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Survey of Wastewater Resources Applicable to Irrigation
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Abstract
Among 172 wastewater treatment plants, eighty eight plants are found to be qualified as

wastewater resources applicable to irrigation. The total effluent capacities are 4,042 X 10° m’ per

day, which may be used to irrigate paddy fields of 156 km’.

Preliminary surveys have been made to inquire farmers and water managers about their

preference for wastewater reuse. All of them expressed their willingness to accept the wastewater

reuse. The surveyed farmers suggested microbiological treatments be made and exclusive prove

for safety of wastewater be prerequisite to the irrigation practices. Further surveys with experts

and water managers throughout the nation are needed before any practices are made.
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Table 1. Ratio of capacity of wastewater treatment plants (2002)

Equipment capacity Numbers Total equipment capacity {m’/day)
(m'/day) Numbers ratio (%) |equipment capacity (w'/day)| ratio (%)

5,000 under 46 27 77,980 0.4

5,000~10,000 26 15 189,350 1.0

10,000~100,000 66 38 2,569,600 14.0

100,000 over 34 20 15,563,000 84.6

Total 172 100 18,399,930 100.0
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Fig. 1. Capacity of wastewater treatment
plants at rural area
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Table 2. Capacity sewage treatment plants for each province

Province Numbers | Capacity (m/day) Province Numbers | Capacity (n'/day)
Seoul 4 5,810,000 Gangwon 5 305,000
Busan 5 1,295,000 Chungbuk 20 487,930
Daegu 4 1,770,000 Chungnam 8 228,000

Incheon 3 526,000 Jeonbuk 8 679,600

Gwangju 2 660,000 Jeonnam 22 388,600

Daejeon 1 900,000 Geongbuk 15 814,600
Ulsan 3 432,000 Geongnam 21 779,650

Gyeonggi 48 3,158,550 Jeju 3 165,000
Total 172 14,551,550

-t

Fig. 2. Location of sewage treatment plants
& area for agricultural water
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Tabie 3. Applicable capacity of the wastewater reuse for irrigating paddy rice crop

Province Area of Imgation Sewagpelgrl;?gtme.nt ﬁpr?slaigﬁg#e QESHgtagfle

Numbers |15 Sob tna) | Numbers| (EHASLY | area (hal | SN
Total 67 500,243 88 4,042,710 15,597 3.1
Ulsan 1 5,292 2 182,000 702 13.3
Gyeonggi 13 75,249 27 859,400 3,316 4.4
Chungbuk " 49,762 14 71,500 276 0.6
Chungnam 4 77,648 4 424,260 1,637 2.1
Jeonbuk 3 26,126 3 104,000 401 1.5
Jeonnam 17 94,420 19 136,100 525 0.6
Gyeongbuk 6 105,736 7 554,700 2,140 2.0
Gyeongnam 12 66,010 12 740,850 2,858 4.3
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Fig. 3. Location of Suwon sewage
treatment plant
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Table 4. List of reservoirs near the sewage treatment plant

Reservoir Catchment Drought Irrigation Effective
area (ha) frequency area (ha) capacity (10° m*)

Yeocheon 933 5 503 1,988

Botong 72 3 377 1,113
Seorang 410 3 191 435
Samhwa 19 2 5 8
Cheongun 22 10 3 9
Hwanggyedong 4 3 3 2
Baengchi 10 2 3 1
Pungmokgol 16 2 5 6
Maengje 12 2 5 7
Gian 33 10 4 12
Wonsong 20 2 3 6
Songsan 13 2 4 6
Apbangchuk 36 2 4 5
Maendri 27 2 7 11
Pyeongan 120 3 13 28
Geumbok 16 3 8 12

Total 1,763 1,138 3,659
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Photo 1. Qutlet of the Suwon sewage
treatment plant
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Table 5. Contents & results of questionnaire
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Classification

Item

Result

Farmland ~ Location

— Irrigation canal system

No relation with water
surplus or shortage

- Yes/no
Water shortage

— Methods of supplement in
case of shortage

No shortage of water with
pumping station

— Prejudice

— Degree of understanding to

High interest in the quality
of the sewage

treatment area

effect to crops

Farmers | Reuse of sewage the sewage reuse High degree of under
(N=20) - Opinion of the use of the -standing to waste water
sewage in case of drought reuse system in urban areas
— Opinion of the agriculturally
mixed use of water from Believed that more
Mixed use of water waste water treatment area envaluable water quality is
from waste water — Degree of preference to the drainage from waste
treatment area polluted river water, water treatment area
sewage water and the
mixed one
Characteristics of
;vraetgr management |Yes/no of water shortage lglgmsg%gagtgtgnwater with
Refill of water — Methods of supplement in
shortage case of shortage No shortage
High degree of under
Reuse of sewage — Degree of understanding —standing to water saving
to the sewage reuse including waste water reuse
Water system
T}tar;age?\T: Mixed use of water |- Yes/no of people’s
(N=g1 0) from waste water complain about side No complains reported

agriculture
Recycling of waste
water

— Opinion of reuse of
the waste water for

— Degree of preference to
polluted river water, sewage
water and the mixed one

— Fears derived from the reuse
of sterilized waste water

Require testing of the effect
of the reused water to crops,

Need separate supply
of the sterilized waste
water from the existing
river water

251




84

s HMOH 25

o met A, B3, A& 5229
g-gA g ol 0§tz et

F Wee O AAA FFA) s F
AF @ &= Aol&of et X O A ¥
He 548 s Hgt B O A
Zot0] FYEF2Y Aol gl tiet Wutel R
A3t FPErE Aol dA $HE
Aol tigt AdE s

© g el i

b
ik
ok
=
=

FELAYY WzrE A A2F &
A8F2Y Aol 8A] P8 TH71uT
FoAQ U BE A £8-8 skl
oo stpFEA Y HiEao] gt Al
T 7ML Y A2 ddEo, &
T2 Aol gl it e F2= A
2 dddd,

@ 5USE A4S oA AP

7P6}1:}_

J
c

2 1

"

+2 Aol &3] A &rFaAE
o
=

o ofN off U oo
o
315
2
¥
o
o
e
AC)
ol
j
>,
[
o
L

%
P

o2 kit
oteF LA e A2A Gl tieh A&
ZAHEI A BEerE YR Aol
12 g A U 3E78 B )E s
9o e dw=rt Hzsto] Aol AHeleg

Aste] FUS4E FREE AL Wil T,
Algof) tjsto] ofzke] 215 dtof Aol g
A2 el AHE w7t 28T A

N
2 f
i
i
ﬂOL

3
(9
o

252

3. Mol8 =5HEs 33

U fTaTI Ry AERANA £ 4
S8 2o Aol&5Y F5& %
W7t AAHA LR

ST LAYRY 4 AYsdE
220,000 m*/dolH |% 7Hadle Aejo|BER
2.55 m'/so] YA W& AR Ao
Atk 9E Ao gt 104 RIE Shdtef] Hadh
oY SRS AE 23 0.0021 m'/s/ha®
(5Y7)4FEAL s/w HOMWRS o8 AArE et

Al At A3t #A7HE FAEHL
2.55m’/s + 0.0021m*/s/hadll &3] 1,214 ha
2 At AR BAFEY At FFA
Moz fod A+ E vUEFRE T
Aoy AZg e doR A2 FRIEY A&
e @77t Al EE A Goltt, wabA 3
FEUAL A WEFEA S57 £ET
200ha®] HAo 25842 FFHL YA
Hl&4E 1,00009had] A9 299 std &
Y] A GFEA o|§o] 7HeT Aol

I

V. 2

RE3-E 5S4 Aol o] 7Hd A
A M= st 14,551,550 n'/day 5
oF 30%2%1 4,042,710 m*/day2 15,600 ha®l
Ao Fgo] 7HeE AL FA AT

el AR 9 £93teFEAEE A

HA T2 ste] A A998 FREEY &
S5 w0l U ST H7)HY] JERAL

£ vigto 2 A4 s AA G tigt
a0 HEE B3 7H54S & 4 AdHh
A FEAFHARE vig o
| A58 9 GIS A= &
A& A Aot

2
o

%

b

il ofy

i

S



SUS+ Molg RAZA

85

. 2001, AU ZHAY AA,
1990, —)F?‘P%Jxo”] ?&7413‘2] (1991~2011)

T,

3. 7 EF AN, 2000, BH WA,

4. FEE, 1998, U7 IREu| A A Y A A7)
& (@),

5. YR - FolEXZFAY, 2000, w7
HAL] SAAR.

6. AR - SOIENTRA, 1999, BEES S8
ZAb FYHE A

7.5 A7INEEAL 2000, FHRA A uARIEA
AR

8. AIE, 1988, Fundamental of irrigation
engineering

9. Asano T. and Levine A. D, 1996, Wastewater
reclamation, recycling and reuse: past,
present, and future, Wat. Sci. Tech. pp.
33(10-11), 1~14.

10. Asano, T. and Mills, R. A. (1990), Planning
and Analysis for Water Reuse Projects. J.
Am, Water Works Assoc., 82 (1), pp. 38-47.

11, Asano, T., L. Y. C. Leong, M. G. Rigby, and
R. H. Sakaji, 1992, Evaluation of the
California Watershed Reclamation Criteria
using enteric virus monitoring data. Water
Sci. Technol, 26: pp. 1513-1524.

12. Asano, T., R. G. Smith, and G. Tchobanoglous,
1985, Municipal wastewater treatment and
reclaimed water characteristics, pp. 1-26 in
Irrigation With Reclaimed Municipal
Wastewater — A Guidance Manual, Chelsea,
Mich.: Lewis Publications.

13. Awad J., Gerba C. and Magnuson G.,
(1993), Ultraviolet disinfection for water
reuse. In! Proc. of WEF Specially
Conference Series: Planning. Design and
Operation of Effluent Disinfection Systems,
Water Environ. Fed. (ed.), Alexandria, pp.
1-12.

14, Ayers R. S. and Westcot D, W, 1985, Water
quality for agriculture, Food and
Agriculture Organization of the United
Nations, FAO Irrigation and Drainage,

o

253

Paper 29, Rome. Italy.

15. Bahri, A. (1998), Wastewater reclamation
and reuse in Tunisia. In Wastewater
Reclamation and Reuse Ed. by T. Asano,
Technomic Inc., pp. 877-916.

16. Bahri, A., 2000, Strategies for increasing
wastewater reuse opportunities in small
communities in the Southern Mediterranean
Region countries.

17. Blumenthal, U., A, Peasey, and G. Ruiz—
Palacio, 2001, Guidelines for wastewater
reuse in agriculture and aquculture,
www.lboro.ac, uk/well/brief/brief068i.htm

18. Bouwer, H., and E. Idelovitch, 1987, Quality
requirements for irrigation with sewage
water, J. Irrig. Drainage Engineering 113,
pp. 516-535

19. Bryan, F. L. 1974, Diseases transmitted in
food contaminated with wastewater. EPA
660/2-74-041, June 1974, Washington, D.
C.: U. S. Environmental Protection Agency.

20. Camann, D. E. and B. E. Moore, 1998, Viral
Infections Based on Clinical Sampling and
a Spray Irrigation Site, In! Proceedings of
Water Reuse Symposium IV, pp. 847-863,
August 2-7, 1987, Denver, Colorado.
Published by the AWWA Research
Foundation, Denver, Colorado.

21, Camann, D, E,, D, E. Johnson, H. J. Harding,
and C, A, Sorber, 1980, Wastewater Aerosol
and School Attendance Monitoring at an
Advanced Wastewater Reclamation Study
for Agriculture: Final Report. Prepared for
the Monterey Regional Water Pollution
Control Agency by Engineering—Science,
Berkeley, California.

22, Chang, A. C., and A. L. Page. 1983, Fate of
trace metals during land treatment of
municipal wastewater, pp. 107-122 in
Utilization of Municipal Wastewater and
Sludge on Land, Proc. of 1983 Workshop.
A. L. Page, T. L. Gleason, J. E, Smith, Jr,,
I. K. Iskander, and L. E. Sommers, eds.
Riverside: University of California,

23. Cooper, R. C. 1991a. Public health concern



86 HERIe e

H9o#H 2%

in wastewater reuse. Water Sci. Technol.
24(9): pp. 55

24. Crook, J. 1998 Water reclamation and
reuse criteria. In: Wastewater Reclamation
and Reuse T. Asano (ed.), Technomic
Publishing, Lancaster, pp. 27-703.

25. Crook, J., 2001, Water reclamation and
reuse criteria.

2 =22 HelEHIN TR TREO o7
THIRl TEUBS MOIS BEAAL TH el 14K
A7 S Y o R,

i =

254



