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IMPACT OF RURAL WATER SUPPLY SYSTEM
TO LIVEHOOD AND ENVIRONMENT IN COMMUNE NAM HONG,
DISTRICT NAMTRUC, PROVINCE NAM DINH

[. PROJECT INTRODUCTION

[.1. Geographic location

Commune Nam Hong (in district Nam Truc, provincenNainh) is one of 21
communes of district Nam Truc which lies in the teafsdistrict Nam Truc, 105 km
South of Ha Noi, 15 km South of Nam Dinh city atahg national road No 21. The
commune surrounds by commune Tan Thinh in the Nedlmmune Nam Hoa and
Nam Loi in the West, commune Nam Thanh in the Sewith Red river in the East
(as map below). This is a large comunne of distdam Truc that is unified by
communes Nam Hong and Nam Trung.
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Figure 1: Map of commune Nam Hong
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[.2. Population

Total area of commune Nam Hong is 791.1 ha, pojpulatf 12000 habitants in
3000 households. The population is distributed ipam3 areas: area 1 lies along of
the so-call road Yellow, area 2 lies along the alb\&/hite road and last one covers
the whole village Lien Tinh. The areas mentionedvabare divided into the hamlets
as a administrative unit of the commune. Therezdrdhamlets in commune Nam
Hong such as Phuc Duc, Hong An, Doai Bang, Honghghdong Ninh, Hong Thai,
Hong An, Nam Vuot, Hong Trung, Hong Dong, Hong Tielong Doan, Hong Dai,
Hong Cat, Hong Thuong, Hong Long, Phu Binh, Trurignfi, Phu Thinh, Dong
Thanh and Tien Lang, out of which there are 3 htanieoutside of Red river dike.

In the commune there are 3 primary schools, 2 ecevsdary schools and one
medical station. Their houses are built steadilpnihamlets are awarded the title
“Cultural hamlet”.

|.3. Production service activities

- Usually, the cropping parttern is that two cr@e grown in year, paddy is
main crop. Bisides, many households in area 1 anav2 grown the third crop like
vegetable, maize, potato, groundnut etc. where sihik is suitable. Therefore,
agricultural production is dominant and is the ksgome of people.

- Only some houeholds in the commune have getla ilitcome from the small-
scale production as traditional textle handicredtpentry, mason etc..

- Income per capita in the commune is not higrerage food per capita is
increasing and reaches 560 —570 kg of paddy in.2007

[.4. Infrastructure

- All households are supplied the electric powenfithe electric line system.

- The road transport network is in good conditimad between hamlets, villages
and neighboring communes are covered by asphalgds are steady in long — live
service, the road within the each hamlet are sthamgd with the concrete.

- The wastewater collection ditches are also lu#ome hamlets and wastewater
is directly discharged into channel. As a result Water is seriously polluted and is
effected the habitat of people.

- All houses of schools and medical statioeravconstructed that satisfied
enough the demands of local people.
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I.5. Clean water supply

The clean water supply is becoming the actual demain people. The
People’s committee of commune Nam Hong pays that gttention to this issue so
that to improve the livehood as well as health edbgle. The reason is that the
traditional domestic water supply is the custontatce from ponds, lakes, wells etc.
Meanwhile these sources are polluted and increlystiegraded.

During the period 1987 — 1988, in assistance ofatlhorities of commune
Nam Hong the clean water supply station of smadlesevas built to provide the
clean water for around 100 households. This statmmadays stops working due to
the raw water for the station to be polluted araifficient. It is clear that the convey
channel runs through the population settlement andlaoth sides of channel, people
discharge the waste water and throw garbage iliegalo channel. The flow in
channel during the dry season is too low and dep@mdthe operation of culvert
under Red river dike.

Facing with the urgent demand of clean water sufiptyPeople’s council of
Nam Hong commune fully agreed to invest in consibacof clean water station that
iIs in accordance with the Decision of Nam Hong camen People’s council
disccused on 4 its sessions in 2003 and 2004. inaede of the construction was
mobilized from the provincial, communal budget amwhtribution of people in its
commune.

The clean water station of commune Nam Hong wadestan 2004 and
completed to put into operation at the end of 20D&e station is of treatment
capacity 60 nifh, storage tank of treated clean water 20D total length of pipe
51763 m, the raw water is pumped directly from Redr. This is a reliable source
of an abundance of water in river and sufficienaliy for purpose of domestic
water supply. At present this station provides ¢lean water for 2000 households
with 7000 people.

II. OBJECTIVE AND ACTIVITIVES
[I.1. Objective

Study, assess the effectiveness of management rmfadaelral water clean
supply system at commune Nam Hong, district Namc,Tprovince Nam Dinh;
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propose an appropriate model for the locality awdemtial replication to other
regions in Red river delta and its neighboring srea

[1.2. Project activities

- Investigation on general information of projectagre

- Investigation on the current situation of pipedavaupply management unit;

- Investigation on the scheme’s scale, criteria f@@ating the effectiveness of
rural water supply model,

- Study, assessment on water quality;

- Investigation on benificaries;

- Analysis, assess and proposal of an appropriateehadgiped water supply
model.

[ll. INVESTIGATION RESULT
[11.1 Investigation and asseessment methodology

Based on the desk (indoor) activities, field sunamd investigation of the
prepared questionnaire that were designed forgetayroups. The first target group
is the management unit of clean water and the setayget group is the households
of clean water use. The questionnaire is that theye to compose all necessary
information to give sufficient and accurate datatfee further use (see annex 1, 2).
Total amount of questionnaire have got 211 compgpsinquestionnaire from
management unit and 210 questionnaires from clesterwisers. At the same time
the meeting with households of no using the cleater of clean water station
commune Nam Hong also was held to get more nageissarmation.

I11.2 General introduction of water station

The clean water station of commune Nam Hong istéatan right bank of

Red river, at Bach Tinh village. It started consting in August 2004, completed
and has provided clean water to households sincerger 2005. This is a typical
clean water piped system in district Nam Truc.
Total cost of construction by balance sheet is @GO®).000 VND distributed as
below:

- From provincial budget: 1.910.000.000 VND

- From communal budget and households: 2.870.000/00D.
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The fact is that amount of clean water users isnase¢d until 2020 in determination
of design capacity of the station to be 21958 peophis value is available on the
current population and population increasing ratthe commune Nam Hong. Norm
of water supply is taken as 80 liter/day per cajher stakeholder — users (schools,
medical station, organizations within the commuree also included in
determination of capacity of the station. As reshié capacity of clean water station
is estimated as 1.120%day. With this calculation the conflict on cleaater can be
avoidable in future. However, at the moment of gieisig the norm of clean water
supply is chosen 80 litter/day per capita is ratiigh than that is noted in National
program on rural clean water and Sanitation.

All head components as primary pump, reaction tasktiical accumulation tank,
raw tank, clean water storage tank and waste ralsgtarage pond are arranged in
separated and high place so that to command trex sapply. This place previously
was a pond, so there is no need to have additemsaifor payment of land use.

[11.3. Construction formality

- In accordance with the policy the households raenly stakeholder for
responsibility of sustainable development of thelrinfrastructure. The State only
plays role in assistance and makes the favor dondifor the clean water supply
development. In the decentralized administrationl atrengthening the role of
commune authorities, before implementing the clearer station the People’'s
committee of commune Nam Hong has carried out tleetimg to discuss the
construction of clean water station as the big mea®f improving livehood of
people. The people in the commune disccused and tigv opinion to the clean
water station. This fact shows the democracy irhsway that all people know,
discuss, do and control. Consequently, householtisbes actively participated in
construction of clean water station expressed imtridmution of their money and
labor to the management and operation.

- The clean water station at commune Nam Honggseéethe group of capital
infrastructural construction, so it has the invesstakeholder to be pointed. Usually,
the rural clean water station just as the statioooanmune Nam Hong is of small
scale. Regarding to the decentralized administratie investor-stakeholder of this
station is the People’s committee of commune Namg-o

- To construct the station the confirmation docutnam land tenure under
head components also issued.
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- Following the request of commune Nam Hong, thesticting the clean
water station has been fulfilled the following admtrative formalities:
+ Decision No 1322/2004/QD-UB on 9 June 2004 ofdkes committee of
province Nam Dinh on approval of technical desigd #otal cost estimation of
water supply system at commune Nam Hong, distresnNruc, province Nam

Dinh.

+ Decision No 2059 /2004/QD-UB on 16 August 2004#ebple’s committee
of province Nam Dinh on approval of bid result ohstructing the water supply
system at commune Nam Hong, district Nam Truc, ipc®/Nam Dinh.

+ Decision No 633/2006/QD-UB on 3 March 2006 of ples committee of
province Nam Dinh on approval of balance sheet apital investment of
construction of clean water supply system at conerdam Hong, district Nam
Truc, province Nam Dinh.

+ Permission letter on exploitation of surface wate1727/GP-STNMT on
29 December 2006 of Department of Resources anddimvent of province
Nam Dinh.

+ Warning sign for waterway has been put up foridamy boats run in Red
river not to damage the suction tube.

[11.4. Current physical situation of system

The piped clean water supply at commune Nam Horg) deemposed of the
following items:

o

O O 0O 0O 0o O o

Primary pump station;

Reaction tank;

Vertical deposit tank;

Preliminary purification tank;

Grauvity filtration tank (sand-filtration tank);
Clean water storage tank;

Secondary pump station, and
Conveyance pipe system.

Primary pump station

The primary pump station lies in the right out barikRed river that pumps
water into the reaction tank, then flows into thepaisit tank. Due to avoid the
submerge of pump set including the electrical maloring the flood season, the
pump set has been laid on the concrete frame (aBn&ke primary pump station
consists of 2 sets of Italian manufacturer type &8N —100 with the technical
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specifications Q = 60 fh, H = 20 — 25 m, N = 7.5 KW, suction and pressube is
steel of diameter D = 150 mm.

Reaction tank

This tank is arranged at center of the verticalodégank, the chemical used
for the deposition of suspended matter is the piator APC or alum. Its dose
depends on the content of alluvium in water. Inftbed season the dose is rather
than in the dry season respectively 35 mg/liter Hihvahg/liter.

Vertical deposit tank

The aim of this tank is that it reduces the suspdnsubstance before the
water flows into the sand-filter tank. This tankshé sections, each section is of
dimensions 1.75x 1.75 x 4.0 m.

Grauvity filtration tank
This tank is consists of 4 sections , each sedion dimensions 1.75 x 1.75 x
4.0 m. Especially, the sand used here is the zjgartd.

Clean water storage tank

This tank is necessary for any clean water statiokeep clean water after
treatment of the raw water. This tank has volume@® nf in 4 sections, each
section is of dimensions 8.4 x 8.0 x 4.0 m.

Secondary pump station

This station has 3 pumps (see annex 4) of whichir@gs directly discharge
the clean water into pipe system from the storagé.tThese 3 pumps are also
manufactured in Italy, technical specifications=©@2 — 107 rith, H =32 =28 m, N
= 15 KW. The other pump is used for cleaning thktéaechnical specifications: Q
=150 — 180 rfih, H=20 — 15 m, N = 15 KW.

Disinfection
To disinfect the treating water the chlorine isduigat is injected into flowing
water by injector on connector pipe.

Electric power

The clean water station has no its own transforfbe electric power is
supplied and transmitted from the common multi-pggptransformer at distance of
500 m away by electric line AC — 50.

Managenment nodel of clear water at commune Nam 10
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Waste residue accumulation pond

Any clean water station always requires the sudfitivolume of the residual
substance accumulation after treating the raw watas requirement is for purpose
of environment protection. That is why the pondvofume of 4100 rhis reserved
nearby for the residual substance accumulation.

Pipe system

The pipe system of clean water supply station fiemint in diameter and its
material, mainly PVC, PE. The diameter is detegdiby the hydraulic formula,
total length is 51.5 km , of which main pipe of miger D = 200-140 mm, 4.5 km
long; pipe of diameter D = 140 —125 mm, 3.5 km lgpige of diameter D = 90 — 76
mm, 5.8 km long; pipe of diameter D = 63 — 50 m&,31km long; pipe of diameter
D =32 mm, 21.8 km long and the main pipe 0.6 knglo

Water treatment technology scheme is describe@lasvb

[ Water in Red river]—)[ Primary Pump ]—)[ Reaction tank ]
[ Vertical dep. tank —)[ Preliminary filtr. ]—)[ Grauvity filtration ]
[ Storage tank —>[ Pipe system ]—»[ Households ]

It is seen that all items of clean water supplyteaysof commune Nam Hong
have been constructed in integrated way, it justipo operation since December
2005. In other words this system has been opefatétb months. During the period
of construction, the People’s committee appointatdes people to work together the
supervision consultants to supervise the constmictwvorks as well as to get
experience.

The operation of the clean water supply systeno¥al strictly the procedures. In
addition, all staff and technicians of the managameit have worked with high

responsibility that each person is in charge ofaws task. Therefore, the system
now is in good condition and has a long time invieer in comparison with the

design service life as below:

Managenment nodel of clear water at commune Nam 11
Hong



ltems Design service life (year)
Pump 10-20
Pump house 20-25
Plastic pipe 15-20
Water treatment station 20-25

The fact is that the pressure along the pipe iB bigcause of direct pumping
that the pipe is designed to choose the plastie gvC), so the broken pipe
occurred at the beginning of operation. To avoid breaking the management unit
repaired immediately to supply the clean watemmet

The broken pipe between villages or hamlets sonasticauses by people
who excavates the ground for the certain aim. Toind people to be careful for
pipe the management unit have to put the sign “Waif@e" above the pipe so that
whenever every people must be kept out of wateveyance pipe (annex 5).

[11.5. Current situation of operation and managemert

[11.5.1 Water supply

The clean water supply system has been designadvale clean water to all
households in the commune, capacity of 113Mhmn fact, the current investigation
data (table 1) shows that there are 2000 houselwlase clean water from the water
station of commune Nam Hong, 973 households stélthe well water and other 27
households are using the clean water from the beiging water station of commune
Nam Thanh.

Table 1 Use of clean water at Nam Hong

Number of Number Number of
of Number of | households
households
Number househol| households used water
Number of used water . .
No | Hamlet name of . ds used | usedrain | of station
households of station
people Nam Hon well water Nam
9 water Thanh
1 Phuc Duc 107 462 84 23 0 0
2 | Hong An 187 697 113 74 0 0
3 | Doai Bang 112 482 89 23 0 0
4 Hong Phong 11 463 101 17 0 0
5 Hong Ninh 10Q 392 85 15 0 0
6 Hong Thai 113 429 96 17 0 0
7 Hong An 64 295 45 19 0 0
contintiec
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Number of Number Number of
of Number of | households
households
Number househol| households used water
Number of used water . .
No | Hamlet name of . ds used | usedrain| of station
households of station
people Nam Hon well water Nam
9 water Thanh
8 Nam Vuot 151 551 125 26 0 0
9 Hong Trung 101 395 88 13 0 0
10 | Hong Dong 10% 399 85 20 0 0
11 | Hong Tien 149 601 107 42 0 0
12 | Hong Doan 86 374 57 29 0 0
13 | Hong Dai 160 280 15 145 0 0
14 | Hong Cat 12% 450 69 56 0 0
15 | Hong Thuong 120 620 51 69 0 0
16 | Hong Long 244 1227 90 154 0 0
17 | Phu Binh 27% 1129 181 94 0 0
18 | Trung Thinh 206 871 159 47 0 0
19 | Phu Thinh 133 563 93 40 0 0
20 | Dong Thanh 17y 674 131 31 0 15
21 | Tien Lang 167 646 136 19 0 12
Total 3000 12000 2000 973 0 37

As discribed in rules of clean water supply syst@ncommune Nam Hong,
all households have to install the water metdnaftwant to use the clean water. The
cost of the water meter installation bears on tlgéewuser. The technicians of the
management unit will complete the installation @fter meter that the water meter is
protected in the lid box (annex 6), meanwhile tadkio some households using the
clean water from station of neighboring commune Ndranh, it is known that they
desire to replace the use of clean water of stasioNam Thanh commune by the
clean water of station of commune Nam Hong becatigetter water quality, even
though the water price is rather high than the wat&ce in clean water supply
system at commune Nam Hong .

Clean water supply system at commune Nam Thanhceastructed in 2003
and put into operation to provide the clean watehbuseholds in 2004. The design
capacity of this system was estimated 600day, serving 1000 households. The
financial inviestmnet in constructing the systenreweobilized from the agricultural
production cooperative (APC), budget of the autiemiand contribution of people,
in which the contribution of APC accounted for thain proportion. At present the
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actual exploitation capacity of the system reagbaciy of 500 n¥day (around 85
% design capacity). The water price is fixed as0300ID/m? that is rarther higher
than water price is applied in clean water suppisteam at commune Nam Hong.
The payment for clean water use is done by theingaof water meter. The clean
water management unit composes 7 people as théesut, technicians, cashier and
accountants.

It is realized that the amount of households ukedwell water for the daily
domestic water use account for the big portionuadol/3 of total households the
commune. The reasons are that they have the praitiaise the well water in
traditional manner. Furthermore, they have diffies in economy that have not
enough money to pay for the water metter installatatnd monthly use of clean
water.

The volume of used clean water is also differerganh household. The much
or less volume of clean water in households dependbe economic availability as
well as water use purpose.

The investigation data of 21 hamlets that the marmvolume of clean water
reaches the value of 111 litter/day per capitagmwiise the minimum volume of
clean water use in 9 litter/day per capita. Thesebiold use the less volume of clean
water because they still use the part of rain watesll water for hygiene and
washing, the clean water only use for the food @ra&gon and drinking.

The household uses the much volume of clean watause they have to use
the water for other activities for breading, tramhal handicraft, food service etc...
Sometimes same pupils live in their home for study.

At present, the volume of clean water use is eséthéo be 45 liter /day per
capita on average. Off course, this value is lbas the norm noted in the National
program on rural clean water supply and environmégt liter/day per capita
respectively.

The amount of clean water use given by the managenaait of clean water
station is 56 liter/day per capita on average.eknss that this value could be
acceptable because it includes the loss value.

Managenment nodel of clear water at commune Nam 14
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In general it could be said that almost househgcl®fully use the clean
water less than the standard norm noted in theoNatiprogram on Rural clean
water supply and sanitation (period 2000-2005) rthmber of household of clean
water use in variation 40-60 lit/day per capitgtisvailing and accounts for 58% or
122/210 investigated households, number of houdetiotlean water use of more
60 liter/day per capita only accounts for 12.85%sective 27/210 household). The
remain number of less 40 lit/day per capita is A98spective 61/210 investigated
household).

The investigation results are given that the hoolskeat present does not use
the clean water for the standard toilet. It howes if the household uses the standard
toilet in future, the volume of clean water use wadrtainly be increased.

From the investigation results the use of clearenedn be grouped in table 2.

Table 2: Grouping of water use level

No | Norm of water use| Households | Percentage Remarks
(lit/day per capita) (%)
1 <40 61 29.05
2 40 - 60 122 58.10 Accepted
3 -~ 60 27 12 85 Excegd norm noted in
National program
Total 210 100

The characteristic of clean water supply systencahmune Nam Hong is
that the clean water is pumped directly into comwvee pipe by pump of high
pressure (28 32 m of water head) installed in the secondary ggtation. It this
case the traditional water tower was not appliede Ppressure of pump in the
secondary pump stations is high enough in ordevater flows to the place where
the household is living. The evidence is seen thatwater can reach the remote
households in Hong Tien hamlet or Phu Binh hamtesufficient quantity. At
present the households in these two hamlets thenebf clean water on average is
in variation of 30+ 40 liter/day per capita.

There is no occurrence of conflict on the cleanewaetween households in
particular and between hamlets and areas in geriespkecially, the clean water is
distributed in equality, no locally.

The remark is drawn that the clean water statidrmmune Nam Hong so
far has not reached the design capacity, the surplater can be supplied to
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household in neighboring commune that not effetedwater supply of household
in commune Nam Hong.

Clean water is pumped twice per day in the earlyning and the afternoon.
Each pumping is around 2 hours and convenientediving habit of rural people.
This is time that the demand in water is high. &@éhthe clean water use in the non-
pump time the household stores water in small tdrik+ 3 nt or water jar.

Besides supplying clean water for household inctiramune, the clean water
supply system of commune Nam Hong supplies thenfateeach primary school 30
m*/month, for each pre-secondary school-380 n/month,for office of People’s
committee of the commune and medical station #¥Bnonth on average. This is in
accordance with National program on Rural clearewanhd Sanitation that the clean
water is available in sufficiency for all kid garde schools, medical station, public
office.

The clean water supply system commune Nam Hong igesvto 12
households in neighboring commune Nam Hoa. Thiemaipply will be extended
if other households have request on the clean wmefuture. Besides, the
organizations are present in the commune as brafcAgriculture and Rural
development bank also get the clean water 3Bnonth, Post station and regional
telecommunication station each one get £6rmanth on average.

[11.5.2. Water quality

- The questionair (211 questionair) shows thathbaseholds are satisfied
with the quality of the clean water. To obtain suphality the water treatment
technology chosen at the clean water supply at aamenNam Hong is appropriate
through the chemical analysis of water sample alakglin 2006 for example. This is
evident that the raw water pumped from Red rivep dlas the good quality. The
investigation on water quality analysis just cagtrout will be presented later.

- In principle, the water sample is regularly chetkThe water sample is sent
to the Center of Rural clean water and sanitatfopravince Nam Dinh to carry out
the analysis. The quality of clean water has ta¢sessed on the criteria 1329 BYT
2002 of Ministry of Health. The set of criteria cpases of 17 criteria that their
criteria do not exceed the authorized value.
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[11.5.3. Management organization

- At the beginning of the clean water supply projgceparation, the
authorities of the commune has visited and madesinyation to find out the best
advantages of the existing clean water supply systeand outside of province Nam
Dinh to set up the optimum management model irr theén commune.

- In decentralized administration, the clean watgyply station at Nam Hong
commune run by People’s committee of the commumefakt, the people’s
committee of commune Nam Hong has not set up thdependent management
board of the clean water supply station that onautyechairman of PC commune
Nam Hong is appointed to be in charge in commoivides of the clean water
supply system.

- Each member of the management at present is thlsngvn responsibility as
bellows:

+ Head of the unit is responsible for the generaiks;,

+ 4 technicians — members is responsible for theraiwn of headwork
station and guard function of headworks;

+ 1 professional accounter;

+ 1 semi-professional cashier (this cashier worksha same time for the
cashier of People’s committee of the commune;

+ 21 heads of hamlet is responsible for the mamgathie pipe, writing the
indicator on water metter and money collection ayment of used clean water
within its hamlet.

- The Center of Rural clean water and Sanitation mivipce Nam Dinh
participates as state-managing function.

Therefore, the number of member in the managenmnhbtithe commune is
6 professional people, remain people have workesdas-professional. All these
people mentioned above have paid the salary imwyarammount. For example,
the unit head, technician and accountant have gatlary of 550.000 VND per
month, in addition the unit head have the extra eyass responsibility payment.
The cashier has got only a half salary in comparigath the professional.
Meanwhile, the hamlet head have got salary in aroilay that depends on total
volume using by households in hamlet by fixed tatéf 100 VND per 1 m It
is clear that the heads of hamlet have differelairga
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- Regarding to the knowledge of operating and mimgathe clean water
supply system there are only 2 people have paateg in 2-year course on
operation and management of system.

- The equipment are supplied as starter-pump 7 8MIwel, mattock, plastic
welding machine etc. are available. These toolsnaessary in case whenever
the broken pipe need the immediate urgent repad,fil up the suction pipe of
the primary pump station.

[11.5.4. System operation

- Clean water is pumped by the fixed schedule #iathouseholds have
known so they will themselves arrange the works.

- The water source of the clean water station & dtwrface water pumped
from Red River. As known that the hydrological regiin Red River is separated
two clear seasons: flood season and dry seasomdDilie flood season the content
of alluvium in water is high, otherwhile in the dsgason the content of alluvium is
low. Therefore, in order to operate and managfatevely the clean water supply
of commune Nam Hong has the procedures in such thaty each 40 hours of
working in flood season the washing up of filtratitanks is carried out and
respectively each 60 hours of working in dry seaddre washing up of tanks is
done by pump in secondaty station (see annex 4)s€tmently, the waste deposit is
moved into accumulation pond nearby.

- The operation of clean water station is impleradnby 4 technicians of
management unit that works professionally and leatijuard’s task.

- The management unit is responsible for the repaaintenance. Off course
the technicians have taken these responsibilities.

- The water loss of any clean water supply systeforeseen. But the portion
of water loss possibly is high or low depends am tanagement and the physical
situation of the system. The head of hamlet aseelper of management unit of
clean water supply, so they know well how peopldhamlet use the clean water.
Actually, the illegal use of clean water withoustallation of water meter has not
found.

- The data collected in investigation shows that plortion of water loss is
22%. This portion is high when the system has justinto operation even though
this loss is in allowable variation. In coming tirtkee checking water meter should
be carried.
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[11.6. Clean water price and its payment

- The water is not inexhaustible resources, eslhediae clean water is -
considered as commodity, so the households hayonmshility to pay the used
volume of clean water by reading of water metere &hthorities do not subsidized
for their clean water use. To increase the awameople to save water, compensate
the all expenditures of electricity, chemical, rie@ad payment of salary etc and not
including of interest and benifit. The price ofahewater is estimated as 2100 VND
per nt and has been adopted in sessions of the People’sit of the commune.

- This price is applied within the whole communed ahe same for all
households not distinguishing between households oefar from the station and
more or less use. It also found that there arei@pion complain about the rather
high water price, they want to reduce the watecegpand it should be subsidized
because they have trouble in economy.

- Every two months the head of hamlet goes to hHmlds for reading vulue
of the used volume and informs the householdsderoto they are ready to hand in
to the hamlet head to deliver to the cashier with tegal bill issued by the
authorities.

- People in the commune are well aware of signifteaof clean water so
there is observation of the fact that there arenoaseholds not pay for the clean
water use. It seems in practice there is no stgppe clean water supply in the
commune when the household delay the payment afrwat

IV. EFFECTIVENESS ASSESSMENT OF THE SYSYTEM
V.1 Management organization and operation
IV.1.1 Management organization

In fact, clean water supply model assessment afieration is a systematic
method, a management tool which contributes toesme the efficiency of the
system. In the case of commune Nam Hong, after years of operation, the
assessment is appropriate and necessary as followed

- As far as we are concerned, commune is the loi®stl in term of

administrative office in which the People’s Comenttis the representative for users,
social organizations (especially women’s assoawntibhe key importance is that the
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People’s committee understands and accepts itsasoke distributor and consultant
for people. In the case of commune of much pedplke,People’s Committee can
make decision on establishment of the service teaserve the community better.
As stated in the investigation results, Nam HongpRes Committee had visited the
available clean water management models to chdesddst one. After that, they
assigned a vice chairman of People’s Committeestinlcharge of the commune’s
clean water management. This showed the care oPd¢ople’s Committee for the
clean water supply management, as well as a cdntesolve difficulties in
management and exploitation of the clean water Igugystem. Besides, there is no
decision document on the clean water managemenhtestablishment though they
started working right after the system operatiohisTis the limitation of this
management model.

- Members of management unit are nominated tha¢das the professional
capacity such as supervisors jointed in constractadso are in the list of training
capacity plan. These members must agree to joinutiieand approved by the
commune People’s Committee. As a result of beingtéd by People’s Committee,
they will try their best in their work. The unitdder has a very important
responsibility: (1) representative to the Peop@@nmittee and (2) responsible for
all activities of the unit. The unit leader is noxaied by the People’s committee and
supported by the unit. The unit members have dsonson the participation,
definition of tasks and assignment. The unit eghblent and unit leader is
confirmed by the signature of unit members.

- Apart from those professional members, the heattemlets also participate in
the clean water management unit by managing the gyptems in the authoritative
areas because hamlets are important connectioreéet®eople’s committee, water
management unit and water users. Wherever wates @ase concerned about the
water supply system, hamlets will be of course thets in the system and
community mechanisms.

- The Representative of the water management whbigs the operation
regulation; the regulation on water users’ resguliges; the regulation on pipe
system protection in Nam Hong area to the Peopt®mmittee. Protection,
punishment for activities that harm the pipe systathbe enforced following these
regulations.

- The sample document on installing water meteery detailed and specific. It
showed the publicity, concrete responsibility ofnwgectors and expenditures of
construction, installation, materials, accessoms,.. which is listed in details in
price and quantity so that people know.
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- There is also agreement between water suppliatefymanagement unit) and
water users to guarantee the responsibilitieseflo sides.

From all of the facts above, we can conclude tinat;procedures of water-supply
management unit establishment are based on thataojuspirit and administrative
characteristics. However, there are still some lgrab such as: i) no document on
the transfer of property management, protectiohatty to the water management
team; ii) no time limit for the unit operation;)iiiask assignment has not been listed
for professional and temporary staff; etc.... Thesetg are not legally clear. If
these problems can be solved, the sustainabilithefwater management unit and
Nam Hong water station will be improved. It canoaiscrease the effectiveness of
water use, water supply service; spiritual life amcl sanitation condition.

b) The organization model of clean water manage®enpply team in Nam Hong
Commune, which has 21 hamlets in total, is showlolasvs (see figure 3):

R Clean \{[vate_rt Uni Centre for provincial clean
eople’s management unit —Uni .

P! > 9 -----] water & environmental

Committee leader (1 person) sanitatiol
.
- I_l ____ -TC= -T == T- =TT T T (il 2 N | e N s S i S AT T T T T=== ]
! T ] ] | | |
\ 4 \ 4 \ 4

Hamlet Hamlet Hamlet Hamlet Hamlet Hamlet Hamlet Hamle Hamle Hamle

—» Continuous line = direct control S Bxwt line = indirect control

Figure 3 - Organization chat of management unit

As can be seen from the diagram above, the Peoflefamittee of the
commune directly controls the clean water managémeih and indirectly controls
the hamlets through the heads of hamlets, that $ay the local authority has taken
part in the management of clean water supply aoednator.

Total number of staff in clean water managementisid people with the following
duties:

- 01 unit leader, who has overall respongipbiind in charge of monitoring 4
hamlets.
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- 04 technical personnel, who are in chargevafer treatment operation and
concurrently, work as material warehouse keepedsheadwork station guards, in
charge of monitoring 2 - 4 hamlets.

- 01 accountant, in charge of monitoring Radnlets.

- 01 cashier who collects the money from hafdsamlet. He works pluralistically
for the water management unit, in which the maspoasibility is the cashier of the
hamlets.

In the clean water management unit, each membea&sponsibility is
concretely and specifically assigned. The respdreshof each staff - members are
as follows.

- Unit leader: he is responsible to the Pegp@dommittee of commune for: the
clean water supply, daily check on chemicals, gdangreck on the pipeline, check
on accounts, affixing the lead seal of the metptschase of chemicals for the
treatment, operation of the water pumps by theecbnprocedure to meet people’s
demand in sufficient water, the repair of brokepefines in time, and reading the
water meter in 4 hamlets.

- Technical staff who is responsible for thee@tion of the head works station,
and concurrently for the security of the station #ime material warehouses during
the daytime and at nighttime on each shift: to bastantly present at the water
station on each shift; to be responsible for thaliguof water pumped out; to purify
the water tank periodically; to maintain and repénenever necessary; to inform the
vice chairman of the People’s Committee of commwhe is in charge of the water
management unit and the unit leader about the @mublappeared during the
operation; to record a diary of the working shifidahand over to the next shift; to
finalize the water meter in 2-4 hamlets.

- Accountants: to keep records of daily reteignd payments, to tabulate the
monthly balance sheet; there must be 3 signaturdke invoices of the receipts,
payments and material warehousing entries; to cauy monthly balance; to
accompany the unit leader to check the water agctradity meters; to be in charge
of the team administrative affairs.

- Unit cashiers: to collect the money for wdr®m the head of hamlet and to
spend the money within budget.

- The staffs who is in charge of the hamletsthe superintendent. He is
responsible for the pipeline system managemeritarhamlets, for the acquisition of
the demand for the installation of water meters emltects the money for water in
order to hand over to the unit cashiers. The haldshand over the head of hamlet
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the money for water use, and in this way the hooisishsave the time because of no
need going to the People’s committee office.

Rights: All members of the clean water managemant are paid the salary
according to the regulations of the People’s Cotemibf commune. This money of
salary is available from the money of water paynignthe households.

- Unit leader is paid the salary correspondingrntmant 550000 VND/month
and the responsibility allowance (150000 VND/month)

- Accountant is paid the salary corregpog to amount 550000 VND/month;

- Technical staff is paid the salary responding to amount 550000
VND/month;

- Cashier is paid the salary corresponding to amn2é8000 VND/month;

- Head of hamlet is paid at a fixed rate of 100 Vb corresponding to
amount of the total volume of consumed water intthmlet in month.

b) The relevance of the Center for provincial cleater supply and environmental
sanitation: Responsibility in term of State managemin the inspection and
supervision of the quality, and of the organizatmntraining for the operational
personnel at water station.

c) The responsibilities of the People’s Committee

The People’s Committee of commune builds the ppiesi of working
regulations of the clean water management untienPeople’s Council of commune,
rules of income and expenditures rates based ototakamount of clean water at
the headwork station and the master valves fohémelet and village branches, price
of clean water. The public discussion on issuevabas held between the People’s
Committee and People’s Council of commune, the i@pation of the
representatives of social organizations; the pe@ié® contributed their ideas
directly to the leaders of the People’s Committeeoonmune.

The foregoing is the most basic information be brganization model and the
human resources in the management and operatidnotinhe water station at
commune Nam Hong, district Nam Truc, province NanmhD The following
assessment can be made:

- The establishment of clean water managemneibhas been implemented fairly
and methodically through the meeting. The persomaticipating in the water
management unit is highly specialized. They havekaa professionally. Therefore
they concentrate only on their given jobs.
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- The responsibilities are clearly and coredyeissigned to each position, which
show the concrete responsibilities of each memb#r vwery detailed punishment
mechanism.

- The right of each member is to be paid adiogr to the regulations of the
People’s Committee of commune. The salaries ondfirsede of amount of clean
water have not been paid yet. The new fixed rateapplied to the hamlet
superintendents.

IV.1.2. Assessment of current operation situation

With the aid of the commune authority, the cleatewananagement unit has
built the operational procedures of the headwogki®t. The main content of the
main tasks is as follows:

a. Operation management

- Taking notes and monitoring operation is implated by means of the
logbook on the operation of the pumps, station dnedactivities at the headwork
station. The amount of water pumped from the gstattothe distribution system is
logged and observed. All of these operations ar@peed regularly.

- The process of defining the pumping period fotewvaupply is announced
publicly so that all households can take the ihit&ain using clean water. Due to the
household’s demand on clean water use, the wagorstpumps clean water twice
in the morning and in the afternoon everyday. Isecthe demand for water use
increases, the water station will be pumped at ayddr the pumping period can be
prolonged in order to meet the household’s demand.

- The operation of distributing water to the housdk is currently even, there
iIs no local distribution. In particular, there is onflict between the households.
The people are all aware of using clean water anwally because they have to pay
money corresponding to the water meter reading.

- The main purpose of the headwork station at conamdam Hong is to
supply clean water to all households designed updo/ear 2020. At present, there
are only 2000 households supplied with clean wdike. problem, which has come
up, is that there are 973 households have changed f@ising well water and
rainwater instead of using clean water. Howeveerehmust be propagandizing
persuasion and assistance policies on non-uséeani gvater in the commune.

- The power source supplied to the headwork staisothe transformer
station, which is far away (500m). Therefore, th@tage does not ensure the
required technical performance and it has influemrceéhe operational productivity.
With the lack of electricity in current situatiohe electricity at the headwork station
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will also be cut off. Being not equipped with thease power generator in case of
prolonged power cut will have influence on the nleater supply to the people.

b. Potential of headworks station capacity

- As to the operational exploitation of headworlatisin capacity, the
production statistics for the last periods show tine actual operational capacity
(400 ) at the headwork station accounts for only abdif3of the designed
capacity (1120 riiday). Accordingly, the headwork station has enocgpbacity for
more water in case the demand for water use inesediscan be seen that the water
supply capacity of the headwork station is stigjlhiand so the problem needed to be
solved at present according to the original desdrow to improve the efficiency in
operation and exploitation of the station. Thislgpeon requires the interest and
direction of the People’s Committee of commune mdeo to expand the water
distribution system to households still no use rcleater in the commune and in the
neighboring communes as well as the production lwesded in the commune area
in case they requests. The potential is that thexenow 973 households using well
water and rainwater in their daily life. Hoang Asbncrete manufacturing base,
which is located near the headwork station, is dbesumer with very high and
constant demand for water use. The water demandHéang Anh Company is
known as 400riday without high investment in building the pipedi In order to
solve the water supply problem for households ugiegwell water and rainwater, it
IS necessary:

(i) to propagandize the benefit of usifepa water from the supply network;

(i) to manage to aid the households initg\access to the clean water, i.e. to
solve the problem of installing the water meteex;duse the installation requires an
amount of about 2.2 — 2.5 millions VND accordinghe current price. In addition,
the development of organization and qualificatibrih@ current clean water service
management unit should be taken into considerati@stablish a water company for
in the future.

- The present average loss is about 22%, that sayahe actual capacity is
approximately only 312 ffday. The assessment has shown that 66% of hodsehol
in the commune have access to clean water. IrtHadtatistical data has shown that
on average each people consumes about 45 litexstefr per day. This has shown
that people seem to get used to consuming cleasr wagiproximating to the norm
set in the National Target Programma on clean watet rural environmental
sanitation.

Managenment nodel of clear water at commune Nam 25
Hong



c. Assessment of technical qualifications

So far there are 2 operational technical permsijomted 2-year training course on
the system operation management, the other nevorpeebk are given short-term
training course during the construction or durihg system operation management.
They get training on job on using and concoctingprehe chemicals during the
treatment processes. However, the difficulty entened is that the industrial
chlorine is designed to be used in water treatmaunt,the chlorine cylinders can
only bought very far away (about 200 km) and theneefsometimes the chlorine
powder is used provisionally when the industrialodhe cylinders are not yet
available in time. Those are temporary solutions.

Being interested in learning, the other persbiwMeo have no training
course have acquired and broadened their experincegh daily practical jobs.
However, with present practical demand as welhasdemand in the near future, the
personnel in the hamlets will be able to meet teenahd for the operation and
maintenance of the waterworks station. Consequeittlis advisable to consider
building up the staff that is in charge of the ngeraent and operation, especially
the water treatment in headwork stations which se#ite enhancement of
qualifications in water treatment and concoctiorcleémicals with the right dosage;
to raise awareness about techniques for the operafi and minor repair to the
pumps, engines and about the sanitization of ifligeequipments and materials...

However, for the last 2 years of exploiting opermatof clean water supply
system in commune Nam Hong, the unit staff hasgettany failure that have
impacts on the water supply to the households occur

d. Operation of the pipeline system

- Implementation of regular tasks such as repaipigelines, broadening
water usage objects, installing more water metergirsy the people has been done
fairly well and publicly.

- Operation of pipeline system: The whole watetritigtion pipeline system
uses PVC, HDPE materials. Theoretically, thesecheap materials compared to
metal pipes and they can exist long in natural ¢, However, when these are
used in rural areas and also in commune Nam Hdnggan be seen that usage of
these pipes must be reconsidered according to laobnaitions. The reasons are
that:

- The pipeline system running along the rural tcafbutes is buried under the
ground is frequently influenced resulting in thpgburst due to mechanical actions,
impact of local development process as well ahtheseholds.
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- Use of heat welding techniques in order to hatiaepipe leakage, burst or
break is needed to be examined because the weldy lisat welding techniques
have rather low durability and short lifespan cagdine water loss and increase of
operational maintenance costs.

It can be seen that this is one of the causesatér losses, which is rather high
(22%) at present. The losses may increase, asgakng system gets older.

e) Equipment and documents

In order to be convenient in reporting and work resstion, the headwork
station management unit has been equipped witkatile telephone. At present, the
unit is equipped with only some instruments andickss as mandril, mattock,
showel,etc. These are rudimentary equipment. Tp&ipe system in some hamlets
was built prior to the construction of concretedsaso it is difficult to do the
repairs.

In the field survey, the water station staff alsesides to familiarize
themselves with the automatic water quality assessndevices. The difficulty
encountered in is the high cost (about 70 milligiND according to current market
price). The device has only 6 measuring index: pémperature, turbidity,
conductivity, salinity and dissolved oxygen (DO} Be able to use these devices,
they have to be examined regularly and the stafftrhave technical knowledge.

Although there are still some existing difficultiecd can be objectively
assessed that the establishment and operationemairde of the clean water supply
management unit in Nam Hong commune has met theireegent, which is to
exploit the waterwork which was built using goveenhfunds and money from the
local people for the purpose of serving those. Hemethere should be some
improvements in the organization model of the arrgater management unit in
order to increase the legality of the unit andrimgpess to establish a company in the
future.

IV.2. Finacial assessment

Financial problems, receipt and payment balanceany organization is
especially important to the existence and sust&nalevelopment of the unit,
organization, especially in the production procass service organizations. The
clean water management team in commune Nam Homipssified as a service
organization, but it is a special service becaukat productivity and State
management of the products as to quality, quaatityy price. Some problems of
receipt and payment balance of the clean water gegmant unit in commune Nam
Hong are analyzed below in order to assess itaisasility.
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The fixed rate mechanism has not been applied atedplin the clean water
management unit in commune Nam Hong. The unit ssaHssigned the detailed
salary level. Only the fixed paid rate is appliedthe head of hamlet with the
responsibility for collecting money from the houskls and for handing in the
money to the cashier of the unit. The other payseah be done depending on the
actual situation of activities of the unit.

The water price which is stipulated by the Peopl€smmittee of the
commune and applied in the commune area is 2100/WRIDf commercial water
product (in short clean water after treatment). T9seie of clean water price by
People’s Committee of the commune Nam Hong is stersi with the Authorization
and followed the Joint - Document No 104/2004/TTBTC-BXD on 08/11/2004 of
Ministry of Finance and Ministry of Construction duidelines of principles,
method of estimation and decision authorizationclgfan water price at town,
industrial area, and concentrated population sed#ig area”. It is evident that this
water price is not included profit because thisvedfare construction and deal with
the contribution of beneficiaries. This currentcpris applied to the households and
schools, infirmaries, committee office. As to thats with business activities such
as Agriculture and Rural development bank brancpest and telecommunication
stations and a concrete plant which will come iop@ration with high demand for
water in the future (400 Hfday), higher charges should be considered andmgd
that the income of the water station will be verghh However it can be seen that
the current price also need to be adjusted correlpg to the increase of input
material price and the salaries of managementstaif. In the opinion of the rural
clean water and environmental sanitation centear Dinh province, the water
price of 2100 VND/m at the clean water supply station in Nam Hong comenis
rather low in comparison with the water price dtevtclean water supply systems in
province Nam Dinh.

The balance sheet after 2-year operation of théeisy$2006, 2007) is shown in
Table 3 below.

Table 3Financial review Unit: 1000 VND
2006 2007
No. Contents Notes
%

| Receipt 173.068 100 241.919 100

Il | Payment
1 | Salaries 31.959 18.47 47.819 19.77

continued
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Electricity

2 31.185 | 18.02 | 57.629 23.82
payment

3 |Maintenance & o - 1.12 6.289 2.60
repair

4 | Chemicals 10.430 |  6.03 13.980 5.78
Purchase

5 Budget payments 73.753 42.61 101.848 42.10

6 Other payments 23.794 13.7% 14.354 5.93
7 Balance 0.00 0.00
Total payment | 173.068 241.919

It can be seen from the table above, the receifftamext year is higher than
that in the previous year, respectively 241.919iom$ VND in 2007 and 173.068
millions VND in 2006. It is reasonable because nenber of clean water — used
households has increased. In early periods there ¥esv households to use the
clean water of the water station because they didnstall the water meter and did
not realize the efficiency of using clean watemirthe commune waterwork. It is
sure that in the year 2008 and the next yearsdbeipts will increase due to the
expansion of the service objects.

The deduction for the People’s Committee paymerdrder to be used as a
standby in case of repairing the main pipelineJa@pg the equipment and major
repair, with maximum real revenue proportion. Tlaeg on average equivalent in 2-
year period, which is more than 42%; the eleciricibst accounts for 23%; labour
cost accounts for 19% and chemical cost account$4®. The other payments are
insignificant with decreasing trend, which is calesed positive because the system
is gradually getting stable. At the early stage nvitee system just comes into
operation, off course there can be the severamgspenses.

The payment for the clean water management staffiagyzed in more detail
as follows:

+ Unit leader, concurrently in charge of readingtevameter. 700.000
VND/month (23.333 VND/day);

+ Operational personnel, with the concurrent tdsfuarding and accounting:
550.000 VND/month (18.333 VND/day)

+ Cashier, with pluralistic tasks 275.000 VND/mo(@hl66 VND/day);
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+ The fixed payment rate for the head of hamldii8VND/nT and therefore
their salaries are different and they are dependenthe water usage rates in the
hamlet. According to the figures of water managenteam, the total amount of
clean water in the year 2007 is 115.21% so the head of hamlet's finances are
11,521 millions VND. Therefore on average the heatdamlet will receive 45.700
VND/month, which is too low. In the other clean amsupply system the fixed
payment rate for the hamlet superintendents is\B9D/m? for end-product. With
the current water usage rate, the correspondingmealy of the hamlet
superintendents is nearly 150.000 VND/day.

Clearly, the payment for the clean water managementstaff including the
head of hamlet is too low and it is not correspogdio their effort, especially the
unit leader position. With regard to the seniorcexizes in the People’s Committee
that are in charge of the clean water managemehbut any payment, in principle
he has to get salary because with their contrinuti@y must have the right to reap
the fruits of their labour.

Analysis of labour mechanism and labour consumpiada can be referred to
some norms applied to the staff of the rural watekwvhich is directly under the
clean water and environmental sanitation centeNaf Dinh province from 2-3
people/1000 households. The unit leaders have dlaysscale of 1,3; personnel
have the salary scale of 1,0. If these scales pked correspondingly, the water
supply station of commune Nam Hong require a totahber of about 6 personnel
according to the number of water meters or numbéapuoseholds (1 water meter for
each household). At present, the number of thenaleter management unit staff of
commune Nam Hong is appropriate.

Through the consideration of the payment shedtei/ears 2006 and 2007, it
can be seen that all of the clean water manageomenistaff has no payment of
social insurance. It is a disadvantage to the cleater management team staff.
Payment of insurance for the staff needs to bentak&o consideration in the
financial balance sheet in the year 2008.

From the financial activities table of the watepgly system at commune
Nam Hong, district Nam Truc, province Nam Dinhc@n be seen that in order to
produce 1riof clean water, it needs 123 VND for chemicals 808 VND for the
electricity. The potentiality of clean water usag®ery high as from the year 2008:

0] 300 out of 973 households are using well water @ngwater in
their daily activities and for drinking purposeds@ with the water
usage of the households in neibouring commune Nara, khe
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capacity of the headwork station will increase b@méday
corresponding to the current norm of water use;

(i) Hoang Anh concrete manufacturing base has very dghand for
water use and they have requested a water suppey ok
400nt/day. It is supposed that the required immediate ia
200nt/day for Hoang Anh concrete manufacturing baseretbes
the total additional potential capacity will be ileased by
260nT/day in next years.

With the applied current water price, the additioeaeipts are as follows:
+ From the households:
365 days x 60°fday x 2100 VND/m = 45.990.000 VND
+ From Hoang Anh concrete manufacturing baséctaied for the 5
working days per week):
200 ritday x 260 days x 2100 VND/Aw 109.200.000 VND

The total payment of chemicals and electricity c@st46.039.700 VND, and
therefore the real interest from the expansiomefwater supply earned by the water
management unit is 109.150.300 VND. This amouninohey is very large and it
needs to be cared in order to have more sourcevehue for the commune, salary
increase for the staff, investment in reproduction...

The results of surveying, collecting the documentated to the financial activities
are shown fairly clearly, in detail and publiclyhdre is a public economic sheet
which show the receipt and payment balance duhagrtonth.

IV.3. Water quality assessment

Water quality assessment is considered as the mmiassessment indicator
of a rural centralized water supply system, whiaes heen mentioned in the publish
by the World Health Organization (WHO) in year 1983 e assessment of water
quality includes the quality of the source and waie the spot. Because at present
many households in Nam Hong commune, Nam Truciclistdam Dinh province
are still using well-water and rainwater in theiailg lives, which has a high
proportion (937/3000 households in the commune, wlater samples were also
taken in the survey in order to assess the quadityell-water used as a base for the
recommendation to the inhabitants. The water sampiere taken on March 48
2008 and were analyzed at the standard laborafgwydultural Laboratory No.18).
In detail:

+ 01 sample from Red River — source of water;
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+ 01 sample at the clean water tank aftetrdegment;
+ 02 samples of clean water taken from theisbbolds downstream (01
household in Hong Tien hamlet and 01 householdinBinh hamlet);
+ 01 sample of rainwater taken from the hbokds;
+ 01 sample of well-water being used by thedeholds.
* Legal bases and analytical indicators:
The implementation of water sample taking, managind analyzing conform to
Vietnamese Standard:
+ TCVN 5993 — 1995: water quality, taking samplgside on preservation
and process of the samples;
+ TCVN 5997 — 1995: water quality, taking samplasd guide on sample
taking for rainwater;
+ TCVN 6000 — 1995: water quality, taking samplasd guide on sample
taking for groundwater;
+ TCVN 5992 — 1995: water quality, taking samplesittechniques.

Based on the standard documents in Decision N200S/QD-BYT on %'
November 2005 of Ministry of Public Health on thtarglards of clean water
sanitation (water used for individual and familyilgactivity purposes only, not for
directly drinking water purposes), 19 parametersifmstandards) with detailed
authorized values and required checks on water udeeddrinking purposes
corresponding to the economical conditions of ramaas has been defined. The
indicators are: pH, colour, smell, turbidity, haeds, oxidization (according to
KMnQO,), ammonia content (according to Il nitrite content (according to NO,
nitrate content (according to NQ@ sulphur content, zinc content, ferrous content,
manganese content, arsenic content, chlorine conf@worine content, total
dissolved solids (TDS), total coliform content, &ic However, the values in the
previous standards in Decision No. 1329/2002/QD-Bited on February 12002
of Ministry of Public Health basically have not cogd excepting some indicators
with increased authorized values but without infice on the quality of clean water
supply.

* Analysis results
The results of sample analysis are shown in Talbleldw (detailed in annex 7).
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Table 4 Water quality of clean water supply at commune Nam Hong

No. Indicator Unit | Source | Water in | Household | Household | Rain- Well- Authorize
of river tank M1 M2 water | water | Standards
water

1 | Ph . 7.15 7.22 7.30 7.15 7.2% 7.366.0-8.5

2 | Colour TCU| 10.82 12.06 12.51 9.26 9.38 11.425

3 | Smell - 0 0 0 0 0 0 Kk]ong

mau

4 | Turbidity | NTU| 27.71 0.15 0 0 0.200 24.025

5 | Hardness| mgl/l 106.2| 294.0| 350
102.25| 93.01 84.15 92.87| 9 9

6 | NH mg/l | 0.54 <0.01 0.14 0.09 <0.00 2.7p3

7 Nitrate mg/I 50

NOs 1.24 0.59 3.80 2.95 0.62 0.04

8 | Nitrit mg/I 3

NO? 0.049 | <0.01 <0.01 <0.01 <0.01 <0.01
9 | Chlorine | mg/l| 8.76 8.51 5.39 5.54 11.34 229300
10 | Ferrous mg/l| 0.12 0.01 0.05 0.04 0.02 0.250.5
11 | Oxidizati | mg 4
on O/l 3.20 0.80 1.44 0.80 1.28 0.3p

12 | Total mg/I
dissolved 176.7 | 1112. | 1200
solids 187.46| 173.73 136.71 140,05 2 24

13 | Arsenic mg/l| 0.003 | 0.002 0.003 0.002 0.003 0.008.05

14 | Fluorine | mg/l| 0.21 0.25 0.14 0.15 0.1( 0.181.5

15 | Mangane| mg/I

se 0.013 | 0.006 0.012 0.014 0.024 0.366.5

16 | Zinc mg/l | 0.017 | 0.006 0.003 0.003 0.010 0.0p8

17 | Sulphur mg/l| 0.15 0.05 0.05 0.04 0.1( 0.20-

18 | Total MPN/

coliform | 100ml | 790 82 110 130 170 190 50

19 | E.coli MPN/

100ml 0 0 0 0 0 0 |0

It can be seen from the analysis results of watepdes:
- Water source: ensure quality, most of the indictalues is less than the
authorized values excepting the total coliform dador which has a high
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value (1790 MPN/100ml), and therefore it is neetiede treated without
complicated treatment techniques.

- Water after treatment: the indicators are ak ld®n the required standards
of the Ministry of Public Health;

- Well-water: The indicators are less than the gaaais of Ministry of Public
Health, but it can be seen that the sample talgntairied out in dry season
but if the samples are taken in other periods ®&hainy season, the water
qguality will be absolutely different, because thellwvater is closely related
to the surface water, dirty substances on the girsunface will penetrate into
the groundwater layer and then into the wells. Hemwethe manganese and
total dissolved solid indicators are almost the esa® the authorized values,
recommendations should be made to the inhabitantssing water from the
station.

- Rainwater: In general, the rainwater quality cseptable but the coliform
indicator value exceeds the authorized value. Bsxaine rainwater is
collected from the roof in rainy season, the peapie recommended for
taking the initiative in using clean water in daglgtivities.

- Water in the households: the clean water indrsaia the households
downstream are equivalent to those of water irctimainers. This shows that
the pipeline system is still in good status withth® penetration of water
outside the pipeline.

It can also be seen from the analysis results dewsamples, the water
treatment technology which currently applied in thater treatment station of the
water supply system in commune Nam Hong, distrestnNl'ruc, province Nam Dinh
can be assessed as an appropriate one. The wallty cafter the treatment is
improved significantly (especially the ferrous camttand the total coliform) and it
meets the clean water standards promulgated biylihistry of Public Health. The
chlorine content should be increased during thatriment process in order to reach
the authorized values.

Some llustrative graphs of water quality in commudam Hong, district
Nam Truc, province Nam Dinh are shown below.
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Arsenic (authorized value 0,05 mg/l)
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Coliform (authorized value 50 MPN/100 ml)

Value

900
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B Afta treatment
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300 L Esmwnter
200
100

; - .
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Zinc (authorized value 3mg/I
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0.01 B Eed Rive

B Alter treatment
0.008

0O Well-waler
0.006 O Ramwates
0.004
0.002

0 T T T
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Manganese(authorized value 0,5 mg/l) Value

0.4

0.35

0.3
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B Exd Enver
0.2 B Afta treatment

0.25

1= sy
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Ll Ramwates
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IV.4. Environment

There are not household engaged in breeding asas/@ltocessing production
of the traditional agricultural products. That ishywthis does not affect the
environment. The matter has to be paid the atterttiothe domestic gabage. At
present the collection of gabage including the migand solid gabage still is not
organized and implimented meanwhile the people iivéamlet with high people
density.

IV.5 . Society organization

The woman’s union of the commune will be deal whereby. This
organization plays the important role in the cleater supply to improve the living
standard. In this case the women union works asdbedinator to get money from
the Social policy bank. The household can renn#seccary amount of money from
the bank for installing the water meter with thedar interest.

IV. 6. Effectiveness of water supply

- Health aspect
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The clean water plays the important role in theltheeare. Regarding to the
water field the diseases as cholera, dysentenhoigp and personal hygiene as
trachoma, gynaecology at present does not appdéheinommune. It could be siad
that this is success that the clean water supgwen the society.

- Society aspect
The regular supply and sufficient volume on demahdlean water in time,
easily water available from the water station iuldobe said the livehood is
improving. The people in the commune are not nesvalbout the domestic water.
The member in family does not spend much time aixbrl to bring water. In
general, the children have more time to learn, rothember have opportunities to
take care the field — work and the others produoeerthe hand product. Especially,
the women are free out of bringing water. The atenis paid that the people are
nervous about the water quality.
- Economic aspect
The clean water is considered as commodity, theiss®mpulsory to pay for its
use. At present the household each month spendsda20000 — 25000 VND on
average in cash for payment of clean water. Gdgetthis amount of money is a
little, but it is big amount of money for peoplevatved in agricultural field in the
rural area. Finally, they could get more food, ainp of view of economy it is seen
that the benefit is available from the clean wategyply directly or indirectly is:
+ No expenditure on medical remedial purchase;
+ No payment on clean water purchase and trangpaontother place;
+ Increase the income from agricultural productamd other producing
activities.

IV.7. General assessment

IV.7.1. Advantages

- Number of personnel of the management unit ameently appropriate.
When the number of households using clean waten fite system increases, the
only is that the salaries of members of the managenmit need to be increased.

- Generally, the clean water management unit mmane Nam Hong is how
being maintained fairly well in order to exploitetiwater station serving the local
people, and to meet the growing demands for cleatenfor drinking purposes and
daily activities.

- Extensive exploitation capacity in erdo improve the usage efficiency is
still very high.
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- At present, the receipts and payments balaniteat be done although the
source of the receipts is still limited. The payterechanism, especially the labour
cost, depreciation cost in setting up the standloyd$, big pipeline repair and
equipment replacement is reasonable.

- The organization has been established on thentenly basis of the staff
member, therefore the enthusiasm in their worksiido the top.

- The organization can be classified as non-paorfianization with the aim of
serving the people as the main task.

- The source of receipts is still limited and mostthe new source comes
from the amount of water supplied to the peopleating to the price stipulated by
the Commune People’s Committee. The staff memhbeadme from the water
supply is still low. It can immediately solve théfidulties, but in long-term the
sustainability is not high, especially the spezedi operation during the processing,
distribution and operational management of the watgply station serving the
people.

I\V.7.2 Disadvantages of immediate improvement
a. Subjective problem

- As to the legal mechanism, the activites of thi ig still administrative and
as a result the legal validity is promoted. Throtigh regulations of the management
unit, its operation and existence seem to be degendn the support of local
authority without being able to build up the untafs on the basis of human
resources in order to use in speeding up the senperations and extending the
participatory ability of other local services. Thisll restrict the concentration of
human resources to establish a local company ifutbee.

- To enhance the legality of the clean water mamage unit by means of
improving the current organization in the directiohestablishing the co-operative
complex for the exploitation management of the Irgtaan water supply system
according to the Decree No. 151/2007/ND-CP abogamrzation and operation of
the co-operative complex. If those can be donaillitcreate legal personality for the
co-operative complex and they will be able to pgrdate in different service
activities in order to increase their income ensyrithe legality of the
implementation of the tasks and the legalizationlezfal papers on payments,
balance sheet according to the State stipulation.

- Some positions require the responsibility sucheasn leader, operation of
water treatment worker at the headwork station. Stability of the bases for them to
have long-term participation, which is the socraurance, has not been done. In
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order to solve this problem, the commune autham#ggds to have good care and
there should be the cooperation between the clegarwnanagement unit and the
agricultural service co-operative in order to méke insurance contract for some of
those team members. It is the most basic dematigegieople when they participate
in the activities in local areas in order to makatdbution to the building up the
native land and to have long-term attachment tgdhe that are paid corresponding
to their effort.

- It is necessary to build up the documents sertfiggmanagement such as
building the map of water supply system, the detaihap of water supply to each
hamlet, so the manager can actively take controhefsituation of the entire water
supply network.

- It is necessary to standardize some steps iropleeation process of the
waterwork such as designing, readjusting operatiog@rds of the station, using
chemicals, monitoring and preliminary assessmenthefsource water quality by
means of observing in order to have timely counéasares. Simultaneously, it is
necessary to standardize the recording tasks ifirthecial operation of receipt and
payment...

- As to the income of the clean water managemerhtstaff in Nam Hong
commune, it is necessary to reconsider the paymenhanism of the team leader’s
salary, because s/he has relatively heavy respgbiissbbut the salary rate is still
lower than that corresponding to the responsieditof cashiers in the hamlets and
other posts in the team.

b. Objective problems

- Other basic products such as electricity, fudlenaical, labour, service
payment, etc. have increased considerably in puswears, but the water price in
the water service base has not increased. It © alsubjective cause that has
negative impacts on the sustainability of the nsmahce and sustainable
development of the water supply serving the ruesgbe not only in commune Nam
Hong, but also in other parts all over the country.

- The subjective problem which has great influeocehe operation of the team
is the policy on water service charge. It can lmndbat the policy on water service
charges of the urban and rural areas is unreasgnbabtause in urban area the
amount of water consumed and the service charigglswhile the amount of water
consumed is limited and the service charge is lawural area. Whereas the
government has hardly any supporting policies,taedefore many rural waterworks
has had very low efficiency in exploitation aftesnaing into operation. In many
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places the receipt and payment balance cannot bermped, which has caused
several difficulties for the managers.

- In the future, if the policy on water service mgiais not updated corresponding
the price increase of the other products, suchiptemd payment rates will have
great impacts on the receipt and payment balarteey Tan rock the viewpoints and
consistency of the personnel in the clean watemplgupnanagement team in
particular, because in fact many people work vdtilyt rather than for economic
purposes.

IV.7.3 Assessment on management model sellection

At present, in Red River Delta there are many typésorganization and
management models for rural water supply. Theyanebe summarized as follows:

- Co-oprative model for management and exploitatiowater supply service;

- People’s Committee management model,

- Joint-stock co-opearative model;

- Hamlet community management model;

- Clean water service groups of rural clean water @amdronmental sanitation

center;

- State-owned company model;
The selection of rural centralized water supply elodas the following basic
requirements:

* Necessity
Knowing the demands for clean water supply andldimg lasting benefit of the
clean water supply: economic benefit, health benebcial benefit. Simultaneously,
clean water supply for the households should besidered a representation of a
civilized society.

» Reliability and sustainability in convenient watesage

In fact, there are some rural clean water suppbtesys after the design and
construction processes cannot come into operaticzaonot meet the required
demands after a short period of operation due toyniifferent causes. These
causes can be the design and construction pro¢c@dsel do not have technical
assurance and are not synchronous, insufficientviggiom of materials,
replacement equipment, shortage of chemicals, dndlenergy and without the
participation of water service consumer or with@atying the water service
payment.
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» Lower price, convenient maintenance
Investment rate of the clean water supply systes dtase relationship with the
number of households using the clean water serincthe communes and hamlets
with little number of households using the cleartemathe investment rate is high
and it has influence on the decision about constmugnvestment. The scale of the
water supply system also has influence on the tiparanaintenance and payment
ability on the water supply service. With high cleaater price, the households
cannot have access to clean water and refuse ttheisgean water. Of course they
will look for other replacements such as well-wat@inwater. As a consequence,
the return of the investment will not be feasible.

* Appropriateness to the local conditions

It is the satisfaction corresponding to differeatvice level and the demands of

the households in accordandance with houeholdowfihcome. There is a

concentration of the population without disper§alch operations will attract the

participation of the community

From the management model of the clean water systédfam Hong commune,
it can be summarized in Table 5 with the assessmdidators of rural centralized

clean water supply system

Table 5 General assessment of clean water management nmmodeimmune

Nam Hong
No. ltems Good | Inadequate Remarks
1 With participation of the X
commune authority
2 Operation regulations X
3 Structure quality X
4 Synchronization of system X
5 System operation (o X
regulations
6 Appropriate lay-out of syster X
7 Water service payment X
8 Sufficient water supply X
9 Purchase of chemicals X Sufficient
10 Electricity supply X Depending an
the transformer
station
11 Maintenance & Repair X
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12 Participation of the people X Actively
13 Government support X
14 People’s awareness of the
structures before constructign
15 Appropriateness of the water According to
service charge the assessment
of people
16 Quality of supplied clea X
water
17 Quiality of water source X
18 Return feasibility of X
investment
19 Extension capacity posibility X
20 Professional training X All members
of unit have tq
be trained
21 Salary of management unit X Low
22 Insurance payment X Not so far

The analysis of consideration above are mentiomélda assessment part. The
clean water management model in Nam Hong commuaa) Nruc district, Nam
Dinh province — The Commune People’s Committee Mb@s put into operation
for 2 years. It can be seen that this is a managemedel that has been assessed as
a good model with efficient operation and capitagervation.

V. CONCLUSIONS AND RECOMMENDATIONS

- In order to raise the sense of responsibilityhef clean water management
unit, the authority and people in commune Nam Hdagnaintain and promote the
efficiency of the clean water supply station andniprove the quality of life and
rural environmental sanitation in the commune; atsonprove the sustainability in
the organization and management of exploitatiothefwater station, the following
proposals have been put forward:

I) To prepare and carry out the project aimed uddb to strengthen and to
improve the clean water management unit in comniNear@ Hong, according to the
orientations in  Decree N0.151/2007/ND-CP follogvithe contents mentioned in
the concluding section above.
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i) To strengthen the propaganda campaigns inrotdeshow people the
advantage of using clean water; to stimulate theasel for water use, to improve
the environmental sanitation and to improve thdityef life.

iii) According to actual data on the organizatiomanagement and
exploitation of the rural water supply system, phmeposals should be put forward to
the State policy for the rural development, espigcta assist research policies on
the management of rural water supply system, amtiap&nancial assistance for
poor people in order to improve the hygienic cands and the quality of their life.
The reasons behind this proposal is that in theirmpnd years, 75% of rural
population has access to clean water in accordavite the National Target
Program, therefore this assistance will be one aafdgsolution to implement the
Party and State policy.

- Dealing with the effective operation and manageied clean water supply
system, sufficient provision of clean water of gapdility as well as great potential
in clean water demand and public financial actgtit is seen that the clean water
supply system at commune Nam Hong, district Nant,Tpuovince Nam Dinh will
be increasingly developed.

- Comprehensive assessment of management modelraif gentralized clean
water supply is necessary to be carried out afftercertain period of operation so
that to enhance and to innovate the effectivenegsn to replace the existing
management model in order to ensure the betten elater supply for people.

- Rural clean water supply at present is the achadter and is paid the attention
by various authorities as well as by the intermatloorganization with purpose of
improving the living conditions. The rural peoplaimy refers to poor people, main
income is available from the agricultural productioso the investment of
construction of the clean water supply system malrarea needs the support and
assistance for rural people in form of finance palcy.

- People considered, as beneficiaries has to tomérimoney and labor in
construction of clean water supply system and alstiparticipate in management
and operation of the system. The system is operatetl exploited effectively
whenever people are aware of significance of tearclvater supply.

- The suitable technology of water treatment, appate layout of head
works (clean water station) will reduce the investin the management unit
must be of not so much as possible with the cleasidn of tasks for each
member. Consequently the clean water supply witldesloped stably.

- For the clean water supply system within the came) the commune people’s
committee is of the great importance for constargtmanagement and operation.
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- The practice of clean water supply at commune Nong district Nam Truc
province Nam Dinh shows that this system has beeviged good service in water
supply for people engaged in. However, it is alsguires to renovate the
disadvantages in the model. Therefore, this mdumlilsl be developed and extended
for other area. In coming time, other communes halae to construct new clean
water supply or replace the current ineffective agament model can be follow the
experience of model of management unit at commuara Nong, district Nam Truc,
province Nam Dinh.

- To avoid and to prevent the pollution of wateur®e in channel due to garbage
throwing in and to improve the habitat of peopldasitnecessary to organize the
garbage collection and its treatment as early asiple, immediately to establish the
model at certain potential hamlet, the to developother hamlets as well as
communes.
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Annex 1. QUESTIONNAIRE ON RURAL WATER SUPPLY SYSTEM
Project: Study and assessment of water supply management nebd
in Nam Hong commune, Nam Truc district, Nam Dinh povince

Definition: Rural water supply management model is a water supplyagement
organization which manages headworks and pipetsysr plays the role as a mediate
one from another meter-volumed water supply orgditm to rural community.

INVESTIGATION ON GENERAL INFORMATION OF PROJECT ARE A AND CURRENT
SITUATION OF PIPED WATER SUPPLY MANAGEMENT UNIT

A. General Information

1. Unit name:

Province: .................
2. SUINVEY 'S NMAIMIE. ... .ttt et e e ettt e et e et e e e et ae et eae re e e e n e e e eaenns
Phone: (Office) ..............ocoeei (Home) ....covvvviiieinn, (Mokei)

3. Population: ......... people........ households  Nantdf households, people using
clean water : ......... households......... people

T 101V ST (o] PP
5. Water supply model proposer’s name :

6. Service sectors

Service sectors Operation rate of the sector
B: Current status of water supply management orgaization

1. Human resources

- Total employees: ................ Male ............... Female ....................

- Professional @ ............. Non-mss$ional/staff: .......

- Professional in eqgivalent: ............

- Qualification: Engineer Engineering worker Mahladoour

Full name Job title and tasks
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Full name Job title and tasks

- Numbers of members of BOM, workers participated training course on clean water
supply system operation and management: At least.on........

- Demand for further training, education?  Yes [] Nd_]

- In which sector? Management] | Engineeringratin planning, distribution.| ]

2. Draw the chat of the water supply management oapization (including relation to
upper, equal, lower levels and each level of staff)

- Describe the relationship horizontally and vetlic

3: Procedures, mechanism of water supply model estishment, operation,

mangement, exploitation

3.1 Foundation for rural water supply managemegaioization?

Free election [_] Tendq | PropdBdrname)..........cccovee i,

3.2 Who's in charge of preparing the operation l&#®Nns:...........ccoiiiii i
MB: [ ] Local authorities [ | Higher authoritied ]

3.3 Regulation building method (functions, respbitities)

- Partcipation of water users in building the redioin? Yes [ ] No [ ]

- Participation Method? ...... ..o e
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3.4 Operation’s regulation issued by whom:

3.5 Edited into document?  Yeq | No[_]
3.6 Public to the community? Yes| | No[ ]
3.7 Decribe the operation regulations

3.8 People have been aware of the system constn@cti Yes [] No [ ]
Information accessment method (source)?

3.9 Discussion on the payment ? ............
3.10 Foundation for norm and prices related talrwater supply

- Water price: ............ VND/M  or ..o VND/household-month or
............... VND/person-moth

- Base for estimation of water price:

- Who approved the PriCe: ... e e e e e e
3.11 Any account and seal of the organization éntthnk? Ye[ | N ]

4. Functions, responsibilities and authorities oftte organization
4.1 Functions, responsibilities:

5. Relationship with households
- By service contracts: vd ] No D Enclose a photo if available

- Responsibilities of water supply organization

- Water users have any information on water-pumgimg? Yed | No[ ]

6. Management, operation
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6.1 Operation process have been set on documen¥e®s [ | No []
6.2 Describe the operation process:

6.3 Difficulties in operation management process solutions:

- Dispute on water: Yeq | N_] SOIULIONS: ...,
- Water stealing: Yed | N_] SOIUtIONS: ..t
- Payment delay:  Ye{ | E SOIULIONS: ..vveeee e e,
- System destruction: vel ] SOIUtIONS: ...
- Oppose to the authority: YE ] JUBONS ..o,
- Locality in distribution: Ye NL ] SOIUtIONS: wvvvveeeeeeeeeeeeeeeee e,

- Others(specified)................ Yes [] Nol_] Solutions:.......coov i,

6.4 Problems are solved adequately?

Yes[ | N[ ]

11T Y22 PPRUR

6.5 Advantages, disadvantages in water distribudjmgration of the organization
a)

b)

6.6 Plan or proposal on improving the water disitidn system to enhance the
effectiveness of water distribution to users in¢baning time :

6.7 Equipment for management, operation, smallirepa

Equipment Number | Purpose
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Is there enough equipment for management, operadioall repair?

ves[] Nol_]
L1712
6.8 Profile record

- Record of transfer document? [ bs No[_]

- Record of construction completion document? Yeq | NH

- Record of investigation, engineering design doeat?  Yeq | N

INVESTIGATION ON THE SYSTEM’'S SCALE, CRITERIA FOR E VALUATING
THE EFFECTIVENESS OF RURAL WATER SUPPLY MODEL
A Information and effectiveness evaluation of ruralwater supply model

1. Headwork capacity: .......... Hdlay Year of contruction : ........... Year of
completion ............
Current operation capacity: .......... *hatay
2. Number of water users of the system: ............... lbodds; ................. People
Water supply standard:  Design: ......... litesgon-day Reality: ........

litre/person-day

3. Number of organizations using clean water (stshatinics...):...............
organizations

4. 1s the location of the headwork suitable, Dé=eit?

5. Describe the water distribution system

Criteria for evaluating the current status:

Good: Endurable pipes to nature ( steel, HDPE plastiogionaintenance,operation
Medium: Normal PVC plastic pipes, good maintenance, occadi water shortage at the
end of the system,

Bad: Any materials but bad maintenance, leaking, brgkee, more than 50% loss,

Long | Diameter| Material | Status Reasons
(km) | (cm) Good| Medium | Bad

Main
pipe

Level 1

Level 2

Level 3

Level 4

Other
levels

Evaluating the water loss: ...... Yoy dividing payment for headwork amount)
6. Decribe water volume measuring method: Wateen| | Based on the number of us[ }
Based on the number of househd b
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B. Finance effectiveness over the past 5 years afixkd assets evaluation
1. Finance balance sheet (rural water supply)

1. Content \ Year 2004 020 2006 2007 2008
A: Clean water revenue

B: Expenses

- Salaries

- Insurance

- Re-invesment, large repair

- Maintenance, small repair

- Electricity payment

- Bank interest

- Depreciation for state budget

- Tax

- Other

Balance sheet

2. Any annual finance balance sheet ? [ s o[]
3. Any patrticipation of users in supervising reteipnd expenses? ve] No

4. Average salary of managers, staff

Manager of headworks, areas: ................ VND/month suhance: YD D
No

Professional staff: ............... VND/moth Insurance: Yesi:| D
No

Contracted workers: ........... VND/month Insurance: YeG D
No

5. Salary evaluatiotin comparison with the average living standardomfal people)
Adequate] |  Rather Io_] Rather H_h  Too high [] Too low

6. Fixed assets (millions of VND)

Assets Originall Remained Commune and People’s Kind of
price value provincial fund | contribution contribution of
in % in % people
Head works
Pipe system
Equipment
Managers
Number of water-meters for each household: ......... wateters Water-meter price
............. VND/one
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From: People’s paymef | Local fun[_] State fund [ ]

INVESTIGATION ON ADVANTAGES, DISADVANTAGES, PROPOSA LS
1. Mechanism:
DISAUVANTAGES: ... ettt et e e e et e e e
FNe AV ] = T [T S PP
2. Construction:
D EST= (o 1V 2T 1 =T =P

3. Water users:
DS AAVANIAGES: ... o\ttt e e e e e

............. AQVANTAGES . ottt e

5. Proposal of the direct manager to enhance tamtipn effectiveness and sustainable
management of the rural water supply system

Surveyor Confirmed by the surveyed organization
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Annex 2. RURAL HOUSEHOLDS SURVEY

A. General information:

Village:......coovvvvvvvvneninennn. Commune............ []
2. District................ Province................ Category:Hoor: No.1, Average: No.2, Rich: N9.3
Total number of people in family: []

Where, the number of male: [] female []

The number of main labors (age from 18 to D:

When (which year) has your family been benefitednficlean water supply system: .........
B. Questions for evaluating the effectiveness of wataupply system

1. The water resources that were used by the holasbafore the supply of the clean water
system constructed.

(Well: No.1; Pond and lake: No.2; Irrigation candb.3) [] Other sources:

2. Is the amount of clean water from the supplyesyssufficient?

(Sufficient: No.1; Lack: No.2, Waterless: No.3)

3. Your evaluation about the quality of water: (@obNlo.1; Not good: No.] ]

If not, why?

4. The monthly average charge for clean water, vipaur family uses: .................
VND/month

5. The current clean water charge per cubic meterVND, or .......... person
(household)/month........

6. Is the water price appropriate? (Rational: N®odg high: No.2; Low: Nd:|)

Why?

7. Does your family satisfy with the constructidrcean water supply system? (Yes: No.1,
No: N0.2):[ ] I not, Why? ........oooeeeeeemeeeeeeeeeee.

8. Is the water supply on schedule? (Yes: No.l;I‘NDZ);D
If not, why?

9. What is the average amount of water your famibnthly use? ................ *m
10. What is the water quality? God_| BL|
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C. Questions relate to environment and live activitiegn beneficiary areas

1. Are there any improvements in the local hygiemeditions in comparison with before?
(Yes: No.1; NoDo.Z): If not, why?

2. Are there any decrease in trachoma, diarrhéadskease in comparison with before?
(Yes: No.1; No:L_bD.2); If not, why?

3. Are there any improvements in the hygiene caomtfor women in comparison with
before?
(Yes: No.1; No: No.2); If not, why?

4. Are there any major improvements in the hygiemaditions for children in comparison
with before? (Yes: No.1; NOZ|:|).2);
If not, why?

5. Are there any major improvements in the locahtj standard in comparison with
before?

(Yes: No.1; No: No.2);

If not, why?

6. Are there any improvements in environment ofdfierary areas?
(Yes: No.1; No: No.ZD . If not, why?

D. Questions on the contribution for the water suply system

Did you or your family participate in any of the following activities?

1. Did your family receive any information abouéttlean water supply project before its
construction?[ ]

(Yes: No.1; No: No.ZB from which sourcesrdbrmation?
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2. Did your family participate in the discussioroabthe contribution for clean water
supply project?
(Yes: No.1; No: No.21___| Form of contribution:

- Money ............ VND
- Workday .......... days or other contribution....
- Who pay for water meter? ............. What wader meter price? ............. VND

3. Did you or your family participate in the consttion of the clean water supply project?
(Yes: No.1; No: No.ZD

Description of the contribution:

E. Questions on the participation in organizationpperation and maintenance activities
1. Did you participate in any of the following actvities?

1. Did you patrticipate in the meeting for the ebsdiment of clean water supply
management committee, board or cooperative. (Yest;N_| No.2)

I O, WHY? e

2. Did you vote for water utilize and service magragnt board?
(Yes: No.1; No: No.Z)D
T IRV 0 PP

3. Did you vote for agricultural co-operative maeagnt board?

(Yes: No.1; No: No.Z)D

T IRV 0 PP
4. Do you have the knowledge about the operatiochar@ism of the clean water supply
management committee?

(Yes: No.1; No: No.2) []

T IV 0 PSP
5. Have you participated in the management, priateetnd discovery the issues of clean
water supply system?

(Yes: No.1; No: No.2) [ ]

T IRV 0 PP

6. Are there any signs of water conflicts?
(Yes: No.1; No: No.2) [ ]
T IRV 0 PP
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7. Are there any signs of water usage violation?

(Yes: No.1; No: No.2) [ ]

If yes, how frequently?

8. Do your family have any unpaid bill for waterache?

(Yes: No.1; No: No.2) [ ]

=S T ] Y USRS
9. Are there any signs of derivation sabotage?

(Yes: No.1; No: No.2) [ ]

10. Are there any signs of partial water distrion#
(Yes: No.1; No: No.2) []

11. When problems araised, does the person in elfargnagement board, co-operative)
hand over the situation in time?

(Yes: No.1; No: No.2) [ ]

0T VY 0 PP

12. Do the local households receive informatiotheannual financial report of the clean
water supply management committee (board or coabipe) every year?

(Yes: No.1; No: No.2) [ ]

If yes, how do you receive that information?

2. Questions for evaluation of the current managenm tasks with the water supply
model

14. Do you satisfy with the current clean watern@ygervice?

(Yes: No.1; No: No.2) [ ]

If not, why?

15. How do you evaluate the clean water managetasks$?

(Good: No.1, average: No.2, Dissatisfied: No|:J

Description:

16. Is the managerial arrangement suitable? (Yest;NNo: No.2)
[]
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If not, what need to be changed or replaced?

17. In your opinion, is the current management rhedigable?

(Yes: No.1; No: No.2) [ ]

If not, why?

What conditions are needed for maintenance anda@went of the management model
and the organization?

3. Your assessment on the advantages and disadvagea in the operation of clean
water supply.

a) Advantages:
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Annex 3: Primary pump station

e S

Annex 4: Pumps in secondary station

Managenment nodel of clear water at commune Nam
Hong



T

Annex 6: Water meter at household
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Annex 7. ANALYSIS RESULTS OF WATER SAMPLES

Water sample in Red river.

Water sample in storage tank after treatment.
Clean water sample in household (M1).
Clean water sample in household (M2).

Rainwater sample in household.

2 A

Well sample in household.
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