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RIVER POLIYTION AND RIVER POLIUTION CORTROL ACTS

Hakk¥o (Journ=l of Fermentation Ishii Ryuichiro
Tecnrology) of the Society of .

Ferpentstion Technology of Japan,

k3 (b): A-52-61, 19565.

Tntroduction

Food, clothing and shelter constitute a basic, indispensable element
in cur daily lives, and of tkese, food is indisputebly the most importart.
Among the various items considered as food, drinking water is the most fre~
quertly and freely used and there is a tendency %o forget its great impor-
tence. Man everywhere nes always ccnstructed his dwellings near places where
springs well forth, =Apd has constructed cities in areas ri¢h in water supply.
The wells of G eece and the agueducts of Rome, cities whose culbure and in-
fluence oceupy en illustrious place in world history, are world famous and
water was the meinstay of the prosperity and wealth of these peoples. Cities
and villages which had no agueducts or sewege systems soon fell victim to ]
typhus, cholera, dysentery and enteritis. Soon the need was accutely felt ’
for a water system and then a sewage system and at the present dey, as a re-
sult of this keen awareness, hygiene engineering has reached its present wide-
spread development. Infectious diseases, which at one time reged, finally
were eradicated with the spread of water supply systems and disinfection
treatment by chlorine ard partially by ozone. However, now the very water
supply systems which served to eliminate previous difficultles, beve encoun=-
tered a new, widespreed and strorg enemy in the form of pollution of water
systems, which arose through the development of industry and the population
explosion, and ageinst which disinfection treatment is futile. Assuming the
daily BOD of sewage disposed by a Japanese to be 45-55 g, this means 5,000 ¢
per day throughout the country. In addition to this industrial pollution
which is sometimes hermful, and more difficult to treat than human sewage,
becomes mixed with the latter and, except for partial treatment, almost all
of it flows freely into the rivers and harbors of our countxy. As every year
passes, the degree of pollution is increasing steadily. The Yodo, Kamo and
Sumida rivers, which at the end of the Meiji period were 2° to 10 times
cleaner than two large rivers in Europe (the Irwell River in Manchester and
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and the Seine River in Faris), now have met arn opposite fate as they have
become the scurce of vollution and foul odors. River pollution soon ine-
trudee on water supply sources, is hermful to humran livelihood, causes
damage to downstrean industries, (egriculture, Tishing, laver, oysters ani
others) sometimes totally destroying them or f£inally producing water
sources wnich are unsuitsble even for industrial use.

Consequently, tite dispute over these public nuisance problems nas
continued unskated. In 1958 ~lone, the number, of public nuisance complaints
@ué to Pactcry and mine wsstes reached 1, « Water quality standards
for factory drainage and the like are thus a erying need in the ligkt of
current pudvlic opinion. Standards for discharge water from sewage sysiems
and sewage treatment plants have already been established and water quality
standards for factory and mine drainage are being expedited. Long ago, the
Thames Conservatcry was establisked in England in 1857, and beginning with
the River Poilution Prevention Act of 1876 based on the report of the Royal
Commmittee, the developed countries of the world have continually been estab-
lishing reguletions. In view of this situation and present public nuisance
procblems, Japen in 1958 firally estabiished specific basins and standards
for the quality of tne water in those basins cn the basis ot the "Law for
Canservation of the Quelity of Water in Basins used for Public Water Con-
sumption.” At the present time, 9 such basins have been designated (see
Table 1) and altogether 121 basins are included in the plaus of the Economic

Planning Agencyl-ll and are at present either under consideration or soon
to be discussed (see Table 2). These will be officially designated upon
completion of surveys at the end of March 1971 and water regulations are to
be established for almost all principal rivers and harbors. Inadequacies
and defects in present controlled areas will be overcome. It will be s
source of grest Joy if, by the end of 1972, we will have restored even to
some small degree the former appearance of our riveras, which constitute the
mainstey of our industries, our staff of life and the main source of recre-
ation for fishing and boating, and if we succeed in reviving the beauty and
the chaym of their headwaters.
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Table 1. River bx<as and siver conlrol acts in Japan.

Mame of siver basin | InGostrics protected | , . .
(ore! ) against pollutioa ; Wastes Applxation date of the nc:s
Edo (ChiblaSaitama- fiskery, Aty waier ; ind. wastes, mining | October 1, 196%-----workiag
Tokyo) I walcs scwage or wasies trestent
! plants .
| Will be prochimed later-eo
i sewage *
Yodo (Kyoto-Osaka Gty waler ind. wastes, scwa July 1, 1963------ factories
s ? o H & By March 32, 1966 at Jatewt.soeer-
s sewage .
Riso (Gifu-Aichi-Mie) | city watcer, laves, fishery | ind. wastes July 1, 1963

sshixari (Hokkaido)
(A) upper reaches

(B) middle reaches
(C) lower rcaches
Tokoro (Fiokkaido)

Ara (B) or Sumida

Saiden (Kagawa)

agriculture, fshery, cily
water

agriculture, Ssbery, cty
water

fishery, <ity water

fshery

eavizomental hygicne

city water, laver, fishery

ind. wastes

ind wasles
coal wastes

ind. wastes
sewzge, coal wastes

ind. wastes, sewage

ind. wastes, sewage

Nevember 1, 1563

Aprii 1,1965---+sewage

May 1, 1965

July 1, 1966-+--c0a] wasts
Cctober 15, 1965

By April 1, 1970 st latest.es--e
sewage

July 1, 1965

April 1, 1965------sewage

Jan. 1, 1955 or Apdil 1, 1967.

tentative criteria in some
cascs

August 1, 1965 *

Table 2. River basins which cffuent criteria are under consideration.

under consideration

Name of river (prefecturc) Industries protected .
basir(ly against pellution Wastes " \ ;
A7 ;
Watarase (Tochigi-Gunma)'Lgricultare mining wastes . \
Tama (Tokyo-Kanagawa)  city water, fishery, agriculs | ind. wastes, sewage ™~ \
ture "

Yamato (Qsaka)
Neya (Osaka)

Onga (Fukuoka)

city waler

riculture

enviromental hygicne, ag.

agriculture, city water

ind. wastes, sewage T \
ind. wastes, sewage

mining wastes - v

" will be_discussed s00n

estuary of Kushiro
(Hokkaido) -~

Shin-ara (Saitama-Tokyo)

seaside of Yokkaichi and
Suzuka (Mic)

Waka (Wakayama)

seaside of Yatsushiro
(Kumamoto)

fiskery

fishery, city water

hygicne
fishery

environmental hygiene*

city water, environmental

ind. waates

ind. wastes, sewage

M ind. sewage

AY
md wastes, icwage

ind, wastes
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Water Quality Repulations in Foreign Countries

1. Present State of Pollution Prevention Laws

In the sare menner as water works were first construected in the face
of the threat to life from infecticus diseases of the digestive system, the
spread of cholera in 1831 was responsible for the development of & sewerage
system in Bngland. In 1843, the world's first public health law was estab-
1ished and sewecge was routed into rivers througn underground sewers. Later
together with the development of ciftiez end the rapid exgsnsion of industry,
the volume of sevage discharged into the rivers increased ye=ar by year and
finally, pellution of the rivers itself coppressed water systems end down-
stresn industries, the rivers began to emit a stench and caused major prob-
lems in environmenial hygiene. For this reason, regulations for keeping

rivers inside of municipal areas clean were drawn up in 1858@:27 , and the
Themes River Control Bureau was established in 1357. Following this, the
River Pollution Prevention Control Act of 187€ based on the Royal Commission

Zor Prevention of River Pollubtior was promulpgated, followed by the salmon and

fresh water fish laws of 1923, the regulation of surface ¢l slick from nav-
igating ships in ) the sewage aorGginance of 1930 and the industrial waste

regulations of 1936. J . The English River Pollution Preventicn Act in

force in Bngland at the present tiw2 was established ir 1951 and is a re-
vigion of the same acts of 1876 and 1893. Scotiznd has its own specisl
prevention lsws. The water standards for sewage discharge into rivers

that was devised in 1912 at the present time is cited throughout the world
and our sewersge discharge is in part bssed oz this.

Control and administration of river pollution prevention laws is
carried out by 45 bydrographic offices, 32 river bureeus, 53 basin control
offices ani 1,600 pollution prevention offices. In addition, there are
river control bureaus established for those areas which 6o not belong to
the river bureaus, such as the Thames River and the Lee River and in the
metropolitan ares, the provinces and certain cities themselves are respon=

sible for control of rivers within their administrative districts as w21l as -

for pollution prevention. In addition to water control, the ccmstruction

. . and operation of motorboets is licensed ir: order to protect the River

vater system and recreation areas. The dincharge of oil, rutbish/S3/ and
sewage from motorboats[ég into the river is prohibited, and river pollution

by motorboats is effectively and adequately countera.cted@ through the estab-

lishment of river bank incinerator areas and sewage drains.

The pollution prevention law of the Ruhr, which is a famous coal mine-
ing area, (Ruhr Reinhaltungs Gesetz, 1913) is especially worthy of attention
in river pollution prevention in West Germany. The Ruhr cosl mining area is
formed from the basins of the Ruhr, Emscher snd Lippe Rivers, each of which
flows into the Rhine, Formerly, the main coal mining ares was along the Ruhr
River, whence the name Ruhr, but now the coal mining operations ir the Ruhr
are carried out principally along the Emscher and Lippe Rivers with only T
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of the coal mining being done in the actual Ruhr area.

Essen is the center

of this area and each tasin nas its own pollution prevention associaticn.

The Emscher Pollution Prevention Associetion {Emscher Genossenschaft), which
forms the mainstay, is in the city of Essen and is engaged in research and

administration of pallution prevention. This erganization is uunique and
famous ir this area. This association is a civil tody which carries out
"mrification of sewage and drainage and provision of drainage systems” with-

ocut receiving any financial support from the goverament, on the basis of the

"law for the establishment of treatment fecilities in the Emscher basial,

and includes cities, towns, viliages, companies and factories.
of 2 seuzge and drainage treatmwent stations, and 19 cacilities for the ex-

traction of carbonic scid, and treats cne million eighk: hundred thousand

cubic meters per dey of sewage and drainage. In 1926, the Rippe Association@
was esteblished, which has the function not only of treating sewage, but of

conserving and utilizing tke water resources in the area.

many established the Prussian Water Law of 1913, the Fishing Law of 1916

which provides for purification of water when its quelity deteriorates, and \

has also provided for compensation for damage.

Tne United States has one overall act, the Federal Water Pollution
Control 4ct of 1956 which delegates the responsibility and authority for
pollution contrcl to the individual states. Forty six of the forty eight

states have prevention laws, some of which date back to 1913.
are based on the Suggested State VWater Pollution Corntrol Act of 1950.

It has charge i

In adgdition, Gex-

A

Most of them
There

are slight differences from state to state, but geperally the control methe
ods can be divided into three. A) Basins are classified sceording to use
and standards for rumning water established. Final effluent standards are
established to meet these standards. As for example, the New York state
water basin clessiTication includes water which is provided to the water
supply for drinking purposes after merely being disinfected, drinking water
supply of water that has been treated and disinfected, bathing watex, fish
breeding water, agricultural and industrial water, fish conservation water,
ter for motorboat navigation and discharge of sewage and wastes, and in
addition includes four classes of sea water standards. B) EBEither zuaning

water standards or final effiuent stan established.

An example of

this category is the stete of Pennsylvani 2/ whose regulations were estabe
lished first in 1905, and revised again in 1937 and 1945. This state does
not make & clessification into water basins, but makes three dbroad categor-
ies according to the degree of treatment of the final effluent: partial
treatment with 35% eliminstion of BOD, intermediate treatment with 504 elim-
ination BOD, and full treatment with 85% elimination of BOD and the public
water supply is classified according to this. There are also some cases

in which the degree of treatment of the upper reaches and the lower reaches of .
the same river differ. C) Treatmen:ﬁg carried out after decisions are made
2/, An exemple of this is the system

on a case by case basis by committe

of the state of Illinois which was first established in 1929 and revised in
1951. The polluticn prevention committees determine each individual source

of pollution and ip icate the degree of elimination required. Our gountry
follows this syste £ water conservaticn law. In other countrieaﬁQ

years in which poliu.ion prevention laws were promulgated are as follows:
France - fishing, 1829, resources, 1898 - hygiene, 1902 - industry, 1917;

-5«
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Austria - 1934, Spain - 194l, Denmark - 1949, Belgium - 1950.
2. Pollution Inspection Pla.ns.@]

Now I shall introduce the ocean area ingpection plans and the vater
standards for the state of California which includes an ocean srea. The
total number of effluent systems in California st present (November 1961)
is 135 {river mouths, rivers, watervays), 30% of which (41 sysiems) sre un-
der inspection. This inspection plan requires inspection of final effluent,
receiving water, or both. A finzl effluent inspection system has been
adopted for inspection cost ressons, ip the case of smell effluent. The
drainage BOD, suspended matter, sedimentary matter, and pH and grease is
measured in one particulsar geason or in four seasons, and the sedimentary
mstter and gsslts are determined weekly or daily. In areas in which factory
drainsge becomes mixed, the water contains heavy metals and poisonous ele-
ments and radiation is sometimes detected. River estuary seawater must be
analyzed for colitis germs, floatage and sometimes coloration tests must be
made. The DO sulfides and pH are also determined. Detailsd inspection
plans have deen developed for the case of large volume effluence and pre-
liminary surveys are conducted with new effluent systems in order to sten-
dardize the physical, chemical and biolcogical conditions. The factory
drainage differs according to type, and biological tests are required pursu-
ant to the "Pish Death Lew". The Cslifornia state standards require that
the average number of colitis germs in coastal and inland waters be 10/ml
acd that no sample exceed 100/mi. The standards establish:that the "sick
disk" (transparency) must show that of the total measured velues of the main
effluent, 50% should be above 20 feet and 10§ of the contimually measured
effiuent mist be above 15 feet. The minimum DO in sea water is 5.0-6.0, ppm,
and 0.5-5.0 ppm in special water. The pH is determined according to usg.
It is established that grease and oil should be 5-50 ppm in factory drai

€,
that it be 2 ppm in shellfish beds, 5 ppm in boating end fishing areas, 5 ppm
in fishery azreas and 10 ppm in resorts.
Water Regulation in Japan |

1

In order to establish water standards and designste basins oa the \
basis of the "Law for Conservation of the Quality of Water in Basins Used
for Public Water Consumption” of 1958, our country began surveys of the most
urgent basins, receiving the cooperation of the provinciel agencies concerned,!
centering around the Economic Planning Agency. Iocal universities, test and|

regearch agencies took the responsibility for surveys of water and flow rates

and measured the flow rate of the basins, the water quality, pollution load,

and rate of purification. The standards for final effluent are decided upon ’

from the relationship of the flow volume and the volume of pollution, con-
sidering the water quality requirements in terms of the industry being pro-
tected and environmental hygiene considerations, and the rate of elimination
of drainage that the industry is economically and technically capable of
handling. Speciel committees of the Water Inquiry Commission are respoansible
for inquiries. They learn about actual conditions in their area on the basis
of regults of the above-mentioned eurveys and consider the reports and the
opinicus of the local people concerned. Their findings are reported to the

-6 -
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Fconomic Planning Agency, and are issued after serious deliberations. Tae
objective fs not to follow the slogan "the stricter the .ater quality stan-
dards, the better", but to reduce public nuisances to a tolerable limit
through the spirit of cooperation umong the upstream and dovnstiream induse-
triesz. Table 3 presents the approximate c sition of industrial wastes

and BOD population equivalent from Moors's/J/ table for 1 day, with the
daily BOD discharge for 1 Japanese being LS g. _

That is, the coke sulphite cooker waste for one ton of coke eorres-
ponds to 2700-T600 people, the sulphur dye waste for 100 pounds of dyed
goods corresponds to 422-30L40 people, the waste for making ome ton of cammed
raw materisl corresponds to 64-2700 people, and the waste for 100 pounds of
leather corresponds to 253-3400 people; the waste for making one barrel of
beer corresponds to 57-90 people (101-126 people per 120 liters, the alcohol
distillate is equal to 1 bushel of grain (35.30) and the amount of waste
from making one ton of beet sugar corresponds to 114-152 people. Conse-
quently, the table is-convincing evidence of the fact that industrial wastes,
VYeginning with coke and beet sugar wastes, are becoming & grestdr source of
pollution than the sewage systems in surrounding cities.

Regulations for the Protection of Waterworks

The basins which have been appuinted as the basic objectives of
waterworks conservation are the Yodo River running fram Kyoto .to Osaka,
the Kiso River which flows through Aichi, Gifu and Mie prefectures &nd in
addition, other objectives of conservation together with industry are the
Edo River, the upper, middle and lower reaches of the Ishikari River and
the Obata River, thus totaling five basins. rﬁgi I shall describe the back=-

ground to the regulations for the Yodo Rive

1. Required Water Quality for Reservoir Water (for Waterworks).

The desired water quality from the Ministry of Health and Welfare
was as follows with respect to an analysis of the compilation of the water’
quality standards. In other words, the following figures must not be ex-
ceeded in the area of Makigate Chashi

Monthly sverage Meaximum
BOD prm 2.5 ppn 4.0 ppm
Colitis germ (MPN/100 cc) 5,000 15,000
Phenols, ppm . 0.005
rH 5-3-8.6

vhere the phenols do not exceed 0.005 even in the area of Torikaiohashi.
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Table 4 Total B.O.D. loading at the main points of Yodo river %,

. Present sute | Rarch 31, 1985 | Fharch 21, 1008
domestic sewage 28.4 tfdsy 28.4 t/day 50.0 ¢/dsy !
ind. wastes . 1.1 33.1 3.1
Kyoto city total 6L.S 61.5 8.1
removal by sewage treat. plant | © 4.6 48.6 43.6
total Joad from Kyoto city 46.9 12.9 U5
] > |
the junction of 3 rivers®* & one drainage 39.1 10.8 2.8 i
the junction of Ai river & Kurods river 68.1 3.3 58.4 i
- ghe junction of Akuta river 67.3 43.3 57.8 |
Torikaivhashi 60.7 39.5 52.2 §

* Kizu river, Uz river and Qbata river
(A) The quantity of domestic sewsge was calculated as 200 I/hcad/day ;
B ” » 300 I/head/day

In the above desired water quslities, the pH has been disregarded
since it has no interference with present conditions; and since the phenol
reacts with the céhlorine used for killing germs in the water to form chloro-

phenol which produces an extremely foul odor in drinking water, it is ine
cluded in the regulation items.

2. Rate of.Improvement (Elimination) of BOD Loeding Before and After Estab.
lishment of Regulations.

Table L4 gives the BOD loading at the main points of the Yodo River.

At the present time the total pollution water (in BOD) from Kyoto
city is 46.9 t/day subtracting the amount purified by treatment plant, and
is 39.1 t/d.a.y due to self-purification &t the Junction of the Kizu and Uji
Rivers, but at the junction of the Ai and Kurode Rivers, the BOD vecomes
68.1 ¢t owing to mixing with polluted matter and is 60.7 t/day at Morikai
Ohashi. (A) in table Lk refers to the case of 200 [ per capita domestic
sewage, and the rate of removal at the treatment plant in this case is
34.9%, (B) is the case for 300 l of domestic sewage and the rate of removal
_ in this case is 14.1%. Now, we take the actual results of measurement of the

flow rate and the BOD for 21 months beginning April 1958 at Maigata Ohashi
as & base point, plot the correlations of both of them, read off the volume
of flow with respect to the desired water quality BOD of 2.5 ppm, coapare
this with the volume of flow in sctual measuremenvs teaken after that and
compute the number of months in which the water quality exceeded 2.5 ppm in
the past 66 months. We see that vhen the rate of removal of pollution in
Kyoto City, is 1hk.1%, the number of months in vhich it exceeds 2.5 ppm will

-9
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2% the present ire ihe comber of nnits in which Y pr kave been
excecged at the Shiteshire intaks poizt is 5%, 10 &t & remcval rate of 1k.38
&xd 17 ponths st a rencyal rale of 3W.08. TRe ilen veqrived by ihe Minis-
wxm&mms&mmmm,mmm
eries Agency reguired the €.0.D. B ilens vere =g recognizel asx bedrg
the stos and nov (ihe waler) is reguisted by the C.O.D. egmatim.

Eguaiim (1) exzressez the wmler coglity 2t the vese point, focasirg
oo the water supply &nd laved, in the winie:r dry seescn (Decesder tarcezh
M)m&e:ea:emwpzoblm,uﬁng%e&s&im%ahyﬁntas&‘
mm,&mmmwm&em@hm@_&
C.0.D. of tais point to the rate of discharge )

C= 0.7+ 68fer coeloniiretanramcaroiecccceoiannnnnes (i)

c 3 The cueidily Of & moxing waler % this polint

. {CCDj, T -
0.7 Ester gualily shich is maturally preserved (C0D),rmc
695 qr: Artificial weler gzality gerersied by poilsiicn, Tm
qr Discharge rate, tfsec. £

Xow, peking C the weter cuality 2% ibe tese pGint, i.e. the weier stewiard,
a gecrease of £53z/sec shonld be male in orier 4o improve the watar giRliiy.
Morzover, parification of rming wsier inrolves both @llniion and seiffzor
ificatica and both of these are reflzcted in the ficure €8/or.

AfTter coasidering the cuxves of ihe pest discharge rates s=g the fre-
guencies of generation of the water cuality {the ro—der of days exceeding
themqﬁredmmﬁty)andﬂ:emmpofﬂwmberof&JSez-
mmm’mmm’@mm&m@?(ﬂmmmg]m
mmmam,mmgamma,mmw;ﬁedmwm
water and has reached the tese point), tze Piammicg Agercy irguired ccceemn-
mmmxmmmm,&emaesdmmes
cmdfummtinmmcilﬁiee,aﬁﬂzemmmsof&e
sup2rvising ministries. m%mymmmmrofmsdm,
i.e.&emdmmm&mﬁmmmummmﬁ
water quaiity cammot be satisfied, ard adjudged the “reaching water iced” at
524gfsec. In this manner {ke §.0.D. ca=puted for fectory drainoge becomes
the veter standaxd for drainage, tut in the £2l1 of 1962, due to the incresse
in factory coustruction, the *rezching water loed™ resched 769z/sec, oo the
mber of days exceeded reached 5%. When this is regulsted to 52igfsec a
32% irproverent is attsirved. A 20% irprovecent is cansidered for laver, so

the 3L for the woter surmily cvsten £ls0 is satisfectory for the laver.

3. Water Quality Stardards

Inthe'o&afmg'@:, 35/ the B.0.D. &nd ghesol in factory drainage
are mgclateéﬁoilk s in the public seyerage the B.0.D. and colitis bacteris
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and in the ciiy sever sysiea the 5.9.D. and thenol are regaisied. In the -

Xiso River the 3H, C.0.D. a=d sospendsd matter are 13, 35/, zor

cdetalls gee the shore xefzrerces. In the Thsis R 2, the water . . -
sapoly 1o e chiel? onjective.

Begilstioss for the Proeciion of Fishing

$ze proltectian GF parent itroxt and s2inen »owing upeizesm, and of

thedr vy moving dovnsirezn to the see in the Ishitxri River (entize ares)
m&ewamsmmm.&mﬂmofmﬁsﬁngm.
mmmwmmmwmm’sc@mn
Associaticn in Y8 9 yeers up to 1950 w@s 2,000,000 kz, and the 200,000,000
¥2a catch bas recently drozped to 20,000,000 or 205 of ihat figme. Thals
is anly 12f higher tHen e ceith 2% the tumm of this ceniury. The general
orohititim of fishing end the goverrmentimun conzervation, batching add
stacﬁr.ggzo;ac‘:smm{m &ea@‘immm Ccase-
ciently, water ~cpiTol extends to ibe beadwmiers {(A), ibe central waiers (B)
mm(c)m,msi:gtbeﬁm.nitsmgee

* ‘rotsf. I will Geseribe ihe Eowcstresn tesin (C) wiich is most stroogly |
. .nﬂ...mcea T
T [Fore: (2}, (B), (C) are cesigrated ¥ Sodhese, ardtnal systen

‘ Ko{)tsu mm&:m(m..mm)

1. Soxcees of Pollntion aod Decuired dater 23ty

The chie? source of pollinticn in arez (C) is £he orgenic drainsge from
te peper palp fectory in Fpeisn, ithe distilieries and the cily sewerazse in
Secporo. These draizeses accumieir on e river botionm togeiher with the
Inorgaaic a8 crgarde drxairaze comirg fram upstresn axd ridstress, conswe
toe dissolved ygEea end canst 2ecomposition. A the sene tixe they Irmede
the growth of food plents end nincer the upstresn nigratia cf perent sal-
non and troat end the uhrirging of fry.

As for tne waler supply source waich is simtareously being protected,
itte Fe, Zn, and ¥n--especially the ¥n in the clve drainsge in the Shiral
Riyer, rare becose the csuse of fol odor acd hlack water in the water supply.
The pA require—ent by tbe fishing industry here is 6.5 to 7.5 in tke rain-
strezm of the stocked river, since a decrease in ite pH would strengthen the
tcmicityfmsalﬁzrcczwmﬂs The dissolved oxygen was 5 pra or less, the
B.0.D. ¥25 to prevent the formaticn of slire or sludge on the river

Oai(jpm iess) and the velu—e of suspended ratter was less than 50
mthemdnstmoftmestcckedﬁm.

The water supply systea reguired that the ¥n nct exceed 0.05 ppm,
¥nich is the U.8. 13mit at the intske point. The Zn should de less than 1.0
vra at the intake point and the pH shoald be shove 5.8 since 8 totxl Fe of
100 3 is the maximea desirable at the mipe drainage discharge outlet.

2. Analysis of Water Quaiity and Rate of Icproverent
Aamlt salmon and treut move upstresa to lay eggs from Septesber to
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Novesber. As a state-run project these are caught, the eggs gathered and
inseminated and artifically spawned. In the following April to June they
dre released into the Ishikari River to swim downstream to the sea. The
probies months, therefore, are the two periods mentioned above. The month
with the smallest rate of flow is November, which is also the month in
which pollution has the greatest effect on galmen and trout. The average
discharge for Kovexzber is slightly higher than the ordinary water discherge,
ot the safety standpoint the ordinary water discharge was regarded as
gtandard digcharge for salmon &nd trout. ‘That is, the objective is to
re&nove pollution fo the degree that it does not influence the upstresm or
doucstream migration cf salmom and trout. The vercentage B.0.D.-polluticn
1ced of the main source of pollution, keeping the future in mind, is 91%
" for the drainage of the paper pulp plants in the main part of the Ishikari
River and the Ebetsa River, 45% for the distillery drainage in the Toyohira

River, 4og in the city seversge, and is [the same as/ for the city sewerage
in the o0ld Ishikari River. '

¥ The quaiity of the river vater in the mainstresm of Ighikari River,
even ¥ith consideration of self purification and dilution, has & B.0.D. of

3<1 pom, and is 3.3 ppn in the Toyohira River. Making the allowable limit
in the desived wvater quelity 3 ppm.

M= B+ n

l+n Q...O....l.O..‘O.Q..’............... (2)

¥M: Measured water quality (B.0.D. 3 ppm in terms of
desired vater quality) _

E: B.0.D. of water polluted by humans 170 ppm.

2 Rate of controi

n: Multiple of diiuticn (discharge'drainege of human pollutica)
vhere X = 0.79, 20% of the factory drainage should be eliminated.

idkewise, in the Toychire Kiver factory area X = 0.71. It can be seen
fram this that the sewage treatment plants should carry out high grade\ treat-
ment, and 30f of Lactory drainage should be eliminated.

3. Water Quality Standards

\
Please refer to the references[]'gand ‘bulletinsgj for water quality
standards. In the downstream section (C) of the Ishikeri River of the pH)
B.0.D., and suspended matter are regulsted for factory drainage, the pH, Zn \
and Mz are regulated for mine drainage and the PH, B.G.D. and suspended mate
ter are regulated in the sewer systems. In addit on, f}e basinsg ch '

the s of fish conservation irclude the BactlT? 2/ qoporof19r 20/

te described later.

- ovbatal™? %/ Rivers and (B) and (C) in the Ishikert River. (B) end(C) wily '

1
1
3

‘ L]
\

Regulations Protecting Agricviiure

The basins vhich have become regulated rder to protect
agriculture are the Ishiksri River basins (A) and (8 o Regulations




for both also include protection of fishing and water works. Below is a
description of area {(A).

l. Pollution Source and Desired Water Quelity

The "gludge" that flows down and accumletes during the irrigation
veriod causee chemical damage to crops by decomposing, especially in the
late summer growing period. Nitrogen is given off in excessive quantities
cauging late crops and increasing the amount of cold weather damage. The
amount of nitrogen is four times greater than in other rice fields. As for
mechanical damage, the young sprouts are carried off by the incoming sludge
or are buried in it. Seeds rot in the seedbeds. The tillers are suppressed
and the roots develop in two stages. The ground temperature does not rise.
"Sludge" sticks to the water pumps and troughs and lowers their efficiency.
The area of arsble land is reduced due to the necessity of copstructing pre=-
cipitation beds {(ponds). As for harm to the fishing industry, "aludge" and
slime are the chief cause of death to natural food vegetation, as they
cover the river bed. The nuwber of fry are reduced due to harmful compon-
ents such as sodium sulfide and foul odors and there is a raplid decreace
in the amount of fish caught. One may also cite the fact that fishing gear
is demaged and that the price of fisk is lowered due to foul odor. The
principal source of pollution is the 79.5% load percentage of the B.0.D.
and the 78.3% load of suspended matter from the pulp factories. The B.0.D. :
load from the distilleries is 11.0%, suspended matter 8.2%; in the chemical .
plants the B.0.D. is 4.9%, the suspended mstter 6.0h. The B.O.D. load in
the sewerage is 4.3, and the suspended matter is T.l%. Ino was selected
as the jirrigation point and Osamnal was selected as the base point for
irrigation water and as the point at which trout and salmon are removed from
the water, and the relationship of water quslity to discharge wae sought.
The B.0O.D. at Ino was 10.3 ppm and 7.0 ppm at Osamnai. The water reaching
period was 5.7 hours. The self purification coefficient found from the
equation below was K = 0.72 and we can say that between Ino and Osammai 304
purification with respect to B.O.D. occuxs.

Qa = Qb b4 10"1@ Cr0ePR T c000008000000000000000000008 (3

Qa: B.0.D. in ppm at Osamnai :

@b: B.0.D. in ppm &t Ino

K : Self purification coefficient '

T : Reaching time, days ®
o.o: K= 0072 '

This self purification ccefficient includes both precipitation and dilution.
Pieage refer to reference 23 for the names of the constituent bacteria end
growth elements in "sludge." -

2. Desired Water Quality for Agriculture and Fisheries.
The water quality at vhich irrigation water will not suffer severe
.damsge shovld be characterized at the inthke peint by a pH of 6.5-7.0, then

shouid be 1/4 of the present amount of suspended matter, or 16 ppm and the
B.0.D. should be 3 ppm which is the level at which aquatic bacteria will not
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grow after the water has entered the paddies. The desired water quality for
fishing at the point {area) used should be characterized by & dissolved Op
coatent of more then 5 ppm, & pH of 6.5 to 8.5, a constant B.O.D. of 3 ppm, =
znd as for solid suspended metter, no substances should precipitate and
cover the river ved. As for colorstion and turbidity, no substances should
te permitted which will seversly impede the entry of sunlight into the water.

Offensive odor should not be perceptible. The CN should de below 0.025 pomt
and phenol below 0.02 ppm.

The B.0.D. was set at 3 ppm on the basis of the fact that & 4 ppm
there is considerable accumilation of sludge on the river bed ernd that it
does not accumilate at 2 ppm.

3. Water Quality Standards

Water quality standards have been established for areas (basins)
Bl2Y ena AL23, . At present the pH and phenol preseat no problems in
area A but the drainage is regulated in order to maintain an average and

the B.0.D. and suspended mettexr are regulated in order to minimize the
generation of sludge.

Regulstions for Improving Environmentel Hygiene

As river pollution becomes more pronounced, injury in the form of
headaches;, dizziness, ailments of the nose and respiratory organs from foul
odor occurs and for this reas( ter quality standards were established in
order to improve environmental hygiene. The Arzkawa basin (B) /See Note/,
ise. only the Sumids River pertains to this. The Neya River (Osaka) is cur-

. rently being discussed and the Shin Arakawa tall-race is scon to be discussed.

[Rote: The Arakava besin is classified as "A" (Japanese: Ko ) in the
Kenpo (Official Gazette)/

1. Pollution Source and Desired Water Quality

The Sumida River is the name attached to the downstream section of the
Arskawa River. It includes the section of river where the Arakawa is sepa=
rated from the Arakswa tail race at the Iwabuchi sluice. It fiows a dis-
‘tance of 20 ‘¥m to Tokyo Bay with widths varying from 90 to 187 m and an
average of 117 m. This is & tidal river, in which observations of the flow
(discharge) rate are difficult due to sinking of the ground owing to upwell-
ing of underground water. The current is reversed at high tide and while
consgiderable discharge is visible, the actual discharge is slight, about
30m3/sec. Most of the principal factories of the more than 50,000 in the
metropoclitan area are concentrated in & strip along this river. At the
present time fish eand shellfish have been tctally destroyed and even mosquis-
toes reportedly will not breed here. FPor estimation of the degree of pollu-
tion from house gewers a daily per capita sewage volume of 290 1 /day in the

‘overall river (drainage) basin and & per capita volume of 310 ¢/day for

special districts in Tokyo were employed. The total population living in the
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besin is 5,260,000, The basin population was fourd from the following equa=

ion. Multiplying the population of the river basin area by the per capita
sewage volume, the household sevage volume gemeration was computed to be
about 1,500,000 M3.

Basin population = LFOPUlstion within sdministrative districts/x/basin ares/())
Area of administ-ative districis

) L PER——y,

The sewage B.0O.D. from public sewerage not comnected to sewage treat-
ment plants and areas without sewerage was assumed to be 80 on the average.
The B.0.D. wag set at 80 as a result of toteling the poliution load from A
the 200 major factories (since the drainage from the factories other than
the 200 is smell and is mixed with sewage). The total load of pollution
released into the Sumide River was computed to be 2.26 kg/sec (100%) with
the following breakdown: B.O.D. load from houschold sewage 0.72 kg/sec

(32%), £rom the 200 factories 1.19 kg/sec (53%) a.nd 0.35 kg/sec (15%) from
other factories.

In the long term plan tc 1970, the amount of sanitary sewage in m3
that will be released into the Sumide River, including from the factories,
will show & 65% increase over 1961 and the increase in the pollution load
will be 54% or 3.5 kgfsec. The objective water quality with respect to this

has experimentslly been set at & B.0.D. of less than 10 ppm@s 21, 2§7 and

a dissolved oxygen content of more than 1[2-§7 with the condifion that no foul |
odor be emitted from the river. August, in which generation of odor is most
likely to occur, end which also is a month of low discharge, was examined as
the target month. If all drainage water is set st a B.0.D. of 10 ppm, the ¢
river B.0.D. will becoxe 10 ypm, but if discharged into the river with &
B.0.D. of 30 ppm it will be impossible to keep river BOD below 10 pp: even
with the present drainage. If drainage with 20 ppm is allowed, in the
future the running water for about five deys in August will have a B.0.D. ]
above 10 ppm. Conseguently the sewer drainsge B.0.D. was set at 20 rpm, and -
since at 20 ppm the sewage can only be.treated at & sewage treatmwent plant,
the policy that was established wes to divide the water standard into those
sreas with sewerage and those without.

2. Water Quality Standards
For details on standards see references 26 end 29. The regulations .
«» concern pH, B.O.D. aud suspended matter, and based on the premise that sewer-
age is utilized and the pollution load is high, the water gquality of each

factory is rather strictly regulated in comparison with rzgulations eise-
where.

Conclusions

River poklution and wuter pollution contrdl: laws in foreign countries
huve been surveyed above. They ull skare in the policy of striving to elim-
inate public nuisance to the greutest possibie degree through consideration
of the discharge of euch busin una the total volume of pollution and promo-
tion of cooperation between upstream and downstream industries, while
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- zaintaining that strict regulations are not necessarily the only esnswer to

3 wvater quality, and also striving to tolerate thos2 instances when the de-
- sired water quality is sometimes exceeded. It can be seen from the fact
thst the desired water quelity (running vater standard) B.0.D. is 2.3 to 3
ppa for the bese points in water works, fishing and agriculture, that the
poliution concentration of the drainage causing public nuisance is rather
strictly coatrolled.

Ag for the £inal effluent standards for drainage water established
on the basis of desired water quality, the fact that from the standpoint
1 i . of environmentel hygiene requirements, the final effiuent standard of B.0.D. i

- 20 ppm, in which the running water BOD is 10 ppm (degree at which odor is
not sironz), is more severe then the f£inal effluent standard of B.0.D. 130-

; 750 pra (Case C in Ishikari River) in the strict desired water quelity re-

. - quirements (rumning water B.0.D. 2.5-3 ppa) for protection of water works,
and upstresm and downstreem migration of fish (trout, salmom), is due to
the policy of guidance and improvement on & case-<by-case basis which is
based on the overall view of total pollution volure and discharge and the -
utilization of sewerage. Anway, since the mimber of basins to be designsted
and regulated, are to be expanded to 121 over the present 9 designated
besins, there of course will be rapid construction of treatment facilities
to handle household sewage and the upstream indugiries will have to direct
their efforts &% improving their manufacturing methods in order to reduce
their drainege to & minimum, as has already been accomplished in some
factories, They will also have to consider methods of production which
¥ill include drainage treatment, and recognize that even the present rather
low drainage concentration {eeveral opm in running water) is posing & pub-
lic nuisance. I deeply hope that we can resolve our preseat regrets and
impatience in being upsble to keep up with the rapid increase in pollution
and that we mey enjoy living in a bountiful, civilized world in which the
water supply that is ocur mainstay, the agricultiire and fishing which are
our staff of lile, and the streams and rivers wiich are our enjoyment, have
o - recoverzd some of their past beauty.

L
e e 7 e o St e e St
.

Tris paper is & compilation of materials on tae pollution prevention
laws whose objJective is &he protection of indusiry of all types, teken £
the special publication of the symposium held by this society lsst au
entitled "Regulation of River Water, as Seen from the Standpoint of Eaviron-
mental Hygiene".
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