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ABTRACT

Wastewater treatment in the community is an important issue for urban development.
The appropriate wastewater treatment system for growing community case study : Ban
Takhonyang Kantharawichai District, Mahasarakham Province, therefore will solve the problem
of community wastewater. This research aims to study physical, economic and social conditions
and the existing  landuse pattern appropriate wastewater treatment systems, community
participation in wastewater treatment system development, a guideline for wastewater drainage
system planning network, and urban planning development in the area in the future. People
attitude and participation also involved in this study. Data were collected from questionnaires
answered by residents of the households and establishment units (300 samples) using simple
random sampling. SPSS for Windows was performed for statistical analysis.

The results show that there is no wastewater treatment in Ban Takhonyang Community.
There has been an increase in wastewater volume and the wastewater problem with sewage
system is not available and wastewater is drained into unoccupied areas which produce smell.
People in the community are aware of the problem and agree that a wastewater treatment system
is necessary. Income and factor, residential duration, home ownership and building of population
in the area are preference of wastewater system. Service fee for wastewater treatment should be
calculated from the amount of water used in each household. For service site, it should be
calculated from the water supply meter and should charge separately from other public charges.
Administrative organization and community are representatives for fee collection and their job

also include the control and maintenance of wastewater treatment system. Mainly, people in the

11



community would like to participate in community wastewater treatment system development but
they still lack of understanding of basic wastewater management.

Based on the findings, the study recommends wastewater treatment system development
in the community,that uses simple technology so that people in the local community can take part
in the management and maintain of the system. Local administration should provide basic
knowledge in wastewater management and treated water recycling. Therefore, they will be aware

of natural resource utilization and environment in their local area and to exploit it effectively.
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a d U : v
131301903 Mmnlreanuu

Maximum BOD Loading

' ¥ Vv

N5RINABINITAT BOD U8911749 20 UA/a. | 4.5 /a5 0-u
B
a

NTENABINITAT BOD ¥8911914 30 Un/a. | 6.0 n/AT.4-T1

Maximum TSS Loading f

[ EY v
NIRINADINITAT TSS VOILIIM9 20 Un/a. | 3.0 N/AT.N-Tu

dd’.y "

NIUNADINITAT TSS VD INING 30 1A /3. 5.0 N./3.4-TU

=3 a d
sevuielseavg uuu ; S
TWIAYD (AWEND : AIUNT) 3:1-5:

Free Water Surface : FAS .
ANUAAU (LUAT)

b

U 1 ez 3 0.6-0.9 UAT*
G ) 1.2-1.5 M35
Minimum HRT (at Qmax) VOITIUN 1 .

U 2
Hag 3 (W)
Maximum HRT (at Qave) YDIAIUN 2 (3) 2-3 91

' o g
HIEre . TSS = MYBILIUUIUDDININUA (Total Suspended Solids)
Qmax = Maximum monthly flow 8% Qave = Average flow,

HRT = L?ﬁWlﬁUﬁﬂﬂ’l (Hydraulic Retention Time)

131 Constructed Wetlands Treatment of Municipal Wastewater, EPA/625/R-99/010 819lu;
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2 cells (16.7%) have expected count less than 5. The minimum expected count is .88.
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1Y Taine
Yfooni 47 47 79 126 X’=21.223
0, 0, 0,
37.3% 62.7% 100.0% Sig. = .001
5-10) 8 L1 19
C=.264
42.1% 57.9% 100.0%
. - 0 cells (.0%) have
AN 11 Y 90 48 138
expected count less
65.2% 34.8% 100.0%
than 5. The minimum
Total 145 138 283
expected count is
51.2% 48.8% 100.0%
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- Chi-square
1ne Tadimes
B 1 =
Youni1 47 47 79 126 X =31099
37.3% 62.7% 100.0%
° | Sig.= .001
5-101 8 11 19
C=.264
42.1% 57.9% 100.0%
; = 0 cells (.0%) have
N1y 90 48 138
expected count less
65.2% 34.8% 100.0%
than 5. The minimum
Total 145 138 283
expected count is
51.2% 48.8% 100.0%
9.27.
anvuzmIllsy Tvriotans
WnedyeduaY 92 46 138 X*=25.670
66.7% ¢ 100.0%
{ e OX . Sig. <.001
WneruiaziIn1s 48 83 131
C=.288
36.6% 63.4% 100.0%
A P 0 cells (.0%) have
NINTNIBEIUALT 5 9 14
expected count less
35.7% 64.3% 100.0%
than 5. The minimum
Total 145 138 283
expected count is
51.2% 48.8% 100.0%
6.83.
AnsmsionsoaiALLAY D IATS
Wudweaisiauuazeins 89 65 154 ¥ = 19.953
8° 29 100.0%
| . 57.8% 42.2% b Sig. < .001
1910981013 081ABII A AL) 4 2 6
€= 257
66.7% 33.3% 100.0%
s T 2 cells (25.0%) have
AENNINAULAZ 1S 34 65 99
expected count less
34.3% 65.7% 100.0%
= than 5. The minimum
RRGE 18 6 24
expected count is
75.0% 25.0% 100.0%
2.93,
Total 145 138 283
51.2% 48.8% 100.0%
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3 ° 3 : Sig. <.001
5,001 - 10,000 1 9 35 35 79
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10,001 - 15,000 U 6 27 33
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6.4% 32.9% 60.8% 100.0%
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uanwuh 9 37 12 128 0'cells (.0%) have expected
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REAN 5.3% 22.9% 718% WQ0.0% count less than 5. The
msfediamo, 3 1 10 N minimum expected count is
21.4% 71% 71.4% 100.0% 89
Total 18 93 172 283

6.4% 32.9% 60.8% 100.0%
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10,001 - 15,000 VN 24.2% 45.5% 30.3% T00.0% 17 | 5 Coil (13.3%) have
15,001 = 20,000 1N 5.3% 31.6% 63.2% 100.0% expected count less
: than 5. The minimum
WINATT 20,001 U0 10.8% 57.8% 31.3% 100.0% _
expected count is 3.89,
523 58 154 71 283
20.5% 54.4% 25.1% 100.0%
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5-10% 57.9% 42.1% 100.0% | 510 — 049 C=.180
NN 11 Y 23.9% 56.5% 19.6% 100.0% | 2 cells (22.2%) have
expected count less
59 58 154 71 283
than 5. The minimum
20.5% 54.4% 25.1% 100.0%

expected count is 3.89.
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Vine1duot 1A 25.4% 53.6% 21.0% 100.0% X=9638
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= 2 cells (22.2%) have
MINTADEIURAYD 50.0% 50.0% 100.0%
expected count less
33U 58 154 71 283 than 5. The minimum
20.5% 54.4% 25.1% 100.0% |expected count is 2.87.
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MR 1 nansiandssnnsuazIungudae1s 189 Krejcie and Morgan

11071 1UIUNGY DRNFELY 1UIUNY 111U UIUNGH
Uszans A10U19 Uszng ADE19 Uszansg fI0819
10 10 220 140 1200 291
15 14 230 144 1300 297
20 19 240 148 1400 302
25 24 250 152 1500 306
30 28 260 155 1600 310
35 32 270 159 1700 313
40 36 280 162 1800 317
45 40 290 165 1900 320
50 44 300 169 2000 322
55 48 320 175 2200 327
60 52 340 181 2400 331
65 56 360 186 2600 335
70 59 380 191 2800 338
75 63 400 196 3000 341
80 66 420 201 3500 346
85 70 440 205 4000 351
90 73 460 210 4500 354
95 76 480 214 5000 357
100 80 500 317 6000 361
110 86 550 226 7000 364
120 92 600 234 8000 367
130 97 650 242 9000 368
140 103 700 248 10000 370
150 108 750 254 15000 375
160 13 800 260 20000 377
170 118 850 265 30000 379
180 123 900 269 40000 380
190 127 950 274 50000 381
200 132 1000 278 75000 382
210 136 1100 285 100000 384

171 Robert V. Krejcie and Earyle W.Morgan. Metermining Sample sine for Research Activities

:Educational and Psychological Measurement, 1970 : 608-609. 219lu

hutp/fwww.usd.edu/~mbaron/edad810/Krejcie.pdl’ Online 19/05/2009 3.48 PM
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¥ v ¥
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v ] 3 '
USuanindenldlunmsd s mnug s

d o : o
(anMIvenuUUIZTUVINUMInTouy DU Sutades (Stabilization Pond)

d
NUNNITVDNIVY (Design Criteria)

HHE1A T~ T
11513003 mnlFeanuuy

2 o s "
T2UEINUNUNAU (Hydraulic 4.5 79U

Retention Time; HRT)

1. vauouualsdn

U
anuanvaniiluie 2-4 14915
(Anaerobic Pond) o, Ui/ pe——" =
gnsInasilen 224-672 n3uil oA, /msu.-Tu
szanimnnisniie BOD $avaz 50
ar a OJ oy =
2. voulanamnyl | szozaufuing (Hydraulic 3
7-30 Ju
(Facultative Pond) | Retention Time; HRT)
3
anuanueailuile 1-1.5 1WA g
ar = = o = = LY
89310135%1) 104 34 nFuiilod, /maw .-
-Usganimumsiiia BOD Fouay 70-90
= @ 3’ ]
TLUELIDUNUNNNT (Hydraulic &
4-6 3y
. . Retention Time; HRT)
3. veualsiin Ll
anvanvoiilule 0,2-0.6 LUAS
(Aerobic Pond) - | - 7 A =
GLERDRPEATRGL 45 i Ted /asw.-iu
U52ANTNMWATIAIA BOD Fouay 80-95

' ¥
s wwnnmide "mdmuamsesnuuuszuu A, auinudaanTsy
dandonurelsznalng 2540 4oz "Wastewater Engineering”, Metcalf&Eddy 1991

GRRY http://www.tumcivil.com/tips/gen.php?id=87online 14 /05/ 2009 6.20 PM.
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LYY RBI[

[
INUNMIVBNUVY (Design Criteria)

a d
HWITTHIABT

MNYoo UL

= a
sEvUDalseansd uy

Free Water Surface ;: FAS

Maximum BOD Loading

’ v ¥
NIANADINITAT BOD 999119149 20 U /a.

v v 3
N3ANABINITAT BOD 109111914 30 U /a.

4.5 N./95.3-71

6.0 N./75.3-71

Maximum TSS Loading 1

1 ¥y v
NIANADINITALTSS V99111914 20 /2.

=1

v ¥ ¥
ﬂﬁmﬁﬁﬂ%ﬂﬁﬂW TSS U991 ING 30.40./2.

3.0 N./AT.3-TU

5.0 N./A15.3-71

slJ'Ll"W'YlJ"C') (MW7 - ﬂ'ﬂllﬂ%ﬁ\?) 31 L=al
P
AITHANUI (DJ?']S)
AIUN 1 1Ay 3 0.6-0.9 NT*
dIUn 2 1.2-1.5 A3
Minimum HRT (at Qmax) V099 9UH 1 .
. 27U
o 3 (W)
Maximum HRT (at Qave) VOIEIUN 2 =
2-3 93U

(TW)

111 : Constructed Wetlands Treatment of Munieipal Wastewater, EPA/625/R-99/010 919Tu:

http://www.wastewaterthai.com/ enline 10/11/2008 4.40 pm

¥
' =] o .
HUYIHA TSS = MUBWVINUIUADYNINUA (Total Suspended Solids)

Qmax = Maximum monthly flow Il1a2 Qave = Average flow,

,
HRT = auduini1 (Hydraulic Retention Time)
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MIMUIVBDNUVVST VDUV FsuUU YU Suades

-y 1 ﬁ@!!ﬁmlmiﬁ‘ﬁﬂ (Anaerobic Pond)

=N ny =1 9
USuaniudednseuy
905171321 1od

a w :’ =
FTUZRAUNNUNNNUT Y

4 o
YUIAWUN

AMNANUDILD

& 4
VUIRNWUNNINLA

- vah 2 veurladamiivl (Facultative Pond)

= 3‘ =} 9/
Usmaiudedngzuy
Q =1 =)
AR317152 1 108
¥
sEuznanAUiniEe

Y i
VIR

AIINANUDID

P W
VAN LN IHL A

- 1o 3 Yeuelsin (Aerobic Pond)

= ;’ = 9
UTwanindemiseyy
a = =}
8M31N15% 107

¥
=1 [ o -

SLYLIANAUNANNT Y

Y '
VUIATIUN

AMNANYDIUD

a4
PUIAWUNNINHA

Il

5, 800 gAUIANWAST/ TU
224-672 n3uii lof, /m3u.-Tu
59U

5,800 gRUIARIAS/ TUX 5 Su
29,000 @NUIARILAT

4 Wns

29,000 QUIARIIAT =+ 4 13

7,250 M15190035 M3 4.53 13

5,800 gALARWAT/ Tu

34 i loa, /maw.-1u

153U

5,800 gRuARAs/ Fux15 u
87,000 NUIANNS

15 W93

87,000.gNUIANILAT + 1.5 A3

58,000 M13191UA5 Y30 36.25 15

5, 800 gALNARIAT/ Tu

45 nsutiled /mIu.-u

67U

5,800 gRUIRRLAT/ TUX6 U
34,800 gNUIANIIAT

15 A3

34,800 gNUIAAWIAT = 1.5 1077

23,200 1519075 W50 14.50 15
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swfuRfanue = Yoiil Uouowie 1513A (Anacrobic Pond) + 10 2
vaulafdamivl (Facultative Pond) + 19713
voualsia (Aerobic Pond)
= 7,250 M31UUAT+ 58,000 A5 IUNAT+ 23,200 N5 IUUAT
= 88,450 A191UAT W30 55.28 13
Mruald 1,600 A151911AT - 14
88,450 ANT1UNAT = (88,450 1s1amuas X 1 19 )=
1,600 A1519UA

= 5528 15

NISMHIVRDNUVY XUV VNI Aae
= a d
UUUDIUSZAYS MUY Free Water Surface : FAS

P
=q@IUN 1

£
a o d o
Usuaniudedszuuy 5, 800 4n1IANILAT/ Ju

27

o a 3’ =y
FTUEIANAUANINTY
g = o a @
YWIANUA ¥ 5,800 gAUIANLAS/ TUX2 TU

u 11,600 QN1NAD AT

AMYAAUD IO 4 0.9 1A9
y <= B o
VUIANUNTINUA = 11,600 gAUIANWIAT + 0.9 AT
- 12,888.89. 71135141175 30 8.06 19
NV
- aIun2

v
Usmaniudadszuy

5,800 gnUARIALAT/ Tu

d o 5
5¥uLANAUNNIUTY 3 U

g

YA - 5,800 gRUIANWAS/ TUX3 Tu

= 17,400 QRUNARIIAS

Il

AMYANVDILD 1.5 a9

1l

¥ I's
EUﬂ’]ﬂﬁuﬁ"l’NﬁiJﬂ 17,400 Qﬂ‘ﬂ'l‘ﬂ’ﬂmﬂ'ﬁ = 1.5 1eg

= 11,600 91519095 150 7.25 15
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- auN 3

kY
= o = o s
Ysuanindodiszuu 5, 800 QNUIAAWAS/ TU

27U

S w :} =
JLUZIDUNVANUUTY

'
=1

Fd
YIaiuH . 5,800 QURALAT/ JUX2 Tu
= 11,600 gRLIARINAS

0.9 Wwas

ANVANVDILD

EY v Y
VAN UNNINUA 11,600 gMUIARINAT < 0.9 1A

1l

- 12,888.89 #151914A5 N30 8.06 15

3 4% LA g m—
WUNNIHNA = @IUN L+ a2uf 2 + gauh 3
= 12,888.89 @1519WAT+ 11,600 A151UUAT + 12,888.89 AI519UAT
= 37,377.78 M543 W50 2336 15
Svua 1 1,600 11579105 = 115

37,377.78 #13)9148 T (37,377.78 91513uA5 X 1 hl'S' ¥
1,600 ©1719 WG
= 23.36.15
d? n:i 3 ] o = 1. R a o
TIUWUNNINUR = ‘LI@LITULT;TOEJS + U’E‘]UQ’L’S$@]’H§

5528 15 + 2336 15

Il

78.64 13

I

¥
Y w

i o o W = o g
uidmsuauuuazomsdninnuaatudesay 15 vesiuiiavua

e ke

¥
i a

unYeNnanua = 78.64 19 X 0.15

=p

=11.80 15

e v
3w

4 Ady
533JWHVI'VW]?]\31“HVN'I’TJJ@

78.64 + 11.80

90.44 15 v5euszanm 92 15
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