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On the environmental pollution by pulp and paper factory waste
—A case study of bottom deposits pollution in the east area

of Sea of Hiuchi and in the off-Ohtsu area of Lake Biwa—

Shigeru KITAYAMA, Yukio KATAYAMA and Yutaka ISHIMARU
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Table 1. Pulp and paper productions in Ehime prefecture

Number of Production (ton / year)
factories Kind of products Growth rate
(1970) 1964 1973
News print paper 117,024 427,582
Printing paper 15,225 59,083
Wrapping paper 47,251 78,488
Paper . Tissue paper 2,539 . 9,386
Domestic tissue paper 27,058 80, 894
others 13,943 72,504
113 Total 223,040 727,937 326
Corrugated fiber board
(Liner board) 64, 844 270, 681
7”7
Board (corrugated medium) 5,730 116,195
Basepaper for building material 4,99 5,533
others 3,784 3,372
Total 79, 353 395,781 449
Kraft pulp 87,344 399, 216
Semi-chemical pulp 24, 400 59, 071
Chemi-ground pulp 16, 906 82,189
Pulp 3 Ground pulp 64, 633 205, 839
Rifiner ground pulp 90, 666
Trash pulp 1,594 36,512
Total 214, 377 873,493 407
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_Tab‘le 2. Results of analysis of bottom deposits in the case of the east area of Sea of Hiuchi
Station | Depth . | cop IL Heavy metals (ppm)
of water| Colour |Property
number | (m) (mg/e)| (%) | Zn | Cu | o | Ni | Hg
1 14,5 d-G sM 25.6 11.4 160 87.5 48 73 0.15
2 18.5 d-G M 215 13.0 110 67.5 45 63 0.20
3 21,0 g-Gre M 19.7 13.6 110 77.5 43 45 tr.
4 145 d-G M 21.6 9.4 45 95.0 48 83 0. 30
5 19.5 d-Gre M 43.4 15.2 70 91.5 45 55 0.05
6 21,0 b-Gre M 20,2 14.6 80 85.0 40 45 tr.
7 22,5 g-Gre M 22.3 15.7 130 77.5 40 — 0. 05
8 23.5 g-Gre M 23.5 14,8 130 62.5 40 — tr.
9 22,5 g-Gre M 18.4 14,5 30 53.0 37 55 tr.
10 225 b-Gre M 20.6 15,5 200 47.5 38 55 tr.
11 22,5 g-Gre M 18.2 16,1 70 50.0 38 55 tr.
12 23.5 g-Gre M 17.7 16. 2 110 58.0 38 55 tr.
13 23.5 d-Gre M 18,6 15.6 80 58.0 38 63 tr.
14 23.0 d-Gre M 23.3 15,0 105 62,5 38 63 0. 05
15 21.0 b-Gre M 34,0 14,7 135 77.5 40 63 0.05
16 16.5 B sM 64.8 14,5 165 100.0 45 63 0,05
17 9.0 B S 139, 3 38.5 455 111,5 33 — 0. 05
18 19.5 g-Gre sM 30.3 12.2 110 73.0 38 — tr.
19 23,5 b-Gre M 23.7 14,6 260 715 43 63 tr.
20 23.5 g-Gre M 25. 4 16. 6 90 67.5 38 63 tr.
21 22,5 g-Gre M 26.7 15.3 60 53.0 43 73 tr.
22 23.0 g-Gre cyM 24,2 15,4 150 47.5 40 55 tr.
23 23.0 g-Gre M 23.7 16, 4 225 47.5 43 55 tr.
24 23.0 g-Gre M 25.5 15,8 90 32,5 38 45 tr.
25 15.5 d-G sM 52.8 14,2 180 42,5 38 45 0. 40
26 23.5 g-Gre M 310 14,7 235 73.0 43 45 0.30
27 26.0 g-Gre M 23.6 15.8 150 50.0 40 55 0. 05
28 25.0 || g-Gre M 22,0 14,7 135 38.0 37 55 tr.
29 27.0 g-Gre M 19.4 14. 4 300 42,5 37 55 | 0.05
30 26.5 g-Gre M 23.9 13.7 145 42,5 38 — 0.15
31 19.5 g-Gre M 24.9 11.8 105 36.5 33 — 0.15 .
32 19.0 d-G sM 218 9.6 130 36.5 32 — 0,05
33 19.5 g-Gre M 15.8 8.6 80 50,0 33 — 0,05
3 18.5 d-G M 19,1 8.9 135 62.5 33 — 0,05
35 16.0 d-G sM 31.8 7.5 120 58.0 35 — 0.15
36 50 B M 46,1 14,9 280 120.0 32 — 0.15
7 12,0 d-G mS 13.8 6.0 80 32,5 25 — 0,15
38 13.0 d-G mS 19,5 6.1 90 32.5 32 — 0.15
39 13.0 B S 28,7 5.6 145 36.5 32 45 0.05

x] d-G : dark gray, g-Gre ; grayish green, d-Gre : dark green, b-Gre : blackish green,

%2 sM : sandy mud, M : mud, cyM : clayish mud, S: sand, mS: muddy sand

B : black
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Fig. 2 Distribution of COD values in the
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ig. 1 Sampling stations of bottom deposits cast area of Sea of Hiuchi.

in the east area of Sea of Hiuchi
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Table. 3 Results of analysis of bottom deposits in the case of the off-Ohtsu area of Lake Biwa

Station [Depth of 1L Heavy metals (ppm) PCB
Water |Property

number | (m) # | Pb | Cu| Cd| za | Ni | G | Hg | Cepm)
1 0.2 S 2.4 3.8 97 0.6 93 7 11 0,07
2 0.2 S 3.1 6.7 10 | 0.5 43 4 5 0,28
3 2.4 M 16, 9 69 69 1.8 314 21 19 5,07
4 2.5 M 17.3 124 100 2.6 605 24 24 1.41
5 1.9 M 14,6 98 96 2.1 447 32 28 1.25
6 2.7 M 17.5 69 67 1.8 420 20 18 1.31
7 3.1 M 34,5 241 105 3.3 482 23 40 1, 46
8 0.9 M 62,6 171 96 2,0 717 15 24 3,62 12,7
8 0.9 M 62.1
9 2.8 M 10.6 101 109 1.7 308 29 69 0.48
10 2.3 S 7.4 48 58 1.0 162 15 14 0,48
1 1.9 M 18,3 141 11 2.7 487 29 89 1,90 1,04
12 3.5 M 15.1 25 50 2.7 381 30 23 0.33
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Fig. 6 Sampling stations of bottom Fig. 7 Distribution of IL values in the

deposits in the off-Ohtsu area of off-Ohtsu area of Lake Biwa.

Lake Biwa.
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Résumé

This. investigation 'was undertaken to find out the influence of the waste from pulp and
paper factories on the bottom deposits in the east area of Sea of Hiuchi and in the off-Ohtsu
area of Lake Biwa. The conclusions are as follows. .

1. .In the east area of Sea of Hiuchi, the COD values of bottom deposits are very high
along the coast of the factory region of pulp and paper industries and the polluted area
(COD> 30mg/g) has expanded as wide as 40km? Such expansion of the polluted area
corresponds well with the growth of production in the pulp and paper industries. As for
the accumulation of heavy metals, higher concentrations of copper and zinc than normal
were detected throughout the area investigated with the highest value at the factory
region.

2. In the offshore area of Ohtsu of Lake Biwa, increased values of ignition loss were
observed with a board factory as the center of the increase. Various heavy metals have
also accumulated a great deal in the area close to the factory. An evident PCB pollution
was found there and this PCB pollution is thought to have been caused by non-carbon
paper contained in the waste paper, the material of the board. The authors are concerned

about the influence of this pollution on drinking water.



