that focus on air and water poliution. So it is desirable to
improve the current legal systems by supplementing the
provisions for regulation of offensive odors.

Moreovef, the regulation should reflect the present
states of the offensi?e odors in the source factories -and
the conditions of public. damages around the factories. The
government should establish the regulation and enforce it
gradually by setting the feasible targets as well as fixing
indispénsable and sufficient periods for the factories to

prepare the regulation and propagation.

{5) EﬁproVement of central tanning wastewalter treatment

plant

Wastewater of tanneries, the most important sources of
offensive odors in the factories, is not treated in each
factories but intrdduced to tﬁe cehtrél wastewater tfeatment
plant and treated éll together. As the capacity of the piant
has reached to the limit dué'to ihcfease of the faétories,
it'is required to impro§e the plant as well as wvastewaler

canal.

(6) Strengihening of surveillance and control syslems

In order fto cope with the increase of public complaints
about offensive odors, the goﬁernment should strengthen
surveillance and control system against odor source

factories.
6.5.3 Long Term Program

(1) Enfordement of the regulation of ocffensive odors

Offensive. 0Odor Regulation shall ‘be enforced with

adequate suspension periods after the term of promulgation.
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Moratorium is set for the purpose of propagalting the
contents of regulation to the'publics and establishing or
revising the related laWs and regulations.

For small and medium scale . factories and business
establishment, it is necessary Lo Lake special concerns such
as expansion of moratorium. Moreover, the 'governmeht
authority should establish surveillanﬁe and control sYstems,
measurement and analysis systems, and technical and
financial assistance sysﬁems to the priVafe sectors in order

to start the regulation.

{2) Establishment of odor measurement systems

The most important matter for the authority to enforce
the regﬁlation depends on the odor measurement Syétems to
examine C{hat the offensive odofs from the factory satisfy
the regulation standards. For this reason, the gbvernmenf
should establish the official methods of odor measurement
and'develop the personnel and equipment for odor measurement

in the administration. before starting the regulafion.
Odor measurement station 'Shall be deveéloped 1in order
before the enforcement' of  the regulation to cover all

factories in the regulation area.

(3) Development of industrial wastes treatment plant

Every odor soufce'factories should be responsible for
the treatment of the wastewater and wastes, whereas some
small and medium scale factories do not haVe'enough'dapacity
to provide the pollution control facility. The governmeﬁtal
authority should support and recommend installing the
collective treatment facility or disposal plant which .is
more effective for pollutidn control than individual:

facilities in c¢ollaboration with the factories,
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(4) Establishment of assistance systems to private sectors

The Qovernmental authority shall improve and strengthen
the technical and financial assistance systems which promote
the installation of deodorization facilities in odor source
faétbries, In order to take. special consideration to small
and medium scale factories, current assistance systems for

polluticon control should be reccnsidered and reformed.
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A-1 History of Japanese Administration

Against Offensive Odors

Before World War II
Accompanied with the development of mining and
manufacturing industries, public complaints on
offensive odors increased. |

Around 1955-1965
Ag the Japanese ecohomy rises quickly, offensive
odor problems éame out around petroleum complexes
and their industry.

Sep. 1965 Ministry of Health and Welfare stated studies on

_ of fengive odors. {continued to 1970) -

Sep. 1965 MHW organized The National Committee of Pollution
Control as an advisory organization for the
Minister.

Apr. 1966 Miyagi Prefecture enacted the Regulation of
Offensive Odors based ¢on the salt water balance

~ ~method in the Decrees for Pollution Prevention.

Oct. 1966 National Committee of Pollution Control published

- the Report. (Offensive odor was set down as an
_indépendent item among -.the environmental
pollutions which should be taken " up as the
bbﬁects of Government administration.)

Aug. 1967 Basic Law for Environmental Pollution Confrol was
promulgated.

1969 Number of the complaints about offensive odors to
the local public institutions mounted to the
second éfter noise and vibration.

May 1969 - The first White Paper on Environméntal Pollution
was prepared and submitted to the Diet.

Sep. 1969 An inhabitants' voting was  executed on the
offensive odor problem of a livestock factory in

. Shioyama City, Yamanashi Prefecture. The majority

voted for suspension of the factory.



Nov. 19&9
Mar. 1970
July 19?0
Dec. 1970
Dec. 1970
Mar. 1971
June 19?T
July 1971
1972

May 1972

MHW = established the Committer for Study of
Offensive Odors as one of its advisory
organizations. _

The Committee for Study of Offensive Odors
submitted the intermediate report “Study on
Offensive Odors." '

The Head Quarter for Countermeasures Against
Public Nuisances. was established in the
Government. _

The 69th Extraordinary Diet segsion was held.
(the public nuisance session: establishment and
revision of 14 laws related to envirconmental
Pollution)

The Prime Minister approved the Primary Plan for
Prevention of Environmental Pollution.

Bill of the Offensive Odor Prevention Law was
submitted to the 65th ordinary session of the
Diet and decided by the cabinet meeting.

The Qffensive Odor Control Law was promulgated,
Environment =~ Agency was inaugurated. (The
administfations on offensive odor were
transferred from Ministry of Health and Welfare
to  the  Environment  Agency.  Thus,  the
administrations for prevention of environmental
pollution were integrated to the agency.)

Number of Eomplaints about Offensive Odors
exceeded 20,000 over the year. (higﬁest record in

the history)

‘The report on “Fundamental Principles of

Offensive Odor - Substance Designation’ and
-Regulation Range - Setting"” of the National

Committee for Public ‘Nuisance .Countermeasures

Examination was issued. (Five substances;
ammonia, methyl mercaptan, hydrogen sulfide,
“methyl sulfide . and trimethylamine; were



May
May
May

May

Oct.

Apr.

Apr.

Aug.

Sep.

Sep.

Sep.

Oct.
Oct.

1972
1972
1972

1972
1973

1975

i976

1976

1976

1976

1976

1976
1977

designated.)

Cabinet Order for the Offensive.Odor Control Law
was promulgated.

Ordinance of the Prime Minisbter's 0Office for the
Offensive Odor Control Law was promulgated.
Environment Agency notified +the “methods for
Measufing of fensive odor substances.”

The Offensive Odor Control Law was enacted.

Soka City enacted the regulations of to offensive
odors on basis of the triangle odor bag method.
Annual Survey on ofifensive odor was started by
the EA. (Number of the complaints: 18,143; the
survey conducted every yeaf since this year)

The Committee of Study on  Qffensive Odor
Evaluation Methods prepared {fan. intermediate
report) Report on Study on Offensive Odor

Evaluation Methods.

The - report on ~ “Fundamental Principles of
Offensive odor Substance Designation = and
Regulation Rangé Setting"® of .the Central

Committee for Public Nuisance Countermeasures
Examination was issued. (Three substances;
dimethyl disulfide, acetic aldehyde and styrene;
weré added to the offensive odor éubstances.)

Offengsive 0Odor Prevention Law - was partially
amended. {The three offensive odor substances

Wwere added.)

Offensive Odor Prevention Law was partially

~amended.

Enviréhhent Agency amended “the _meashrement
method for offensive odor substances" partially.
The revised Ordinance was enacted.

Tokyo Metropolis enactéd the regulation reléted
to 6ffensiVe odor cdntrol by the triangle odor

bag method.



Mar .

Mar .

Apr.

Apr.

Oct.

Nov.

Apr.

Jan.
June
Apr.
June
July

Sap.

Apr.

1978

1978

1978

1979

1979

1979

1980
1981

1981

1982

1982

1982

1982

1983

Environment ‘Agency prepared Survey Report on
Sensory Test Methods.

Environment Agency prepared Technical Manual for
Offensive QOdor Prevention'(Part 1) .

(Parts 2, 3 and 4 were since prepared by March,
1981.) _

Miyvagl Preféctufe enacted the instrucfion
guidance related to offensive odor control by the
triangle 0er bag method:

Sagamihara City enacted the regulation related to
offensive odor control by the trianglée odor bag
method. _

Saitama Prefecture took the same action as the
above.

Ashikaga City enacted fhe dingtruction guidance
related to offensive odor control by the triangle
odor bag method. _ |

Fuji City took the same action as the above,
KusatSu City enacted the regulation related to
offensive odor control by the triangle odor bag
method.

Chiba Prefeétgre enacted the instruction Quidance
related to offensive odor control by the triangle
odor bag method.

Yokohama Citg took the same action as the above.
Environmeht Agency prepared Survey - Report on
Sensory Test Methods.

Niigata Préfecturé enacted the regulation related
te offensive odor control by the triangle odor
bag method.

Cumma Prefegture enacted the instruction guidance
related to dffensive odor éontrol by the triangle
odor bag method.' .

Kanagawa Prefecture took fhe same action as the

above.



June 1983
Mar. 1984
Apr. 1984
May 1984

May 1984

June 1984
July 1984
Feb. 1985
May 1985

June 1885
Apr. 1986
Aug. 1986
Sep. 1986
Apr. 1987
May 1987

June 1987
July. 1987
Apr. 1988

.Fukushima

Yamaguchi Prefecture took the same action as the

above. _
Environment Agency notified the partial amendment
for offensive odor

of the measurement methods

substances. (an amendment of measurement method
for ammonia, and others) _

Izumi-otsu City enacited the instruclicon guidance
related to offensive odor control by the triangle
odor bag method.

Nagasaki Prefecture took the same action as the

above.

Kasugai City took the sahe action ags the above.
Kobe City took the same acticon as the above.
Hokkaido Prefecture took the same action as the
abové._ _

Nagoyva City took the same action as the above.
KYofo City took the same action as.the above,

Yao City took the same action as the above.
Osaka City took the same action as the above.
Yamagata City took the same action as the above.
Shimizu City took the same action as the above.
Establishment of Research Institute for Odor
Measures, an incorporated body, was approved and
registered. '
enacted the instruction

Higashi-osaka City

guidance related to offensive odor coﬁtrol by the
triangle odor bag method.
Study Report on Setting Standard for Regulation

of Offensive Odor Substances Contained in

Discharged Water was prepared.

Prefecture cnacted the instruction

guidance,rélated_to offensive odor control by the

triangle ddor bag method.

Nara Prefecture took the same action as the

above,



Nowv.

Apr.

Apr.

July
Sep.

Sep.

Sep.

Oct.

Apr.
Apr.

1988

1989

1989

1989
1989

1989

1989

1989

1990
1990

Envirenﬁént Agency prepared Report on Improvement
and . Promotion  of Offeﬁsive Odor Preventive
Technologieg and Result of Promotion, Part 1
(Coatiné factoriéé).

{The followinj parts have since been published:
Pt.2 (Swinefy), Pt. 3 (Printing factories), Pt. 4
(Cattle and domestic fowls breeding), Pt. 5 (Fish
entrails and bones disposal workshops), Pt. 6

(Marine products ‘processing factories), Pt. 7

"{FRP manufacturing {factories), Pt. B8 (Rendering

factories), Pt. 9 (Sewage fécilities), and Pt. 10
(Sanitation tanks and building pits).

Tochigil Prefecture enacted the - instruction
guidance related to ofiensive odor control by the
triangle odor bag method.

Shimane Prefecture took {he gsame action as the

above.

‘Hikone City took the game action as the above.

The Central Committee for Public Nuisance
Counter-méasures Examinatioh re-issued Report on
Fundamental Principles of Offensive Odor
Substance Designation and Regulation Rangé
Setting. (Four substances such as propionic acid
were added to the offensive odor subs{ances.)

The Ordinance for Execution of .bffensive Odor
Prevention Law was partially ‘amended. Taddition
of the four offensive odor substances)

The Rule for Execution of Offensive Odor
Prevention Law was partially amended.
Measurement Methods fbr Offensive Odor
Substances, one of Environmental ' Agency
notifications, was partially amended.

The revised Ordinance was enacted.

Environment Agency prepared Manual for Simple

Measurement of Offénsive Odor Substances.



Apr.

Dec.
Mar .

Mar.

Mar .

Jan.

May

June

June

June

June

Sep.

Apr.

1990

1990
1991
1992

1992

1993

1993

1993

1993

1993

1993

1993

1994

Sendai City enacted the instruction ggidance
relatéd to offensive odor control by the triangle
odor bag method. _
Hachinche City took the same action as the above,
Amagasaki City took the same action as the above.
Environment Agency notified Rule for Examination
and Certification of Knowledge and Skill Relating
to Tests Judging Odor Using the Olfactory Sense.
Environment Agency notified Methods of Test
Judging Odor Using the Olfactory Sense.
Environment Agency approved Services of
Examination and Certification of Odor Judging
Technician, offered by Research Institute for
Odor Measures.

Otake City enacted the instruction guidance
related to offensive odor control by the triangle
odor bag method. _

The Central Committee for Public Nuisance
Couhter—measures Examination re-issued Report on
Setting Offensive Odof Substance Designation and

Regulation Range. (Ten substances such_as toluene

‘were added to the dffensive odor substances.)

The Ordinance for Execution of Offensive Odor
Prevention Law was partially' amended. {(The ten
cffensive odof substances were added.)

The Rule for Execution  of Offensive Odor
Prevention'Law was partially amended.

Iwate Prefecture enacted the instruction guidance
related to 'offensive odor control by triangle
odor bag mefhod.

Methods  for Measurement of Offensive  Odor
Substances, one - of Environment Agency
notifications, was partially amended.

The revised Ordinance will be enacted.



A-2 Present State of Offensive Odors in Japan

(1 Number of offensive odor grievances

Environment Agency receives reports .on the state of
offensive odor grievances and implementation of Offensive
Odor Prevention Law every year from Metropolis, Prefectures
and Government Ordinance Desighated Cities and summarizes
the data 1in ‘order +to prepare fundamental data sets for

promotion of countermeasures against offensive odor.

Offensive odor is & popular public nuisance called the
5ensory nuisanée together with noise and vibration. It has
various Caﬁses and evolves to so many grievances as to be
_the second after noise among the typical seven sorts of

public nuisance. (Figure 2-1)

The _numbef of grievances is only slightly decreasing
since 1980, whereas it was substatially decreasing after a
peak in 1972. The number was 11,932 in 1990,'about a half of
that in 1972 (Figure 2-2).

Grievances  Y¥oil Contanination

74,294

s =
N

Figure 2-1 Number of Component Ratio of Grievances

(FY 1990)
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Figure 2-2 Tfends in Number of Grievances

Note: The data between 1970 and 1974 were prepared by
Committee for Public Nuisance Control, and those
since 1975 by Environment Agency.

(2) Recent numbers of'grievance§

Line of metropolis and prefectures in the decending
ocrder of.number of foeﬁsive odor grievances stands in the
order: Tdkyo Metropolis, Aichi Prefecture, Osaka Prefecture,
Chiba Préfecture, Kanagawa Prefecture, and so on, with the
Metropelis and prefectures including large cities appearing
in the head.

Examining the data | by business classification,
stockbreeding comes at the top with a share of about 24 %
with service business agricultUIe and others, about 22 % ,
at ‘the next. The category relatihg to factories and other
business places includes 8,666 grievances {(74.3 % ).

) Dividing the nﬁmber-of grievances into those inside and
outside the regulated areas, those of service business and
6thers occupy the largest éhafe in the.inside whereas those
of stockbréeding agriculture occupy about 49 2% in the

outside’ (Figure 2-4).
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{(3) State of grievance management

Governors of metropolis and prefectures should designate
the areas where discharge of offensive odor substances
generatéd by business aétivities in factories and other
business places 1is to be regulated, and set down the
sténdard values for the regulation. (This authority 1is
assigned to «city governors 1in the Government ordinance
designated cities.} The designated areas are located in the
total of 1,460 ({about 45 % of the total) cities, towns and
villages; 548 cities, 783 towns, 106 villages and 23 special
administrative sections; in . the 47 metropolis and

prefectures as of the end of FY 1990.

The metropolis or prefecture g¢governor is authorized to
issue recommendations of improvement or, if needed, orders
of improvement for prevention of 'offensiVe_ odor to the
person whb has instélled the specific business place 'if it
discharges offensive odor in excess of the .regulation
standard accompanying to its business activities so that the
inhabitants' 1lives are affiliated. (This authority is

assigned to the office of city, town and village.)

The number of grievances handled in FY 1990 was 11,294,
of which 8,193 (72.5 %) Wére inside regulation areas and

3,101 (27.5 9% ) outside. (Table 2-1)

Four thousand six hundred and éixty one (4,661) on-the-
spot inspections were executed as the action based on the
Law in the régulétion area. The number oI business places
where measuremeht was conducted for management of the
" grievances was 331 (of which 37 résulted.in uncompliance) .
Four (4) recommendations for improvement were issued, none of
which evolved into order of improvement. Besides, 5,246

administrative instructions were executed against offensive

-11—



odor business places in regulation areas. Thus, most of the
offensive odor grievances are being controlled with the
administrative instruction, not with the recommendation or

the order of improvement.

Actiong based on ordinances or rules are taken also
outside the regulation areas. Those included 1,162 on-the-
spot inspections, 35 measurements, three recommendations and

no orders of improvement in FY 1980.
No significant chronoleogical changes are seen in ratios
of each action to the total number of grievances, although

with some variations. ({(Figure 2-5)

Table 2~-1 State of Offensive Odor Grievance Management

(FY1990)
Regulation Area Total
Inside | Outside

Number of grievances 8,348 3,318 11,666
Grievances treated 8,193 3,101 11,294

Actions - ' _
Field Inspection 4,661 1,162 5,823
Report. 499 146 645
Measurement | 331 | 35 1366
Compliance 204 - 33 327
Uncompliance 37 2] 39
ITnstructicn 5,246 2,149 7,395
‘Recommendation 4 3 ' 7
: Iﬁégovement Order Q i .0 Q




W%::
1987 7:
1983
1989

1990 b=

. 000

4, 040

5, 000

00g

10, 000

L RILE
}

St

o 254

&

RRamase

ARCRR)

R L T BT

R FA

ek 3:193 P

SR

L] Number of Grievanees
[ rield Ingpection
[1 0dor ¥easurement

f5} Administrative
Instruction

Figure 2-5 Change of foensive Odor Grievance Management

(Insidé Regulation Areas)



A-3 OFFENSIYE 0DOR CONTROL LAV
Law No. 91 of 1971

Chapter 1 General Provisions (Article 1 and Article 2)
Chapter 11 Regulations (Article 3 ﬂv13)_ .

Chapter 111 Miscellaneous Provisions (Arficle 14 ~19)
Chapter IV Penal Provisions (Article 20 ~22)

Schedule

CHAPTER |  GENERAL PROVISIONS

{Purpose)

Article 1 |

This Law is enacted for the purpose of preserving living environment and
contributing to protection of the people's health by regulating the
discharge of_ offensive odor substances generated in the course of
business activities at factories or other places of business.
{(Definition)

Article 2

“Offensive odor substances” as ﬁsed in this Law means ammonia, methyl
melcaptan, and othér substances as described in the Cabinet Order as

likely to cause unpleasaht odors and disrupt the living environment.
CHAPTER II REGULATIONS

(Regulation Area)

Art{cle_g

The prefectural governors shall designate densely populated areas or
other areas, in which contrel of offensive odor is needed to preserve the
living énvifonment of the residents. as “regulation areas" in which -the
discharge (including Ileakage, ﬁereinéffar the same shall apply). of
offensive odor substances generated in the course of business activities
at factories or other places of business <(hereinafter referred to. as

simply “place of business").

_14_



(Regulation Standards)

Article 4

The prefectural governors shall establish regulation standards for
offensive odor substances as indicated in the following regulation
standards items and for each regulation area or each division of
regulation area which shall be made in consideration of natural and
social conditions of the areas.

(1) Regulation standards for offensive odor substances, génerated in the
course of business activities at a place of business, at the ground
surface on the boundary line of the site of said place to business shall
be established as standards of méximum permissible concentration in the
air within the range stipulated by the ordinance of the Prime Minister's
Office.

(2) Regulation standards for offensive odor substances, generated in the
course of business activities at a blace of business and discharged from
smoke stacks or other gas emission facilities, shall be established,
based on the permissible concentration established under the preceding
Stbparagraph, as standa:ds of .permissible flow rate or permissible
-concentration in the emitted gas according to the height of the stacks
pursuant té the method provided for under the ordinance of the Prime
Minister's Office.

(3) Regulation standards for offensive odor substances, genmerated in the
course of business activities and .discharged from a place of business
included in the waste water, shall be established, _baséd' on the
permissiblé- concentration established under the Subpafagraﬁh 1, as
standards of permissible cohcentratinn in the waste water pursﬁant to the
method provided for un&er the ordinance of the Prime Minister's Office.
{Hearing of Opinion of Mayors of Municipalities)

Article 5 | |

1. Should the prefectﬁral gbvernor ihtend‘to.make a désignation of ‘a
regulation area and_stibuiate regulation standards, he shall hear  the
opinions df'the mayors of ‘the municipalities.(hereinafter including the
mayors of_spegial wards) having administrative jurisdiction over said
regulation area. :Such shall also apply to alteration, revocation of

designation of regulation. areas, or abolition of regulation standards.

4.15__



2. in the cases of the preceding Paragraph, the prefeptural governor may
hear the opinions of the mayors of municipalities having administrative
jurisdiction over the area surrounding said regulation area if he deems
it necessary.

(Public Notice of Designation df Regulation Area, etc.)

Article b

Should the prefecéural governor designate a regulation area or set
regulation standards, he shall give public notice to this effect in
accordance with the provisions of the order of the Prime Minister's
Office. Such shall aléo apply to alteration, revocation of designation
of the regulation area, or abolition of regulation standards.

{Duty to Observe Regulation Standards)

A person eétablishing a place of business ﬁithiﬁ a regulation area shall
observe the regulation standards for said regulation area. '
{Improvement Recommendation and Order)

Article 8

1. Should the prefectural governor deem the living environment disrupted
because the discharge of offensive odor substancés generated in fhe
course of business activities at a place of business in a regulation area
does not conform to the regulation standards, he may recommend the person
who has established said place of business to improve the operation of
the facility causing the Offénsive odor substances, to .improve ‘the
facility for preventing discharge of offensive odor substances, or. to
take other measures to diminish discharge of the offensive odor
substances to the éxtent necessary for rectification of the situation and
within a reasonable time to be set.

7. Should the person who is recommended under the preceding Paragraph not
obey this recommendation the prefectural goverhor may order ﬁim to take
the measures in said recommendation within a reasonable period to be set.
3. The measures under the stipulations of the preceding Paragraph shall
not be taken against a person who has established his place of business
within said reguiation area within one (1) year of the date of its
designation as a regulation area or against the.discharge of offensive

odor substances by a person Who has established his place'of business
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within one (1) year of the new establishment of regulation standards for
such offensive odor substances generated at said place of business.

4. Should the regulation standards be made stricter with respect to
discharge of  the offensive odor substances generated at said place of
business the measures provided for in Paragraph 2 may not be taken for
one year from the.date of revision if said discharge conforms to the
regulation standards Eéfore their revision,

5. Should the prefectural governor intend to take actions provided for in
Paragraph 1 or Paragraph ? against the operator of a smali business, he
shall take into consideration the effects upon said operator's business
activities,

(Request to Governor of Prefectures, etc.)

Article 9

The mayor of a municipality may, if he deems it necessary to preserve the
living'enviroﬁment of the residents, request the prefectural governor to
deSignate a regulation area, to make regulation standards or to
strengthen them, or to take actions under Paragraph 1 or Paragraph ? of
‘the preceding Article with resbect to the place of business from which
offensive odor substances are discharged. |
(Measures to be Taken in Case of Accidents)

Article'lg

Should an accident .occur at the place bf buéiness and thereby discharge
‘offensive odor substances inconsistent with or likely to be incomsistent
with the regulation standards, the person who has established said place
of business-wifhin the regulation area shall immediately take emergency
measures to cope with said accident and to restore the original state
before the accident.

(Measurement of Offensive Odor)

Article 11 |

The prefectural governér shall be required to measure the concentrations
of offensive odor substances in the air within the regulation area inm
order to preserve the living environment of the residents.

(Prevention of Offenéive Odor at Waterways, etc.)

Article 12 |

A person who assumes charge of a sewerage ditch, river, pond, .swamp,
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harbor, or other ﬁaterway or place into which sewerage flows shall taken
proper care of sald waterway or place so that the living environment of
residents in thé'vicinity is not disrupted by the emission of offensive
odors from said waterway or place.

{(Prohibition of Combustion of Things Generating Offensive Odors)

Article 13

No person shall burn in the open air in a heavily pbpulated area without
cause great quantities of rubber, hides, synthetic resins, waste oil, or

other things as will generate offensive ﬁdor during combustion.
CHAPTER 111 HISCELLANEOUS PROVISIONS

(Report and Inspection)

Article 14 |
1. Should the prefectural governor deem it to bhe necessary with.respect
te the measures to be taken in accordance with thé provisions of
Pa:agraph 1 or Paragraph 2 of Article 8, he may require_the person who
has established said place of Eusiness to report on the cifcumstances'of
oﬁeratioh of the facility egenerating offensive odor substances,
conditions of establiéhment of.the equipment for preventing discharge of
offensive odor substances, or other necessary matters relating to
prevention of offensive odors or he may have his official enter said
place of business ‘and inspect the facility generating offensive odor
substances and other objects.

2. The official who enters and inspects in accordance with the provisions
of the preceding Paragrabh shall carry an identification card and present
it to the person concerned.

'3. The authority to enter and inspéct under Paragréph 1 shall not be
construed as éuthority for the purpose of a police search.

{Cooperation of Concerned Administr&tive Agencies, etc.)

Article 15 |

1. Should the prefectural governor deem it to be necessary in order to
achieve the purpose of this Law,_he may request the heads of cohcerned
administrative agencies or the heads of concerned local public bodies to

present data or information, to give their opinions, and to cooperate in
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other manners with respect to business activities at the place of

business genérating offensive odor substances, technigues for prevenling

discharge of offensive odor ~substances, techniques for preventing

discharge of offensive odor substances, and other matters necessary for

preventing offensive odors.

2. For the purpose of harmonious and proper enforcement of this Law. The

heads of administrative agencies concerned shall endeavor to give advice

and assist. the prefectural governor with respect to the methods of

measurement of offensive odor substances, techniques for preventing the

discharge of offensive odor substances} and other necessary matters

relating to preventing offensive odors.

(State Assistance)

Article 16

The State shall endeévor"tb use 1its good offices in financial

arrangements, Lo give techrical advice, and to render other assistance

for the establishment or improvemént of facilities necessary for

preventing offenSive odors generated at the place of business.

(Promotion of Studies, etc.)

Article 17 ‘

The State shall  promote studies for improving  facilities genéfating
offensive odors, studies on the effects of offensive odors on the living

| environment dnd health, studies on methods of measuring offensive odors,

' and other studies related to preventing offensive odofs, ‘and  shall

endeavor to propagaté'the results of subh studies,

{Delegation of Administration)

Article 18 _

The adminiStréfiqn_ within the authority of the pfefectural ZOVEernors

authorized' under ~this Law may be delegated to the ‘mayors of

municipalities in accordance with the provisjons of the Cabinet Order.

{(Relationship to Regulations)

Article 19

The provisions of this Law shall not prohibit local public bodies from

enacting ordinances providing the necessary regulations for the discharge

of substances which cause offensive odors odors in addition to those

provided for under this Law.
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CHAPTER IV PENAL PROVISIONS

Article 20

Any person who violates the order issued in accordance with the
provisions of Article 8 Paragraph 2 shall be sentenced to imprisonment
not to exceed one (i) year or to a fine_not to exceed on hundred thousand
{100,000) yen.

Article 21

Any person who fails to report as required under the provisions of
Article Y4 Paragraph 1; who submits a false réport: or who has refhsed.
hindered, or avoided the inspection based upon the provisions of the same
Pafagrapn shall be sentenced to a fine not to exceed thirty thousand
(30,000) yen.

Article 22

In case a representative of a juridical person or an agent, employee, or
other worker of a juridical or natural person commits a violation as
referred to in the preceding two Articles with respect to the business of
said juridical or natural person, in addition to the punishment of the
actual offender, said juridical or natural person shall alsoc be subject

to the penalty of fine under the relevant Article. o
SCHEDULE

I. This Law shall become effective from the date to be set by Cabinet
Order within nct more than one (1) year after the date of promulgation
(June 1, 1971). - '

7. The provisions of Uthe preceding Paragraph notwithstanding. Article 8
Paragraph 2 snall not apply for two (2} years frnm the date of be
enforcement of this Law with respect to specific places of business“fo

be stipulated by.Cébinet'Order.
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CABINET ORDER FOR THE OFFENSIVE ODOR CONTROL LAW
No. 207 of 1972

The Cabinet enacts this Cabinet Order on the basis of provisions of
Article 2..Article 18, and Paragraph ? of the Schedule of the Offensive
Ddor Control Law (Law No.91 of 1971).

(Offensive Odor Substances)

Articlggl

The substances to be stipulated by Cabinet Order pursuvant to Article 2 of
the Offensive Odor Control Law (hereinafter referred to as the “Law"}
shall be the substances as designated below.
(1) Ammonia
(2) Hethyi'mércaptan
(3) Hydrogen sulfide
(%) Hethyl sulfide
(5) Methyl disulfide
(6) Trimethylamine
(7) Acetaldehyde
{(8) Propicnaldehyde
" (9) Normal-butyraldehyde
(10} Isobutyraldehyde
{lf)-Normalﬂvaieraldehyde
(12) Isovaleraldehyde
(13) Isobutyl alcoho!l
{(14) Etyl acetate
(1%) Hethyl'isobutyl ketone
(16) Toluene
{17) Stylene
(18) Xylene
{(19) Prépionic acid
{20). Normal-butyric acid
(Qi) Nofmal—vaieric acid

{(22) Isovaleric acid



(Delegation of Administration)

Article ? _

1. Among the administrative functions entrusted to the prefectural
governors as provided for in the Law, that relating to the recommendation
to be given under Article 8 Paragraph 1 of the Law, that relating to
measurements to be carried oul under Article 11 of the Law, and that
relating to the collection of reports and actuwal inspections to be
conducted under Arﬁicle 14 Paragraph | of the -Law shall be delegated to
the mayors of municipalities (eXciuding the mayors as designated in the
next Paragraph);

2. Among the administrative functions of the preceding Paragraph and
otﬁer administrative functions entrusted to the prefectural governors
under thé Law, that relating to the designation of regulation areas under
Article 3 of the Law, that relating to the establishment of regulation
standards under Arﬁicle 4 of the Law, that relating to the hearing of
opinidns under Article 5 Paragraph 2 of the Law, and that relating to the
publice notice to be given under Article 6 of the Law shall be delegated
to the mayors of the designated cities provided for in Article 252-19

Paragraph 1 of the Local Government Law (Law No.67 of 1947),

(Places of Business to Be Stipulated by Cabinet Order under Paragraph ?

of ‘the Schedule of tﬁe Law)

Article 3

Piaces of business to be stipulated by Cabinet Order under Paragraph ? of

thé Schedule of the Law shall be the following places of business. .

(1) Any place of business where.animals are raised. _

(2) Any place of business where sweet potato starch or potato starch
starch is made. _

(3} Any place of business where compound fertilizer, inéiuding'animal and
plant organic materials, is produced.

(4) A place of chemical treatment referred to in Article | Paragraph 5 of
the Law Concerning Dead Animals Treating Plant, Ete (Law No.140 of
1948) or place of.business as provided for in Article 8 of the same
Law where a facility Zfor the production of oil, fat, glue,

fertilizer, feed, or the like is established.
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{(5) Any place'of business other than those described. in the preceding

Subparagraphs where glue or

‘gelatin is produced.

{6) Any place of business other than those described in item (4) where

hides are produced.
SCHEDULE

This Cabinet Order shall become

of the Law (May 31, 1972),

SCHEDULE (Cabinet.drder No. 242
This Cabinet Order shall become
SCHEDULE (Cabinet Order No. 277
This Cébinet Order shall become
SCHEDULE (Cabinet Order No. 201

This Cabinet Order shall become

effective from the date of implementation

of 1976)

effective from Octobef 1, 1976,
of'1589)

effective from April 1, 1990,
of 1993)

effective from April 1, 1994,
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ORDINANCE OF THE PRIME MINISTER'S OFFICE
FOR THE OFFENSIVE ODOR CONTROL LAW

Ordinance of the Prime Minister's Qffice No. 39 of 1972

The Implementation Regulations for the Offensive Odor Control Law shall
be enacted as follows undef provisions of Article 4 Subparagraph 1 and
Subparagraph ? and Article 6 of the Offensive Odor Control Laﬁ (Law No.91

of 1971) and for the hurpose of implemeﬁting said Law.

(Range of Regulation Standards on the Boundary Line of Sites)

Article 1}

The rangé to be stipulated by Ordinance of the Prime Minister's Office
under Article 4 Subparagraph 1 of the Offensive Odor Control TLaw
{hereinafter referred to as the "Law") shall be that illustrated on the
right-hand side of the Separate List for each kind of offénsive odor
substance réferred to in Article 2 of the Laﬁ (hereinafter referred to as

"offensive odor substances").

{Method of Setting Regulation Standards for Smoke Stacks)

Article 2 |

1. The method to be provided for by Ordinance of the Prime HMinister's
Office under Article 4 Subparagraph 2 of the Law shall be that of
calculating the flow rate with the following equation for_each kihd of
offensive ‘odor substance (excluding 'methyl mefcaptan, methyl sulfide,
metyl disulfide, acetaldehyde, styrene, propionic acid, normal-butyric

acid, normal-valeric acid and isovaleric acid).
q =0.108x He?-Cm

Where _
=Flow rate (unit: m®/hour calculated at 0°C and at 1 atmospheric
prgssure) _
He=Height of stack adjusted using the method described in the next

Paragraph {(unit: meters)
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_ Cm=Value set as regulation standard in Article 4 Subparagraph 1 of
_the Law {(unit: parts per million [ppm])

Provided howeper that this formulé shall not apply if the height of

the stack adjusted using the method described in the next Paragraph

is less thén 5 meters.

2. The adjustment of height of the stack shall be done in accordance with

the following equation.
He=Ho-+4 0.65 (HBm-+ Ht)

0.795 Q-V
7.58
v

1+

: 1
H=2.01x 10°2Q- (T 288)- (2.30 log J+———1)

| '
J=——(1,460- 296X Y+
Q-v

T— 288
Where _
He= Adjusted height of stack (unit: meters)
Ho= Actual height of stack (unit: meters)

Q=Flow rate of exhaust gas at 15°C (unit: m®/second)

V=Exhaust velocity of exhaust gas (unit: meters/second)

T:=Température of exhaust gas {unit: absolute temperature)

(Methods of Measurement)

Article 3 _

The methods of measurement of the offensive odor substance when the
reguiation standards apply under Article 4 of the Law shall be those as

stipulated by tﬁe Director General of Environment Agency.

(Public Notice) o
Article 4
The public potice to be-gi#en in accordance with Article 6 of the Law

- shall be published in the official Gazette of the prefecture or the city
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referred to in Article 2 Paragraph 2 of the Implementation Order for the

Offensive Odor Control Law (Cabinet Order No.207 of 1972).
(Identification Card for Actual Inspection)

@rticle 2

The form of the Identification Card referred to in Article 14 Paragraph 2
of the Law shall be as shown separately.

SCHEDULE -

This Ordinance of the Prime Minister's Office shall become effective from

the date of implementation of the Law (May 31, 1972).
SCHEDULE (Ordinance of the Prime Minister's Office No. 49 in 1976)

This Ordinance of the Prime Minister's Office shall become effective from

October 1, 1976,
SCHEDULE (Ordinance of the Prime.Hinister's Office Ho. 50 in 1989)

This Ordinance of the Prime Minister's Office shall become effective from

April 1, 1990,
SCHEDULE (Ordinance of the Prime Minister's Office No. 34 in 1993)

This Ordinance of the Prime Minister's Office shall become effective from

April 1, 1994.

Table

{1) Ammonia The concentration in the air to be not less
than 1 ppm but not more than 5 ppm, :
(2) Methyl mercaptan The concentration in the air to be not less'
' than 0.002 ppm but not .more than 0.01 ppm; 
(3) H}&rogen sulfide The concentration in the air to be not less
than 0.02 ppm but not more than 0.2 ppm.
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The conrcentration in the air to be

{(4) Hethyl sulfide not less
' than 0.01 ppm but not more than 0.2 ppm.

(5) Methgl disulfide The concentration in the air to be not less
_ than 0.09 ppm but not more than 0.1 ppm,

(6) Trimethylamine The concentration in the air to be not less

_ ' than 0.00% ppm but not more than 0.07 ppm.

{7) Acetaldéhyde\ The éoncentratiou in the air to be not less
than 0.05'ppm but not more than 0.5 ppm.

(8) Propionaldehyde The concentration in the air to be not less
than 0.05 ppm but not more than 0.3 ppm.

(9) Normal-butyraldehyde | The concentration in the air to be not less

than 0.009 ppm but not more than 0.08 ppm.

(10} Isobutyraldehyde

The concentration in the air to be not less

than 0.02 ppm but not more than 0.2 ppm.

(1

Normal-valeraldehyde

The ceancentration in the air to be not less1

than 0,009 ppm but not more than 0.05 ppm.

Isovaleraldehyde

(12) The concentration in the air to be not less
_ than 0.003 ppm but not more than 0.01 ppm.
(13) Isobutyl! alcohol The concentration in the air to be not less
_ than 0.9 ppm but not more than 20 ppm.
T?Z) Etyl acetate The concenzfation in the air to be not less
"than 3 ppm but not more than 20 ppa.

Z?ﬁ) Methyl isobutyl ) The concentration in the air ‘to be not less

_ . ketone than t ppm but not more than 6 ppm.

(16) Toluene N Theﬁconcentration in the air to be not less

: than 10 ppm but not more than 60 pPpm.
{(17) Stylene Tﬁe'concentration in the air to be not less
S than 0.4 ppm but not more than ¢ ppm.
{18) Xylene The_concentrafqbn in the air to be not less
_ than 1 ppm but not more than 5 ppm.

{19) Propionic .acid The concentration in the air to be not less

. . _ _ than 8.03 pbm but not more than 0.02 ppm.

{20) Normal-butyric acid | The concentration in the air to be not less

| than 0,001 ppm-but not more than 0.006 ppm.

(21) Normal-valeric acid | The concentration in the air to be not less
_ than 0.0009 ppm but not more than 0.004 ppm.

{22} Iscvaleric acid The concentration in the air to be not less

than 0.001 ppm but not more than 0.01 ppm.
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1} Odor emission:

in Local Governments

Odor Emission Standards by Sensory Test

standards by local governments' decrees

Name of city Category Odor emission standards
" or prefecture -of area On boundary line At smoke stack
Hiyagi Pref.
_ Whole area Odor Index <10 Odor Index <25
{1966)
Soka City 1 10 300
I 15 500
(1973) i 20 1,000
Tokyo HMetropolis | 10 10
I 15 15
{1977) I 20 20
Sagamihara City
Whole area — 300
{1979)
Saitama City -
Whole area 10, 20, 30%%% 300, 500, 1,000 0
(1979) :
Kusatsu City I 10 300
. I 15 500
{1981) m 20 1,000
Niigata Pref. 1 10 1,000
il 15 2,000
(1982) 1) 20 3,000

2) Odor emission standards by local governments' guidelines

Name of city

or prefecture

Category
of area

Odor emission standards

On ‘boundary line"

At smoke stack

Miyagi Pref.

Whole area

Odor Intensity 1.8

(1978) : :
Ashikaga City 1 10 300 and TOER - 105
I 20 500 and TOER 5x10°
(1979) I 30 1,000 and TOER 106
Fuji City 1 30 '
I 50 Regulation by TOER
(1980) m 90 . E
Chiba Pref. _
Whole area 10~ 25 k¥ 500~ 7,000 (k%
(1981) - :

_Yakohama City

(1982)

Whole area

Odor Index < 10~ 17}

Odor Index < 20~ 40
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Odor emission standards by local governments' guidelines: (cont.)

Name of city Category Odor emission standards
or prefecture of area - On boundary line At smoke stack
Gunma Pref. A 10 300 ~ 2,000
N B 70 2,100 ~ 14,000
(1982) :
Kanagawa Pref. Densely urban 10 600~ 1,000 %
: Other urban 30 1,000~ 1,800
C(1983) Rural area —m R
Yamaguchi Pref. A Odor Index <10 Odor Index 25~133
B. ” <14 #” 29~ 37 R
: ‘ C ” <18 ” 33~ 4140
(1983) Other area # <14 ” 29- 37 4R
{zumiotsu City _
Whole area Odor Index <10 Odor Index < 30
(1984},
Nagasaki Pref. | 20 . 500
: i 30 1,000
{1984)
Kasugai City )
Whole area 10~ 20 %% 300~ 1,000 #
{1984) _ _
Xobe City A 10 600~ 2,000
B 0 4,200~ 14,000 %%
{1984) : .
Hokkaido Control A 10 30
area B 14 34
- ' C 18 38
{1984) Uncontrol area —_— —
Nagoya City | 10 300
' o 20 500
(1985} | 30 1,000
Kyoto City Control area 10 600~ 2,000 ¥
Uncontrol area — —
{1985) :
Yao City I 10 300
- I 20 500
(1985) 1} 30 1,000
Osaka City
‘Whole area 10 150~ 1,000 %
(1986) .
Yamagata City A 10 500~ 2,000
B 15 1,000~ 3,000 ®
C 20 1,000~ 4,000
{1986} Uncontrol area —_— .
Shimizu City 1 10 300
. I 15 500
. (1986) it4 20 1,000




Odor emission standards by local governments' guidelines (cont.)

the values of odor concentration.

2. The value with an asterisk

[£-3)

accordance with the height of stack.
3. The value with an asterisk %% is epacted within the range in
accordance with the category of area. '

Name of city - fategory - Ddor emission standards
or prefecture of area On boundary line At smoke stack
Higashi-osaka City '
. Whole area 10 150~ 1,000 ¢*
(1987) _ :
Fukushima Pref, I Odor Index < 10 Odor Index 28~ 33 0
I o <15 7o 33~ 38R
(1987) i v <18 - ” e~ 4100
Nara Pref. General area 10 300
Adapting ared 20 500
{1988) Other area 30 500 .
Tochigi Pref. I 10 2433 00
I 14 29~ 37
{1989) _
Shimane Pref. 1 10 28~ 33®
|| 15 33~ 33 R
B (1989)
Hikone City :
Whole area 10 300~ 2,000
{1990)
Sendai City , N
Whole area 10 300~ 2,000
(1990) : ‘ .
Hachinohe City I Odor Index 10 (10} | Odor Iadex 25 .(300)
)i ” 15 (30) o 30(1,000)
(1990) b4 ” 18 (60) # -35(3,000)
Amagasaki City I 10 600~ 2,000
' I 30 1,800~ 6,000 (%
(1991) -
Otake City - _
L Whole area | Odor Index < 10 Odor Index < 25~ 133
(1993) ' -
Iwate Pref. _
: Whole area 10~ 30 (*% —
{1993) :
Notes: 1., Odor emission standards without comments in paticular designate

is enacted within the range 'in




A-5% QOutlines of Financing and Tax Schemes

for Public Nuisance Preventive Facilities

(1) Financing scheme for public nuisance preventive

facilities

The financing scheme of long terms and low interest
rates through the govérnmental financial institutions {(Japan
Development Bank, Hokkaido and Tohoku Development Public
Loan Corpofatioﬁ, Okinawa Promotion and bevelopment Public
Leoan Corporation, Mediﬁm and Small Enterprise Finéncing
Public Corporation, National People's Financing Public
Corporation, Public Nuisance Preveﬁtion Institute, Medium
and Small Enterprise Institute, Metropolis and Prefectures)
for enterprises' installations of public nuisancelpreventive

facilities responding to régulationsi

Medium and Small Enterprise Fiﬁancing Public Corporation
and National People's Financing Public Corporation offer
loans to such enterpreneurs on installations of public
nuisance preventive facilities or moves of medium and small
factories. The enterprises '(manufactureré) objective of
these financingé are thdse with a capital of ¥100 millions
or 1less and employees not more than 300 or those with a
capital of ¥10 millions or less énd'employees not more than

100.

Medium and . small enterprise modernization financing
scheme offers loans to such enterprises through Metropolis

or Prefecture in order to promote facilities modernization.

Medium = and small enterprises’ improvement financing
scheme. alims at raising enterprise qualities radically by
cooperation, grouping or conversion of businesses through

such means as forming associations for the sake of such
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enterprises that their individual potential cannot promote
business modernizatidn. This scheme offergs loans of long
terms and low interest rates to common public nuisance
preventive projects of business associations or projects of
associations .by leasing nuisance preventive equipment to

member enterprises.

Pﬁblic Nuisance Prevention Institute, establishéd in
October 1965, is an institution-assisting.public nuisance
prevention 'plans exclusgsively. It promotes assistance
éctively_ about public nuisance prevenlive measures ol
enterprises by transferring or 1leasing constructions in
order to prevent public nuisances such as air pollution and

water quality contamination.

The construction transferring business includes @
build- ings for group use, @ common welfare facilities
{green areas or park facilities), @ green areas against air
pollution, @ .- national park facilities and &® lands f{for
factory movement. The Institute receives commissions from
enterprises who want to install those facililties, carries
out the overall businesses related to constrﬁction works,

‘and transfers the completed constructions on the basis of
bare cost under the reimburse conditions of long téfm and

low'interest rate.

Lending  business offers fuhds necessary for enterprises
or local public institutions to install facilities

. preventing industrial public nuisances.

Japan' DeVelopment Bank's financing scheme -.deals with
large enterprises mainly of a capital of ¥100 million or
more ana emplo&ées not less than 300. IHokkaido and Tohoku
Development Publié Loan Corporation and Okinawa Promotion

and Development Public Loan Corporation offer 1loans for



arrangement of Ipublic nuisance preventive facilities in
Hokkaido and Tohoku Region and Okinawa Region, respectively,
for the purpose of contributing to promotion and development

of industriesg.

(2) Tax schemes for public nuisance preﬁgntive facilities

Special national tax schemes for public nuisance
preventive measures include @ the special depreciation
scheme acéompanying to acquisition of public nuisance
preventive facilities, @ specially short installation
lives, and & special tax for replacement of business
installations  ‘accompanying - to counter-measures to public
nuisances. Special local tax schemes include waiving or
special standards of real estate tax for pubiic nuisance
preventive facilities and waiving of business place tax or

special land owner's tax.

' The special depreciation Cscheme = admits speciai
depreciation for a specific portion ot the price of the
newly acquired eguipment for pﬁblic nuisance prevention in
the initial fiscal year in case when an enterprise has

installed such equipment.

~ As  for specially short installation lives, lives of
smoke treating equipment and waste water treating equipmeht
are allowed to be estimated Considerably shorter than the

ordinary debreciation calculation.

Application 6f the special tax for replacement of
business installation accompanying to countermeasures to
public nuisances is restricted to only ‘“three sorts: of
nuisances; air pollution, water contaminétion= and ‘noise
hazard. In cases when factories in areas with air pollufion

or water contamination or with special discharge standards
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have move to areas where no. possibility of public nuisances
iz foreseen, the factories' profits are only partially
charged with the tax. This aims at promotion of moving-out

of nuisance generating facilities.

Schemes lowering or waiving of local taxes relate to
taxeé on fixed assels, business places and owhing special
lands, all relating to public nuisance preventive

facilities.
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13 Outline of Offensive Odor Substances

ammonia {INORG CHEM] NH; A colorless gaseous alkaline
compound that is very soluble in water, has a characteristic
pungent odor, is lighter than air, and is formed as a result
of the decomposition of most nitrogenous organic material;

used as a fertilizer and as a chemical intermediate.

methyl mercaptan [ORG  CHEM} CHy SH Colorless, toxic,

flammable gas with unpléasant odor; boils at 6.2°C;
insolUble in water, soluble in organic solvents; used as a

chemical intermediate.

hydrogen sulfide [INORG CHEM] Hy, S Flammable, toxic,

colorless gas with offensive odor, boiling at ~60°Cf soluble
in water and alcohol; used as ah analytical teagent, as a
sulfur source, =and for purification o¢f hydrochloric and

sulfuric acids. Also known as hydrogen disulfide.

methyl sulfide [ORG CHEM] (CH3) .S Flammable, colorless

liquid with disagreeable aroma; soluble 'in ether and
alcohol, . insolubie in water; boiled at 38°C:; used as a

chemical intermediate. Also known as dimethyl sulfide.

methyl disulfide [ORG CHEM] - (CHjz).S: Flammable, colorless

liquid with disagreeable aromaj; socluble in ether and
alcohol; boiled at 110°C; used as a chemical intermediate.

Also known as dimethyl disulfide.

" ¢{rimethylamine [ORG CHEM] (CHy)sN A colorless, liquefied

gas with a fishy odor .and a boiling point of -4°C; soluble
in water, ether, 'and alcohoi} used as a warming agent for
natural gas,  a flotation agent and insect attractant.

Abbreviated TMA.



acetaldehyde [ORG CHEM].C2H4O A colorless, flammable liquid

used chieflly to manufacture acetic acid.

styrene |[ORG CHEM] C¢HsCH=CH, A colorless, toxic liquid
with a strong aroma; insoluble in watér, soluble in alcohol
and ether; ploymerizes rapidiy, can become explosive; boils
at 145°C; used to make polymers and copolymers, polystyrene
plastics, and rubbers. Also known as phenyléthylene;.styrene

monomer; vinylbenzene.

propionic acid [ORG'CHEM] CH; CH, COOH Water- and alcohol-

soluble, Clear, colorless liquid with pungent aroma; boils
at 140.7°C; wused to manufacture various propionates, in
nickel~electroplating solution, Ior perfume estefs and
artificiai flavors, for pharmaceuticals, and as &
cellulosics solvent. Also known as methylacetic acid;

propancic acid.

normal-butyric acid [ORG CHEM] CH3CH2CH§COOH A colorless,

combustible' liquid with boiling point -163.5°C (757mmHg} ;
soluble in water, alcohol, and ether; used in synthesis of

flavors, in pharmaceuticals, and.in emulsifying agents.’

normal-valeric acid [ORG CHEM] CH; {CH;)3CO0OH A combustible,

toxic, colorless liguid with a penetrating aroma; sbluble in
water, alcohol, ‘and ether: boils at 185°C;"used to make
flavors, perfumes, lubricants, plasticizers, and

pharmaceuticals. Also known as valerianic acid.

isovaleric acid {ORG CHEM] (CHy),CHCH,COOH Colorless liquid
with disagreeéble taste and aroma; boils at 176°C; solublé
in alcohol and ether; found in valeriana, hop,'tabacco;'and

cher plants; used in flavors, perfumes, and medicines.

toluene [ORG CHEM] CgHgCH, A colorless, aromatic liquid



derived from coal tar or from the catalytic reforming of
petrdleum naphthas; insoluble in water, soluble in alcohol
and ether, boils at 111°C; used as a chemical intermediate,
for explosives, and in high-octane gasoline. Also known as

methylbenzene; phenylmethane; toluol.

xylene [ORG CHEM] CgH, (CH;);  Any one of the family of
isomeric, coleorlegss aromatic hydrocarbon liguids, produced
by the destructive distillation of coal or by the catalytic
reforming of peltroleum naphthenic.fractions; used for high-
oétane and aviation gaéolines, solvents, chemical
intermediates, and the manufacture of polyester resins. Also

known as dimethylbenzené; Xylol.

ethyl acetate [ORG CHEM] CH;COOC;H; A colorless ligquid,

slightly soluble in water; boils at 77°C; a medicine,
reégent, and solvent. Also known as acetic estar; acetic

ether; acetidin.

methyl isobutyl ketone TORG CHEM] {CH; ) , CHCH, COCH;

'Flammable colorless liquid with pleasant aroma; boils at
116°C, miscible with most organic solvents; used as a
solvent, extractant, and chemical iniermediate. Also known

as hexone.

isobutyl alcohol [ORG CHEM]  (CH;).CHCH,OH A colorless

liquid that is a by-product of the synthetic production of
methanol, boils at 107°C; soluble in water, ether, and
alcohbl; uéed as a solvent in paints and lacquérs, in
organic Synthesis, and in resin coatings. Also known as

isobutanol; isopropylcarbinol; 2-metyl-1-propanol.

propicnaldehyde [ORG  CHEM] CZHQCHO Flammable, water-

soluble, water-white liquid, with suffocating aroma; boils

at 48.8°C; used £0 manufacture acetals, plastics, and rubber



chemicals, and as a disinfectant and preservative.

normal~butyraldehyde [ORG CHEM} CHy (CH;),CHO A colorless

ligquid boiling at 75.7°C; soluble in ether and alcohol,

insoluble in water; derived from the oxoc process.

isobutyl aldehyde {ORG - CHEM] {CH; ) » CHCHO Colorless,

transparent liquid with pungenlt aroma; Soluble in alcohol,

insoluble in water; boils af 64°C; used as a chemical

intermediate. Also known as isobutyraldehyde.

normal-valeraldehyde [ORG CHEM] CHy (CHy)sCHO A flammable

liguid, soluble in ether and alcohol, slightly soluble in
water; boils at 102°C; used in {flavers and as a rubber

accelerator.

isovaleraldehyde [ORG CHEM] (CH; ) : CHCH, CHO A colorless

liguid with an applelike odor and a boiling point .of 92¢C;
soluble in alcohol and ether; used in perfumés and

‘pharmaceuticals and for flavoring..
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