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Abstract

Water stress has become a major concern in agriculture. Korea suffers from limited agricultural water supply, and wastewater
reuse has been recommended as an alternative solution. A study was performed to examine the effects of microorganism
concentration in the ponded-water of a paddy rice field with reclaimed-water irrigation for evaluating the microbial risk to
farmers and neighborhood children. Most epidemiological studies were performed based on an upland field, and they may not
directly applicable to paddy fields. Beta-Poisson model was used to estimate the microbial risk of pathogen ingestion. Their
risk value increased significantly high level after irrigation and precipitation. It implies that agricultural activities such as
plowing, and fertilizing, and precipitation need be practiced a few days after irrigation considering health risks. The results
about field application of the microbial risk assessment using E. coli showed difference according to monitoring time and
treatment plot. Result of the microbial risk assessment showed that risk values of ground-water and reclaimed secondary
wastewater irrigation were lower than directly use of wastewater treatment plants' effluent. This paper should be viewed as a
first step in the application of quantitative microbial risk assessment of E. coli to wastewater reuse in a paddy rice farming.
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Fig. 1. Microorganism concentration in paddy field irrigated with each treated water. (8)~(c) groundwater irrigation, (d)~(f)
WWTP effluent irrigation, (g)~(i) reclaimed water irrigation
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Fig. 2. Microbia risk assessment by Monte-Carlo analysis; (a)~(b) groundwater irrigation, (c)~(d) WWTP effluent irrigation,
(e)~(f) reclaimed water irrigation.

Table 1. Monthly and annual risk values of cultivation period using E. coli concentration

Farmer Children
Ground water WWTP effluent  Reclaimed water Ground water WWTP effluent  Reclaimed water

May. 3.43x107° 316x1073 1.71x10™ 4 2.86x107° 2.64x1073 1.43x10° 4
Month Jun. 8.32x107° 2.01x10"* 8.43x107° 6.93x107° 1.67x10* 7.03x107°

ontl - .
risk y dul. 2.84x107° 7.20x107° 2.62x107° 2.37x107° 6.00x107° 2.18x107°
Aug. 3.88x107° 1.06x10" 4 447x107° 3.23x107° 8.81x1077 373x107°
Sep. N.D. 2.21x10°° 1.16x10°° N.D. 1.84x107° 9.68x10"°
Total risk 1.93x10™* 443x107° 2.91x10"* 1.44x10"* 3.32x107° 2.18x10"*

WWTP : Waste Water Treantment Plant
N.D. : Non Detected
7 \\
\
I Ground water I Ground water
4x103 [ WWTP effluent 4x103 [ WWTP effluent
I Reclaimed water I Reclaimed water
3x103 3x103
gﬁi 2x102 Z’i: 2x103
1x10° 1x103 Q~\~
Ay .
« S
0 0 . - AIAUQ' oﬂé\
Reclaimed Water

WWTP Effluent
Ground water

. oy
Reclaimed Water ~ Jun. '@0
WWTP Effluent Vay, S
Ground water

(@) Farmer (b) Children
Fig. 3. Variation of risk values by monthly average E. coli concentration.
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