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Abstract

Water supplies in rural areas suffer from deficient maintenance thereby causing a problem in the water
quality standard. The purposes of this research are to study the maintenance procedures of the water supply
production and to evaluate the efficiency of the water system management in Sakon Nakhon Province (SNP).
A research questionnaire was answered by the local administrators in SNP (e.g. staffs and manager). Tap water was
randomly sampled in nearby villages. The outcomes showed that 95 % of villages in SNP have a water supply system
of which 60% use groundwater without filtration. Maintenance of the water supply performed by village councils was
not performed according to the system maintenance standards of the Department of Water Resources. Therefore, the
coliform bacteria of the tap water samples were measured at 50% consistent with free chlorine of 90% lower limit.
However, such problems were not found where the water supply was being maintained by the municipality appointed
from the sanitary district and Provincial Waterworks Authority. On the other hand, the analyzed parameters of water
quality met the quality standard of tap water of Department of Health (2010) 50-80%. Based on the results of this

study, the operation and maintenance procedures have to be improved and developed urgently.

Keyword: water supply system management, water quality, rural water supply
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Figure 1

Table 1 Method of water quality analysis

Parameter Method
pH pH meter
Turbidity Nephelometric Turbidity meter
Total dissolve solid TDS meter
Iron EPA Phenantroline method 315 B

Total hardness EDTA Titrimetric Method

Free chlorine USEPA method 330.5, DPD method

Coliforms and E.coli Compact Dry EC""

bacteria

A ready-to-use chromogenic medium for performing E.coli and
coliform counts, validated by AOAC (AOAC no. 110402).

100% 1% 2%
12% 15%

0, X 3 3 5 KX N

g % D B
& 50%

8% e

s50s o L
0%

Village ratio Population ratio

B Municipality water supply (appointed from the sanitary district)
[] Provincial Waterworks Authority

[[7] Village water supply

Figure 1 Service of water supplies in Sakon Nakhon
Province
Surveyed: March - June 2017
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Water supply system 68% 13% 14% 4%|| 1%
Waterworks agency 66% 16% 17%
Training 34% 66%

[ In the village [] Inthe villages and sent to other villages [[] Receive from other villages [] Unspecified [] No system
[] The village councils [[] Subdistrict Administration Organization [] Municipality
[ Ever ] Never
Figure 2  Water supply system, waterworks agency, and training in Sakon Nakhon Province

Surveyed: March - June 2017
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Water process
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Surface water ‘ 81%
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[] Filtration  [] Without filtration
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Figure 3  Water process in Sakon Nakhon Province

Surveyed: March - June 2017
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I )
(a) B

Figure 4 Examples of filtration tanks
(a) Steel tank (b-1) Concrete tank for ground-
water treatment (b-2) Concrete tank for
surface water treatment (c) Tower water
treatment (4 in 1 system)
0% 25% 50% 75% 100%
Surface water 3% 86% 1%
Groundwater 50% 49% 1%
[] Steeltank  [7] Concrete tank HE 4 in 1system
Figure 5 Filtration systems in Sakon Nakhon Province
Surveyed: March - June 2017

Figure 6

Examples of elevated tanks
(a) Steel tank (b) Concrete tank (c) Tower
water treatment (4 in 1 system) (d) Steel

structure
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0% 25% 50% 75% 100%
Surface water 14% 63% 8%| 15%
4%
Groundwater 29% 17% 51%

[] Steel tank [] Concrete tank [7] 4 in 1system [] Steel structure

Elevated tank in Sakon Nakhon Province
March - June 2017

Figure 7

Surveyed:
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1. Daily operational and maintenance duties
1.1 Machinery and equipment

1.1.1 Voltage and electric current inspection
1.1.2 Pump vibration inspection

1.2 Water processing

1.2.1 Alum preparation

1.2.1 Lime preparation

1.2.3 Flocculation size observation

1.2.4 Sludge removal

2. 2 day operational and maintenance duties
2.1 Back wash

2.2 Chlorine preparation

3. Monthly operational and maintenance duties
3.1 Generally inspection

3.1.1 Mowing and cleaning plant area

0% 25% 50% 75%

J Sci Technol MSU

100%

| 33%

T5%

] 50%

| 58%

| 35%

| 39%

15%

(o)

(I 20%

| 58%

37%

3.1.2 Source water inspection | 42%
3.1.3 Waste collection from source water | 39%
3.2 Machinery and equipment
3.2.1 Pump seal leakage insepction 1 27%
3.3 Distribution system
] 39%

3.3.1 Pipeline leak inseption

4. Yearly operational and maintenance duties
4.1 Clearwater tank cleaning

4.2 Elevated tank flushing

4.3 Main pipeline flushing

[] Surface water

[[] Groundwater

Figure 8  Operated according to maintenance standards of the Department of Water Resources x, % Operated

according to maintenance standards and y, Duties description
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mﬁﬂluﬁ'\gﬁm @hm'\m;:wuaaﬁwﬂs:mﬁaauaglwﬁw
0.17-81.3 NTU Lm:ﬁmszmmmaagluma 0.07-13.45
NTU @hm’]mjuluﬁwmmaﬁgaﬁlz@mawuﬂ%mmmﬁﬂ
luﬁwgaﬁm qmmwﬁﬁmamﬁ wueasudsazaesin
PIRNAUBITNU T2 R AR AN T2 W19 10-346 WN/A. Uaz
WszUnunenafianszning 30-975 wn/a.dnTuen
maaLL“‘ﬁaazmmﬁ'}ﬁmmmadﬁ’lmmaﬁﬁ@hngwmwﬁ@h
AN TLENIFITUN Y TasanunszenstsnTaiaams
yuydszthuieanuindanszning 18-588 un./a. Was
Usnasnanazanstinluszuuysziihunenanuinden
oW 0-2.13 un/a. AnoIudaszasmnasluiinuinly
sruudszdnfiduian 0-1.23 wn./a. wazszuudszih
11ead 0-0.13 un./a. ARaIuBRIzAIrasRATIaNLLTY
%gﬁmﬁifﬁmszmmﬂﬂs:mmﬂmaﬁaﬂgm:mn
g AvauazmMIdszigiinie wamﬁlmw:ﬁqmmwﬁw
et asanulaanesuuasdlalauuaiiForsly
uvdszthAlauiazszuulszdrunana

anilaua
PMNHAMTIATIZAULUFOL DN AW TELAUIIUNANNT
Fun1wal LLa:wamadqmmwﬁw PUETII N AT A
Useansmwnseiineuszuudszan lunsanunille
Uszpndlfunudssdiwinaspugmnnszuuuimsewidy
FwadanasfnsUnasessIuiosdn® unesiuanls

Parameter Results % qualified the standard The WQS of DOH"
Surface water Groundwater Surface water Groundwater (2010)

pH 4.10-7.86 4.22-7.89 80 88 6.5-8.5

Turbidity(NTU) 0.17-81.3 0.07-13.45 82 96 5

Total dissolve solid (mg/l) 10-346 30-975 100 100 1,000

Iron (mg/l) 0-0.9 0-213 96 98 0.5

Total hardness (mg/l) 18 -588 94 500

Free chlorine® (mg/l) 0-1.23 0-03 12 2

Coliforms and E. Coli bacte- Detected Detected 50 58 Absent

ria (MPN/100 ml)

Note: " Water quality standard of Department of Health,

®The optimum chlorine residual is in the range of 0.2 to 0.5 mg/.
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