7.1.3 Prescnt State of Water Quality Regulations

“Phe - Water Pollution Conirol Law” is related with the prevention of water
contamination. The law can be ouilined as follows:

1) Regulations on effluents discharged from plants and business establishments to
public bodies of waler

O Pubtic bodics of water - Bodies of water such as rivers, lakes, sea arcas, ete., put to
public use '

@ Parties subject to regalations - Plants and business establishiments which own
specified facilities (facilities designated by the Law as discharging fouled water or
wastewater which may damage human heéalth and the living environment)

@ Effuent standards - Hazardous substances: 23 suh‘:lances, including Cd, Pb, 1ig,
' CN, Cr#, ete. .
- Hemsofliving env:romnenl 16 substances, including pll
BOD, COD, 88, soluble iron, oil, ete.

@ Control measures - Notification of the ostabhahmont of specificd facilities, order for
plan modification, spot inspection, improvement order, penal regulations

2) Restriction of ground infiliration of effluents discharged by business establishments
which use hazardous substances

In addition to the Water Pollution Contro! Law, the following laws related with the
prevention of waiér contamination have also been instituted:

(D Law relating to the prevention of marine pollution and maritime disasters
{Regulations on oil and others) €)
(@ Sewage water law '
@ River law
@ Law concerning special measures for conservation of lake water quahly
® Law concerning special measures for conservation of the environment of the Seto
Inland Sea _
- ® Industrial water law (tangd subsidence)
@ Waste disposal and public cleansing law (prevention of water contamination
relating to wasie disposal)

7.2. Environmental Standards and Industrial Wastewater Standards
7.2.1. Envirenmental Standards

Based on the Environmental Basic Law, the government determines environmental
standards for public water areas in order to protect the human health and preserve the
living environment. Fnvironmental standards regarding to the protection of human
health (environmental standards concerning harmful substancés) are shown in Table
7.2.1. These standards are applied throughout the eountry and were substantially

~ strengthened and the scope of such increased in 1993, with the number of regulated
substances increasing to 23.
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Table 7.2.1 Environmental Quality Standards for the Protection of HTuman

Environmental Quality Standard for Human Health

Hem

Standard value

-Cadmium

Total cyanide
Lead _
Chromivm (hexavalenl)

‘Arsenic

Total mercury
Aikyl mercury
PCB
Trichloroethylens

“Tetrachloroethylene

Carbontetrachloride

bichloromethane

1,2-Dichioroethane

1, 1, 1-Trichloroethane

), 1, 2-Trichlorocthane

1, I-Dichloroethylene
cis-1,2-Dichloroethylene

1, 3-Dichloropropene (D-D)

Thiram (TMTD}

{bis (dimethylthiocarmoyl) disulfide)
Simazine (CAT)

{2-chloro-4, 6 bis (ethylamino)-1, 3, S-triazine)
Thiobencarb _
{S-p-chlorobenzyldicthylthiocarbamate)
Benzene

Seleaium

0.01 mg/lorless

Not detectable

001  mglorless
005 mgflorless
001  mghorless
0.0005 mg/torless
Notdelectable

Notdeteciable

0.03 mgHorless
001 mglorless
0.002 mg/lorless
002 mgfforless
0.004 mgforless
1 mg/t or less
0.006 mg/loriess
002 mpiorless
004 mg/forless
0.002 mgiloriess
0.006 mgliorless

0003 mgliorless
002 mgflorless

0.01 - mg/orless
001 mglorkss
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‘nvironmental standard values regarding the preservation of the living environment

exist for designated waterways, lakes and marshes, and for the sea. These are
classificd with consideration being given {o the way in which they are used.
Environmental standards for waterways are shown in Table 7.2.2, and those for lakes
and marshes are shown in Table 7.2.3, and Table 7.2.4 shows those for sea area.

Table 7.2.2. Environmental Quality Standards for Conservatwn of the
Living Environment (Rlvcr)

- - lern o _ - o Sundard valuest : )
Category pH  Piochemicsl Qaygeny Suspended Solids | Pisselved Oaypen Number of
Purposes of water use . Demind (BOD) (S3) (DO} | Cotiform Groups
AA | Water supply class I, 65-85 i mgh or less 2SmpAorless | 7S mpAormore | 50 MPN/I0OMI
conservalion of patural : . ot lass
envitonment and uses listed
in A-E .
A Witer supply class 2, Fishery 6.5 85 2mgh o loss 25mphorkss | 1.5 mplormore |1.000 MPN/1OOmT
class 1, bathing snd uses Listed C or lass
in B-E.
B Waler supply class 3, Fishery £5-85 ImgAor kess Wmghorkess | 5 mpf ormore |5,000 MPR/100M)
¢lass 2, and uies Isled in C-E of Jess

C Fishery chass 3, Industris) water [ 6.5. 8.5 Smghorless S0mgAotlesi | 3 maf e moce
cliss 1, 2nd vset disted in O-E

D Industrial water elass 2, $0-85 Smgltor lest 10 megAeriess | 2 mpl ot mote
Agricultyral water!, and uses
Tisied in E.
E tadustrial water class 3, £0.85 10mghorless | Flonting maucr 2 mpA ormore
Agticelunl waied, such a3 garbage
conservation of the environmenl. should act be
chssrved.

Notes L. The tandaed value is based ca the diily sverage value, The tame applics to the standard values of Takes ind coastel waters,

2. Avthe intke for agricoliuse, pH shall be betweea 6.0 and 7.5, and dissolved oryjgen shall adt be less than § pom. The same
applics to the sundard values of lakes.
3. Censervation of naiural envitoament: Consecvation of scenie spots and other natural fesovices,

4. Water supply ¢hass |2 Water treated by simple eleaning operation, such as filteration,
Water supply cliss 2: Water 1reated by normal eleaning opecation, such as tedimentation and fikeration.
Water sopply cliss B Water treated tirovgh a highly sophisticated cleaning 6peration including pretreztment,
S, Fishery elass Iz For aquatic life, such a1 Yumame {Oncoshyachus masou) and Japanese char (Salvetinus
pluvivs} inhabiting oligosaprobic water, nd those of Fishery class 21nd 3,
Fishery class 2; For aquatic 1ife, such as fish of the sadmon family (Salmonidac) and sweatlish (Plecoglossus
' altivelis) inhabliing oligosaprabic water, and those of the Fishery class 3.
Fithery class 3: For aquatic life, such as cisp (Cyprines carpio) and couclan carp (Carastivs avratus)
inhabiting, B-mesossprodbic water,
&, Indusirial water chass 12 Water given nomal cleaning treatment, such a5 sedimentation.
Indusirial water elass 2 Water given sophisticated treatment by chemicaly,
Tndustrial water class 3: Waier given special eleaning Lecatment,

1. Conservation of the envitenment:  Upto the limits 1l which no unpleatantneds is caused 1o people in their daily life including 2
‘ walk by the rivertide, ete
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Fable 7.2.3. Environmental Quality Standards for Conservation of the

Living Environment (Lakes)

i)

Ttem

) Standard values?
pH | Chemica) Oaygen | Suspended Sotids | Dissolved Oxygen Number of

class 1, conservation of natenl
envirenmens and uses histed
n ACL

A Water wppiy chass2and 3,
Fishery class 2, bathing and
nses disedinB . C

B Fishery class 3, indunrial
water chass 1, Agrevhonl
water and uses Hsted in G

C Industaial water class 3,
conservation of the envitonment,

Caegory
Purposcs of water use Demand (COD)Y {59 [(,0}] Coliferm Groups
AA Water supply class 1, Fishery 6.5-35 I mpAoriess ImgAorless | 7.5 mgl ormore 50 MPN/100m]
i or less

65-85 Imghorless SmgAerlests| 7.5 mgA or more | 1,000 MPN/100m!
) or lesy

65-3% Smghoriess | 1FmpAorless | § mplormore

60-85 S mgAorless | Floating mauer 2 mpormore
such as garbage
should not be
observed.

Notes ¢ 1. With regard to Fishery chiss 1, 2, 1nd 3, the sandard value {or Suspended Selids shall not bz apptied for the Llime being.

2, See notes for rivers.
3. Fishery class 13

Fishery class 2¢
Fishery ¢lass 3;
4. Indusiris] waterclass 13

lndustal water elass 2:
5. Conservation of the environment:

For aquatit life, such 11 kekanee salmon (Oncorhynchus erka) inhabiting oligosaprobic lake
\ype waters, and fof those of fishary ¢lass 23ndD.

Fot aquatic hife, such s Gsh of the salmon group (Salmanidazc} and tweetlish (Plecoglossus
aljvelis) inkabiling oligasaprobic bake type waters, and for those of the Fishery class 3.

For those aquatic Tives, sueh a3 carp (Cyprinus carpio) and ¢rucian carp {Carassius auratus)
inkabiting cutrophic lake type watees.

Water given aormal treatment such a1 sedimentation. .

Water given sophisticated 1eatment such a3 chemical injection oc special 1reatment,

Up 1o the limis a¢ which o unpleasantaess is caused 5o the people in their daily lives including
3 walk #long Ure shore,

Curegory ” —— fem | - ' : Stndasd values _

Purposes of water vse “\_\ﬁ_ Toul nitrogen® Tow phosphanus™

1 Conservation of matural eavitoament and uses listed in IV, 0.1 mpA o loss 0.005 mgA o less

it Waier supply classes 1, 2 and 3 (excluding specisl types) _ 0.2 mghotlens 001 mgherless

; Fishery class 1, batking and vses lisied in iy, :

L Watet supply ¢lass 3 (special types), and uses Histed in IILY. 04 mghA orlest 003 mplorless

v Fishery ¢lass 2, anduses lisizd in V. _ 0.6 mpA o less 0.05 -mgA otless

v Fishery class 3, Industrial water, AgricuTurel water, 1 mpAoriess 0.1 mghotless
conscevation of the living enviroament,

Netes 1 1. Sundard values are set in terms of anauel averages. .
2. Standaed values for Totad nitrogen are applicable to hakes and reservoirs where nitrogen is & cavsal fector of the growmhof

phytoplankten.

3. Staadard values for Toul phesphorus are not applicable o agricultural water uses. :
4. Coaservation of natura! enviroament: Conservation of scenic points and ether natval resources.

5. Watee supply <lsss §:
Water supply <lass 2:
Water supply ¢lass 3:

&. Fishery chats 1t
Fishery class ;

Fishery clazs 3:
7. Conservalion of the cavironment:

Water teeated by simple cleaniag epeeatian, such s fihention,
Water treated by noanal eleaning opcration, such as sedimeatation and fifteeatice.
Witee treated theough 1 highly sophisticated clesning opcration including pretreaument.
Cpecialtypes™ mean water treatments by special clesning operation in which removal of
sinclling substances is postible). ’

© For 1quatic life, tuch 33 fish of the salmen group (Salmeaidae) and sweeifish (Plecoglossus
altivelis), and foe those of Fishery class 2and 3, : '
For squatic life, such a3 smeht aad those of Fishery clase 3.
Fot squatic life, such 13 carp {Cypeinus carpioy and crucian carp (Carastius auratos).
Up 10 the limits st which no unpleasintness it caused 1o the people in their daily Tives
incloding 3 walk aleag the shore.
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Table 7.2.4. Environmental Quality Standards for Conservation of the

Coastal waters

Living Environment (Sea Arca)

ftem Standard valuey! :
Category| pH | Chemical Oaygen | Dissclved Cxygen Number of N-hezane

Purposes of waler vse -1 Demand {COD} (BC) Caliform Giovpt extraas

A Fisheey class 1, bahing, ]33 )  2mgheriess | 7.3 mighof more | 1,000 NPN/1OOmI Not detectable
conservation of natural . orless
environmeny, and vses listed
in B-C.

B Fishery class 2, Induitrial 7.3.33]  3mghoriess | 5 mpAormore Not detectable
water and pses listed in C. ’ Ea : :

C Consevatioa of the eavironment | 7.0+8.3 BmgAorless | 2 mplormore

Notes 1 1. With regard to the water quality of fisheny, class | for eultivation of oysters, aumber of coliform groups shall be Jess than 70
MPNA10OmL, _ .

2. Conservation of natural cavironment: Conscrvation of scenic points and other nalural resources.

Far aquatic ife, such as ted sea briam {Cheyopheys major), yellow Laif {Sericla

L Fishery class

Fishery class 22
4, Conservation of the environment:

quinguerading), scaweed (Undaris pinnatifida) and for those of Fishéry ¢lass 2.

For aquatic life, such as gray mutlet (Mugil cophatus), Bsver Porphyra tenars), cle.
Up 1o the limits at which no uapleasanincss is caused Lo the people in their daily lives
including a walk afong the shore,

i



7.2.2 Wastewater Standards

- Based on the Water Pollution Control Law, wastewater standards are defermined for
%’9 -wastewater discharged from factorics etc. Discharge standard values for harmful
substances contained in- discharged wastewater are determined for cach {ype of
harmful substance, as shown in Table 7.2.5. Permissible limits are also determined for
other pollutants in order to preserve the living envivonment and algo included in Table

7.2.6.
Table 7.2.5. Emission Standards Related to Human Health
(Harmful Substances)
Harmfulsubstance Standard value

Cadmiom and its compounds 0.1  mgofCd per liter
Cyanides compounds i mg of CN per liter
Crganic phosphorus compounds | mg/!
(Limited to Parathion, Methy]
Parathion, Methy! Demeton and EPN)
Lead and its compounds 0.1  mgof Pbper liter
Chromium (hexavalent) compounds 0.5  rmigof Cr{¥I)perliter
Arsenic arid its compounds €1 mg of As perliter
Total mercury 0.005 mg of Hg per liter
Alkyl mercury compounds : Notdetectable
PCB ‘ 0.003 mgh
Dichloromethane 0.2  mgl

¢ % Carbon lerachloride 002 mg/l

S 1,2-Dichloroethang 004 mgh
1, 1-Dichloroethylens 02  mgl
cis-1,2-Dichloroethylene ‘04 mgl
1, 1, L-Trichlorosthane 3 mgl
1, 1, 2-Trichlorocthane 006 my!
Trichloroethylene 03  mgd
Tetrachlorocthylene _ 0.1 mgf!
1, 3-Dichloropropene (0-D) 002 mg!
Thiram (TMTD) 006 mgh
(bis (dimethylthiocarmoy!) disulfide)
Simazine (CAT) 003 mgt
{2-chloro-4, § bis (ethylamino)-1, 3, 5-triazine) .
Thiobenacarb 02 mght
{3-p-chlorobenzyldicthylthiocarbamate)
Benzene 0.1 mgll
Selenium 0.1  mgH
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Table 7.2.6. Emission Standards Relating to the Living Envirenment

Pollutant " Standard value

pH (Hydrogen ion concentration- Effluents discharged in public use
Hydrogen expanent) waler areas other than the sea:
- from 5.8 10 8.6

Effluens discharged in the sea:

from 5.0w09.0 -
BOD (Biochemical Oxigen Demands) 160 mgh (Daily average 120 mg/l)
COD (Chemical Oxigen Demands) 160 mg/ (Daily average 120 mg/)
SS (Suspended Solids) 200 mgf (Daity average 150 mg/i)
N-hexane extracts : 5 mgh T :
(conent of minecal oils)
N-hexane extracts _ 30 mg/
{content of animal and vegetable oils and [ats)
Phenols 5 mgl
Copper 3 mgl
Zine 5 mgl
Solublziron 10 mg/i
Soluble manganese 10 mgh
Chromium 2 mg/l
Fluorine 15 mg -
Number of coliform groups 3000 (Daily average)
Nitogen 120  mg/l {Daily average S0 mg/D)
Phosphorus 16 mg/i {Daily average 8 mg/l)

Notes : 1. The emission standard is applied to each drain outlet leading to public waters.
2. Waste waler emission standard concerning the living environment is applied
to waste water of factories or companies whose daily average waste water
discharge is over 50 m’,

7.2.3 Pollutant Load Control Standards

Due o the concentration of the population and of industry, and the fact that large
volumes of waler are being released into semi-closed water areas from domestic and
industrial activities, pollutant load control standards have been being enforced since

1979 in areas where wastewater discharge standards alone would not have been
sufficient for the COD to meet the environmenta! standards (Tokyo Bay, lse Bay, the
Seto Inland Sca are designated as such). Based on the total pollutant load reduction
plans determined by prefectures discharging such water into the sea or prefectures
upstream {rom such, the total COD discharge volume is determined for each
establishment by type of industry by calculating the volume of process wastewater
(contaminated discharge water with the exception of indirect cooling water) together
with the concentration determined in the total pollutant load control standards,
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7.3. The Role of Local Public Bodies

‘In accordance with the Water Pollution Control Law, various. responsibilities and

powers are given to prefectural governors in order to ensure that water pollution
control is being careied oul in an effective manner in keeping with the characteristics of
each arca. The main responsibilities and powers of prefectural governors are shown

below.

1) The selting of stricter standards

2)

In accordance with the provisions of the Water Pollution Control Law, when
there are water areas in which it is acknowledged that the wastewater
standards set by the state are considered to be inadequate 1o protect the health
of humans or 16 protect the living environment, prefectural governors may set
slricler wastewater standards by way of prefectural ordinance.

Examination of notification to establish specific facilities and planning
alteration orders

" Enterprisers discharging water from factories into public water arcas must

submit details regarding such to the prefectural governor when establishing

specific facilities or making changes to the structure of such. Prefectural

governors may examine the content of such notifications and, if it is
acknowledged thatl there is a possibility thal wastewater contamination from
such faclory may exceed emission standards, order to revise the original plant
for the planner’s compliance.

3  On-site inspections

Prefectural Governors may enter faclories, examine the stale of operations of
specified facilities and wastewaler contamination data, and may take samples
from wastewaler. In cases where wastewater standard values are exceeded in
such samples of wastewater, the Prefectural Governer may take measures such
asissning improvement orders etc. and where such orders are not complied with,
may order (o stop the factory operation, the levying of penaltics, and
imprisonmeinit - etc. of those responsible for such, The frequency of such
ingpections may be as often as once per month or as seldom as once a year.

4) The monitoring and testing of public water areas

The monitoring of the stale of contamination of water in public water arcas is
an import{ant aspect of waler quality preservation administration. The ain of
waler quality preservation is reaching and maintaining environmental levels.
In erder to do o0, the Water Pollution Control Law determines that Prefectural
Governors are requited to carry out regular monitoring of the siate of
contamination of public water arcas. In Japan, monitering plans which
include test ilems, test areas, and testing methods, ete. are formulated by
negotiation with the state and tests are carried out in accordance with such plan
in order 1o ensure that constant monitoring is carried out uniformly and
comprehensively.



7.4

"Transitions of Land Subsidence and Countermeasures

- 7.4.1 Transitions of Land Subsidence

1) History of land subsidence

It i1s not knewn when land subsidence first started in Japan, but it was first

confirmed when projects were undertaken in the 1920's to level areas in the
lower parts of Tokyo and the litteral area of Osaka City. The land subsidence

accelerated in the subsequent years, extending from beyond the city areas by the
1930 s -

By the outbreak of the Pacific War in 1941, the land subsidence had slowed (lown
somewhliat, and a relatively stable condition was mdintaimed until about 1950,
This slowdown was attributable to the decreased amounts of groundwater
pumped up due to the decreased industrial activity during the war., In the 20 to
25 years leading up to the war, the accumulated land subsidence reached about
25m in Tokyo Metropolis, 1.3m in Kawasaki City, and 1.7m in Osaka City.
Although the land subsidence was clearly the cause of substantial danmages,

* there was no acknowicdged link between the pumping up of groundwater and

land subsidence at that time, and no measures were taken {o regulate the usage
of groundwater.

When production activities were reanimated at the start of the 1950's, land
subsidence resumed its former pace, and the pumping up of groundwater was
finatly _acknowledged as the primary culprit.

From that time on, laws were enacted to regulate excessive pumping-up of the

- groundwater. As a result, land subsidence slowed down in the areas which had

been most seriously affected around Tokyo Metropolis and Osaka City.

in the areas where such laws were nol enacted promptly, intense land
subsidence continued even into the 1970's. " The most evident example is the
annual land subsidence of 273mm recorded in the Tokerozawa City of Saitama
Prefecture (about 30km northwest of the center of Tokyo Metropolis.)

Transitions of land subsidence condltlons are indicated in Table 7.4.1 and Fig.
7.4.1.
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Table 7.4.1 Change of Land Subsidence Arcas Unit: km?

.'Yea'r 1980°| 1985 | 1990 | 1991 | 1992 1-993 1984

Subsidence

Area & Zones

Above 4617 13% 360 {617 5258 21% 902
2 cn/year ol anlan an | an | an | an
Above ) _ 100 40 14 b 25_-“;T5 113
senfyear | @) M| ] @] w| W] ®

Note: A number in:{ ) means number of Subsidence zones,

Fig.7.4.1 Accumulated Subsidence of Main Zones

0"*“'—% [ e i LIRS e
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K :gf TT—| Osaka City
o’ g
5% 300
<9 0
Qg I3
-5 2
400 \
. '\r, ——=[ Tokyo Mgtropol_is
) I R T l_l 1 F I Sy, | | PR 1 3 | I
1895 1915~ 1935 1955 1975 1595

2) Present condition of land subsidence
Present condition of land subsidence is indicated in ig. 7.4.2.

As shown on this figure and in Table 7.4.1, land subsidence in 1994 exce.eded that
of 1993 to a remarkable extent.

This sudden acceleration in Jand subsidence was altributable to the large
quantities of groundwater pumped up to replace the river water which had dried
up in the course of the year,  As there were no droughts in 1995 and 1996, it is
estimated that land subsidence will remain at the lovel of 1993,

3
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Fig.7.4.2 The Present Condition of I.and Subsidence

| Subsidence (cn/y)
< e
2< 0 i<

3 1< o 2L .

Nilgata City
Nifgata Plain

Kanto Plain (Saitama)
Tokyo Metropolis

Nodi Plain (Nagoya)

Osazka City
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7.4.2 Measures to Prevent Land Subsidence

1) Lawsand ordinances to prevend land subsidence

(1) Industrial water law

Object: Wells from which industrial water is pumped up

Aveas: ~ Covers the areas which suffer intense langd subsidence and use large
quantities of industrial water., Currenily 10 prefectures, 1,950km2.

Condition: Abundant and cheap substituie water (river waler for the maost
part) should be available, so the installation of industrial waterworks
ig requisite,

Management of wells: When industrial waterworks are installed, the use of
wells is prohibited.

(2) Law concerning regulation of pumping-up of groundwater for use in
buildings

Object: Water for use in buildings (for air conditioning, flush toilets, washing,
baths, ete.) '

Arcas:  Covers areas which may suffer damages caused by storm surges and
floods due to land subsidence.  Currently 4 prefectures, 1,597kmz.

Condition: Availability of substitute water is not conditioned. Generally, tap
water is used as a substitute.

Management of wells: With the enactment of the law, the use of wells is
prohibited.

(3) Ordinances of prefectures

(D In addition to the arcas where the two aforementioned laws are enforced,
' pumping-up of the groundwater is regulated by ordinances in 25 prefectures.
Although the contents of the ordinances vary, they can be generally outlined

as follows:

© Designated use: Use of groundwater for industry, buildings, and agriculture.
_ In many cases, use is limited to industry and buildings.

Designated arcas: Areas which suffer or may suffor land subsidence, intrusion
of salt water into the groundwater, and lowering of the
groundwaler level,

Designated wells: Wells whose delivery ports have cross-section areas larger
than a fixed arca (usually Gem?)

Regulations on wells: Notification system for wells, permission system for
wells, prohibition of digging new wells, etc.

Regulations on pump discharge: Installation of water meters, reporting on
pump discharge, regulations on pump discharge, ete.

(1) Ordinances of municipalities

The pumping of groundwater is regulated by ordinances in 273 municipalities
in 34 prefectures. The contents of the ordinances are generally in accordance
with those of prefectures. ~ As an exception, it is obligatory in Kumamolo City
to instalt cooling towers for cooling or controlling the temperature of water.
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2)  Administrative guidance

As for l_hé well water used for industry, The Ministry of International Trade and
Industry and prefecturés direct individual plants to decrease pump discharge
Grationalized use) in specified areas.

“‘Guidance for the rationalized use of indusirial water” is enforced by the

Ministry of International Trade and Indusiry in 38 arcas al} over the country, -

and about 1,200 plants are required - {o decrease pump discharge,
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7.6. Pollution Control Systems

7.6.1. System of Pollution Prevention Controller

The Water Pollution Control Law and the Air Pollution Control Law, cte. were enacted
by the Pollution Diel of 1970 and the s¢ope and strength of pollution control regulations
was increaged.  lowever, there was a grealt gap between the strengthened regulations
and the pollution control at factories being regulated by such. On account of this the
Law for Kstablishment of Organization for Pollution Contrel Specified Factories was
enacted in 1971 whereby factories which are a source of contamination are required to
establish a system of pollution control in order to comply with the strengthened
regulations, :

The main points of this law are shown below.
1) Factories covered by this law (hereafter referred to as specified factories)

"Those faclories which establish facilities discharging waste water ete. as
determined under the provisions of the Water Pollution Conirol Law. In
addition to these, those factories which establish facilitics as determined under
the provisions of related laws with regard to the air, noise, vibration, and
particulates.

2) Outline of organization
The organization required of specified factories is as follows.

@ Speciiied factories shall appoint a pollution contrel director to be in charge
of pollution control measures. General superintendent of factory is
usually appointed as such.

@ Specified factories shall appoint a pollution prevention controller to be in
charge of the technical aspects of pollution centrol measures. Pollution
prevention controller must have more than a certain level of knowledge
and experience, and must have passed national examinations.

@ In factories of more than a certain size, a pollution prevention chief
controller shall be appointed to assist the pollution control direcior and to
oversee pollution prevention controller. The pollution preveation: chicf
controller must have more than a certain level of knowledge and
experience, and must have passed national examinations.

Fig. 7.5.1. shows a typical organization of the pollution control in factories

Ifig. 7.6.1 Organization of Pollution Control Managcment in Faclories

P -

Pollution Control Director

(Eirector of factory)

! Pollution Prevention

{ Chief Controller

i (Person having passed
{ national examinations)

Pollution Control
Deputy Director

Pollution Prevention
Controlter

(Person having passed
national examinations)

! Pollution Prevention i
: Deputy Chief Controller :
¢ (Person having passed  §
§ national examinations)

=105

Pollution Prevention
Deputy Conteoller
{person having passed
national examinations)




Further, the appointed pollution control divector, Poltution orevention controller,
and their proxies must submit reports to the prefectural governor. Should
transfor of personnel occur, such matters must be submitted in writing to the
prefectural governor,

3y Duties
(1) The dutics of the pollution control dircctor

The pollution contrel director oversees poliution prevention controllers to
ensure that they carry out their activities correctly, and takés measures to

ensure thal sufficient funds are available to carry out such. The maiin

water qualily control activities of pollution controt directors are shown
below. : .

® Observation of the use of contaminated water facilities, and matters
regarding the maintenance of processing facilities etc.

@ Matters regarding the monitoring and recording of wastewater (o
ascertain contamination levels. .

@ Malters regarding measures to be taken in emergencies and should
accidents occur. '

(2) The duties of pollution prevention controllers

Under the supervision of the pollution control director, pollution
prevention controllers manage technical matters regarding pollution
control. The main water quality control activities of pollution pravention
controllers are shown below.

(D The inspection of raw materials utilized. .

@ The inspection of (acilities discharging contaminated water,

@ The operation, monitoring, and repair of wastewater
processing facilities. :

@ The carrying out of monitoring of the state of contamination of

_ discharged wastewater and the recording of results.

® The inspection and repair of testing equipment.

® The implementation of measures for coping with emergencies and
accidents. '

7.56.2. Incentives regarding the Location of Pollution Control ¥quipment

An exhaustive review and strengthening of environment-related laws was undertaken
as a way to combat industrial pollution throughout the 1960s and 70s. In addition,
industry also beeame involved in pollution control measures. However, this did not
merely involve investment in equipment or the establishment of processing facilities,
but alse included the improvement and refurbishing of production facilities, together
with the construction of new facilities. Thercfore, enterprises needed incredible
amounts of finance in order to comply with pollution control measures. - The state
increased and strengthened supporting systems for cquipment investment for pollution
conltrol, which played a significant role in promoting pollution control measures.
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" There are two kinds of supporting systems: loans and tax incentives.
I} loans

Low interest loauns from government financial institutions exist for Small and
Medium-sized Enterprises and Large Enterprises.  Presently, loans are given
for pollution control facilities, transfer to non-pelluting facilities, and facilities
efficiently using raw materials, ete. The main loans being given to water
quality-related facilities are shown in Table 7.5.2.

Table 7.5.2. ‘Loans Related to Water Pollution Control

~ Purpose of Loan - _ Facility ]
Pallution Control Measures ' Polluted Water and Waste Liquid
' Processing Pacilities
Facilities for the Rationalization of
Industrial Water Use
Effective Use of Resources Facilities for the Effective Use of Water
Resource
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2) Tax incentives

State tax and local tax incentives exist for pollution control-related investment
and are shown in Table 7.5.3.

Table 7.5.3. OQutline of Tax Incentives for Poltution Control Investment by

Enterprises
| Tax | Tax Incentives’ _ QOutline
State Tax - "|Shortening ~of  the Specml shortening of the stated service life of

service life . offjpollution control
pollution  control]facilities different from that of standard

lacilities. depreciation,

Special A one time only large-sum deprocmllon allowod
depreciation of  [in the fiscal year in which pollution control
pellution control  (facHlities are acquired in order to case the burden
facilities. on enferprises from corporalion tax.

Special depreeiation of 172 for first year
depreciation was permitted in
1973, and 18/100 in 1995.

Special - Special depreciation of 173 for first year
depreciation for depreciation was permitted in 1973, This
non-polluting system has since been discontinued.
production

facilities.

Pollution Enterprisers belonging to industry types

preparation fund, |approved by the Minister of Finance are
permitted to save 3% of total income.
This system has since been discontinued.

Local Tax Tax exemptions for {In 1970, most pollution control facilities qualified
: fixed property tax. |[for tax exemption.

Presently, only polluted water treatment p]ants

and soot and smoke {reatment

facilities continue to qualify for such oxomptwns

Fig
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7.6.3. Environmental Monitoring by means of the Environmental Measuring
Network

Constant monitoring of the water quality in public water areas provides important data
for water quality administration. The constant monitoring of the water quality in
public water areas is determined to be the responsibility of prefectural governors and
the mayors of cabinet designated cities in accordance with the Water Polhition Control
Law. However, as the monitoring of water quality costs large amounts of money, in
accordance with the Water Pollution Control Law, the Environment Agency provides
local public entities with a portion-of necessary expenses in order to cavry ont this
constant monitoring.. This constant monitoring is carried out on waterways, lakes and
marshes, and the sea classified in environmental standards.

In addition, in order to strengthen constant monitoring aclivities, the automation of
water quality monitoring is being encouraged in important arcas of public water areas.
As of FY1992, antomated monitoring was being carried out. at approximalely 300
locations,

7.5.4 Environmental Impact Assessment Systemns
1}  Types of environmental impact assessnient
(1) Environmental impact assessment system based on cabinet resolution

The cabinet resolution is to determine a uniform rule by which environmental impact
assessment. can be carried out regarding large-seale activities in which the state is
involved. State adminisirative organs carry out environmenial impact assessment
with regard to such activities at the planning slage. Such activities are shown in
Table 7.5.4 and the process of such is shown in Fig. 7.5.2,



‘Table 7.6.4 - Activitics Based on Cabinet Designated Knvironmental Impact

Assessement

Azsessed Activities

1 Construaction and improvément of expresswiys and ordinary roads efc,

2, Constraction of dams, and other waterways construetion. in accordance with the
provisions of the Waterways Law.

3. ]Construction and improvement of railways.

4. |Construction of airports and the altezation of facilities.

5. Land reclamation through filling in or drainage.

6. Land readjusiment activities carried owt in accordance with the provisions of the
Land Readjustment Law. . '

7. [New residential area dovelopmmt activities as determined in the New Residential
Area Dovelopment Law. :

8. Industeial- park formation activities as determined in the Law mgaulmg the
Redevelopment of Suburbs surrounding Metropolitan Arcas and Town Development
Arcas. and industrial park formation activities as determined in the Law regarding
the Redevelopment of Suburbs in the Kinki Arca and Town Development Aveas.

9. [New city foundation development activities as deterimined in the New Cily
Foundation Development Law.

10, [Distribution park formation activities carried out in accordanice with the provisions of
the Law regarding the Formation of Urban Distribution Arcas.

1. [Preparation of land for residential, industrial, and commercial use by legal entities
established in accordance with special laws. . :

12, {Other activities, in addition te those raised in 1 to 11 above, as determined In the

compelent minister in negotiation with the Head of the Environment Agency.
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Fig. 7.56.2 Structure and Flow of Procedures for Environmental Impactl Assessment

% Sending
Baxic Matters Gluidelines Preparation of Related Prefectural
Head of the (Competeat] ) Environmental Governors or
Environment Minister) {mpact Mayors of
Agency Assessment Report Related Osties,
(Enterpriser) ] Tow nx, and Villages
v
Fublic Netico,
Inspection
(Enterpriser)
Explanation Meeting
tEnterprizer)
Submittal of Opinions
by Related Residents
Submiittal of Ojinions of Retated
Summary of ) Mayers of Cities,
Resident Opinions Town, and Villages
(Enterpriscr)
Cpinions of Related
Prefectural Governors
Sending
() Preparation of Environmental Related Prefectural
Impact Assessment Report Governors and
(Enterpriser) : Mayors of Helated
Cities, Towns, and
Villages

k4
Public Notice,
Inspection
(Enterpriser) .

Submittal to Licensing Authority  (Enterpriscr)

¥ 9

 {Licensing Authority
~is not a State Organ)

{licensing Authority
of such Activities i<)
a State Organ

Seniding
Head of the Competent Prefectural
Environment |—--——————3 Minister Goverior ote.
Agency

Report

(Uf cequired by

Competent

Minister)

Feedback to Government
Censideration of Environmental Inpact of Licence

=11 —



The environmental factors te be investigated, estimated, and evaluated are determined
in accordance with the state guideline,

D Factors regarding pollution control _
Air poltution, water pollution, soil pollution, noise, vibration, land subsidence,
_ and offensive odor.,
@ Matters regarding the preservation of the natural environment
Land form, soil quality, vegetation, wildlife, sconery, outdoor recreation,

(2} Envirenmental impact assessment system for activities under the
jurigdiction of government ministries and agencies, :

The related government minisiries and agencies which have’ jurisdiction over the
aclivities determined by cabinet resolution cach have implementation guidelines
regarding such activities.: The main implementation guidelines are shown below in
nt

I'able 7.5.5.
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(3) Environmental impact assessment system of local self-governing bodies

The enviconmental impact assessment system preseribed by national guidelines is
applied to large-sized undertakings involving the national government. For
underlakings  involving local self-governing hodies and privale enterprises,

envivonment impact assessment systems are set up individually by the ordinances and

guidelines of the local self-governing bodies.  Types and sizes of the objective
undertakings are determined by local sel-governing bodies depending on  the
circumstarices of the areas.  For example, for the constiuction of a plant, the ize is
determined on the basis of the site area, drainage volume, and gas emission volume.
Underiakings whose sizes exceed the determinied size require prior environmental
impact assessment.  The flow of procédires for environmental impact assessment is
almost the same as that indicated in Pig. 7.5.2.
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7.6 Private Enterprise Environmental Management Systems

© 7.6.1 Environnienlal Management System in Privale Enterprises

In order to comiply with the Basic faw for Environmental Pollution Control enacted in
1967 and the environmental laws and regulations which were strengthened and the
scope of which was enlarged on account of the Pollution Diet of 1970, many Japanese
enterprises organized environmental management systems not only in factories but
also in head offices, in addition to appointing Pollution Contral Directors in accordance
with the law,

Special environmental departments were estalilished in factories, in addition to an

“environmental commitlee which deliberates and makes decisions regarding the

environmental problems of the factory. The factory manager is appointed as head of
the environmemtal committee for the following reasons,

@ Asacompany, decision-making from the top-down iz essential in
order 1o achieve environmeintal management goals.
@ Participation by top managemend is riccessary in order to make
decisions  regarding the huge amounts of investment in equipment for
cnvironmental measures.
® Systematic employee education is necessary regarding envivonnmen-
related laws, ordinances, and agreements, and regarding the function,
organization, and operational standards of equipment ete.

An example of an environmental management system at a produetion faclory is shown
in Fig. 7.6.1.
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Fig. 7.6.1 Organizalion of Knvironmental Management in 'actories

General

Line Manager

(Pollution { ) indicate persons of resla_01lsibility
Superintendent Jontrol as determined in the Law regarding
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Specified Factories,
Deputly  General (Pollution Control
Superintendent Deputy Direclor)
Manager of (Pollirlion
Environmental Prevention
Management Controller)
Deopartment :
Production Staff | (Pollutien Prevention

Beputy Contreller)

] I

tion Line Section

Manager of Produc-

Manager of Produc- Manager of Produc-
tion Line Section tion Line Section

I Foreman I

| Foreman I I Foreman I

An example of the activitics of a special environmental department is shown in Table
7.6.1. In factorics with many sources of pollution this department is split into
management and techniecal groups, however, in factories with few sources of pollution it
is common for someone to be put in charge of such.
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Table 7.6.1.Jobs of Environmental Managenient Department in Faclorics

1. Formulation and Promotion of Environmental Management
Plans
(© Formulation of environmental management policy
(annual).
@ Consideration of measures for dealing with pollution
sources, formulation of plang, implementation of measures,
~and evaluation of results,
@ Management of environment-related hudget.
" @ Emplayee education.
2. Government Response _
(D Reports based on laws, and ordinances.
@ Accompanying on-site inspections by government.
3. Monitoring _ '
@ Monitoring of pollution sources.
(@ Organization and analysis of collected data.
- (@ Monitoring both inside dand outside of factory.
@ Investigation of causes of problems and direction regarding
improvement.
4. Other
(D Dealing with complaints.

7.6..2. Environment Audit

Enterprises have been earrying cut activilies in accordance with environment-related
laws and regulations,  However, no matter how well enterprises abide by the Yaw, new
environmental problems continue to emerge.  For example, global climate change on
account of COz emissions, widespread poliution on account of acid rain, and destruction
of the ozone layer by chlorofluorocarbons cte. are environmental problems which must
be solved on a global scale. 1t is difficult te estimate the causal relationship between
individual enterprises and these problems due to their widespread and long-term
nature. :

It is becoming increasingly important for enterprises (o take their initiative in areas
such as energy-efficiency, resource-efliciency, the suppression of wasle and
contaminated waste.  In order for such to be implemented on a continuous basis, it is
thought that the cstablishment of a system of environmental management and
environmental auditing is necessary.,

Knvirenment audit was considered by the SO (International Organization for
Standardization) in July of 1991 ax an international standard and presently, work on
the 1SOH4000 standard regarding cnvironmenial management and audit is being
carried out.
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In December of 1990, the EU announced a deaft report on environment audit with the
aim of promoting enviconmental protection of areas within the EU.  After some
amendment, this was adopted on June 29, 1993 as the EC Keo- Management and Audit
Scheme; EMAS. The aim of KMAS is the continuous improvement of envnronmon!al
achicvements.  H consists of the following thyee schemes.

@ The establishment and implementation of environmental policy,
environmenta! plans, and environmental managemenl systems at cach
establishment. o '

@ The systematic and regular evaliation of onwronmontal
achievements,

@ The provmon of information regarding envivonmental achievements.

In Japan, the number of enterprises oalalpllqhmg envirenmental management systems,
carrying out environment audit, and publicly releasing the results of such of their own
initiative is increaging. This is due lo the fact that many enterprises have decp
relationships with overseas countries through exporting their products, and i is
therefore necessary that they show a posilive attitude both domestically and
internationally regarding environmental issues. There iz also the fact that costs can
be reduced through the establishment of environmental management systems,
continuous environmental improvementinamely energy and resoutce efficiency.

An outline of the environmental management system being fermulated by the IS0 is
shown in Figure 7.6.2.

— 18—

=
i



Figure 7.G6.2. Concepl for Environmential Management
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‘8. Introduction of Sewage Systems in Japan
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8. Introduction of Sewage Syslems in Japan

Sewage systems in Japan are riot standardized. Their teeatiment methods, their charging

‘systems, and the quality standards applied to the water they receive differ substantially

depending on the policies of self-governing eommunity bodies. The three primary types of
systems in operation are introduced below.

Name of System Characteristics Charging System

{1) Wakagawa : Coloring rate is regulated. Progressive charging :fdl)ending on
both drainage volume and
concentration

(2) Kashima Littoral: Mainly industrial effhient Progressive charging depending on
| from induétrial Zone pollutant concentration
(3) Tokyo Ariake : Biological denitrification Progressive charging depending on
and phosphorus removal  drainage voluine

+ pzone

8.1 Wakagawa Sewage System of Wakayama Cily
8.1.1 Outline

Rivers which flow at the center of Wakayama City have no constant water discharge
because their water levels fluctuate with the ebb and flow of the tide. They are so-called

“tidal rivers, and their basins arve dotted with local industries such as dyeing plants,

chemical plants, and leather plants. The volume of industrial effluent started increasing
sharply in about 1950, and the laver culture at the lower reaches of the Wakagawa River
was soon damaged. In 1955, a dam was constructed at the lower reaches of the
Wakagawa River to divide the sea and the river. The primary object of sewage service at
the time was to handle rainwater, and countermeasures against fouled sewage were not
promptly taken. Consequently, stagnation of rivers and accumulation of black sludge
reached peak levels in about 1970, . and operation of the sewage system was then
improved. In addition, seawater was pumped up above the dam to let the Wakagawa
river flow upstream, and ultimately the seawater was taken to the upper reaches of the
major Kinokawa River. This daring measure was successful in improving the water
guality, but not in improving the views of the rivers. To meet the wishes of ¢citizens and
preserve a comfortable environment, Wakayama City became the first city in Japan to set
regulations on water color and other conditions. Te help business establishments
installing pretreatment equipment for color {reatment, the city furnished special loan
and grants for paying a fixed rate of interest,

Morcover, as a measure to improve the treatment of the Wakagawa sewage system itself,
coagulating sedimentation was added above bioclogical treatment, and an ozonization
process was added below. The cost of the added treatment is covered separately from
sewage charges using the general revenue source of Wakayama City.

The Wakagawa River, the river to which the sewage system discharges its treated water,
is still divided from the sea with a dam even now, and the river flows upstream into the
cily mixed with scawater. :
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8.1.2 Outline of Trealmont Facilities

The flow rate of sewage (household effluent and industrial effluent) which flows'in the
sewage system is indicated in Fig. 8.1.1.° The ratio of houschold effluent to industrial
efftuent is about 3:2.

The flow sheet of treatment facilities is indicated in Fig. 8.1.2, The quality standards of
the effluent the sewage system receives, and the quality standards of the treated water
the system discharges are shown in Table 8.1.1. Table 8.1.2 shows the particularly severe
regulatory standard for waler color, together with its measuring method.

8.1.3 Charging System

Progressive charging is applied to general foul water. A parlicutarly low charge is
applied to public hathhouses., Progressive charghig depending on the flow rate and the
concentration of pollutants is applied (o industrial effluents which contain high
concentrations of poliutants or are generated in large quantities, however, the charge is
lower than that applied for general efflitents from households and other sources.
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Table 8.1.1 Charge Rate of Sewerage in Wakayama City

Sewer User Charges (For a month)

F Division B3asic Charge " Excess (ﬁmrge(for Im3
Volume of fouled|Charge Volume of fouled water removed Charge
waler removed
General .. Over 1003 up to 30m3 G0 yen
fouled water Up to 10m3 500 yen  |Over 30m3 up to 100m3 75 yen
' Over 100m3 up te 500m3 85 yen
Over 500m? 95 yen
Fouled water B
{rom public For the removal of 1m3 fouled wate 10 yen
bathhouges

Water Quality Charges

When the volume of fouled water removed per month exceeds 1,000m3 or the
concenlration of the fouted water removed exceeds 200mgfl, water quality charges based
on the concentration of the fouled water {shown in the table below) are added,

(3 Water Quality Division Charge (for im3)
Biochemical oxygen demandjOver 2()()n{g 10 yen 1
or chemical oxygen demand .
in a liter of fouled water up 10 300mg
r Over 300mg 10 yen plus 8 yen for each 100mg over
300mg (fraction under ¥{)0mg is regarded
_ as 100mg) '
Volume of suspended matters{Over 200mg 15 yen ]

in a liter of fouled wate .
vedwater up to 300mg

Over 300mg 15 yen plus 18 yen for cach 100mg over
300mg (fraction under 100mg is regarded
as 100mg)

- (Note) Oxygen demand is applied as the larger of the volumes of biochemical oxygen
“demand and chemical oxygen demand.

®
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"Pable 8.1.2 Emission Standards for Inlet and Oullet of Sewerage Treatment Plant

Erission Standards of Effluent and Discharge {Applied to Central Fiaal Treatment Systeas)

Standard Value | Standard Yalue of Standard Yalue of ND
Efftuent prescribed Discharge prescribed
) by the Sevage Water Lay | by tie Yater Pollution
Ttea Control Law
Teaperature Uader 45 {40¥°C 40°C or under - -
PH Over 5 {5.7) and 5.8 or over and - -
_ ynder 9 (8. 7) 8.6 or under _
BOD Under 600{300)ag/! 3¢ (average 20)£2/1 or uader| 0.5
¢oD - : 60x1€0, T84x10-¢ =9, 651/ 0.5
$5 Under 600(300)ng/1 T0{average 50)8g/1 or uader |
No. of Colifora - - 3,000 groups/cal 1
Groups or under
Hexane Extracts 5 (rigeral oil)zg/} 5 (mineral oil)eg/] 0.5
331"(:3?331 and vegetable 38r(g?1(1i:al and vegetable '
oilsieg/t or under oils)mg/i or under
{odine Demand Under 2206g/1 - l
Total aitrogea {Cnder 240(150)] Cader 120(average 60) 0.01
Total phosphorus [Cader 32(20}] Lnder 18{average 8) 0.01
Cadaiu Uader 0, 05ng/1 Under 0.051g/1 0. 063
Cyanide Tader 0.50g/1 Under 0.52g/1 01 |
Organlc phosphorus Under @.5mg/] Tader 0.508/1 0.1
Lead | tader ©. leg/I tnder 0. lag/1 0. 005
Hexavaleat chregiua Under 0.250g/1 Under 0.25zg/i 0.02
Arsenic Under O.1sg/t Under 0. lag/1 0.005
Total mercury Under 0. 005eg/i Uader 0.005a2/1 0. 0005
Alkyl gercury ot detected. Not detected. 0.6005
PO | Uader 0. 0035/ Uoder 0.003e2/t 0. 0005
Trichlorcethylene - | Under 0. 3ng/1 Uader 0. 3mg/1 0.03
Tetrachloroethyleae = | Under 0. lmg/! Under 0. lag/) 0.6l
Phenal Under Smg/l Under 52/} 0,02
Copper Under 3ag/| Under 328/l 0.04
Zine Under 5ng/1 Under Saz/! 0.15
Soluble fros Under 10ng/1 Under 102g/1 0.30
Seluble manganese bader 10mg/1 Under [0sg/} 0. 40
Total chroaiua Under Zag/1 Under 2eg/i 0.03
Flucrine compounds Under 1512/1 Under 15ng/1 0.1
ﬁEolorins rate Cader 80 Under 80 10.0
Transpareacy - - 20 degrees or over 1.0
Residual chioriae Cader Zoz/i Vnder Zrg/l 0.1

Note) Values in [ J are not yet prescribed by the Serage Yater Lav yet: values in
( ) are applied to ganufacturers.
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Table 8.1.3 Additional Color Standard for Sewerage in Wakayama City

Color: The coloring rate of effluent at the cutlet shall be lower than 80

Remarks
For measurement, use a 30cm transparency meter (with a white labeling board without black lines located at the
bottom) and apply the dilution method.
(1} Produciion of sample water diluted by multiples of 10 and confinmation of color
Picpare a water sample at a dilution of 10;1 by taking 50ml of test water in a 500ml stoppered graduated eylinder
and adding distilled water until the volume reaches 500m). Psur the water into a transparency nicter up to (he
30em graduation and compare the color with that of a standard transpiarency meier filled to the same graduation
with pure distilled water by putling the meters sido by side. I it is confirmed that the water is colored, prepare a
second sample solution dihited to a concentration of 100:1 by taking 50l of the first sample water diluted to
concentration 10:1, dispensing it into 2 sccond 500mI stoppered graduated cylinder, and adding distilled water ndil
the total volume reachies H00mlt. Once again, pour the watcer in a transparency meter up o the 30am graduation,
and compare the eolor with that of the standard transparency meter. If, again, it is confirmed that the water is
eclored, prepare & third sample solution diluted to a concentration of 1,000:1 using the same procedures and repeat
the comparison. As long as color can still be confirmed, continue diluting the solution by multiples of ten. Using
- this method, determine the maximum dilution at which the color can still be distin guished,
(2) Color Checking Method
Put the standard transparency mater and the transparency meter fifled with diluted sample water side by side, and
light both meters evenly with a caol white luorescent lamp. Under this condition, visually check the color from
above,
(3) Production of sample water diluted by multiples of 2
Dispense the sample water dituted to the maximum dilution at which the color can be distinguished in a stoppered
graduated cylinder, and produce a series of water samples dituted by multiples of 2; namzly, 1,2, 4, & and 18, in
transparency meters.
(4) Calculation of Coloting Rate
a. Bach of 6 measurers compares the color of the water diluted by multiples of 2 in the transparency meler with
that of the standard transparency meter, and judges if the water is “distinguishabla” or “indistinguishable.” The
normal legarithmic value of each measurer is caleulated in the following way based on the dilution multiples of
the measuzer. :
Normal logarithmic value = 172 x (loga: + logas .
i) ‘21" is the maximum multiple of dilution judged “distinguishablo.”
i) “as” is the mininum multiple of dilution judged “indistinguishable.”
Then the normal logarithmic values of the measurers are summeéd up excluding the maximum value and the
minimum value (whenever there sre plural maximum andfer minimum values, exclude only en¢ value in cach
casc), and the average value Cm of the remaining three measurers’ values is caleulated.
b. The coloring rate is the value calculated with the following equation.
Coloring rate = 10

AL 8 ) ¢ [p |E jTotal |Average Coloring rato

0 1 0 | O [0.tin0.e3ric.e50 13 68 | 1ol <10}
10f O (o) x leo.gsro.855 1,13 t.45] o0.93 §.013 <10
i 3-181 o x x  [Ko.85% 1.15{ 1.15% : 3380 .08 AL i
. [+) O | O [i.a5].15{1s Y45 ] 1,18 1403 | 1ty
| ¢ (3] 3 EREE S EY IS EN S P ST BTN BTN I
119-33}) [} *® o ftaslietnaas| 2| .2 4.08 | 1.3%) 22,38 23.¢
0 | 01 O [14511.48{1.43 ; 18 T38| 705 3vas | 252
w|[ o 0 X TS LA (1.8 5] § | €.681 198 5.8 | 388
(30-101 [5) % | x Jras1.150,18 .g_ -'-E’ CEs | 185 ] <4, 8% <4.7 ]
O] 0 1 O |1.15]1.95{1.18 ) s i 1.15F 56,43 | 38.1
Wi 0 1 0 | . x Jrai[n.isjres| S é $.55 | 1.83| 710.75] 0.8
rq3-101 | O x X | 1.15 ]| z.¢3] 2.08 7] 5. 88| 1.95| 39.13] s9.1
O § 0 | O [t.o812.05]2.08 Jeas) vt e
2 O 1 O % | 2.0% | 2.03 [(2.96} Theoawy M2 A8y 141,28 ey |

it3-3183) {0 | % X | re8 Raaeizen ] e it) jrzoaen [ 181,91 (k)
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Fig.8.1.1 Flow Sheet of Efftuent
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8.2 Kashima Littoral Specified Public Sewage System .
8.2.1 Outline : . ' ' o

Kashima Littoral Specified Public Sewage System, located in the Kashima Littoral
Industrial Zone on the coast of the Sea of Kashima, leads the effluent from plants and
business cstablishments in the Kaminoike East and West Districts and the Hazak:
District (excluding Industrial section of the Takamatsu District) and the houschold
efituent of the neighboring districts to the Fukashiba Sewage System via the main sewer,
Biological treatment and chemical treatment are applied to the efftuent at the sewage
systom, and the treated water is discharged (o the Sea of Kami Kashima,

The system treats the effluent of 98 business establishments and 105 plants. Of the
fouled water volume treated, industrial effluent accounts for 92 - 93%, and houschold
cffluent for the remainder. The system has been operaled since September 1970.

Aboul half of the above-mentioned plants have equipment for pretreatment,

8.2.2 Circumstances of Wastewaler Treatment

1) Treatment process
From each plant -> Grit catcher -> Acrated oil separation tank -> Balancing .tank
-> Coagulation basin -> Aeration tank -> Final sedimentation basin ->
Disinfection chamber -> Discharge

There is also a dewatering and incinerating furnace for sludge.
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2) Water volume and quality
(1) Water volume 100,000 m3/d (1995), equipment capacily 125,000 m3/d
(2) Water qualily Qutlined as follows (details are indicated in Table 8.2.1.)

Water Temp. °C

pH

BOD mg/l
COoD mg/l
55 mgil
il mgfl

45>
5-9
600
G600

600

20

System’s Inflow Standards

Systeni's Discharge Standards

58-80
20
40 (daily average)

50 {maximum}
40 {dailyaverage)
50 {maxhnum)
Mineral oil A

N-Hex 2.0 (daily avorage)

3.0 (maximum)

Animal and vegetable oils
 N-llex 2.0 (daily average)

3.0 (maximum)

Although there is no regulation on P, P must be léss than 4.8mg/l in the raw water and

less than L.7mg/l in the treated water.

3) Running cost

Actual running cost per 1m? of wastewater in 19956 was as indicated below. Costs for
sludge disposal and the repair of equipment and machinery are included in the running

cosl.

Chemical cost
Power cost

Personnel cost

Qthers

P13 yen

: byen

: 12 yven

Tatal

: 60 yen/m3
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8.2.3 Circumstances of Management
1) Water volume management

A water meter is equipped in éach plant, and each meter is checked at the beginning of
every month,

2) Operator

In total, 60 out of 90 e;ployees are operators, Only nmioniloring personnel are on duly at
night.

3) Analyzing personnel: 9 persons (6 employces and 3 éonsignees)
) Others

- Spot in’sbcc(ions of water quality and water volume are conducted in each plant at least
once a month.

- Liaison conferences are held 4 - 5 tines a year between the plants, and a sysiem has
been established to encourage the discussion on pertlinent subjects and operational and
managerial improvements.

8.2.4 Charging System

"The charge is the sum of the charge on water volume and the charge on water quality.
“That is:

@ Charge on water volume is 42 yen per 1m2 of fouled water discharged

@ Charge on water nquality is as indicated in Table 8.8.2 ]'lér 1m? of fouled water
discharged

@ An additional charges are levied en fouled water discharged whose volume exceeds
110% of the volume contracted between each plant and the system, and on fouled water

whose concentration exceeds 120% of the concentration contracted between each plant

and the system. In cach case, the additional charge is 52 yen per 1m8 of fouled water.

Note: Volume of fouled waler discharged preseribed above is the total of the values
obtained taking the daily average volumes of fouled water discharged in a month in three
stages and multiplying them by the relevant numeric values shown in the right column of
the table below, |

Stage of daily average volume of fouted water discharged Numeric value
per month

Up to 3,000m3 1.0

Over 3000m3 up to 5,000m3 09

Over 5,0600m? 0.8

Charges are decided as imdicated above, but the charges enterprises actually pay are
around 100 - 120 yen/m3,



®
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Public Sewrage System

Table 8.2.1. Regulatory Standard of Water Quality Related with Kashima Littoral

Standards for the

Division Eaviroanental |Effluzat [Removal Standard
Standards Standards [Standards lastaliation of for
for Specified [Industrial ladustrial
Business Pretreatmeat ¥aste
Establishnents|Facitlties Landfil]
{Chapter 12, p—— —
[ten Ttem 2 of Chapter 12fUse
the Lav) of Lhe Lav[Contract
Envirconental ltems:
fater temperature 'C Over 45 {0ver 45
Pl -1 706-813 5.8 - 8.6 Under 5 - |Under §
: Over 9 Over ¢
C0D 2¢/118.0 or under -{50(40) Qver §00
BOD az/ 20% Qver 600
sS 22/ 50540) Over 800
Hexane extracis ag/ 3(2)
(sineral oil}  ag/l
Bexane extracts ag/ 3(2)
{asineral aad ag/
vegetable oils) ng/
Phenal ng/ 5 10
Copper og/ 3 3
Zine wg/ 5 5
Soluble Iron ng/ 10 10
Soluble mangarese ng/ 10 10
Chronjue 08/} 2. 2
Fluorine wg/ 1 15 15
Colifora group auaber
groups/ee? - 3000
£o ag/||Over 2
icdine derand eg/l |Over 220
Bazardous Substances:

. wg/| _
Cadriue 0.01 0.1 0.1 0.3
Cyanide Not detecied |1 i 1
Organic Prosphorus - l | I
Lead , 0.0l 0.1 0.1 0.3
Hexavalent chromfun - |0.09 0.5 3.5 .o -
Arseaic - 0.01 0.1 8.1 0.3 -
Total mercury 0. 0005 0. 005 0.005 0. 005
Alkyl mercury Mot detected {Not Not Kot

: detéected] detected detected
P8 _ Not detected |0.0G3 0. 003 0. 003
Trichlorcethylene 0.03 0.3 0.3 0.3
Tetrachlorcethylene  §0.01 0.1 0.1 -10.1
bichloromethane 0.02 02 0.2 0.2
Carboa 0. 002 0.02 0.02 0.02

tetrachloroethylene
1, 2-Dichloroethane 0. 004 0.04 0.04 0.04
1, I-Dlchloroethylene 0. 02 0.2 0.2 0.2
Cis-1, 0.04 0.4 0.4 0.4
2-Dichlorgetbylene
L, 1. 1-Trichloroethane [} 3 3 3
1.1, 2-Trichloroethane |0.006 0. 06 . 06 0, 06
. 3-Dickloropropene  |0.002 0.02 0.02 -10.02
furva (. 006 o.¢s 0. 06 0.06
Cynadine 0.093 0.03 0,03 0.03
Thicbencslp 0.02 0.2 0.2 0.2
Benzeae 0.0t 0.1 0.1 0.1
Selentua 0.01 0.1 0.1 0.3
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Table 8.2.2 Table of Charges

Concentratiop of Fouled Water (F) Rate
Under 120 * | 25 yen
From 120 to 239 - _ - 38 yen
Fron 240 to 359 | hfﬁf 50 yen
From 360 to 479 - - 63 yen
From 480 to 599 | o 75 yen
From 600 to 719 88 yen
From 720 to 839 100 yen
From 840 to 959 113 yen

| From 960 to 1,079 125 yen
From 1,080 to 1, 199 138 yen
From 1,200 to 1,319 150 yen
Remarks:

The folloving equation shail be used to calculate the
concentration of the fouled water.

F=8+C <+ S <+ &N
2

C. § and N of the above equation are:

B - Biochemical oxyzen demand of fouled vater
{unit : mg/l in five days)

C Cheaical oxygen desand of fouled water
(unit : wg/1)

S Quantity of suspended solids in fouled water
(unit : ng/l)

N 0il content of fouled water (unit : mg/l)

=
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8.3 Ariake Sewage System in Tokyo Metrapolis

- 8.3.1 Outline

Ariake Sewage System is the most recently consiructed sewage system in the littoral
subcenter of Tokyo Metropolis. It started operation in July 1996. The equipment in the
system currently has a capacily to process 30,000 m3/d, while the system was initially
designed to process a maximum of 120,000 m¥/d. As the subcenter project was suspended
and the population has not increased to the estimated value, however, only about 5,000m3
of water is currently being received per day. Denitrification and phesphorus-removal
equipment introducing biological treatment began operation as recently as September.
Since their operation has not reached a steady condition, complete data have not yet been
obiained.

8.3.2 Outline of Equipment:

Estimated water volunie : 120,000m3/d

Estimated volume of treated water ;. 40,000m3/d

Treaiment method : Anacrobic anoxicacrobic + biofilm filtration
+ 0z0ne

Remaoval system : Separate system

Sludge is pumped to the Nanbu Sewage System and treated there.

Estimated quality of treated water

Hem Quality of Influent __ Quality of Treated Water
Anaerobic/anoxicfacrobic {  Biofilm filtration
. mgfl mgfl
BOD 250 20 8
SS- 230 20 b
T-N 5.6 0.5 0.5

Pracess:
Primary sedimentation basin -> Anaerobic tank -> Denitrification tank >
Aerobic tank -> Biofilm tank -> Ozenization process -> Bacteria reduction wnth
chlorine -> Reused in the toilets of the district

Anacrobic tank 2,600m?, Residence time 2 hours
Denitrification tank 6,250m3, Residence time b hours
Aecrobic tank 10,000m3, Residenee ime 8 hours
Biofilm tank 28m?bed x 28 beds, Thickness of the anthracite
filter cell 2m, Filtration rate 200m/d
Construction cost: 5.3 billion yen
Items: Existing equipment - 30,000m3/d
Construction 120.000m3/d

Recycled water: The whole district is equipped with double piping for public water supply
and for recycled water of sewage, and the recycled water is used for toilets.

Charge on recycled water: 260 yen/m3, of which 30 yenfm? is clectric charge for |
ozonization trealment. Tap water charge is 420 yen/m3.
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8.3.3 Bvaluation of Biological Denitrification and Phosphorus Removal

Only the equipment cost and yunning cost exeecd those of the normal aclivmcll_-s!udge
method. Biological denitrification and phosphorus removal compare faverably. with
~ phosphorus removal by coagulation method, a process which requires treatment of a

large quantity of sludge,

8.3.4 Sewer User Charges

Table of Sewer User Charges (per nmonth)

Type of Fouled Water | Voluio of Discharge Raie (Yen)
- @)

Less than 10m3 636 yen

11 - 20m? 112 yen for Im?
_ 21 - b0m3 53
General Fouled Water 51 - 100m3" e
B : 101 - 200m3 208 “
a 201 - 500m* 252
501 - 1,000m3 291 -
More than 1,001m3 331
Fouled Water of | ess than 10m3 . 288 yen

More than 11m3 27 yen for 1m?

Bathhouses
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Table 8.3.5 Emission Standard for Effluent

Eaission Croup

© Emission standard

Cadoaium 0. leg/] or under .
Cyanide teg/l or uader

~E;Sauic phosphorus lmg/1 or under
Lead 0. lmg/l or under o

Hexavaleat chroaiue

0. 5ag/} ot under

Arsenic

0. 1ag/1 or under

Total mercury

0.C058g/1 or uader

Alkyl meccury -

Ta be kept undetected

PCB 0. 003ag/1 or under
“Trichloroethylene 0. 30g/1 or undér
Tetrachloroethylene 0. lmg/1 or uader

Dichlorozethane

0, 2eg/i or wader

Carbin tetrachloreethyiene

0. 02ee/t or uvader

1.2-Dichioroethans

0. 0deg/t or uader

1, i-Dichloroethylene

0. 2ee/l or under

Cis-1, 2-Dichlorcethylene

0. drg/l or under

1.1, 1-Trichlorocthane

3me/1 or vader

1. 1. 2-Trichloroethane

0.06ag/1 or wnder

I, 3-Bichlcecpropens

0.02eg/1 or under

Tlurua 0.08ne/l or under
Cymadine 0.03eg/} or under i
Thiobenculp 0.2ag/| or under
Benzene 0. lag/1 or under
Seleajun Q. lag/! or uader
Total chrome 2ng/1 or under
Copper 3ng/1 or under
Ziuc Sag/) or under
thenal N Seg/i or wader
Iron(soluble) 10eg/1 or uoder
¥anganese{soluble) 10ag/1 or under
Fluoriae 15ag/1 or under

Biocheaical Quygea Demand (BOD)

Less than 600me/1 {less than 300mg/1)

Quaatity of Suspended Sollds (58)

Less than 600pe/1 (less than 300e=/1)

§g;gal _ - Hineral o}l | 5ag/] or under
ne :
extraet Anigal and vegetable oils | 30wg/i or vader

Nitrogea Content

Less thaa 240/l (Less than 150mg/1)

Concentration of Hydrogeaion (pH)

Above 5, under 9 (Above 5,7, under 8 7)

Temperature

Under 45'C (Uader 40°C)

Consuaption of lodine

Under 220ag/}

Kote: 1. The aumerical ¥alues in the bracket
: adustry and gas suppliers.

5 are the staadards for the manufacturiag

2. Some of these standards say nol'??fly_tn some cheaical substances or iteas,

depending oa the voluee of the e

ugnt.
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