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Study on pollution by Industrial Sewage. (II)
Tadao Nitta, Kiyoshi Arakawa, Hitomi Sugimoto, Masary Fujiya and Osamu Takeuti
Here we report the several results obtained after we wrote previously.

(1) About biological study. .

(i) The relation between minimum active dose of- fish and nervous system ‘was observed, removing
the olfactory or optical organ of fish. HySO4 or NaOH solution ‘shows no telation to both senses, NHj
solution have a little . influence to the olfactory semse, and sulfite pulp sewage gives great influence to
the olfactory-sense and a little to-the optical one.

(ii) Unpleasant dose of the sulfite pulp sewage are one fourth of .its minimum active: dose.

(iii) The high concentration (COD 100 mg/1) of the sewage of sulfite pulp industry scemsto repress
the growth of Senedesmus population.

(2) About sedimentary organic substances.

To explain the unpleasant condition of mud; we used the mud in which some organic 'substances were
mixed, and observed the growth of sulfate reducing bacteria. Under. dead water condition; the mud;
mixed with 2/300 volume ‘pulp sediments, produced 3 mg/g sulfide after 20 days. Under running water
»cond;‘ition, _sulfide began to be produced after 10 days, and the sulfate reduction are found to continue
evexi after 128 days,

(3) .Some examplés of sewage dispersion.

(i) Layon industry- waste water in Kuba Bay.

The range of the sewage despersion could be successtully -traced by means of COD - method, showing
wide area under low tide and narrow during high tide.

(ii) Pulp industry sewage of Ono.

Visibly coloured range of dispersion of this sewage was nearly the same to that of morc than 10 mg
COD value, having a halfcircular area of abot 200m radius.

(iii) Dispersion of sewage which flowed out from flood gate.

(a) Pulp sewage of Otake.

Sewage began to flow 2.5 hours after up tide. At first-it flowed® west-ward according to ebb current,
and then east-ward with rising one. Area of concentration of above 50’ mg COD was observed wnchanged
during the water gate open. .

(b) Sewage of city near Oko.
_During up-tide, the sewage is floating only within the harbour. Then it flowed out according -to
ebbing current, and at it’s maximum the dispersion area shows semicircular shape of 1,200—1,300 m.
With biginning of up tide it is compressed gradually into the harbour. v
» (ivj Dispersion of sewage in river. '
Two tivers are branched from Ota-tiver at the point of 5 km up the mouth. A pulp industrial sewage

flows out a little down one of them. But because this one dry up at low tide, the sewage flows into
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other rivers. However we find no remarkable influence at each mouth.

(v) Sewage of city in a inlet.

Length of this inlet is about 3 km, and at its innerest poiat the sewage of city "has its sewer mouth.
The influence of the sewage was Observed about 500 m far out of the mouth of inlet. But at the maxi-
mum of ebbing tide it reachs almost about 1500 m. The bottom mud suffers from the influence in

nearly the same range of sewage. No living benthic organismus can be found in inner part of the inlet.
y o O o

(4) About the sewage of city. }
(i) Study on the analytical methodé of sewage. *
To study the character of organic. matteér in sewage the oxygen demanding power was examined by
treating the sample under various conditions. (Tab. 1, pp. 73) Along the course of sewer,” the- oxygen
demanding - powers are observed to be gradually changed.
(ii) - At 2 km up from' the mouth of sewer thers are a gas and a seasoning factories and their sewa-
ges take.about 7—8 hoursto flow down the sewer.- While flowing down, the sewage are -diluted and total

organic matter decreasss, but HeS content shows some increase, and DO disappears on the half way. At
the same time COD (50°C,: 5 min) increases but COD (50°C, 60 min) decreases.

(B) About the sewage of starch industry.

If the sewage of starch industry flows down into a region of rapid remewal, a little volume of sewage
of this industry and gyod dilution limit its influence only within a narrow area.. But in stagnant regmn,
the reducing fermentation occurs and the sewage, soaking into beach mud, may produce hydrogen sulfide.
(6) Some investigations on fishing damages.

(i) - Abnormal death of Cardium muticum near Oze river.

.After a violent typhoon in 1931, there died a great many Cardium muticum on the fishing ground near
Oze river. A large amount of deposit was observed around the river mouth and has an unusual high
value of COD, to which the distribution of mortality was found proportional. In 1953, COD of the mud
became normal and Cardium muticum began to be fished again.

(ii)  Abnormal death of Asari (Venerupis philippinarum) at Kogo.
During a long rain, July 1953, Asari showed an abnormal ‘death rate on a shallow near Kogo. It was
concluded that the too low salinity, continued during neap tide would be the reason of .this bhigh
mortality.

(iii) Abnormal death of Oyster at Ono.

Oyster cultivating fields are situated near the outer range of sea surface having ubove 10mg/L COD
under the effect of a pulp industrial sewage. Since the nearer the oyster bed to sewage region exists,
the higher the mortality observed, it was concluded thzlt the influence of the sewage seems to be in

some relation with it’s abnormal death.

(7) Investigation of damages of fishing. .
The investigation is now going on by means of the method to let the fishermen note precisely the
daily catch and the situation of the fishing grounds around the -possible range of ‘influence by - industrial

sewage. Successful analysis of such 'a problem is expected by this method.
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The Sewage dispersion over sea surface.

Figure 1. Visible range of waste water.
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Table. 1 The list of waters analysis.
Y

”HQS

St. ‘[ C.0.D. mg/L P. H. l Cl % | Saspensoid
1 8. 64 302,28 7.2 7.45 0. 2885
2 24.84 " 7.4 14,30
3 25.12 12.42 8.2 15.64
4. 8. 69 8.2 15.79
5 0.18 5.79 8.2 15.85
[§} 0. 30 4.96 8.1 16.09
7 2.74 5.33 8.1 15.34
8 0.68 t2.07 8.2 15.70
9 1.98 ;- 5.38 8.0 15.49
10 _ o 2.07 8.0 15.85
- 41.04 14. 49 8.0 15.85
12. 51.32 21,11 8.0 15,04
13 73.84 7.2 10.28
14 28.57 8.0 14.60
15 7.03 8.2 15.78
16 6.62 8.2 16.15
17 5.33 8.2 16.09
18 7.03 8.2 15.01
19 11.18 8.2 15.85
20 8.28 8.2 16.24
21 11.18 8.2 16.09
22 8.28 8.2 15.94
23 5.79 8.2 16.09
24 5.79 8.2 15.97
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Figure 5. Station of sampling of mud.
Figure 6. C.0.D. of mud.

Figure 7. Sulphide in mud.

range of |
Figure 8. lgnition loss of mud.
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-~ Table 2. The list of muds analysis. . ) EH EE OB L
- HLEROM{ b ERICE D AR L

St. ‘ free Hp S i C.0.D. mg/g Su]phidg mg/g:lgnition loss % ?éfﬁ%‘%kif)ﬁkﬂﬁﬁ@ 50, 00Im? 0 ¥
i + 394.0 3.69 57 B3 mg/¥R gLl b2 EFL Tk
2 + 428.0 3.04 | 56 Dy b A RHE Lt 200m DA
3 .+ 150.0 1.73 37 OHEE TRV N AR AEdh -
4 — 26.5 1.08 60 7 GETED
A
. 803 0. 25 WR—ERE L D Lﬁ%%i})ﬂ(
8 N » 93.00 0 45 o5 {LLRZIR A g IC 35 (g & s— ¢
9 - 26.51 0.72 15 ¥ N CHED L, EEEO5EORE
10 - 11.75 0.63 ) 13 i 151 0~13% K04 COR RO
1 | 17.62 0.67 14 OERORETHAR L VE A D
i2 - 16.90 0.49 3 . KONTIER A=y AR LT
13 - 90.00 1.07 13 VBT E D 15% L EDYERE Y
14 + 33.26 114 18 AT HDEE D EH8 KDDL
15 + 32.62 0.74 . 15 Ve LCH150, 000m 2 1C % B
16 + 21.29 0.39 10 5 DR
17 - 2.64 — .3 -

18 _ 09 69 0.94 10 HOMOHED A ¥ (243 D) &
19 i5.30 0. 45 10 ﬁéﬁt%@iﬂi’k?ﬁ’\?’:ﬁ%ﬁ@% 35k

20. - 4,34 0.03 5 D Y CHKD 2B 400m B 7z FriE

21 — 21. 49 0.32 8 1T % 7 F X BEIERINGT % THRA &

BRI { 603m BN 7= & -C842%, 900

Table. 3 The morlality of oyster.
Total of - N
Samplings | Survivor | Dead | Mortality
oysler ]
%
1 943 151 792 82.3
2 342 45 297 86.8
3 791 125 666 84.1
4 630 203 427 67.7
5 234 57 177 - 75.6
6 681 136 545 80.0
1 J 7 193 87 106 . 54.9
' 8 e
Figure 9. The distribution of oyster culture AR ‘
bed. 9 328 212 116 35.3
SNSSSS) bottom culture bed. 10 232 18 114 49.1

| —— hanging culture bed.
m o ?L)‘O)“C“SO%, 1,100m D 3 O CI5%OETFER IR T D, KEHEFD 2 48 3 DD 71 %O KED BEFET
50~60% [ Cdp 5 DT DHUROBFERIT KRS EAE EICH D, '
* & )
SRR 2 Bk OB Bl M BIOWF 70, 000m 2 238 - T CHEBEH D F S B KT B
BETRDE L Todob o 7obs, BIEOC. 0. Db IR 5 & BEKIZ Z OFHINCHN S & & DHRE T &
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10.

Figure 1. The Sewage dispersion over sea surface.

10 minute after the high tide water.
(18th Feb. 1954)
2 hour and 45 minute after the high tide water.
nnnnnnnnnn «= range of 30 mg/L C.O.D.
(19th Nov. 1953)
‘3 hour and 10 minute after the high tide water.
snme——~ range of 50 mg/L C. O.D.
(13th Feb. 1954)
5 hour and 45 minute after the high tide water.
.......... == range of 30 mg/L C. O.D.
(16th Feb. 1954)
6 hour and 50 minute after the high tide water.
e Ta01g¢ 0f 10 mg/L C. 0. D.
(18th Feb. 1954)
7 hour and 15 minute after the high tide water.
range of 100 mg/L. C.0.D.
(10th Feb. 1954)
8 hour and 55 minute after the® hlgh tide water.
range of 20 mg/L C.0.D.
(24th Feb. 1954)
10 hour and 10 minute after the high tide water.
range of 50 mg/L C.0.D.
(8th Jan. 1954)
10 hour and 15 minute after the high tide water.
—mmmmmmems Tange of 10 mg/L. C. 0. D.
(24th Feb. 1954)
11 hour and 30 minute after the high tide water.
range of 10 mg/L C. O.D.
(18th Feb. 1954)
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Figure 2. The situation of cultivating fields.
I Oyster cultivating fields.

= §\\ ] Sloke cultivating fields.
NN Abandoned position.
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Table 1. Number of fish caught per day by Table 2. Number of fish caught per day by

Iwashi-funabiki-ami. Tuboami.
fishing-ground fishing-ground e
Otake- [ Otake- ..
Kuba } r?)itubishi vOzegawa‘MlyaJlma Kuba gituhishi Ozegawa‘lMlya]m—l_a
Kan| Kan| Kan Kan
Apr. 16‘ 10 Apr. 23 1.5
17 8 24 2.0
18 4 25 2.5
19 3 26 1.5
20 2 27 2.5
21 2 28 1.0
29 < 0.5 3.0
22 0 8 30 1.0
23 0
25 0 2 May. 1] 3.0
26 5 0 10 3.0
27 10 0 11 4,0
28 7 12 3.0
13 1:5
May. 1 2 14 3.0
2 1 1 15 4.0
3 1 0 16 1.0
4 4
6 3 1 23 0.5
9 4 3 24 0.3
10 1 1 25 6.5
26 0.3
i1 3 2 27 25.0
14 2 0 28 3.0
1511 @ 0 0 30 2.0
16 | 1 00 0
17 0 6 Jun. 1| - 2.0 ‘
182 1 0 1 2 3.0
19 6 0 23 0.2
24 0.5
20 0 0 25 3.0
216 Q0 Q 26 3.0
24 ¢} 8 27 2.0
2512 0little 28 2.0
26 0 6 29 0.2
27 8 ¢} 1 30° 3.0
3010.3 0.3 0.3
Jul. 2 2.0
Jun. 3|6 0 0 7 ) 3.0
. 4 0 little 6 2 8 2.0
9110 5 . 9 . 2.5
10| o o 2 0 10 3.0
11 ] little 2 2 Q 1 3.0
12 8 0 12 0.3 0.3
13 7 little 13 3.5
14 4 0 i6 -3.0
16 2 1 8 2.0
17 3 0 20 4.0
19 4 0 22 3.0
21 3 1 23 2,0
24 0 3 25 4.0
25 3 0 -0 26 3.0
29 0 28 3.0
| 29 : 0.5
T i 30 4.0
total 1 140.6 | 54.3 ‘ 9.0 4.0
{ i Aug. 1 4.0
average | 2.84|  1.23 | s8] o5 v
I
Number is persentage, in which the highest Total \[ 46.5 I S 27 ‘ 66.0 1 6.0
fish caught is 10. averagel 4,22 / 1.42 ‘ 3.0 ’ 3.0
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