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Effect of the Sewage and Wastewater Plant Effluent
on the Algal Growth Potential in the Nakdong River Basin
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Nakdong River Water Quality Research Laboratory, National Institute of Environmental Research, Daegu 702-832 and
IDivision of Earth Environmental System, Pusan National University, Busan 609-735, Korea

Effect of the effluent of the sewage and wastewater plants on the algal growth was investigated from the 19 plants
located in the Nakdong river basin. Most of the samples showed high values of the algal growth potential (AGP)
when they were mixed with natural river water at 20% of final concentration. At 20% of the mixing ratio, the mixed
effluents of sewage and wastewater showed 3.5 and 1.8 times higher AGP than those of the natural river water. The
higher AGP values are attributable to the high contents of phosphorus and ammonium in the effluent. The mixing
ratio of effluents of the discharge/river flow was highest in the Kumho River (42.8%) followed by the middle of
Nakdong River (22.7%), Kam Stream (13.9%), Byungsung Stream (13.3%), Yangsan Stream (7.9%), and Young River
(5.4%). Comparison of the trophic state of the effluents with natural river water indicated that the effluents showed
higher trophic values than natural water. Concentrations of total phosphorus, total nitrogen and conductivity in the
effluents were 12.3, 4.9 and 5.3 times higher than the those found in natural river water respectively. The AGP val-
ues were highly related with the trophicity of the water especially on the concentrations of phosphate and ammoni-
um. Toxicities of the treated sewage water, wastewater and livestock waste water tested by the luminescent bacteria,
Vibrio fischerii were generally low.
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Fig. 1. Map showing the sampling sites in the Nakdong river
basin.
Abbreviation of sampling sites: Y1, Yangsan Middle
Stream; Y2, Yangsan Down Stream; Sn, Seonakdong River;
M, Miryang River; K1, Kumho River Middle Stream; K2,
Kumho River Down Stream; Ka, Kam Stream; NKk1,
Nakdong River Upstream (Andong); Nk2, Nakdong River
Middle Stream (Kumi); Nk3, Nakdong River Middle
Stream (Waekwan); Nk4, Nakdong River Middle Stream
(Sungseo); Nk5, Nakdong River Middle Stream (Dalsung);
Yng, Young River; B, Byungsung Stream; Nm1, Nam
River Upstream (Jinju); Nm2, Nam River Upstream (Jinju);
J, Jang Stream; Ys, Yangsan Sewage Plant; Kh, Kimhae
Sewage Plant; Mr, Miryang Sewage Plant; Bb, Bukbu
Sewage Plant; Sb, Seobu Sewage Plant; Sc, Sinchun
Sewage Plant; Kc, Kimchun Sewage Plant; Ad, Andong
Sewage Plant; Mk, Munkyung Sewage Plant; WKk,
Waekwan Sewage Plant; Sj, Sangju Sewage Plant; Ds,
Dalseochun Sewage Plant; Jj, Jinju Sewage Plant; Km,
Kumi Sewage Plant; Dn, Dalsung Wastewater Plant; Yy,
Yangsan Yusan Wastewater Plant; Ss, Sungseo
Wastewater Plant; Js, Jinju Sangpyung Wastewater Plant;
Sl, Sangju Livestock Wastewater Plant.
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Table 1. A general description of the facilities of the water treatment plants along the Naktong river basin

Sewage Treatment Plants

No Location Name Treatment Capacity Operational Amount Location of Treatment Method
(1,000 ton - day™) (1,000 ton - day™) Discharge
1  Andong Andong* 54 443 Nakdong River Standard activation
2 Munkyoung Munkyoung 30 254 Young—Nakdong Standard activation
3 Sangju Sangju 26 175 Byungsung Stream— Standard activation
Nakdong
4 Kimchun Kimchun 80 72.3 Kam Stream—Nakdong Standard activation
5  Kumi Kumi** 330 310.9 Nakdong River Standard activation
6  Chilkok kun Waekwan 20 17.1 Nakdong River Standard activation
7 Taegu Sinchun 680 493.2 Kumho River—Nakdong Standard activation
8 Taegu Seobu 520 476.6 Nakdong River Standard activation
9 Taegu Dalseochun** 400 286.9 Kumho River—Nakdong Standard activation
10 Taegu Bukbu 170 118.8 Kumho River—Nakdong Standard activation
11 Yangsan Yangsan 48 39.2 Yangsan Sream—Nakdong Standard activation
12 Miryang Mirayng 30 33.4 Miryang River—Nakdong Standard activation
13 linju Jinju 150 118.7 Nam River—Nakdong  Standard activation
14  Kimhae Hwamok*** 114 60.3 Choman River—Nakdong Standard activation

Industrial Wastewater Treatment Plants

No Location Name Treatment Capacity Operational Amount Location of Discharge Treatment Method
(1,000 ton - day™) (1,000 ton - day™)

15 Dalsung kun Dalsung Nonkong 28 18 Nakdong River Standard activation

16 Taegu Sungseo 80 45 Nakdong River Standard activation

17 linju Sangpeung 35 26.7 Nam river—Nakdong Two stage contact
biofilm

18 Yangsan Yusan 20 10.1 Yangsan Stream—Nakdong Standard activation

Livestock Wastewater treatment plants

No Location Name Treatment Capacity Operational Amount Location of Discharge Treatment method
(1,000 ton - day™) (1,000 ton - day™)

19 Sangju Sangju 0.13 0.035 Jang Stream—Nakdong Liquid corrosion

*: Incorporation treatment with livestock wastewater

**: |ncorporation treatment with wastewater

***: |ncorporation treatment with septic tank sludge

Reference: Treatment and development of industrial wastewater and Statistics of sewage (Ministry of Environment 2002).
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Fig. 2. Total phosphorus and phosphate concentrations of the
river water at ca. 1km above the sewage/industrial waste-
water treatment plants. (Abbreviation of sampling sites -
see Fig. 1)
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Fig. 3. Total nitrogen and ammonium concentrations of the river
ca. 1km above the sewage/industrial wastewater treatment
plants. (Abbreviation of sampling sites - see Fig. 1)
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Fig. 4. Electric conductivity values of the river water at ca. 1km
above the sewage/industrial wastewater treatment plants.
(Abbreviation of sampling sites - see Fig. 1)
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Fig. 5. Chlorophyll-a concentrations of the river water at ca.
1km above the sewage/industrial wastewater treatment
plants. (Abbreviation of sampling sites - see Fig. 1)
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Fig. 6. Total phosphorus and phosphate concentrations of treat-
ed sewage and industrial wastewater and livestock waste-
water. (Abbreviation of sampling sites - see Fig. 1)
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Fig. 7. Total nitrogen and ammonium concentrations of treated
sewage and industrial wastewater and livestock waste-
water. (Abbreviation of sampling sites - see Fig. 1)
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Fig. 8. Electric conductivity values of treated sewage and
industrial wastewater and livestock wastewater.
(Abbreviation of sampling sites - see Fig. 1)
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Fig. 9. Comparison of total phosphorus concentrations of the
river water with treated sewage and wastewater.
(Abbreviation of sampling sites - see Fig. 1)
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Fig. 11. Comparison of electric conductivity values of the river
water with treated sewage and wastewater. (Abbreviation
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Fig. 13. Algal growth potential values in the Natdong river
basin. (Abbreviation of sampling sites - see Fig. 1)
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Fig. 14. The changes of algal growth potential values in the
river when mixed with treated water at final concentra-
tions of 5%, 10% and 20%. (Abbreviation of sampling sites
- see Fig. 1)
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Table 2. The effects of treated sewage and industrial wastewater, livestock wastewater on the algal growth potential of the streams

in the Nakdong River Basin

The increase of AGP at 20% of the

Plant Type Name of Plant Location of Effluent Discharge . .
treated water mix to river water
Sewage treatment plants Yangsan Yangsan Stream 1.6
Kimhae Seonakdong River 1.0
Miryang Miryang River 4.1
Taegu Bukbu Kumho River 1.4
Kimchun Kam Stream 3.6
Andong Nakdong River 53
Munkyung Young River 3.4
Sangju Byungsung Stream 2.8
Taegu Dalseochun Kumho River 0.8
Kumi Nakdong River 3.6
Waekwan Nakdong River 2.1
Jinju Nam River 16.7
Taegu Seobu Nakdong River 1.6
Taegu Sinchun Kumho River 1.3
(Average) (3.5)
Industrial wastewater Dalsung Nakdong River 1.2
treatment plants Yangsan Yusan Yangsan Stream 24
Jinju Sangpeung Nam River 1.2
Taegu Sungseo Nakdong River 25
(Average) (1.8)

Livestock wastewater

Sangju
treatment plants

Jang Stream

Vst Ao 2 Vel aev 39 #H5 AgsE 20% A Table 3. Tocxicity of the treated sewage water, wastewater and
A B 271 182 Ao g »re =189 Hol livestock wastewater tested by the luminescent bacteria,
=91t} (Table 2). Vibrio fischerii

st Aelert Hrbe UR Y FoA 22 IS Effluent Type and Reference Inhibition (%)
2 RE AT S WA Fd 67w 7 w3t Treated sewage water N.D.-9.1(2.4)
SHE sk, 2 sk W ol 2H7 5.3u, 4,189 STt Treated wastewater 2.9-12.4(8.2)
5 HAFSY. 3 H5 Helge 12244 Hee = Treated livestock wastewater N.D.
7S JeERQItH River water N.D.-5.0(3.1)

Reference Test (Concentration, mg - I™%)

SR 59 8t 3, 5-Dichlorophenol (6) 74

PFF7E 7 e 5 dobE] fiste] i3 v Zinc?* (25) 45

ol o] gdla] HAE o] B A B 2AllN 2A1H o Chromium (4.0) 50

7 w9 e, B AR H4 A5 RS

A
Ul egkeh(Table 3). 8l Ael4E SA4d] o]

o,
o,

JoHE Tk i oft
=

el2fo} B33 A =r} Ft 2.4% 0o, T A5 A
T BT 82%= sk AElg Hue diFos ozt
A vebdeh 28ln 4 w5 Al AE oletz T s ARee W 10% oy
gl ol &g A =7t Ao ] edgket HlsiA = A o2 FA7F E=9AT
S FAU A SHFE g Add ARl SR UEiyth
it 3.1%9 vlwa] H3tE v sk g At Al Aelee
stol 79 LY SHEE AL EE € AL

B

N.D.: Below detection limit
(value)*: average value
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