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Abstract

Project Code : RDG4330002
Project Title : Reuse of Effluent from Domestic Wastewater Treatment Plant in Agriculture
Investigators : Karnchanawong S.1, Sopajaree K.1, Kijjanapanich V.1, Insomphun 8.2,
Chaimongkol C.Z, Silprasert A.3, Prapamontol T.3, Keawvichit R.3,
Boonyanupong S.4
1Faculty of Engineering 2Faculty of Agriculture 3Research Institute for
Health Sciences 4Social Research Institute, Chiang Mai University
email address : seni@eng.cmu.ac.th
Project Duration : October 1999 - April 2002
The research had been conducted in laboratory-scale plots, using 5 types of irrigated
water,i.e. raw wastewater (RW), primary treatment effluent (PE), effluent by activated
sludge process (AS), effluent by aerated lagoon (AL) and irrigation canal water (IW). The
crops investigated were kale (2 crops), aster (3 crop), cabbage (2 crops) and rice (3 crops).
The study on pilot-scale plots employed AL and groundwater to irrigate kale (5 crops),
aster(4 crops), cabbage(3 crops), turnip(2 crops) and rice(4 crops). All plots were similarly
treated (water, fertilizer, agricultural chemicals, etc.) except the types of irrigated water.

Throughout these experiments,toxicity effects on crops were not observed. In
laboratory-scale plots,the yields of vegetables were not significantly different with respect
to types of irrigated water. However,aster and rice had better growth rates in plots irrigated
with RW and PE.The infiltrate from plots irrigated with RW and PE had slightly higher BOD
and COD concentrations than those from other plots. The nitrite and nitrate nitrogen in
infiltrate were found to be much higher than the irrigated water in all plots. The parasitic
contaminations in kale and cabbage were found to be minimal while heavy metals
(cadmium, lead, copper, zinc) in vegetables and rice were significantly lower than
permissible levels, with no different among various plots.

In pilot-scale plots study, the yields of all crops were not significantly different
between plots irrigated with AL or groundwater. The contamination levels (heavy metal,
parasite) in crops were found to be minimal and be within permissible standard. Soil
contaminations are minimal and not different between both plots. It can be concluded that
secondary treatment effluents (AL, AS) are suitable as irrigated water. The crops are safe
for consumption while environmental impacts (heavy metals, parasite and other pollutants

in infiltrate and soil) are in the same ranges as using natural water.
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The attitude study indicates that farmers and traders are positive towards
effluent reuse. The consumers are more favourable with fruit and rice, irrigated by effluent,
than vegetables. The government officials are willing to have water reuse promotion but
emphasis should be paid on ornamental flower cultivation.

The brainstorming meeting was held to draft the water quality guideline of
effluent from domestic wastewater treatment plant for agriculture. The research outputs
had been disseminated to government and public sectors via symposia, field visits and
mass media.

Keywords : effluent, agriculture, heavy metal, parasite
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o [Sufifudinds RW PE AS I\ AL GWpd
fl.N. 43 23 15UFLN 1 IUFLN,1HW IUFLN Neg Neg Neg
28 6UFLN 1UFLN Neg 1UFLN Neg Neg
.. 43 21 26UFLN 13UFLN 16UFLN Neg Neg Neg
29 24UFLN 6UFLN 9UFLN 4UFLN Neg Neg
1.9. 43 18 25UFLN 18UFLN 6UFLN 1UFLN ND Neg
25 10UFLN 14UFLN IUFLN Neg Neg Neg
.M 43 22 13UFLN 18UFLN,9HW SUFLN Neg Neg Neg
29 11UFLN 20UFLN IUFLN Neg Neg Neg
H.o43 19 31UFLN ISUFLN SUFLN Neg Neg Neg
26 18UFLN,3HW | 39UFLN,21HW 3UFLN 1UFLN Neg Neg
1Taenia Ova
1A4scaris Ova
f.f. 43 19 IHW 44UFLN 6UFLN Neg Neg Neg
1Ascaris Ova 4HW
26 35UFLN,3HW 10UFLN 3UFLN 1UFLN Neg Neg
a.0. 43 15 I8UFLN,8HW 3UFLN IUFLN 1UFLN Neg Neg
22 38UFLN,5SHW | 33UFLN,IHW |3UFLN,IHW | 1UFLN Neg Neg
1.8. 43 11 14UFLN 14UFLN Neg 1UFLN Neg Neg
18 13UFLN,1HW 9UFLN IUFLN,1HW Neg Neg Neg
f1.7. 43 17 23UFLN 10UFLN 4UFLN Neg Neg Neg
25 29UFLN 31UFLN 3UFLN 10UFLN Neg Neg
N.g. 43 13 46UFLN 31UFLN Neg Neg Neg Neg
20 44UFLN 16UFLN Neg Neg Neg Neg
5.7. 43 12 34UFLN 11UFLN Neg Neg Neg Neg
19 18UFLN,10HW|  38UFLN SUFLN Neg Neg Neg
.. 44 8 6UFLN 13UFLN 3UFLN 1UFLN Neg Neg
15 6UFLN 12UFLN 4UFLN IUFLN IUFLN Neg

Fl
e S lunseruounes aeri 100 Jaaans

UFLN Unidentified Free Living Nematode HW Hookworm Larva

ND  lildasae Neg @529 liny
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won [Suifiy RW PE AS w AL GWpd
CRLIAN
an | 23 E.coli >10" E.coli >10* Neg. E.coli 10°-10° Neg. Neg.
A.hydrophila>10* A.sobria 10°-10°
43 28 E.coli 10°-10° E.coli>10" Neg. A.sobria 10* Neg. Neg.
A.sobria 10*-10* A.sobria>10*
C.freundii 10°-10° |  Cfreundii >10*
i o1 A.hydrophila V.cholerae Type Neg. V.cholerae Type | A.sobria 10>-10° | Neg.
10*-10* non-O1,non-0139 non-O1,non-0139
43 A.sobria 10°-10* A.hydrophila
4. hydrophila 10°-10* 10%-10°
29 V.cholerae Type E.coli 10>-10* Neg. E.coli 10°-10° A.sobria 10° | Neg.
non-O1,non-0139 | A.sobria 10°-10*
E.coli 10°-10*
A.sobria 10°-10*
C.freundii 10°-10"
198, 18 V.cholerae Type V.cholerae Type Neg. E.coli 10%-10° ND Neg.
non-O1,non-0139 | non-O1,non-0139 A.sobria 10°-10°
43 E.coli 10>-10* E.coli>10* P.aeruginosa
A.sobria 10°-10* A.sobria>10* 10°-10°
C.freundii 10°-10* | P.aeruginosa>10"
25 E.coli 10°-10* E.coli 10°-10* Neg. Neg. S.enteritidis gr.E | Neg.
C.freundii 10°-10* | A.sobria 10°-10* V.cholerae Type
C freundii 10°-10* non-O1,non-0139
A.sobria 10°-10°
W ” E.coli >107 E.coli 10°-10° Neg. E.coli 10>-10° | V.cholerae Type | Neg.
o \4. hydrophila 10°-10%4. hydrophila 10*-10* A.sobria 10*-10° |non-O1,non-O139
43 C freundii 10°-10*
29 V.cholerae Type V.cholerae Type A.sobria V.cholerae Type | V.cholerae Type | Neg.
non-O1,non-0O139 | non-O1,non-0139 10°-10* non-O1,non-0O139 |non-O1,non-0139
E.coli >10* E.coli 10°*-10* P.aeruginosa | E.coli 10°-10* A.sobria
A.sobria>10"  |A.hydrophilal0®*-10*|  10°-10* C.freundii 10%-10°
P.aeruginosa P.aeruginosa P.aeruginosa
e 19 E.coli 10°-10* V.cholerae Type Neg. Neg. V.cholerae Type | E.coli
A.hydrophila 0139 non-O1,n0n-0139 (10°-10*
43 10*-10* E.coli 10°-10*
A.sobria 10*-10*
C.freundii 10°-10*
26 V.cholerae Type E.coli 10%-10° Neg. E.coli 10°-10° V.cholerae Type | Neg.
non-O1,non-0139 | A.sobria 10*-10° A.sobria 10*-10* |non-O1,non-0139
E.coli 10*10° P.shigelloides A.hydrophila
A.hydrophila 10*10° 10%-10*
10*-10°
n. 19 E.coli 10%-10° E.coli 10%-10° A.hydrophila | V.cholerae Type A.sobria Neg.
A.sobria 10%-10° A.sobria 10*-10° non-O1,non-0139
43 A.hydrophila C freundii 10*-10° A.sobrial 0*-10*
10%-10° P.aeruginosa A.hydrophila
S.aureus 10°-10* 10%-10*
26 E.coli 10*10° E.coli 10*10° Neg. A.hydrophila V.cholerae Type | Neg.
A.sobria A.sobria 10*-10° 10°-10* non-O1,non-0139
P.aeruginosa C.freundii 10*-10°
a.9. 15 E.coli 10°-10* V.cholerae Type Neg. A.sobria Neg. Neg.
C.freundii 10°-10* | non-O1,non-0139
43 A.sobria E.coli 10°-10*
A.hydrophila
C.freundii 10°-10*
Arizona hinshawii
20 V.cholerae Type | C.freundii 10°-10* Neg. Neg. V.cholerae Type | Neg.

non-O1,non-0139
E.coli 10°-10*
A.sobria 10°-10*

A.hydrophilal0*-10*

non-O1,non-0139
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wou [Ju RW PE AS W AL GWpd
CRLIAN
6. 11 V.cholerae Type V.cholerae Type Neg. V.cholerae Type Neg. Neg.
non-O1,non-0139 non-O1,non-0139 non-O1,non-0139
43 E.coli 10°*-10* E.coli 10*-10* A.hydrophila
A.hydrophilal0*-10* | A.sobria 10°-10* 10%-10°
18 V.cholerae serotype | V.cholerae serotype | Neg. A.hydrophila Ps.shigelloides | Neg.
Inaba, biotype Eltor | Inaba, biotype Eltor 10%-10°
E.coli 10°-10* E.coli 10°-10°
C.freundii 10°-10* | A.hydrophilal0*-10°
A.sobria C.freundii 10*-10°
A.sobria 10*-10°
Ps.shigelloides
10>-10°
A 17 C freundii 10°-10°* V.cholerae Type Neg. E.coli 10*-10° Neg. Neg.
A.hydrophilal0*-10* | non-O1,non-0139 C freundii 10°-10°
43 E.coli 10°-10*
A.hydrophila
25 E.coli 10°-10" V.cholerae Type Neg. A.hydrophila Neg. Neg.
C.freundii 10°-10* | non-O1,non-0139 10%-10°
A.hydrophilal0°-10* C freundii
" 13 E.coli 10°-10* E.coli 10°>-10* Neg. | Cfreundii 10>-10° | Ps.shigelloides | Neg.
A.sobria 10°-10* | A.hydrophilal0*-10* A.hydrophila 10%-10°
43 10%-10° A.sobria
20 S.enteritidis gr.B V.cholerae Type Neg. E.coli 10°-10° Ps.shigelloides | Neg.
E.coli 10°-10* non-O1,non-0139 C.freundii A.sobria
C.freundii 10°-10* E.coli 10*-10* Ps.shigelloides
C.freundii 10°-10*
A.sobria 10°-10°*
5. 12 S.enteritidis gr.B S.enteritidis gr.D Neg. A.hydrophila Neg. Neg.
V.cholerae Type V.cholerae Type 10%-10°
43 Non-O1,non-0139 non-O1,non-0139 A.sobria
E.coli 10°-10* E.coli 10*-10* 10*-10°
A.sobria 10°-10* | A.hydrophilal0*-10*
C.freundii 10°-10"
19 E.coli 10°-10* E.coli 10°-10* Neg. E.coli 10-10° V.cholerae Type | Neg.
C. freundii 10°-10* | A.hydrophilal0*-10* A.hydrophila non-O1,non-0139
A.hydrophilal0°-10* 10°-10*
1.9, 8 V.cholerae Type V.cholerae Type Neg. A.sobrial0°-10° A.sobrial0*-10° | Neg.
non-O1,non-0139 non-O1,non-0139 A.hydrophila
44 E.coli 10°-10* 10>-10°
C.freundii 10°-10"
A.hydrophilal0*-10*
15 E.coli 10°-10* E.coli 10°-10* Neg. A.hydrophila A.sobria Neg.

C freundii 10°-10*
A.sobria 10°-10*

A.hydrophilal0*-10*
C.freundii

11178 : CFU/ml

Neg.

ND

a5 liny Pathogenic Bacteria
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