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LEGALASPECTOFINDUSTRIALWASTE PROBLEMS INJAPAN

Olel:
Azhar
( Dosen fakultas Hukum Universitas Sriwijaya )

Abstract ;

This research is primarily aimed o analyze environmental-legal aspect of industrial
waiste problems in Japan. The first part of thix study tries 1o explore the listory and
definition of waste. This can be traced from Tokugawa (Edo) era, Meiji era, Showa era
and the current law. Moreover, in the second part of this study ties 1o explore the
present statd of industrial waste and industrial waste management Finally, we will
discuss and analyze legal aspect of industrial waste problems in Japan. Findingy
showed that there are theee types of problems such as: the problem of the types of
wastes, the location and waste dispoxal plant iiself

Koy Words: Ia£al aspect, industrial waste problem, Japan

A Introduction

Japan has significantly improved energy conservation and
environmental protection in the past few decades especially since the late 1980s.
Since that time, Japan has become a world leader in the development and
implementation of pollution control technologics and cnergy efficiency
innovations. It is now one of the preeminent international disseminators of
environmental technology.

The environmentally friendly nature of current Japanesc policics
represents a si gmﬁcam departure from earlier pcnods when the government
pursued economic development without regard to t.uvnmnmcnln! umpact. This
nearly exclusive focus on economic development Iéd to significant public health
problems like Minamata disease, Ttai-itai disease, and Yokkaichi asthma have
all become well-known phenomena that are serious threat to health and life,
which was caused by industrial emissions released in waste water. While Japan's
environmental protection efforts have improved, it is still faces a number of
environmental challenges. In particular, increased encry consumption as a result
of economic growth has led to increases in nuclear waste, road trafTic, pollution
and other encrgy-related environmental problems. These have offset somic of
Japan's environmental progress.
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B. History and Definition of Waste )

Itis probably very difficult to find out the exact pointin Japanese
history when the waste is known. However, the word waste in Japanese is
called “gomi.” There were many expressions of**gomi.” In the Tokugawa (I3do)
cra (1600-1867), the people called waste as “ariakuty,” or “‘akuta” and muny
other expressions. But most people used the word *“‘ariakuta.”’

At the beginning of Meiji era, Meiji 20 year (1887) the regulation
conceming waste management (Arniakuta torishimari kisoku) took into efJect.
This followed by the enforcement of Sewage Cleaning Law (Obutsu Seisou
Hou) in Showa 29 year (April 1954).2 The word “‘ariakuta’ still used until the
new law (The Law conceming Waste management and Public Cleansing No. 6
ol 2001) take into forced.

According to the book, Wide Garden (Koujien) published in 1955, the
wastes consists of “ari’’(“ant™), “akuta”(“‘waste”), “hokori” (*“dust’™), “mata”
(*second hand™), “tsumaranaimono” (“‘worthless things™), “muyounomono’
(“useless things™). The impression toward waste is that waste has small form
and light. Actually the word “ari”” and “akuta” comes from China. “Ari” means
one per ten billion, and *“‘akuta” means one per one hundred billion.

Nowadays, when we talk about the waste, the image of waste for people
is different from the image of waste in the previous time.. In the last fifly years,
Japanese people have experiences the growth of economic and oil price shock,
we feel that people around us have abundant many goods.

Fifty years ago, we never think or dream that a lot of endurance durability
consumers goods such a car as a waste. But in some develop countries such as
the United States, Japan, Germany, and Singapore, we found out in the
newspaper articles that people through away the car as a waste. This action
made people surprised.

Lately, when people from the developing countries see the landfill in
their country, they feel that many wastes in that landfill can be used. In some
articles in the developing countries, the waste hill is the valuable hill.?

' Matsufuji, Yasushi. (1998). Gomi syori no rekishi (The History of Waste

Treaument). p.3.
* WakkanaiShi no Seisou Jigyou Oyobi Resaikuru Ayumi (The Cronology of

Recycle and Cleaning in Wakkanai City.
* How street Children in New Delhi, India survive by collecting the waste

which give the income for fificen rupee (\0) perday, TBS news on 18:00 o'clock,
December 15, 1999, :

Y
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How street Children in New Delbi, India survive by collecting the
waste which give the income for fifleen rupee (40 perday, TBS news on 1800
a'clock, December 15, 1999,

Ifwe soein the socicty, there is abig influeice from social enviroament
wward the wastes. For example, the fotal distributions of goods, economic
power or purchase power, population density, thie Jarge asd the price of land.
The inllucnce determines whether the waste becorme wasteor vitluable things.

From this point of view the imuge of waste in Meiji Era has been
changed. Fonmerly the definition of waste isavery small object or dust becomes
unconditionally difficult definition. In this case the definition of wastc is ()¢
soouds in which is discharge by the owner whetherit is valuable or not.

‘ wasle is more casily recogrized than defined. To idividuals in
Westem society, the leflover blob of mustard on the rim of dinner plate, like
chicken bones or unchewable bits of gristle, is regarded as “waste " They
disposed them in the “waste bin," while, on completing the digestive process,
our bodies emit waste matter that s flushed into the Jocal sanitary system.

Our journey to work, our cars, buszs and lorries emit waste fumes
indo the dust polluted air of our cities, and in our office and house the daily
consignment of junk mail, Throughout the day our industrics and the power
stations on which ey depend for cnergy, dischanze waste eMuentinto streams
rivers or the sea and wastc emiissions into the air, Farmers, using infensive
methods of cultivationto maximize produce and profits, dowse their vast fields

sail, or spray their crops with synthetic pesticides in such quantities that some
mhvaﬁablyanialawnyhywwim. As the first gencration of mess nuclear
mct«smdulhcauloﬁum&hglife;wcmmlmgaquﬂwmbhn
olthe radicactive wasie that will remain a hazard iuo:tliseemwy.‘ Wesce how

world of tomorrow, the more we realize that we live in & world dominated by
waste. Most of it undesirable, and that, uness w do sometling about it hanianity
may disappear under its owndelritus, and the world we know witl it

What is the waste? Is there such a thing, or are there only i fferent
wastes? Isthe differen: in degree between a blob of mustard o 3 dinner
plate and a worn out nuclear reactor so great (in term of size or hazard) that

=

*How skeet Qubdeen oy NewDellu, uka yievive by collecting the wasie whach pne
the ke for fifleen rupee (W0) percay, TIRS news 1oy 13 Waehack Ivvender 15, 199,
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ithecomes a different in kind? Are there features common to all wastes that

not only justify one designation but also suggest a common solution (o the
problems they pose”

The world’s lexicographers and lawyers ofTer a little help. Unler
the heading “waste matter, refuse,” the Oxford English Dictionary (OFE1)
defines “refuse matter” as “unserviceable material remaining over from nivy
process of manufaciure; the uscless by products of any industrial process;
material or manufaciured articles so damaged as to be useless or unsellable,”
A concept of waste, which, in its limitation to industry and omission of
domestic or agricultural forms of waste, fails to reflect common usage. ‘The
first two definitions, however, view waste as part of a process, whilc all
three direct attentions to its uselessness or unserviceable,

Webster's New Intemational Dictionary (5* Edition) echoes the OED
in considering waste as “damaged, defective or superfluous material produced
during or left over from a manufacturing process or industrial operation™ and,
having used the world “superfluous,” proceeds to add, “material not usable
for the ordinary or main purpose of manufacture,” Webster, however, is
broader in examples, which include not only “material rejected during & textile
manufacturing process” but “fluid (or steam) allowed to escape without being
utilized™ and “worthless material removed in mining or digging operations.”
Finally, we reach “refuse from places of human or animal habitation," on the
one hand, garbage and rubbish. On the other, excrement, ordure, and so
cventually to sewage. But, like the OED, nowhere does Websier actually
define the essence of wasles,

Furthermore, the World Health Organization (WHO) experts’
discussion of “hazardous waste™ defines waste as “something which the owner
no lomerwnntsalagivmplacemdﬁmcmdwhichlusnocmmorpemdvul
market value.™ This has the merit of recognizing that waste exists in conlext,
that it has an owner and occupies a given placeand time, the essence of the
definition being that the owner does nol want it.

Law source in Japan concemed with precise and unambiguous
instructions for particular types of waste, often describe the issue by assigning
parameters Lo the limiting objective. According to the Waste Manugement
and Public Cleansing Law No. 6 0f 2001, waste refers to refuse, bulky refuse,

p ! Television News of Asahi Television on 10:00 pm. January 27, 2000, The
news reported on the dead of victing of nuclear reactor sccident in Ibaraki Prcfecture on

January 27, 2000
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ashes, sludye, human excreta, waste oil, waste acid and alkali, carcasses and
other filthy and unnecessary matter, which are in a solid or liquid state
(excluding radioactive waste and wasle polluted by radioactive).® This law
classifies the waste into two types: (1) domestic wastes or general wasics;
and (2) hldus\:jal wastes. ’

Waste can be classified according o the cause generating the waste us
idustrial waste generated by human production such as hazards and IMASSIVENess
and waste generated mainly by consumption for example household waste.

A general waste is the houschold garbage and night soiVdomestic waste
water. The houschold garbage consists of ordinary garbage and bulky wastes.
The ordinary garbage separated into four types of wastes, First, recycle ani
reusable nfaterials such as glasses, metals, pet bottles, and papers. Sccoml,
hezerdous materials such as batteries, tires, reftigerator, television, gas tank
and other items containing mercury or cadmium, Third, landfill wastes are
non-recyclable, non-hazardous wastes thut arc also non-combustible, sucl
as broken ceramic iters: construction debris, plastic, small electric appliance
and rublicr. Fourth, incinerated wastes are non-recyclable, non-hazardous,
combustible wastes such as soiled paper, kitchen wastc, filimy plastics of mixed
resin and unusable wood.' On the other hand, bulky waste consists of electrical
appliances like refrigerators, television sets and washing machine, fumiture
like desk and drawer, bicycle and Tatami.

Industrial wastes comprise 19 categories of waste as defined below (seo
thechart 1) Among the calegorics ofindustrial wastes, there are those considerad
as potentially explosive, loxic, infectious and hazardous to bhuman health or living
enviroument, They include oil waste, acid waste, infectious waste, alkali wasie,
PCEs waste, asbestos waste and other types ofharmful waste which are designated
as industrial waste under special control and require proper disposal,

Our working definition of waste thus bocomes waste is what we do not
want or what we fail to use, with the proviso that ¥ihe failure to use™ includes
“failure to use for its proper purpose.” Waste can be produced as the unwanted
by product of a process, or something can become waste when itis no longer
use{ul to the owner, or it is so used that it fails to fulfill its purposc.

* WIHO UN World 1Health Osganization 1983, Examples of Toxic Waste in
TWN 1989, 11102-10,

' Waste Management and Public Cleansing Law no 66 0f 2001 . Article 2,1,

* Waste Management and Public Cleansing Law no 66 0f 2001 Article 2.2,
*Yoshida F. 2002.11.

" Herslkowite, Aand Salemi U, 1OK7, P28
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Wastes in conteat occupies both space andtime, in tenms of space its fint
and most obvious charactenstic in Westem society. The increaseol consurplion
causes (e mountans of wiwanied matter pileup daily. The symbols of an aTlaw
thieow awayculture The wcustry dischange additional wastes into i, sca wd lad,
widd mounds of battered, rusting cars, rejected as the owner goes for anewer ax)
bigger moddel, replice e slag ofa defunct mining industry, now groci over.

In term of lime waste as we know it is essentially s modem problem.
Iuman being always produce waste, ifonly the discarded bones of animals
slaughtered for food, but the momentous increase in waste that characterizes
contemporary society dates only from Industrial Revolution. Throughout the
develop countries there are no longer enough convenient holes in the ground
into which 1o tip unwanted matter, while developing countrics, having refused (o
become the dustbin of the first, will, in its struggles (0 industrialize, exacerbate
the problem by producing its own volumes of waste."

Chart 1.
Type of Indurtrial Wape | Type of ladestrial Waste usider
L Special Contrsl
1.Cinder Waste oil
= = o
“Wasic oil I :
+-Wasie wcid Tnfectious indisrial wislc
5. Wesie nlkali Wasee PCBs
%, Wasie plastics Specific  [PCB  contamimied
Hazardous
Industrial midtcrial
Waste
7, Rubber waste Ashesias wawse
R Meial wasse Desigasiod  sewage
shudge
9. Glass and ceramic waste Slag, soot, cinder
10. Sk Sledge, waste woid,
wasae alkali :
11, Waste construction malcrial Waste oil (Waste ol
{Pieces of concrete and olber slmblar
waste resulting from demoldion of s0Mtion)
bulldings and odhier struciuees)

" The law concerming waste disposal and public cleanliness, Article 2 4
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1) Som

(Soent gathered in the soot-callecting
expuigenient # facilines designated in
the An Pollution Tentrol Law as
vk -producing facilities as well asat
facilmies! that incinerate  sludge,
waste oll, and wast: plastics)

13, Paper waste

(Puper wasic from the pulp, paper,
puper-processing,  and  paper-
wanufsciuring  industres,  paper
waste from the newspaper industry
(ncluding  all  ponted  matier
publshed on mewspent), paper
waste from the boakbinding industry
sod publications-peocessing
industry; other paper weste dusted
with PCB)

15, Textile waste

(Textile wasic from the textilc
indusiry (excluding the clothing and
other teatile products-

manufoctunng industries)

16.Plant snd animal matier

(Solid matter fram plants  and
wnirmals used as vaw matcrials in the
food-manufacturing, medical
goods-manufscturing, snd perfume-
manufacturing indugines.

17.Animal excrement
(Animal eacrement from livestock
and agnicultcral industoes)

14, Wond waste

(Wood wastc from  lumber-
manufacturing and wood products-
manufocturing  indugtry  (Including
the furnituresmanufscturing
industey), wood waste from the
construction  industry (only wood
waste from the demolition of
buildings and ceher structures)

1. Animal corpses

(Animal corpses from the Hvestock
and agricuhural industrics

19. Wastc that reaults from dispesal
of the

Above meationed industriol watte
and

Docs nat fall ender the above
calegornes

Source: Waste Management and Public cleansing Law No.6 of 2001,

C.The Present State of Industrial Wastes

Japanese pollution control law have been much applauded in
resent years.” The country has “moved rapidly from being the most
polluted nation on earth to being the nation most commitled Lo
environmental clean up and the most advanced in pollution control
technalogy, Japan cnacted some of the world's strictest environmentul
protection measures,” possessed by the mids 1970s * onc of the most
complete statury frameworks for environmental law i the world,” and

Y The Japan Tames, Waste Manila seat hack oflloaded Jamaary 12, 2004
'
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developed what “must be judged the world's most succesful pollution

abutement program." As a resull, according to its own officinls, “the
quality of Japan's environment is steadily improving. "

These plaudits are not undeserve, if the focus is, as it tends to b, on
traditional air and water pollution control meusure.'* With industrial wastes,
on theGotherGhand, the picture is less clear. [t is widely accepted that Buropean
couniries, having started earlier, are generally the world leaders in this area,
Japan, on the other hand, rarely figures in comparisons. There is very litile
analysis of Japanese industrial wastes management in Western or English
language sources. There is similarly little information about whether the siting
ofindustrial wastes treatment and disposal facilities is as much amatter of
contraversy in Japan.

It should come as no surprise that Japan has some industrial waste
problems to dealt with. The country's recent economic history hias created
an industrial structure where by products and industrial wastes are
inevitable. Japan experienced extraordinary economic growth over the
1950's, 1960%s, and 1970s, averaging 8-9% per year. Although GNP
growth rates eventually slowed down somewhat in the wake of the1973
oirl crisis, they remained relatively high, Industrial production increased
8% per year between the mid-1950s and the mid-1970s. Beginning in
the 1960s, Japanese economic planning shifted from the development of
light industry to heavy industry, especially steel and petrochemicals. These
developments vastly increased the demand for energy and spurred a
construction boom of thermal power station.” Production of steel and
clectricity increased nearly fourfold during the 1960s alone. Automabile
manulacturing rose almost twentyfold (1800%), and plastics by o factor

" Interview with the Hokkaido Governunent, Department of Enviroamesital
and Life style Official, Takasu Town Official and Wakkanai Municipal Official an Juni
and November 1999.

" Mckean, Margareth, A. (1981). Environmental Protest and Citizen Politics in
Japan. Berkeley: University of California Press. P.141.

¢ "' The successes detailed by the Organization for Economic Cooperstion
and development (OECD), for example, are all in conventional sreas of nir and
water pollution control of S02, Nox, BOD, ete. Among the specific areas where less
progress has been made is the low percentage of Japanese homes served by sewer
systems (OECD 1977) The OECD also notes that “other types of pollution eppear
10 have been comparatively neglected” (p.21). Industrial wastes appest to he vne
of these ~other types ™

2000 Sembanr €Calvise N 43 Tihaw X1° Septenber 20000 JIAN N 147000t 10



olUfilly. Production ofethylene, a useful indicator of petrochemical output,
mercased tenfold just in the period 1959 to 1965 and another seven
pmes by 2003, This generate more indusinal wastes,

This phenomenal postwar growth can be scen as the contemporiry
mani festation ofa drive to develop Japan that began with the Meiji restoration
in the late 1800s. The high rates of growth and industrialization are the most
dynamic economy in the world were the necessary conditions for the emergence
of the industrial waste problems. Some would argue that they were also
sulficient conditions, given the lack of environmental consciousness of the
govermment us well as industrial waste business. “Japancse industrial policy
after World War [1," one observer notes, *‘was pursued with disregard for human
health andicnvironmental needs.™” The extent and pace of industrialization,
loweves, is only part ofthe waste story.

! The clamentary fact of Japan's national life, as Chiloshi Yanaga suggests,
is 100 many people on oo littie land™.'* Japan has thirty five time as many
people as the United States on every square kilometer of habitable area (about

1400/km square as compare to 40/km square when mountainous regions, etc,
are excluded). Ithas about three times as many as densely populated Germany
and the Netherdands. Japan also has, by far, the industrial world's highest ratio
of GNP per unit area.™ Even more stnking is the density of the Tokyo,
Yokohama, Osaka and Nagoya arcas, They amount to only about | percent of
the area of the country but held one-third of its population and fully three-
quarters o its manufacturing in the 1970s. Industry thus tends to be in close
proximity (o population centers in Japan, The classic “solution to pollution
tirough dilution” formula is therefore even more probleniatic here than in other

** Imura, Hidefumi. 1989. Administration of Pollution Control at Local Level. In
cavironmentzl Policy in Japan, edited by Shigeto Tsuru-and Helmut Weidner, §4-96.

" Hoshino, Yoskire. 1992, Japan's Post-Second World War Environmental
Problems. In Industrial  Pollution in Japan, edited by Jun Ui, 64-76. Tokyo: United
Nations University P, 64-76,

" Article one of the 1967 Rasic Law for Envisonmental Follution Control stated
tha! “eovirommental poliution control policy shoald be conducted harmony with a
sound developiment of the economy.” “What this aciually meant,” says ‘Takue Slibata,
“was the environmestal pollution control should be hept within such s so us notOts
hinder econonmic developiment™ (1989, 246.47)  The “harmiony” «lune was renwoved
during the famwous 197007 pollution Diet ™

" Yanaga, Chitoshi. 1964, Japan Peaple wnd Pulities New York: Wiley sl
Sous p 20
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idustrial countnes, especially with respect to siting industrial waste Gacilities
the extraordinary density also mecans that space is, cven more than usual, at 3
prenuum, Land costs are correspondingly very high. “Geographically, Japan is
un envronmentalist's nightmare, **

According to the accepted official estimate, Japan was in 2003
discharging about 412 million tons per year of material containing industrial
wastes.* When the amount of generation in 2001 is looked at classified by
industry, the electricity, gas, heat supply, water system and steel industry
and construction industrics cach comprised about 20%, next was the
agricultural in order. Further, classificd by type, most of the amount discard
was sludge (47.3%), next were the feces and urine of animal (22.6%) and
construction waste malerials (13.7%).* These three types comprised more
than three fourth of the total amount. While this quantity is considerable,
the total is very high comparison with other industrial states. The United
States, for example, gencrates an estimated 240-280 million tons per year
ofhazardous waste (as defined by U.S. regulations).”® Even taking inta
account the fact that the relevant American laws define hazardous wastes
more broadly than industrial wastes in effect in Japan in 19805 does net
muke up the substantial difference.? Based on the data that the Japanese
figures ought to be much higher. If we consider total Japanese production
in the major industrics contributing to the hazardous waste stream (c.g.,
petrochemicals, iron and steel, pulp and paper, and electrical machinery
and electronies) and compare these output levels to those of the United
Sates, Japan is probably producing, at a minimum, 40 to 60 million tons of
hazardous wastes cach year, not the 1.4 million tons the ofTicial statistics
record. These culculations are spelled out in more detail elswhere.

Though the amount of wasie being produced is apparently
underestimated in Japan itself, itislikelygmu:rdmnﬁmlo[myirﬂuaﬁaloounu!

* OECD. 1977, Environmental Policies in Japan. Pacis. P 10,

" Pempel, T. J, 1982, Policy and Politics in Japan. Philadelphia: Temple,
¥ Ministry of the Environment Government of Japan. hitp/www.envgogplitnd. (Jiakses
20 Maret 2010).

¥ Clean Japan Senta (Japan Clean Center).

* Bernett, Harold C. 1994, Toxic Debts and the Superfund Dilervia Chapel
Hill: University of Nonh Carolina Press.

B Miller (i Jeffiey and Johnston. Craig. 1996, he Law of Hazardoas wase
Disposal and Remediation Cases-Legislation-Regulation-lolicies We Fublishing Ce
131148
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wther than the United States. The problen is worsening in both magnitude and
complexity.™® While there are no official figures available on the rate of growth
of industrial waste in Japan, a reasonable ballpark estimate suggests their
production is probably increasing 3 to 5 % annually.”” The waste problem in
Japan is also hecoming more complex and more difficult to manage. Asane
Japanese official, Masaru Tanaka, has noted, “new compound matenial
developed by new techinology and diversified life pattems will changethe quality
and increase the quality of such waste thatare difficult to treat, and produce
intermediate waste in the course of treatment™ ™ “These,"” he adds, with some
under statement,” “may cause new cavironmental problems."

D. Indus{rial Waste Management

The Japanese system for the treatment and disposal of industnial waste
is similar to that of some other industrial countrics, in the sense that itis more &
private-scctor than a public-sector matier. Goverument cstablish standards,
but the onus is on private companies to treat and disposc of their own wastc.
To the extent govemment is involved, the management of industrial waste in
Japan is less responsibility of the national govemmient and muchmore that the
prefecture governments.OUnlike many countrics, particularly the United States
and Canada, whichrarely heavily on land filling, there is much more emphasis in
Japan on trcatment and reduction of the industrial and hazardous waste strean.
Most of the large Japanesc companics thus utilize on-site treatiment. The Tokyo
arca plant of Nissan, for example, has it own industrial waste treatiment facility,
including two incincrators. Japan's Waste Management and Public Cleansing,
Law No 60f2001 specify the type of treatment to be given to different (ypes of
industrial waste. Thc law also specifics criteria for lanfill operations and what
sort of waste can be deposited into what type of landfills. There are theee

¢
» OECD. 1977, Envuommental Policies in Japan, ans,
198BS, The State of the Eaviromnent, 1985, FFans

. 1991a. Environmental Indicalors. Paris,
~__1991b. The Sate of the Envitotment, Pans.

MU Jun 1989, Pollution Export. In Enviconnental Policy m Japan, edited by
Shigeto Taaru acd Helowt Weidner, 395412 Berlin Sigos Thohe o 195 412

" Tekahiko, Kimwra, Bereau of Publw Cleansing, Tobye Mcliopolitan
Governent, Personal comumunication with the suths, Apeil 20060

" Tanaka M 1985 The State of the Art of Tavestigatins and Hescarches i

e | vel 1 oof Waste Management in Japan Hulletn Tostitute of Publ Health, 34 No
)
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types: simple uncontrolled (Inert) landfills ( for nonhazardous, stable malcrials)

lcachate-controlled landfills (for nonhazardous but nonstable wasie), and
contained sites (Strictly Controlled Landfills) (for hazardous waste). While first
two types are fairly common, there only forty four of the third type in all of
Japan.** About halfofthese (twenty or so) are used and managed by private
companies for theirown wastes. Most of the remaining are managed by private
waste disposal companies. There are only two strictly controlled landfills are
publicly operated.

There canbe little doubt, however, that Japan has contaminated sites,
and probably large numbers of them. According to one Japanesc official, a
program is “absolutely necessary” because there are “many areas where.
groundwater and soils have been contaminated by chemicals.®® One was
discovered a few years ago in Kokura city on Kyushu, for example. A preperty
on which there had been an explosives plant since before World War II became
surrounded by residential areas. The company decided to sell the site. When
government officials investigated, they found toxic contamination from improper
landfill. The area was quiectly cleaned up by private contractors. In another
case, highly toxic hexavalent chromium was found buried near a factorysitein
Tokyo.”? Private companies capable of dealing with such problems claim to
know of many such affected areas that will require treatment, but they do not
find their services in much demand. _

National agencies have begun planning a comprehensive survey of
possible contaminated sites.>® If the surveys of other countries provide an
irdication, the number of sites in Japan could range from a few thousand (as in
Canada, Denmark, and the Netherlands) to, as is more likely, tens of thousands
(as in the United States and Germany). Experience elsewhere also suggests
that the first surveys done will underestimate the extent of the problem; that of
the sites discovered, one in ten or more will require urgent attention; and that

, Cleaning up contaminated sites will be very expensives, roughly twenty times
the cost per unit of treating waste. >

*® Weiner. 1989b. The Politic Alcoholism: Building an Arena Around Social
Problem.p497-98.

*' Tanaka,M. 1990, The Sate of Art of Investigations and Rescarches in the Field
of waste management in Japan. Bulletin, Institute of Public Health 34, nos 34 83.94 4

" Dr. Osami Nakasugi (21).

* Hurdle, Reich, and Stiskin 1987, Island of dreams: environmental Crisis in
Japan. New York: Autunn Press.p.6,

*Tanaka, M. 1985,92.
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k. Legul Aspect ol Industrial Waste Problems

Today, among problems directly related to the disposal of wasle,
dangerous waste moving overnational boundarics and the abandoning of such
waste in ocean walers can be mentioned as matters of prime concem. Indireetly,
tese problems are deeply involved with the warming of the global environmei,
dioxin, acid raln, and destruction of the ozone layer. From this vantage point,
Uie wasie disposal problem is of prime important on a world scaie,

On the domestic scencas well us the cconomy develops and the life
styles of citizens undergo change, the volume of gencrated waste continues 1o
gow and the varieties of wastes become increasingly diversity. It also becomes
ncreasingly difficult to secure adequate waste disposal facilities.™ Inappropriate
disposal thtough illcgal abandoning ef waste is becoming amajor social problem
and the situation related to waste is now very serious.™

The first is the problem of the types of waste. According to the spint
of the Law Concerning Waste Management and Public Cleansing No. 66 of
2001 article 2 (4), industrial waste divided into three types: stable, supervisory
and closed waste, Stable wastes are comprised of only five sorts; plastic; rubber;
metal, glass and china, and wastes generated from the demolition of buildings.
These types of wastes aren't able to dissolve in water or disintegrate should be
dispose at Inert Type Land fill Site. Supervisory wastes include slime and cinders
with toxic substance under certain levels, the dregs of plant and wood and so
on should be disposing at Controlled Type Landfill Site, Morcover, very loxic
slime and cinder must be disposed ofinto the closed type of waste sites (Strictly
Controlicd Type Landfill Sitc). Among of these types, stable waste the most
numercus, and the most frequently cause of friction with residents. We must
dump only stable waste into stable disposal sites, so the prevention of ground
water pollution ard the treatimesit of wastewater and gas are not needed in .,
The typical facility is a huge hole in the ground or a valley with a dam, where the
people dump waste and cover the matenial with carth, Certainly, if the wastes
are limited to the five sorts listed above, the problam may rarely anse. However,
this is not really. The complete segregation of waste is impossble und some
onganic matter cainol be excludad, and there are soome mictal wistes with painting
or cadiium plating and mixed in the stable waste

TORCD I 1S) Clona lay 142
* Hastaheynmw, Tohenuchn Sangyoudad bt o Hootsw (b o and Tndustial
Wasie) r?
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The second problem is the location. According to the spirit ol thie
Law Conceming Waste Management and Public Cleansing No. 66 0f 2001
article 11, the businesses shall be required to manage of their industrial wastc
by themselves, The municipalities may manage of those industnal waste which
can be managed of together with municipal solid waste and which are judged to
be in need of their management, either solely or jointly with someone else ag
part of their work. The prefecture governments are entitled to manage of, as
part of their work, the industrial waste which is judged to be in need ol their
management inorder to ensure the proper management of industrial waste. Itis
amatier of business, and each prefecture govemment has authonity. Therefore,
prefectures must peomit industrial wastes disposal companies to operae, if they
fulfill the necessary conditions of the taw.*” On the other hand, neither cilics noc
towns have the authority or obligation to dispose of industrial waste. But in
some arcas (he cities or towns have industrial waste facilities.”

Alter all, it is impossible for prefecture or municipal governments to
conlrol the location of final disposal sites of industrial wastes. However, the
locations of final disposal sites are near residential arcas, or concentrated ina
municipality. The state of things is not different in the case of intermediate
disposal facilitics.

Let us baefly review some relevant cases of industinal waste fucilities in
Jopan nrea with empliasis on the rapid changes ofliving habits in which have brouglt
about significant trend in natuse of the waste and in the wary they can be treated,

Moreover, the industrial wastes tend to spread from where they are
deposited. This is not apart of the relatively minor preblem of blowing paper.
For industrial waste in ane locality can cause problem elsewhere, they cither to
be transported, or they are converted to gases through, forixmncc.mbmt‘w.
mcimlod or to liquids through, for example, leachates (the liquids emerging
* from landfills (dump) after rain or strain water has been allow o inder).

Thereis a negative side to this angument that industrial waste pollution
miay be the more difficult to overcome. Although some wastes are biodegrdable
and will, if long enough, but the facts showed us that the industrial wastes have
cause many victims,

" Kitamwra, Yovhinobu 1998 Sangyoulaikibutsu he no houseitsinabutasn
{Lawand Policy of Industrial Solid vaste), Tokyo: Daichi Hoki.p. 144,

" Based on interview with Hokkaido Government, Department of Lanv i muvent
and Life Style Official, on June, 1999,

2046 Simbur Cabaye No 43 Tahun X1, September 2010 155N Ne. 141100614



In Nose, Osaka Prefecture, the highest concentrations of carcinogeruce
dioxins in the nation have been found in sludge ina pond at municipal garbaje
incincrator plant in this northam Osaka community. The result of dioxin sampling
taken in November 1977, when the initial survey results were released, showed
dioxin concentrations of 23,000 pictograuns (one trillionth of a gram) per gram
of topsoil in the pord sludge at a site 100 meters from the smokestacks ol the
garbage incinezator.™

In November 1998, official send experts to conduct a serics of studics of
dioxin concentrations in soil and water nearby after readings of 2,700 pictograms
were detected in a chestnut grove on the grounds of alocal high school #

Ministry of Health and Welfare reports that in Germany, the

restrictsagricultural use of land if more than 40 pictograms of dioxin
arc delected in 1-gram soil samples. The children arc advised not to play on
land where more than 100 pictograms of dioxin are found in soil samples *!
Dioxins are very toxie, and are linked to cancer and other health problems,

More than | 5 percent people living in Tokorozawa area in Saitama
Prefecture and in Nose, Osaka, have ingested cancer-causing dioxin at rates
highet than the government safety standards, and the Environment Agency, 4
pictograms per-kilogram.® The survey also found that more than 90 percent
of the dioxin entered the resident's bodies through food

The highest rate was 8.6 pictograms per kilogram olbody weight imiarkoed
by a person in Tokorozawa area, The government’s standard is 4 pictograms
per kilogram.

Tokorozawa is known for its many garbage incinerators, which
reporiedly discharging dioxin emission, Soil around an incinerater in Nose
contained the highesi concentration of dioxin,*'

* lnterviewed with te officsals at Takasw Tuwn Office and Wak kanal Muracipal
Office wn November 1999,

* Asali Shinbun. Highest dioxm bevel reconded 199804 1K, (dinkses 27
Maret 2010)

* Asahi Shinbun Highest dionm bevel cevmnded 199804 1K (diakses 21
Maret 2010

Al Shenbun Highest diosim Jesel recorded 1990040 18 (diukaes 22
Matet J010)

** Avali Shasbuans Fhgh duonun bevels ot i 2 areas 1990 0n 11 (diakses 22
Maiet 2010).

‘
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The Environment Agency surveyed 63 people in five municipalitics in
Saitama Prefectures, including Tokorozawa, and Nose from October to the
December 1998, In Tokorozawa and Nose, people volunteered for the survey
They were classified into two groups, those living within two kilometers of
garbage incinerators and those living more than two kilometers from those
facilities. The surveyed showed that highest level was 8.6 pictograms per-
kilogram of the body weight per-day, double than national safety standard ||
15 also estimated that the amount of the cancer-causing substance that entered
their bodies through air and soil.

According to Labor Ministry that workers who dismantled part of
dioxin-contaminated waste incinerating facility in Nose, Osaka Prefecture bave
been diagnosed as having high concentration of dioxins in their blood and
probably inhaled vaporized dioxin.

The Osaka Labor Bureau reported that the secondary dioxin poisoning
was possible caused when the workers used gas bumers on partsof the structure,
vaponzing thedioxin.

On August 15, 2000, the Labor Ministry reported to a government
committee made up of experts on environmental pollution that as many as 5,380
pictograms of dioxin per gram of blood fat were detected in the blood of workers
who helped dismantie the incinerator in the town of Nose. This is the highest
level ever detected in the blood of workets in Japan**

Another problem is the industrial waste disposal plant it self.
According to Waste Management and Public Cleansing Law no 66 of 2001
article 15-3 that the prefecture governors may revoke the permission of
Paragraph 1 of Asticle 15 pertaining to the said industrial waste disposal facility,
or order the installer to make the necessary improvements of the said industrial
waste disposal facility within a specified period of lime or suspend its operation
for a specified period of time, when there is a case which falls under one of
the following ltems.

1) Where the structure of industrial waste disposal facility pertaining 1o
the permission of Paragraph 1 of Article 15 or its operation and
mainienance is recognized as nol complying with the techuucal stanla s
provided in ltem 1) of Paragraph 1 of Article 15-2 or Article 15-2.2 ot

“ Asalii Shinbun. High dioxin levels found in 2 areas, 99808/ 1. (diokses 22
Maret 2010),

“ Japan Tinxs.High dioxin ingestion found in Osaka and Saitamng Prefec-
ture. 1999/8/31. <diakscs 22 Maret 2010),
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the plan concenung installation or plan for operation and maintenance
sct forth in the application of Paragraph 2 of Article 15 pettaining to the
said permission (or if the permission of Paragraph | of the preceding
Article is granted for that plan, the modified plan is applicd).

2) Whengthe capability of the installer of industrial waste disposal facilitics
is recognized as not satislying the standards specified by the Ordinance
ofthe Ministry of the Environment in Item 3) of Paragraph | of Article
15-2.

3) When the installer of industrial waste disposal facilitics takes actions
which violate the Laws, or demands, asks or indicates another person
to act against the Laws, or helps another personto do so.

4) When the installer of industrial waste disposal facilitics becomes to be
enc ofa. to f. of ltem 2) of Paragraph 3 of Articlc 14.

5) When the installer of industrial waste disposal facilitics violates the
condition attached to the said permission under the provision of
Paragraph 4 ol Article 15-2.

A major part of the problem in Japan aniscs from already contaminadad
sites.** These sites include poorly managed present or fonner land [ills and
dumps, old or abandoned industrial sites, and storage arcas for such oxins us
PCBs.** Most industnal countrics have ot least begun to deal with this problem,
and most camed out surveys of its extent during 1980s. Unfortunately Japian
has not yet. There is no single article in the Waste Management and Public
Cleasing Law or legislation in Japan focused on site remediation, and there 14
no ongoing national progran to ideatify sites, let alone do the necesary eleanp
There nave been a few isolated and specific cleanup operations. Indeed, the
contamunated sites problem in Japun has not yet really surfaced (if thatis the
correct term). There has been no Japanese love canal story. As i consequence,
public concern about the problem remains high

There is waste disposal plant in nesghbothood Tokyo's Suginami-ku
s causing a headache for its residents. A ward cominuttee of experts, which has
been uwestigating the proldem since resolents began complimmny of ill-healt,
announ. e i intenm cepot that a relationship exists betsween the location of
the prlaast mosed the bealth conditions of residents i the arca

= Vhe Japan Tunes Workens nay have sdiaded duonin Abgac 200 20000 (doab s
22 Maret 2010).

" Latirega, 1994,p.23.

“ Japae Environmental Agency 1986128,
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The survey found that the symptoms of the illness dubbed “Suginami-
byo" (“Suginami Sickness™), which include respiratory problems, dizziness and
numbness in the limb, skin rashes, sore throats and eyesproblem, increased for
residents who live closer 1o the facility, operated by Tokyo Metropolitan
Government, It is said that it was the first time that a local government had
recognized the existence of such a problem in this case.

The random survey was conducted a total of three thousand two
hundred people in four districts in Suganami-ku, including Igusa, close to the
facility, and three other districts.

The result also concluded that a majority of people exhibited these
symploms between 1996, when the facility went into service and unlil 19984
The futal accidents happened toward twa workers which caused them to die
und one was in critical condition after they collapse from lack of oxygen while
working at industrial waste disposal facility in Chikushino, Fukuoka Prefecturs
on October 1999,

Morcover, According to the Environment Agency and the Kanagawa
Prefecture govemment that the dioxin contents of air over an industrial district
near the U.S. Atsugi Naval Air Facility in Kanagawa Prefecture is 35 times the
government standard,*'

The two government institution believe the cancer-causing agent is being
emitted by an industrial waste incinerator run by Environ-tech, aprivate industrial
waste disposal firm inclose proximity to the military facility.

In the most recent study, conducted for 56 days from late December
1999 until late Februaty 2000, officials found the highest level of dioxin to
be 21 pictograms per cubic meter of air, compared with the govermm.ent’s
guideline of 0.6 pictograms introduced on January 2000, Furthermore,
On June 30, 2000 Aichi Prefecture, municipal official informed that a
concentration of dioxin exceeded the legal limit was detectad in pases emitted
from an incinerator in Toyota City. Gases from the incinerator opcrated by
the Shadier industrial waste disposal company contained 3,500 nanoge wms

* LuGrega, 1994, Hazardous Waste Management New Yok Motirave
Hillp172.

* Mainichi Shinbun. Waste sile is one big headache.99/9/16/ (dinkscs 22
Maret 2010).

" Mainichi Shinbun. Two die of asphyxiation at waste plant.1999/10007,
(diakses 22 Maret 2010)

" The Japan Times. Dioxin in sir over U.S. bases tines standard, April 20, 2000.
(diakses 22 Maret 2010).

-~
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(one billionth of a gram) of dioxin per cubic meter, about 44 times (he
governmeni st limit of 80 nanograms.™

According to Ministry Health and welfare the amount of dioxin s the
lighest ever been detected in waste gases in Japan. [n additior, in May 2000,
(e Constructign Ministry's local oflice unwittingly came upon high level of dioxin
and polychlorinated biphenyl's* (PCBs) in soil on the northeastem edge of
Jand wedged between the two rivers, Tsurumi and Toriyama rivers, near Shin-
Yokohama Station. Dioxin level were at 2,300 picograms per gram of soil,
compared with the L0 picograms deemed sale by the Environment Agency,
while 192 mg of PCBs per kilogram were found, whereis the agency deans
zero 10 be the nomn.* Both dioxin and PCEs are carcinogenic. They accumulate
in the fat dfanunals and move up in the food chain,

The site was like a simple abandoned lot until the end of November
1999 when 1t was made public. The area is highly contaminated by chemicals
that pose a risk to both wildlife and people. Authornitics, residents and
builders do agree on one thing that the waste probably dumped around
1973. As the former landowner stressed that the arca was waste storape
or dumpsite in 1970s.%

Adioxin survey conducted by a citizen's group confirmed dioxin poliution
wtonwide, with the hiyghest concenrations in wrban arcas with waste incineraton.
Members of Seihatsu Club, w Kanto-based cooperative, ind others paid for
the 30 mullion yen testing fees with donation. A Canadiawn finm analyzes the
saniples of soil. According to Teiichi Aoyama, head of the Tokyo-based firm
Environmental Research Institutes that the ligh levels are Bikely doe 0 industrial
wastc incincrators.”’

In story ou dioxin in May 2000, Jagaus Tunes wrider Mick Corliss ioted
Japan's contain ten times the mmount of dios i ur other industialized countrics ™

-

e Japan Tanes Ehonm woaw oroes 115 Tases line s stwseland Apeil 20, 20000,
(daabnes 27 Y Qaret 20000

Ve Japns Tavwes Dhoonin 44 weten bepal vovwt July 1 2000 (hiah wes 27 Maret 20001

T hiphenybe e o what ccnystalliome hybos wbon COHES Colly e especially us
aheat iansber mediun)

*The Japan Tunes, Cancer-causing chencal found at Yoholuou sile, Augus!
27, 2000, (diakscs 22 Maret 2010),

" The Japan Tunes. Cancer-causing chemical found at Yokohama site. August
27, 2000. (diakses 23 Maret 2010).

*The Japan Times, Dioxin contamination worst at Atsugi base, survey finds.
May21, 2000.
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Thehighest overall average for region was Chitba (4.48) with aligh of
£,02, Kanagawa Prefecture averaged 3.06 pg. Hokkaido average 0.62, and in
Kyushu the average was 1,21, withahighof5.43 pgin Chikuho, Fukiioka Prefecture.

As mentioned before thé controversy over a privale incinerator located
nexttothe US. Navy's Atsugi Airbase in Kanagawa Prefecture to leam that
the highest dioxin levels anywhere were found on the base, sbout 400 meters
from the incinezators $3 pg-TEQ per gram.

Seikatsu Club is committed to ongoing testing, ankl hopes the government
will begin to supervise waste disposal more strictly, encourage retumable and
recyclable. The group would also like the business and industrial waste business
sector 1o take more responsibility for waste reduction and proper disposal.

ese illustrations lead to the main themes of this study that there are
some loop-hole of legal aspect of industrial waste problenis can be regarded as
not only handling, transporting, incinerator and landfill problems but also the
problems generuted accompany with and after handling, tnuspoiting, meinerator
wd land i1l the industria! wastes. At least, the “visible" costinvolved are dominated
hy amnount of spend on collection, transportation, processing, disposal and Lund(ill
making. The “invisible" or difficult quantily social costs have not received the
atteidion we believe they should, The mclusion i the overallwecounting would
lead 1o solutions much nearer the optinun than are those presently being pursued.

F. Conclusion

"T'he waste prroblem is not a new tungs i Jipan, 11 has storical toot i
Japanese history more or less one hundred years ugo watliothe enforcenent ol
wie tegulation concerming waste managenient (Aot Tovsda Kisoku) e
peobilenn of industial waste as might be expetod appeas alony wath the ccononie
prowth, accelerated industnalization, consumgtion wind b growth, These
cause the oapanding volume and types of mdustonl wastes  The problens is
witse g in buoth magitude mod comple sty The waste peobden i Japi is
alaes beconng complex and more ditBiou' o manage D he sdusteinl waste
problems can not be descibed solely in tesns of Tigures on preoduction wd
reatinene. Amajor pert of the problem i Jupan anses Grom slecady contimmnanad
sites. Industrial waste problems can be regarded as not only handling,
transporting, incinerator and landfill problem but also the problems gencratedd
sccompany with and after incinerator and land filling the industrial wastes.

In order to cope with the industrial problem in Japan, there are some
clforts have been done such as the improvement of industrial waste ireatment,
management, and the revision and enforcement ofindustrial waste regulation.
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Thehighest overall average for region was Cluba (4.48) wath alugh of
£.02, Kanagawa Prefecture averaged 3.06 pg. Hokkaido average 0.62, and in
Kyushu the average was 1,21, withahigho5.43 pgin Chikulio, Fulauoka Prefecture.

As mentioned before theé controversy over a privale incinerator located
nexttothe US. Navy's Atsugi Airbase in Kanagawa Prefecture to leam that
the highest dioxin levels anywhere were found on the base, about 400 meters
from the incinezators 3 pg-TEQ per gram.

Seikatsu Club is committed to ongoing testing, ankl hopes the govermiment
will begin (o supervise waste disposal more strictly, encourage retumable and
recyclable. The group would also like the business and industrial waste business
sector 1o take more responsibility for waste reduction and proper disposal.

‘Fhese illustrations lead to the main themes of this study that theee are
somé loop-hole of legal aspect of industrial waste problenis can be regarded as
not only handling, transporting, incinerator and landfill problems but also the

1s generutod accompany with and afler handling, truspoiting, mcinerutor
and land (il the industria! wastes. At least, the “visible" cost involved are dominated
hy anount of spend on collection, transportation, processing, disposal and land(ill
making. The “invisible" or difficult quantily social costs have not received the
attcution webelieve they should, The mclusion in the overall secounting would
leaud to solutions much nearer the optinnuni than are those presently being pursud.

F. Conclusion

The waste problem is not a new tungs i Jipa, 1 has lstorical toat i
Japanese history more or less one hundeed years ugo with the enforcenent ol
the regulation concerning waste managenient (Arik ot Totsln Kisoku) The
peobilenn of industial waste s might be expos tod appeas along with the ocononie
prowth, accelerated industnalization, consumption wond b growth, These
cause the oapanding volume and types of idustoad wastes  The problen is
wistse g 0 both tnagitode mod comple sty The waste paobden i Japin is
alaes becoming complex and more o't o manage e sdusteinl waste
problens can not be desciibed solely in terns of Tigures o peoduction ad
reatinene. Amajor part of the problem in Jupan wnses from slecaly contimmmanxd
sites. Industrial waste problems can be regarded as not only handling,
transporting, incinerator and landfill problem but also the problems gencrated
sccompany with and after incinerator and land filling the industrial wastes.

In order to cope with the industrial problem in Japan, there are some
cilorts have been done such as the improvement of industrial waste Ireatment,
management, and the revision arxd enforcement ofindustrial waste regulition.
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Article, Television, interview and paper:

Anticle one of the 1967 Basic Law for Environmental Pollution Control staed
that “cnvironmental pollution control policy should be conducted in
harmony with a sound development of the economy.™ *What this
actually meant," says Takue Shibata, “was the environmental poliution
control should be kept withinsuch limits 5o as notOto hiseier econormic
development™ (1989, 246-47). The "harmony” clause was removed
duning the famous 19700 pollution Diet™

How sireet Chikdren in Now Delhi, India survive by collecting the waste which
give the income for fifleen rupee (M0) perday, TBS news on 18:00
o'clock, December 15, 1999.

Interview with the Hokkaido Government, Depastment of Envirommental snd
Life style Official, Takasu Town Official and Wakkunai Muticipal
OMicial on Juni and November 1999.

Interview with Hokkaido Govemment, Departmen! of Environment and Life
Style Official, on June, 1999,

Television News of Asahi Television on 10:00 pm January 27, 2000 The news
reported on the dead of victims of nuclear reactor sccident in [haraki
Prefecture on January 27, 2000,

The Japan Times, Waste Manila sent back oflloaded. January 1 2, 2000,

The successes detatled by the Organization for Economic Cooperution and
development (OECD), for example, are all in convestional arcas of
air and water poliution control of S02, Nox, BOD, etc. Amongthe
specific areas where less progress has been made is the low percentage
of Japancse homes served by sewer systems (OECD 1977). The
OECD also notes that “other types of pollution appeur to have been
comparatively neglected” (p.21). Industrial wastes appear 1o be one
of these “othertypes.™ Waste Management and Public Cleansing Law
no 66 0f2001.
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[aternet:

Assthi Shinbun, Highest dioxin level recondod. 1998/04/18. (dinkses 24 Maret 2010)
Asahi Shinbun, Highest dioxin level recondod. 199804718, (dinkses 24 Mant 2010)
Asahi Shinbun. Highest dioxin level rocondad. 1998041 8. (diakses 24 Marct 2010)

Asahi Shinban, High dioxin levels found in 2 areas. 199808/ 31 (diakses 25
Maret 2010).

Asali Shi‘.nbun. High dioxin levels found in 2 arcas. [998/08531. (diakses 25
Maret 2010),

Japian Times. ] ligh dioxin ingestion found in Ok and Saitama Prefecture, O
8731, (diakses 25 Maret 2010)

The Japan Times. Workers may have inhaled dioxin, Augins 20, 2000, (diakses
25 Maret 2010).

Moaursichi Sl Wastc site 15 one bag Dessbe be 200 T (oo 1S Mandt 2010)

Manichi Shinbun. Two dic of wsplhiys st st waste plant 1220 HVO7. (dik ses
26 Maret 2010)

The Jagan Tunes Dioxin i mir over LS basen rnes siwland Apid 20, 2000
(diaknes 26 Maset 2010)

The Japan Times. Dioxin in air over ULS, bases tiines stunland, April 20, 2000.
(diakses 26 Marct 2010).

The Japan Times. Dioxin 44 times legal lirmit. July 1, 2000, (diakses 26 Maret 2010).

The Japan Times. Cancer-causing chemical found at Yokohama site. August
27, 2000, (diakses 26 Maret 2010).

The Japan Times. Cancer-causing chemical found at Yokohama site. August
27, 2000. (diakses 26 Maret 2010).
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The Japan Times. Dioxin contamination worst at Atsugi base, survey finds. May
21, 2000.(diakses 26 Maret 2010).

The Japan Times. Dioxin found deadly for sure and they are putnping out. July
17, 2000. (diakses 26 Maret 2010).

The Japan Times. Dioxin contamination worst at Atsugi base, survey finds. May
21, 2000.(diakses 26 Maret 2010).

The Japan Times. Dioxin found deadly for sure and they are pumping out. July
17, 2000. (diakses 26 Maret 2010).
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