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- MAJOR WATER POLLUTION ISSUES
(1) Organic Substanses and Depletion of Dissolved Oxygen

The most common type of water pollution is caused by organic
substances, which are measured as BOD and COD. These affect various
species of aquatic organ'isms, partticularly fish and shell, which can be
shifted from commercially expensive typesto cheaper types with an
increase in extent of pollution. Water containing these materials is not
suirtable for drinking. | |

These substances consume dissolved oxy'gen (DO) through their aerobic
degradation. Depletion of DO affects and - deteriorates the aqustic
environment seriously. Aquatic organisms cannnot survive, and people
suffer from the offenswe odors that released from the water. |

(2) Susp_ende.d_thde |

Suspended solids (SS) affect the penetratron of hght into water fish,
water purufucation process (due to cloggmg) aesthetlc aspect, agricaltural
uses, and so on. If SS is consisted of volatile suspended solids (VSS), they
accumulate on sedrment and consume DO, and then DO depletion occurs.
Serious problem may occur in water bodies where V3S content by weight .
in the sediment exceeds 10%. VSS problems usually occur concurrently

- with BOD and COD problems

Water Depth, m
s -

Concentration, mgfL
o B

Flow time, t, '(Iday)

Figure BOD and DO change w1th | | _ :
flow dll‘CCthﬂ of rlver o Figure DO under stratification

S



(3) Waterborn Discases
Waterborn microorganisms, mcludmg enteric bacterla viruses
and helminths excluded from human beings, can be responsible

for diverse publlc health problem.

High(alkalme) and low (acxdlc) pH destroys the llvmg
environment of aquatic organismsm, and limits the usage of
water for drinking, agnculture industry, recreation and SO On.

‘F-{ Q- : ' - & BB cholera _
S 8- | B dysentery - ‘ ,
X ' M typhoid fever ' -
@ _7_ - paratyphoid fever M B
8 - 1 N
&5 .01,
e 4- N B
"E 3__. . :
5 2
Z .’VV .
1} : .,
0_.L‘-, | i
~ o A ADDANNN © WV wWVin v
)
828282558 R838888
Lo TR s SRR e TR o S L B B B T e B e | f o I s T s B B e S O

Figure Change in mimbérs of patiénts through years
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(5) E hicati

Algae grow excessively and cause several prob!em in "enclosed water
bodies" with high concentrations of phosphorus and nitrogen. "Enclosed water
bodies" means lakes with hydraulic retention time of more than 10 days, and in
enclosed sea area with Geographical Enclosed Index of greater than 1.0. The

index is defined in following equation,
Geographical Enclosed Index = S' D1/ (WeDz2)

where S is surface area, W is width of the mouth to the open sea, and D1 and
D2 are maximum water depth of the enclosed sea arca and at the section of
the mouth, respectively.

1 mg/L. of phosphorus (10 mg/l. of mtrogen ) produces 1| mg/L of
chlorophyll-a by algal primary production, which corresponds to 100 mg/L of

'SS and COD. So, the same water quality problems as those mentiond for S8
and organic substances (BOD and COD) occur. Red tide problems are also
due to eutrophication, and they cause swimming places to be closed, fish to die
and people to suffer from offensive odors released from the water,

Various annoying materials are also produced by growth of algae, some of
which are toxic and odorous. Sometimes, shell cannot be harvested because of
the accumulation of toxic substances produced by algae through filter-feeding.
Many people suufer from taste and odor problem in dirinking water caused by

 the materials (at concentration as low as 20 - 30 ng/L) produced by blue- green

algae in lakes.

5.0p
5.0 ¢
00
3.0b
2.0}
10|
T e
 Total Phosphorus (mg/L)  Chlorophyla (ug/L)

Chlorophyl-a (/L)
VSS (mg/L)

- Figure - Re}.ationship be_tWeén : Fig'ure Re_latiohship between
' TP and Chlorophyl-a ' - Chlorophyl-a and VSS
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Figure B Degrée of Enclbsui'é, E

L,

Table - Value of E fdr various J apéinése enclosed seas -

Name

2300

. Seto-Inland-Sea E=3.4~3.8

E 1,/W I(km) Wkm) D(m) D,(m) S(km?) -
" Tokyo Bay 4,52 7.14 6 17 6 66 1000
Ise Bay 3.63 6.09 70 12 100 = 100 1738
' Mikawa Bay 191 233 30 13 35 35 604
Osaka Bay 435 063 57 90 113 113 159
Mutsu Bay 38 514 54 11 94 94
Sagami Bay 066 072 57 79 1650 1650 2700
Suruga Bay 08 116 65 56 2245 2245 ..
AriskeLagoon | 12.89 2133 - 96 45 165 117 1700
HakataBay | 173 ~ 208 183 88 22 17 . 138
- OmuraBay | 551380 26 03 54 54 320
KagoshimaBay | 148 330 772 234 230 230 1129

{660
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1) Harima-Nada and Osaka Bay, a part of Seto Inland Sea, have
been suffering from water pollution problems caused by
eutrophication and COD.

A) Occurence of red tide in Set_d Inand Se_a

A |
400 w1 Total Number

I Number of red tide which
300

caused fishing damage

Number of Occurence

1950 1970 1975 1980 1985 1990
Figure Change of occurence number with year

(Agency of Fishery) |

i ﬁyaéo Pref.

Okayama Pref

e
Hrroshlma Pref

. .
PR 0
* o)
. A

Osaka Pref.

Ehlme Prcf o

_ S Wy
Fukuoka Pref. ; L) Kochr Pref

I,'\LOita Pref, |

Figure Sea area of red tide oé'cur_ence
(1994 : Agency of Fishery)
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©oil

Oil pollution limits the use of water for drinking, agriculture, industry,
recreation and so on. Qil also causes a fish odor problem at concentration
as low as 0.002 - 0.1 mg/L.

(7)J:Is:a1y_McIalsLandRc§almmmjubslanm

Heavy metals and recalcitrant substances are not degraded chemically or
bloioglcally, so they accumulate in environment and become concentrated
in ecosystems through the food chain. Mercury and Cadmium, which
cause "Minmata Disease" and "Itai Itai Disease" respectlvely, are typical
examples of hazardous heavy metals. PCB is a typical recalcitrant
substance which has been detected in penguins at the South Pole, This
- type of pollutants globally dispersed easily through bypass of food chain.
The discharges of these type of matenais to environment should be severly
inhibited. :

(&.Mmp.olhxtants

Some orgamc matcrlals may affect human health even with sllght
‘concentrations in environment. These kinds of materials, called
“micropollutantas, have accute toxicity, genotoxicity, and risk of cancer.

Pesticides and organic chlorides are included in this category and have

gained recent attention.

giltheed

sea bass

croaker

sea eel

gizzard shad

gray mullet.
short-necked clam
plankton

o001 0d
Content of Hg, ppm

'Flgure Hg content in fish in Tokuyama Bay
| - (J.EPA,1973)

- Concentration of Hg in water is less than 0.001mg/L.
" Content of Hg in sedxment is 0.2~0.4 ppm.
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HISTORY OF WATER POLLUTION AND CONTROL IN JAPAN
History of water pollution and control in Japan is summarized as follows;

1878 Heavy Metal Pollution Problem at Watarase Riverside caused by Pit Water from
Ashio Mining Plots (Tochigi Pref))
- 1880 Toch:gl Pref. alarmed the fishes poisoned by Mlmng Wastewater in Watarase
River Basin -
'1891 Water Pollution Problem at Watarase River was tabled at the House of
Representatlves
- 1901 Conflict between F;sherman and MltSllbIShl E'.dogawa Papcr Mill Factory (Tokyo)
on the Dlscharge of Industrial Wastewater. 'The same kind of problem occurred at
Takasago City (Hyogo Pref.) : - -
1906 Water Pollution Problem in Miyata Canal caused by Texnle Factones at
Ichmomlya (Aichi Pref.)
1918 Water Pollution Problem caused by Wastewater Dlscharges out of Spmnmg Mxli
' Paper Mill and Food Industries at Arata River (Gifu Pref.) |
+ 1922 Outbreak of Strange Discase (named "[tai Itax Disease" later )in Jmtsuu R1ver
' Area (Toyama Pref.) - o :
1923 Payment of Gift Money to Mlnarnata Flshermen Corporatxon from Nlhon ChlSSO '_
Company '
1941 Water Pollution Problem at Ishikari River (Hokkaido Pref.) caused by Kokusai
Pulp lndustnal Wastewater Around 100 km® Paddy Field was damaged
1943 Reoccurrence of Minamata Confhct between Fishermen and Minamata Factory of
' Nlhon chisso Company :
'1949 @Pubhc Nuisance Protection Ordinance on Industrial Factories by Tokyo
- Metropolltan Govemment
1951 OPublic Nuxsance Protecuon Ordmance by Kanagawa Pref.
1954 @Pubhc Nunsance Protection Ordinance by Osaka Pref. : :
1955 First Report on "ltai Ita1 Dlsease by Dr. Ogmo and Dr. Kohno at Annual Conf.
S of Medlcal Society, .
_ '_©Publlc water Works Law e
Estabhshment of " Mmamata Dnsease" Research Group in Kumamoto Unlversny
Oily Smell Fish Problem at Y okkaiti Bay (Mle Pref ) caused by Wastewater from
Petrochemical lndustry

—8-



1958 Water Pollution in Edogawa River caused by Wastewater from Edogawa Factory
~ of Honshuu Paper Mill Company was strongly protested by Flshermen of
Urayasu Area (Tokyo Pref.)

OFactory Effluent Control Law
©Water Quality Conservation Law
ORevise of Sewerage Law '

1959 Report on Organic Mercury which causes Minamata Disease through Research
Group of Kumamoto University.

1960 Start of Survey Group on Oily Smell Fish Problem at Ise Bay (Mie Pref.)

1961 Oily Smell Fish Problem at Mizushima Petroleum Complex Area

. Observation of Embryonic Minamata Disease Patient
1962 Payment of Gift Money of 0. 1 Billion Yen to Ise Bay Fishermen Corporation for
. the Promotion of Shifting Occupatron : : :
©Regu1atmn of Ground Water Uptake for Building Maintenance

1964 First Observation of Minamata Dlscase Patient in Aganogawa River Watershed
(Niigata Pref. ) :

1965 Outbreak of Hydrogen Sulfide Problem through Tagonoura Bay Dredgmg
(Shizuoka Pref.) : .

1966 Intermedrate Report on Aganogawa Oroamc Mercury Porsomng Affair (the
Second Mmamata Discase) pointed out through the research group of Health and

 Welfare Mrmstry that the ongmal cause was the Sprllover and Discharge of
 Industrial Wastewater, : :
OMinistry of Agriculture recommended Use of Non mercury Agncultural
* Chemicals instead of Mercury Compounds ~ : :
" Presentation of Understandmg on the Onoxn of “Itm Itai Disease” by Mrmstry of
Health and Welfare,

- 1967 Report on the "tai Ital Disease". by Toyama Pref. Mzmstry of Health and Welfare
' concluded the Reason of Organo-mercury Poisoning Affair in Aganogawa River
: (the Second Minamata Dlsease) as the Industry Wastewater from Showadenko

Company.
OBasic Law‘for Environmental Potlution Control
©Sea Water Pollution Protection Law '

1968 Report by Mrmstry of Health and Wclfare cn Understandmg of the Orxgm of

"Itai Itai Disease” as the Dlscharge of Mineral Cadmium out of Kamloka Mmmg
" Plot (Toyama Pref.) of Mltsur Metal Industry Company

- 33— .



1969 ©Start of First S-years Sewerage System Construction Program
©Start of First 5-years Domestic Solid Waste Disposal Plant Constructxon
Program
©Publication of First Report on Quality of the Envrronment in Japan by Ministry
of Health and Welfare :
Death of Great Deal of Fresh Trout in Kiso River
1970 Outbreak of Bad Smell Problem in Drinking Water in Tone Rrvcr Area and Yodo
River Basin
©Establishment of Water Quahty Standard of Natural Water Area o
©Establishment of Safe Concentration Standard of Cadmium Contained in the
Grain to Prevent Outbreak of Itai Itai Disease through Eaung Rice _
@Establrshment of 14 Laws related to Public Nuisance Affair (Water Pollution
Control Law is included) :
1971 OEstablishment of Environmental Agency -
Severe Deterioration of Water Quality of Seto Inland Sea
Seaweed’s Damage through Oil Dumped from Tankers and Shlps
1972 OEstablishment of Governmental Protection Committee of PCB
Opening of World Human Envrronments Congress '
©Guideline of Tentative Standard on PCB in Drscharged Wastewater 3
1973 OEstablishment of Governmental Committee on Prornotron of Counterplan for
~ Protectior from Mercury Potsomng _
OPresentation of Guideline on Safe Concentration of Mercury Content in
- Fishes .
OEstablishment of Tentatrve Law for Conservatron of Seto Inland Sea
1974 ORegulation of Quantitative COD Load in Seto Inland Sea Area
Spillover of Qil out of Mizushima Petroleum Company (Okayama Pref.)
190’5 Outbreak of Hexa Positive Valency Chromium Pollution at Inland and Sea Area
High Temperature Problem on Discharge of Industrial Wastewater o
O Discussion on Environmental Impact Assessment Procedure by Central
Council
- for Environmental Pollution Control _
1978 Sprllover of Cyanide by Earthquake in Izu Oshrma Area _
QAmendment to the Water Pollution Control Law and the Law f or
_ Conservatton of Seto Inland Sea .. .
1982 ©Addition of Nrtrogen and Phosphoms to Water Qualrty Standard in Lakes
1984 OLaw for Conservation of Water Quality in Lakes

'__.34_



1989 ©Amendiment to the Water Pollution Control Law for Preservation of

Groundwater Contamination and Preservation of Pollution by Toxic Substances
" in Case of Accident

1990 ©Amendment to the Water Pollution Control Law for Promotion of
Countermeasure for Household Wastewater

1992 ©Addition of Nitrogen and Phosphorus to Water Quality Standard in enclosed

; coastal scas

1993 @Establlshmcnt of Env;ronment'ﬂ Basic Law in place of Basic Law for

Environmental Pollution Control
©Amendment of Water Quality Standard Related to Human Health
1994 ©Water quality Conservation Law in Drinking Water Source Water Bodies
(THM precursors) o '
1996 OEstablishment of Environmental Impact Assessment Law

_—



FOLLOW-UP TEAM
: FOR
JICA EX-PARTICIPANTS
O _
GROUP TRAINING COURSE
_ ' ' IN
ENVIRONMENTAL MANAGEMENT OF ENCLOSED COASTAL SEAS

Questionnaire
_ for
JICA Ex-participants -

You are kindly to required to compfcte this questionnaire and
forward to JICA Office in your country.

1. Your Name and the Year of participation(Please fill in the below)
‘Mr/ Ms : yAge. 19

2. Your Address & Phone Number (Please fill in the below)
Residence o :

Phone: . Fax No,

Mailing

Office

Phone: L Fax No.

— 36—



3, Present Occupation (Please fill in the below)

Name of your

Organization

Type of your
Organization

Name of your

Organization

Ty'pe. of Your
‘Organization

Governmental
Local Governmental/Public
Semi-Governmental
Non-Governmental/Private

4. Describe your career bcfc_are and after attending the said Training in

Japan.
service  Dutation Your positibn Name of your
Month  Year -~ Month  Year Organization

Before attending the training in Japan |

19 19

19 .19
19 19
19

19

" After attending the training in Japan -

19 19
19 19
19 19
19 19




5. Describe briefly the duties of your service in your country at present.

6. Attach the chai't_: of the organization to which you belong and indicate
your section in it. |

7. To whom and in what way did yo.u report the knowledge and information
you had gained in Japan ?

*To whom

*In what way

8. Have you'exchanged information with other JICA ex-participants of the
said course ? '

9. which subject of knowledge and e'xperie"ncé'of the course were you able .
to apply to your job? = o '



11. Ifyou have any reports that you submitted to journal(s), state the
theme of the report (attach the copy of the report, if any).

12. Point out difficulties, if any, in applying the knowledge and experience
you acquired in the course to your job? .

'13. Have you attended a similar training course/seminar in the field of
EnvirnmentalManagemenﬁ of Enclosed Coastal Seas conducted in foreign
countries other than Japan ? '

1 Yes
(] No

If“Yes”, specify the following:

Coﬁntry: '
“Year: 19 _

Name of Course/Seminar:

- Duration: : years months - weeks

Orgénizéd by:

Sp'(')nslo'red by :

-



14, Attach its training curriculum, if any.

15. Compared with the training course or seminar held in a foreign
country other than Japan, do you have any suggestions or
comments for improving our training course.

..__'40_
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