve:

Must be a single valve with a hole wide and semi-automatic operation by the 1lange
according 1o ISO 7005-2 (EN 1092-2:1997. DIN 2501). Body and lid valve must be made
oleray cast iron GG-25 according to DIN 1691 and is coated with blue CPOAY.

They must be suitable for drinking wate - or untreated water (not sewage) and to
ensure good working conditions at minimum pressurce is 0.2 bar maximum of 16 bar and

0
temperatures can reach to 90°C.

All valves must be tested in the hydraulic test pressure equal to 1.5 times nominal
pressure.
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IV. TOTAL INVESTMENT, CAPITAL STRUCTURE,
FINANCIAL MECHANISM

1. TOTAL INVESTMENT CAPITAL.
1.1 Overview.

Determination of total investment and financial mechanism of the project is one
of the important stages. It is based on the volume of works proposed in the technical
scetion o caleulate the total investment. B:sides. the determination ot the financial
mechanism for the project is one of the crucial issues for the effectiveness of the project
under the financial-economic viewpoint.

1.2 Basis for total investment.
Currency and exchange rate: The total invest nent will be calculated with Vietmam done
then converted into EURO with the exchange rate issued by State Bank of Victnam at the
time of the first quarter of 2010 is: IEURO = 16.000 VND.
Price changing rate: the total investment cstimate is based on the price rate at the
begining of 2010 when the project is completed and put into operation with the annual
price slide rate of 3% in comparision with VN ) currency.
Construction investment period. The time limit for construction investment is from from
October. 2014 to the end of 2015. The payables are determined on the basis of the
progress of construction and usc of capital respectivelv.
lax and financial duties: The project is irvested with commondity aid from lalia
goverment (ODA) and the local counterpart tund. thus it must obey current regulation
and tax policy and duty applying for ODA pro ects.
Contingencies: Including contingencies for works arised in the project implementation
period. and calculation errors and price slippag ¢. The contineency is calculated at the rate
of 10% for all expenditure items.
The other provisions of law:
- Basing on Deccree No. 112/2009/ND-CP on Dccember  14th. 2009 of the
Government on the management of constru ction investment cost.

- Decision No. 957/QD-BXD on 29/09/2009 by Ministry of Construction on
publication of Norms on costs for proecct management and work construction
consultancy:

- Basing on Circular No. 05/2009/TT-BXD on April. 15th 2008 of the Ministry of
Construction on guideline of creating and « djusting construction estimate.

1.3 Total investment capital.
Total investment for the project will be presented in annex of the report,
2. FUNDING SOURCES.

Capital structure of the project is detcrmined based on the current provisions of
the Government of Vietnam. financial regulations of the project and donor arce below

/)/)( (7 ‘onsultant 2010
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- The commodity assistance from Ttalia ¢coverment for material and equipment such
as:raw water pump, clean water pump. supply pipe and other accessories..

- The counterpart fund ol the Financial ministry and the people’s committee of
Quang Ninh for the rest activities (including investment preparation. site clearance
and taxes).

Table 9: Funding mechanism of the piroject

Exchange rate : IEURO=29.9001'ND

No Contents Value Value  Rate %
(VND) (EURO)

I |Aid fund from Ildlld government F1.644.000.000] 389 13 100

2 |Counterpart fund S| 17.630.000.000] 589.632 604

Total 29,274, ()()() 000{ 979,063 100%%

3. FINANCIAL MECHANISM
The project is implemented with the two following funding sources:

- Commodity aid from Italia governmen : The project owner can use this fund as
the state budget.

- The counterpart fund of the Financial ministry and the People’s commitiee ol
Quang Ninh province : this type of {ind will be applied the Taw of National
budgcl.

Thus. it is considered the financial me :hanism of this project as the supply from
National bud(: supply.

Table 10: Project Implementation Progress

)0 Content S Compl«?tjr(r)n
| Preparation of the construction investment project 102013
~(FS) e
2 Detailed Design Drawings and total cos' estimate 0172014
E Bid c’vzlvluall‘on, approvalgot.blci results ind 040011

o ncgotiation tor contract signing e
4 Construction of works ﬂ 122018

- Training, operating guideline, wmmlssmnmg and
handover of works

1.1 Procurement plan/bidding

Basing on the method of bidding, bid packaging and the value of cach packauvc
we propose he procurement plan as follows:

Table 11: Procurement schedule

. Mllcsmnc
Contract Packase nam Contrict 77
ackage name
number 2 type Bid Contuut Completion
invitation  award 7

/)/)( (r)/ﬁl//l(znf 20170
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Q1 . o B 04/2
Ul supply for Italia fund o Nel f/i) l:l”
OT 00 Mzn»cna! and equipment NCT ‘)4/70”
~__supply for counterpart fund B S
O 03 Construction of items in water NC 04/2014
plant B o T
Implementing and installing
OT 04 technological  pipeline  in NCB 042014

Material and

equipment

water plant and water supply
network

“:Without contingency cost and VAT

a) Cost for management, operation and maintenance.

()()/7() |4

()/7() 14

06/2014

()()/“(

Page-30-

17/')

12/2(

1272015

1272015

The determination of cost for managiment. operation and maintenance is ver
important because it relates to the determinaticn of water prices.

Table 12: Management and operation cost

No Work items Unit Rate | Quantity| Unit Amount
price B
I |Cost of electricity in a 2.698.080.000
vear R R e
Cost of clcctrlutv of Kw 0.¢6 2800]  2.698.080.000
pumping station . - 963.600
R
Costof chemicals | | . 7
Chlorine disinfection. rate 0 0.0C16 400 37.816.000
of 1.6 g¢/m3 L 144.540
Cost of alum (dosagc of g 0.05 15500 169.725.000
30g/Im3 with content of 10.930
pure commercial alum of
30%) NJ | 1
5> |Cost for minor repairina | Item 115% khau 93.233.192
vear (3% of basis hao
depreciation value) - A 7
4 [Labor cost in a year | Manm I 14:4[2.500.00 360.000.000
| onth 0
Total (1+2+3+4): 3.378.854.192
Overhead in a year [tem [ S%*( 1+ 168942710
243 +4)
Total cost (rounded) 3.547.797.000
Opcration and management cost
for Im3 clean water (VND) - 2,430
Thus. the cost to produce 1 m3 of clean water (calculated for dailv necds) needs
2.387 VND. this is the important basis for detcimining the cost of clean watcer.

DDC Consultant

: “'()/()
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b)

Calculation of the clean water price

Components of the water price includes:

Operating cost
Amortization payment cost

General principles of determining the water price

Calculating correctly. sufficiently to :nsurc repayment ol loans and costs for
operation and maintenance, including norm interest.

Basing on ability to pay of consumers. Ability to pay is often evaluated basing on
icome percentage of houscholds. Cost for using water accounting ftor 3-3% of
income 1s reasonable and this ratio s often applied by international lending
organizations.

The water price will be adjusted to ensure the effect in aspect of finance. ensure
that the Project Owner can balance between revenues and expenditures and ensure
the project is feasible. In theory, each year the cost of production and operation
will be different (usually increase), in lation may be different. Theretore in this
project, the water price is proposed by Consultant to increase 3 vears a time. Of
course, in fact the water price must de determined by the Provincial People’s
Committee, Provincial People's Counc I, but to ensure the project having benclit
and feasibility in aspect of finance, wo anticipate the route to increase the water
price of 3 years a time.

Being approved by PPC and consister t with the price range ol water issued by
Ministry of Finance.

Components of the water price is detemined as follow:

Table 13: Components of the water tariff

DI

(1 1.1. ost electricity
Direct cost 1.2 Cost of chemical
1.3 Costof labor
1.4 Cost for minor repairment

1.5 Cost for general management

(2) Depr eciation of fixed assety
Depreciation
Water price
3) 30 0AT

= 3.2 Business Income Tux
I'axes and

charges

(4) Norntinterest on Im3 of selling water

AL .
O mmier oSt

7'()7/71.\'11/1(1111 —_?()/()7
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Fhrough bases above, the water price is calculated as

separately for daily needs):

Lable 14: Calculated water selling price

Noe i = _ Cost items

1 WLDirect cost :::

1 Cost of clectricity B _
2 7 Cost of chemical *_*‘;_*“
3 Costof labor B 7_h“
4 fposts for maintenance and minor repair

S|

|

Cost for general management

P
o

_Depreciation of fixed asset

I | Depreciation
_

:HU Total cost

VND/m®

| VND/m®

IV | Rate interest and Business income ta;\i

I Interest rate 3% (111)

Business income tax (25% of Interest rare )

:VNLD/ m3

i
|
|

Water tariff before VAT (lI+1v)

VAT tax (10%)
L

~ Average water tariff

Thus. the cost of clean water is 3700 VND/I1m3 (at the time

 VND/m3

_\_’N D/m3

when the project are put into operation).

the table below

| VND/m' IR
. VND/m3 |

L,VND/“L -

. VND/ m3 |

_ VND/m3 |

(calculated

Price

[.848.00
[S5.85
246,58
6386
1571

12777
3.707,16

I
o8
3.846
192
4,000

of 2016-the vear

This water price is calculated for adequate management operation. sufficient (o

pay interest costs and principal repayment and ensure that project owners h

ave interest

and enterprises pay taxes to the State. At the same time. water price should match the

affordability of consumers, consumer acceptance. But in reality the price o

" clean water

and raising the water price is determined by PPC and consistent with the water tarifl
frame issued by the Ministry of Finance.

To ensure that the project activities are effective in |

nancial term during the

project life cycle. we propose the water price and water tarift road map as follows:

- Domestic water price is 3.700 VND/Ini3 (at the time of 2016-the vear when the
project are put into operation).

- Water tariff road map of 3 years/time.

- Theincrease in water price is 2.000 VNI/time.

[n fact. there are many different water objects and water cost for these objects
so-different. Therefore, based on objects as well as the proportion ol water

are
used for

vater®o of current water supply system in Quang Yen town. we refer to the table and give

he sale price determined for each subject vsing. This wide v

follows,

Lable 15: Water selling price for different consumers:

,')/)(' ( ‘onsultant - 2010

aricty ol countrics as
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;' No. Consumus 7 | Rate Y| Water tariff
|| Domestic ‘ N
;,, ’ T&nﬁnﬁixﬁmm and profession. [)Ub[l(, _school. I (, I
B hOS])lldI B | _‘,;,?_',(,),,,0, .
3 ‘ Producllon, civil construction. business. . 10.0% [
4 Buxlmss In services, restaurants dndT)lh T bﬁcnﬁlu;ﬁg I I()()"/; !
\\ erage water tariff |

e

The route of increasing the water price is ne time three vears and as described above. 1o
provide clean water cost as well as the rovte of in sreasing the water price must be decided by the
Provincial People's Committee.

Figure H-4:: Water tar 1// road mup

130,000
125,000
20,000
e @A 1 trung bk
150
15,000 Gia rurde hanh chidtdnn
[ Gl prde san v
10,000
s $(i1a nods ol
500
>,000 e (GIA prew smh oot
0

Figure 1-5: Benefit line of the parties involved in the project

/)/>( (()/1\1//1(1/11 ’/)/()
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12.000 - - e

10.000

3.000

5.000

Mill VND

4.000

2.000

v

Tz 3 4 5 6 7 8 9 1011 2 13 14 15 16 17 18 19 20 21 22 23 24 25
-2.000 ! - R S

casmdomm Chink Phu-Goverment evimmm Nguoi huong loi- Consumer R Chu U an- Ow ner

Through the diagram above. we see hat the project will bring bencetits o the
Government, Project Owner and Consumers after 25 vears of operation.
1.1.1 Sensitivity analysis
The sensitivity analysis was conducted with 03 op ions as follows
- Option 1 The average water consumption is lower than the calculated level of 109,
- Option 2: Invested capital increases up to [0%.
- Option 3: Combining 02 options.

Calculation results for evaluation criterion of sen-.itivity analysis options are summarized in the
table below:

Table 16: Sensitivity analysiy

Cases B | ENPV EIRR | EBCR

- Unadjusted option 11.100 14.95% LIS
Option 1: Decreasing consumption down to 109, 12.963 15.63% 18

- Option 2: Increasing invested capital up to 10% 12.963 15.63% [IR

_Option 3: Combining two options above [ 22,567 18.72% BEEE

L riteria 20 1.0

Compared with unadjusted plan. the cri crion ol socio-cconomic analvsis of all 03
options analyzing sensitivity decreases low. Option 3 has the worst analyzed criterion. but the
value of the criterion is achieved.

Calculation results of sensitivity analysis sl ows that the main criterion of socio-cconomic
cthicieney of the project has small fluctuations whi ¢ the input parameters fluctuate steniticantly

[n terms of socio-economic. the project of water supply svstem for Ha Nam is feasible.
In addition. the project brings benefits not be quantified. including

- The impact of the development

- The environmental impact

DI '7("();1;;'1//1('mf 3(7)7/()
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- The social impact
- Job creation

- Benefits from values of land and real estatc

V.  CONCLUSION AND RECOMMENDATIONS

l. CONCLUSION

Water demand is now very essential for ¢ 1l people over the country. Using unhy gienic
domestic water leads to considerable consequer ces for the life. health. cconomic and cven
cconomy for people.

Due to economic difficulties, people and local government hope for a system ol clean
water supply to improve the quality of life. improv 2 the health of the family...

People in the region can take the benefit I om the project. Their life will be casier when
having clean water. The health will be improved due to discase risks caused by environmental
pollution i1s minimized. Landscape and environment will be cleaner thanks to water supply works
of the projects.

The other economic benefits are also ccnsidered, including the increase in property
values. the improvement in health and the reducticn in sickness and disease, alfecting to poverty
reduction. The socio-economic problems are improved: the situation of communes 1s
increasingly changed, partly thanks to the water supply project

2. RECOMMENDATIONS

Water supply project in Ha Nam island play important role in terms of social-cconomy
not only for 03 communes in particular, but also seneficial for the whole Quang Yen town and
(Quang Ninh province in general.

As the demand for large capital, it is rccommended that the People "s committee (o
support and facilitate the project investor to conduct the necessary procedures to use aid funds
civen by the Government of Italy. For the reciprocal tund of Vietnam. it is proposcd that the
People’s committee will balance and allocate the aanual budget for the project.

To meet timely the rate of the project, it is recommended Quang Ninh Provincial
People’s Committee to direct the departments concerned to coordinate closely with the Project
Owners in the preparation process for project impiementation and consider carly for approval of
the project so the Project Owner can carry out the next steps. /.
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VI. APPENDIX

~ Appendix A: Total investment capital
~ Appendix B: Financial analysis and calculation tables
~ Appendix C: Calculation table of economic analysis

~ Appendix D: Attached equipment quotation

/)7/)( ‘ ( 'u}m‘ruﬁlluni .?()/()
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~ Appendix A: Total investment capital

o o
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Appendix B: Financial analysis and cilculation tables
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PROJECT: UPGRADING, REHABILITATION AND EXPANSION OF WATER SUPPLY S 'STEM FOR HATNAMISLAND, QUANG YEN 1OW NCOUANG NINT PROVINCH

FINANCINL ANALYSIS

CLEAN WATER PRICE CALCULATION FOR LIVING REQUIREMENT

Capacity of WTP

Capacity per vear:

L. Legal basis to calculate clean water price

4.000
1.460.000

- The price is caleulated to ensure and meet the produc ion cost and profit

and pay taxes to the Government.

- Prope Iy and sufficiently calculating to ensure operation and man:

2. Table of clean water price calculation for living r :quirement

(m3/day)

mi’'vear

No. Items Unit Amount
I Direct cost
I Electric cost VND/m’; 188,00
2 |Chemical cost VND/m’ 15385
3 LLabour cost VND/m?3 21658
4 [Minor maintenance and repair cost VND/m' 6205
5 |General management cost VND/m’ sl
[T [Depreciation of fixed assets
I Depreciation VND/m’ 24100
T | Fotal cost 06911
IV [Norm of interest rate and business income tax
| Norm ol interest rate 3% (I11) VND/m3 0o
2 Busimess income tax (25% of ) VND/m3 N
V' |Price before tax VAT (II+1V) VND/m3 807
VAT (10%) VND/m3 v
¢‘lean water clean for living requirement VND/m3 ~4.000
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PROJET: UPGRADING, REHABILITATION AND EXPANSION OF WATER SUPPLY SYS FEM FOR HATNAM ISLAND, QUANG YEN TOWN QU ANG NINH PROVING

FINANCIAL ANALYSIS

PRICE CALCUI ATION BY KFACH OBJECT

-~ The determmation of clean water price for cach object to reach the correct and suffcient

calculation according to the government's regulation or applying other price units for other

objects

- Price 15 calculated at the time of the work start:ng to put into operation in 2014

Unit: VND/1T m3

No. Activities Proportion % Price
[ |Living requirements 75.0% 1000
2 [Administration, public, school, hospital, ... 5,0% S 700
3 Service for production, construction, business.. . 10.0% 0.800)
-+ |Business. services, restaurant and other service: 10.0% 9300
Average price 4.945



http://www.scantopdf.eu
http://www.scantopdf.eu

PROJECT: UPGRADING. REHABILITATION AND EXPANSION OF WATER SUPPLY S VSTEM FOR HATNAM ISLAND. QUANG YEN TOWNQUANG NINE PROVINCE

FINANCIAL ANALYSIS

SENSITIVENESS ANALYSIS TABLE

Variable method Value Original Variable
Rate (%) 0% -10% 10%
Total investment capital | \py yifion VND) 46.528 40.679 18 357
IRR (%) 13,14% 20,33% 1.77%
Rate (%) 25% 15% 35%
ossrate ey iionwN) | ess] 407 18 357
IRR (%) 13,14% 20,33% 1M.77%
Depreciation rate 100% 50% 0%
o NPV (Million VND) 46.528 40.679 18.357
Depreciation rate (%) RR(6) | 1aue | 2033% 1.77%
Domestic waste o o
. : 4.000
orice (VND) 4.000 4.000
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Feasibiliny Study Report Page-45-

Warer supply svsiem upgrading. rehabilitating und expar.ding project jor Ha Nam's Island. Quang Ninl province

~ Appendix C: Calculation table of economic analysis

DDC Consuliant ~ 2070
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PROJECT: UPGRADING. REHABILITATION AND EXPANSION OF WATHR SUPPLY SYSTEM FOR HAI NAM ISLAND. OUANG Y EN TOWN QUANG

ECONOMIC ANALYSIS

NINH PROVINCE

BENEFITS OF STAKEHOLDERS

Uit 1000 VND

NO Items

Government

Project Owner

Beneficiaries

Total

| Benefits

Revenue

Surplus consumption tax

200.532

200.532
08.738

1Oy AS

VAT | 10ces 10,365
Income tax | 27.061 27.061
Land tax -
200.532 98.738 336.096

I1 |Cost
Investment cost - 29274 29.274
Production cost 156.622 156.622
185.896 - 185.896
II1 |Net profit 14.636 98.738 150.800
Rate (%) 9,7% 65% 100,0%
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Feasibiliny Stuav Report Pagce-+40-
Water supply svstem upgrading. rehabiliiating and expancing project for He Nam's Island, Quang Ninh provine

Appendix D: Attached equipment quotation.

DDC Consultant - 2010
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