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Studies on Pollution of Rivers in Nagasaki City-I
Status of Pollution Caused by Organic Substances
and Synthetic Detergents in the Nakashima River

Masato Yasupa, Toshiharu Nakanara, Tadashi Okupa, Tooru NAKIRI,
Shigenori MoRINAGA, Yoshifumi KuciTa, Kenji HARA,

Mutsuyoshi TsucHiMOTO, and Tadashi ISHIHARA.

BOD (Biochemical Oxygen Demand) and MBAS (Methylene Blue Active Substance) in the
Nakashima River were measured for four years from April 1974 to March 1978, to determine the
status of pollution caused by organic substances and synthetic detergents. The results obtained were
as follows.

1) BOD showed a high value in 1974, while it decreased remarkably in 1975 and showed a
gradual decrease thereafter. These yearly changes were statistically significant.

2) The yearly changes of MBAS concentration were not observed during the first three years,
while a remarkable decrease was noticed in 1977, as compared with the other years. These facts
indicated that the pollution in this river caused by synthetic detergents decreased yearly.

3) BOD and MBAS concentration showed the seasonal variations with the tendency of being
low in summer and high in winter.

4) BOD and MBAS concentration showed a significant positive correlation in each year and
the correlation coefficient showed the tendency to increase annualy. Moreover, each of regression
line at four different hours (8, 11, 14 and 17 o'clock) between BOD and MBAS concentration showed
the tendency to correspond yearly. In view of these facts, it was considered that the source of main
pollution in this river recently was domestic waste water.

5) Any significant correlation was hardly noted between BOD and the amount of flow in the
river or the rain quantity. Moreover, the relation between MBAS concentration and the amount of
flow or the rain quantity showed the same tendency as between BOD. According to these facts, it
was considered that the seasonal variations of both BOD and MBAS concentration were caused by
seasonal changes of waste water.
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Fig. 1. The station of sample collection and its
environments.
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Fig. 2. Seasonal variation of BOD represented by three-month moving average.
Water was collected at 8.00(®), 11.00(0), 14.00( =) and 17.00(2) o’clock. Symbol (A) indicated the

daily mean value.
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Fig. 3. Relative frequency of BOD grade in each
year.
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Fig. 4. Yearly changes of BOD in each season.
Symbols are the same as those in Fig. 2.
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Fig. 6. Seasonal variation of MBAS represented by three-month moving average.
Symbols are the same as those in Fig. 2.
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Fig. 8. Yearly changes of MBAS concentration
in each season.
Symbols are the same as those in Fig. 2.

W FEHS 2 ZHPC B UFig 8RR LT, B
ZRFHES L VAREEE bIZ L A CEEELLR
HHNE, EBRLKEITHES L C4REE b
BEFIZETL TS, £RITYES X U 4 FZIE
EHIITAEE L 19T6EENFWETH 225, BUTE
EMCETERZEL Twd, $&ERED VL
BHhBHE, YOEEOLYOEHH 8 FHESRHIES,
D 3 BEZIE XTI L 7208 TEREHER L T 5,

2-3. MBAS f&on A AERE AL

BOD o5& L ARk U B ERE2E# = ¢ Fig.
YRl 5 ATHSEE L FHIHRICERL,
4~168FI 2 13 T—WIET L, 20, 228pic@i cB L
HL, HUBERIZETL, §TH R L IZIERV <Mz
R30I HIBRGEOELEEL Tw5S, Z0
fEAZ BOD D Z L EBHL T b, ANEEIER
1977TEENET R E VS, 1974FEE 0 BODED £ 3
BREOLHPBEZELEASNZ L, RIZILATIEE

300
May

(%)
N
o
o

MBAS

Variation rate of

Fig. 9. Diurnal changes of MBAS concentration.
Symbols are the same as those in Fig. 5.

Table 1. Correlation between BOD and MBAS
concentration.

Correlation coefficient
1974 1975 1976 1977 Total

Hour

X

8:00( 0.015(12) 0.545(12) 0.103(12) 0.710(12) | 0.274(48)

4%

0.3209  0.8%012) | 0.550(48)

**

)
1:00]  0.650(12° 0.798(12]

** **

wi0| 086208 090308 025502 07802 | 058180

x

7:00| 0702020 0.709127" 0.667(12 0.614012° | 0.550048)"

Total | 0.627048) " 0.75308) 0.426(48 0.777¢48"| 0.545(190)

(), Number of sample; Significance level: % , p<0.05;
* % D <0.01; %% %, p<0.001. ‘
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Table 2. Correlation between the amount of flow
in the river and BOD or MBAS con-
centration.

Correlation coefficient
Year BOD MBAS
14 100 Mean 14 : 00 Mean

1974(12) | —0.695 —0.728" —0.831" —0.760
1975(12) | —0.018 —0.025  0.073 —0.008
1976(12) | —0.094 —0.167 —0.410 —0.469
1977(12) 0.145  0.094  0.338  0.176
Total (48) 0.116  0.094 —0.149 —0.159

Symbols are the same as those in Table 1.
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Table 3. Correlation between the rain quantity
and BOD or MBAS concentration.

v Correlation coefficient

ear BOD MBAS
1974(12) —0.488 —0.547
1975(12) 0.665" 0.281
1976(12) 0.119 —0.492
1977(12) —0.059 0.058
Total (48) 0.155 —0.098

Symbols are the same as those in Table 1.
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