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1. Examples of calculation in typical processes 
 
This section gives examples of calculation in the following 11 processes,  
which are assumed to be included in various business categories. 
 
 

1-1  Storage process (including acceptance and delivery facil i t ies)   
(→  pIII  -4) 

1-2  Reaction/mixing process (→  pIII-21) 
1-3  Machining process (→  pIII-42) 
1-4  Washing process (→  pIII-47) 
1-5  Painting process (→  pIII-59) 
1-6  Printing process (→  pIII-66) 
1-7  Adhesion process (→  pIII-74) 
1-8  Plating process (→  pIII-81) 
1-9  Dyeing process (→  pIII-95) 
1-10 Steri l izing and disinfecting process (→  pIII-101) 
1-11 Process of using other solvents (→  pIII-106) 

 
 
The table on the next page gives examples of correspondence between 
designated businesses (pIII-165, pIII-172) and the processes that  may be 
performed by those businesses.  Note that  exceptions may exist .  
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Example of correspondence between designated businesses and processes 
1 2 3 4 5 6 7 8 9 10 11

Storage
process

Reaction
and mixing
process

Machining
process

Washing
process

Coating
process

Printing
process

Adhesion
process

Plating
process

Dyeing
process

Sterilizing
and
disinfectin
g process

Process of
using other
solutions

Raw
materials or
materials
stored

Raw
materials,
semi-
processed
materials,
additives,
etc.

Cutting oil,
etc.

Detergent,
dry
cleaning
solution,
etc.

Paint, anti-
corrosive
coating,
etc.

Printing
ink Adhesives Plating

solution

Dye,
bleaching
agent, etc.

Sterilizing
agent,
antiseptic
agent,
disinfec-
tant, etc.

Various
solutions

1 Metal mining ○

2 Crude petroleum and natural gas production ○

3 Manufacturing
a Manufacture of food ○ ○

b Manufacture of beverages, tabacco and feed ○ ○

c Manufacture of textile mill products ○ ○ ○ ○ ○

d
○ ○ ○ ○ ○

e
○ ○ ○ ○ ○

f Manufacture of furniture and fixtures ○ ○ ○ ○ ○

g Manufacture of pulp, paper and paper products ○ ○ ○ ○ ○ ○

h Publishing, printing and allied industries ○ ○ ○

i Manufacture of chemical and allied products ○ ○ ○

j Manufacture of petroleum and coal products ○ ○ ○

k
○ ○ ○ ○ ○ ○ ○ ○

l Manufacture of rubber products ○ ○ ○ ○ ○ ○ ○ ○

m
○ ○ ○ ○

n Manufacture of ceramic, stone and clay products ○ ○ ○ ○ ○ ○

o Manufacture of iron and steel ○ ○ ○ ○ ○ ○

p Manufacture of non-ferrous metals and products ○ ○ ○ ○ ○ ○ ○

q Manufacture of fabricated metal products ○ ○ ○ ○ ○ ○ ○

r Manufacture of general machinery ○ ○ ○ ○ ○ ○ ○

s
○ ○ ○ ○ ○ ○ ○

t Manufacture of transportation equipment ○ ○ ○ ○ ○ ○ ○

u Manufacture of precision instruments and machinery ○ ○ ○ ○ ○ ○ ○

v Manufacture of ordnance and accessories ○ ○ ○ ○ ○ ○ ○

w Manufacture of ordnance and accessories ○ ○ ○ ○ ○ ○ ○

4 Electricity industry ○

5 Gas industry ○

6 Heat supply industry ○

7 Sewage industry
8 Railway industry ○ ○ ○ ○ ○ ○

9 Warehouse industry*1)
○ ○

10 Petroleum wholesale industry ○

11 Scrap iron wholesale industry*2)

12 Automobile wholesale industry*2)

13 Fuel retail industry ○

14 Laundry industry ○ ○

15 Photography industry ○

16 Automobile maintenance industry ○ ○ ○ ○ ○ ○ ○

17 Machinery and equipment repair industry ○ ○ ○ ○ ○ ○

18 Product testing industry ○ ○

19 Measurement certification industry*3)
○ ○

20 Household waste disposal industry*4)

21 Industrial waste disposal industry*5)

22 Higher educational institutions*6)
○ ○ ○

23 Research institutes for natural science ○ ○ ○

Manufacture of lumber and wood products, except
furniture

Manufacture of plastic products, except otherwise
classified

Manufacture of leather tanning, leather products
and
f  ki

Manufacture of electrical machinery, equipment and
suplies

Manufacture of apparel and other finished products
made from fabrics and similar materials

Process

Industrial classification

Process

Industrial classification

Raw materials or materials handled

*1) Limited to the cases where agricultural products are stored or gaseous or liquid substance is stored in a storage ta
*2) Limited to the cases where the substances sealed in air conditioners for automobiles are handled.
*3) General measurement certification industry not included.
*4) Limited to waste disposal industry.
*5) Specific control industrial waste disposal industry included.
*6) Ancillary facilities included, and facilities related to cultural sciences not included.



III - 4 

1-1 Storage process (including acceptance and delivery facilities) 
 
This is  a process where raw materials,  materials,  products,  etc.  are stored 
in storage tanks such as follows.  

•  Fixed-roof tank 
• Floating-roof tank 
•  Underground tank (such as gas stations) 

 
The release to the environment includes the air  emission result ing from the 
following losses. 

•  Fixed-roof tank: Breathing loss *1, Acceptance loss *2 
•  Floating-roof tank: Discharge loss *3 
•  Underground tank: Acceptance loss *2,  Refueling loss *4 

 
If  exhaust gas is  treated by activated carbon adsorption treatment in 
exhaust gas treatment facil i ty,  waste (such as spent carbon) may be 
generated.  
 
The following methods can be used to calculate the released quantity. 

(1) Engineering calculations 
(2) Use of emission factors 
(3) Use of mass balance 

*1 Release  of  vapor  conta ining a  speci f ied  substance due to  in ternal  pressure  change 
of  the  tank resul t ing f rom the  temperature  change between day and night  

*2 Release  of  vapor  conta ining a  speci f ied  substance at  the  t ime of  acceptance of  the  
l iquid  conta ining the  substance 

*3 Release  of  a  speci f ied  substance a t tached to  the  in ternal  wal l  or  the columns of  
the  tank a t  the  t ime of  d ischarge  of  the  s tored  mater ia ls  

*4 Release  at  the  t ime of  refuel ing of  automobi les ,  e tc .  
 
 
[Examples of subject substances] 
 
Subject substance contained in raw materials,  materials,  and products stored 
 
 
[Example of calculation (1)] Engineering calculations 
 
This method can be used to calculate breathing loss and acceptance loss.   
The method presented by the United States Environmental  Protection Agency 
(USEPA) is shown below. 
 
① Formula to calculate breathing loss  
 
 
 
 
 
 
 
 
 
 
 

Molecu la r  
we i gh t  o f  
t he
sub jec t  
subs tance  
  g /mo l  

B rea th i n g  
l oss  
 k g / ye a r  ＝  0.3  × ×  

101.3×10 3 －

0.68  

×

1.73  

Par t i a l
p res s u re  o f  
sub jec t
subs tance

  Pa
In te rna l  

d i ame te r  
o f  
tank  
 m  

Pa r t i a l
p res s u re  o f  
sub jec t
subs tance

  Pa

Fac to r
o f
tank
co lo r

D i f f e rence
in  

ave rage  o f
ou ts i de  a i r

Temp era t u re
  m

He i gh t  
o f  t he  
tank  
  m  

0 .51  

×  －  

0 .5

×  × ×

Av e ra ge  
s to rage  
he i gh t  
m

Fac to r
o f  tank

d iame te r

Vapo r  
phase  

E x pa n s i o n   
a n d  
c o n t r a c t i o n  
c a u s e d  b y   
d i f f e r e n c e   
i n   
t e m p e r a t u r e  

Re leased  t o  
t he  
a tmosphe re  
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※1 I f  the  average a tmospher ic  pressure  i s  not  known,  use  760mmHg(101.3×103 Pa) .  
※2 Use the  fo l lowing formula  to  make calcula t ions  us ing mmHg as  the  uni t  of  

pressure .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
※3  When exhaust  gas  t rea tment  i s  carr ied out ,  mul t ip ly  the  resul t  of  the  above 

formula  by [ (100% −  Removal  eff ic iency %) /  100] .  
※4  When the  substance s tored  in  the tank is  a  mixture ,  ca lcula te  the par t ia l  

pressure  of  the  subject  substance  by us ing the  formula  shown below (Example:  
when the  s tored  substance is  composed of  subject  substance X,  other  substances  
A,  and B) .  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
※5 I f  the  average s torage height  i s  not  known,  use 1 /2  of  the  tota l  height  of  the  

tank.  When the  s torage height  i s  mainta ined for  cer tain  purposes  (such as  
s tockpi l ing) ,  use the value  of  that  height .  

※6 The average outside  ai r  temperature  di fference of  the  year  i s  the  annual  average 
value of  the  d i fference  between the  highest  and the  lowest  temperature  of  a  day.  

※7 Factor  of  the  tank color  (− )  
White :  1 .0 ,  Si lver :  1 .2 ,  Light  brown and cream:  1 .33,  Others :  1 .46 

※8 Correct ion fac tor  of  the  tank of  smal l  d iameter  
When the  tank diameter  i s  5  m or  shor ter :  0 .3  
When the  tank diameter  i s  5  to  9  m:  0 .8  
When the  tank diameter  i s  9  m or  longer :  1 .0  

Fac to r  
o f  
tank  
co lo r

D i f f e rence  
i n  annua l  
ave rage  o f  
ou ts i de  a i r  
t emper a tu re
   m

He igh t  
o f  t he  
tank  
  m  

Mo lecu la r  
we igh t  o f  
t he  
sub jec t  
subs tance  
  g /mo l  

B rea th i n g  
l oss  
 k g / ye a r  

＝  0.3 ×

760 －

0.68  

×  

0 .51

× －

0.5

× × ×  

1 .73

Par t i a l  
p ressu re  o f  
t he  sub jec t  
subs tance  
  mmHg In te rna l  

d i ame te r
 o f  t he  
 tank   
  m  

Pa r t i a l  
p ressu re  o f  
t he  sub jec t  
subs tance  
   mmHg 

Av e ra ge  
s to rage  
 he igh t  
  m 

Fac to r   
o f  tank  
d i ame te r  

×  

Vapo r  
p ressu re  o f  
t he  pu re  
sub jec t  
subs tance  X  
Pa  o r  m mHg  

＝  ×

+ +  

Par t i a l  
p ressu re  o f  
t he  sub jec t  
subs tance  X  
Pa  o r  m mHg  

M o l e c u l a r  
w e i g h t  o f  
X  g / m o l  

Con ten t  
o f  X   
  %  

M o l e c u l a r  
w e i g h t  o f  
X  g / m o l  

Con ten t  
o f  X   
  %  

M o l e c u l a r  
w e i g h t  o f  
A g / m o l  

Con ten t  
o f  A  
  %  

M o l e c u l a r  
w e i g h t  o f  
B  g / m o l  

Con ten t  
o f  B   
  %  
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② Formula to calculate acceptance loss  
 
 
 
 
 
 
 
 
 

※1 The annual  average temperature  ins ide  the  tank is  assumed to  be  20°C. 
※2 Use the  fo l lowing formula  to  make calcula t ions  us ing mmHg or  kg/cm2  as  the  

uni t  of  pressure .  
 
 
 
 
 
 
 
 
 
※3 When exhaust  gas  i s  t rea ted,  mul t ip ly the  resul t  of  the  above formula  by [ (100% 

−  Removal  eff ic iency %) /  100]  
※4 In  the  case  of  a  mixture ,  refer  to  ※4 of  breathing loss .  
 

Va p o r  p h a s e  

I nc rease  o f  
l i qu i d  l eve l  

Re leased  t o  
t he  
a tmosphe re  

Annua l   
quan t i t y   
b roug h t  i n  
t o  t he  tank  

   m 3

Accep tance  
l oss   
 k g / ye a r  

＝  0.041×  × ×

Molecu la r  
we igh t  o f  
t he  
sub jec t  
subs tance  
  g /mo l  

Pa r t i a l  
p ressu re  o f  
t he  sub jec t  
subs tance  

 Pa

In te rna l   
p ressu re   
o f  t he  tank  
   Pa  

Annua l   
quan t i t y   
b roug h t  i n  
t o  t he  tank  

   m 3

Accep tance  
l oss   
 k g / ye a r  

＝  5.5× × ×

Molecu la r  
we igh t  o f  
t he  
sub jec t  
subs tance  
  g /mo l  

Pa r t i a l  
p ressu re  o f  
t he  sub jec t  
subs tance  
  mmHg 

In te rna l   
p ressu re   
o f  t he  
tank   
kg / cm 2
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The following is  an example of calculating the release/transfer from the 
storage facil i ty (fixed-roof tank) described by Table 1-1-1 and Fig.  1-1-1.  
 

Table 1-1-1  Outline of the storage tank (fixed-roof tank) 
 

Handling status of specified substance 
 
①  Outline of the work of handling specified substance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
②  Raw material/material  containing a specified substance handled 
 

•  So lvent  A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
③  Molecular mass and vapor pressure of specified substance contained in 

the raw material /material  
 
 
 
 
 
 
 
 
 

 

 

Storage  method ,  
e tc .  

Storage  in  f ixed- roof  tank  (Refer  to  F ig .  1 -1-1 . )  
Genera t ion  of  eff luent /waste  and leakage to  land:  
None 

In ternal  d iameter :   10m Capaci ty :   500m3  

Height :   6 .4m Color :   S i lver  
In terna l  pressure  9 .81  ×  10 4 Pa  (Absolu te  pressure)  
Average  outdoor  a i r  tempera ture  var ia t ion  of  the  
year :   5  °C 

Descr ip t ion  of  the  
s torage  tank 

Average  s torage  he ight :   Not  known 
Exhaus t  gas  
t rea tment  fac i l i ty  

None 

Annual  quant i ty  
brought  in   2 ,000  m3 /year  (Gravi ty :   0 .87)  

Stock  a t  beginning  
of  f i sca l  year  120  m3  

Stock  a t  end of  
f i sca l  year  170  m3  

     
 

S u b s t a n c e  N o . N a m e  o f  
s u b s t a n c e  C o n t e n t

 

 63  Xylene 45%  
 227 Toluene 40%  
 299 Benzene 15%  

Conten t  of  
speci f ied  subs tance  
l i s ted  in  MSDS 

     
 

Substance  
No.  

Name of  
substance

Molecular 
mass  Vapor pressure 

63 Xylene 92 .1  g /mol 1.33  ×  10 3  Pa 

227 Toluene 106 .2  g /mol 3.75  ×  10 3  Pa 
299 Benzene 78 .1  g /mol 13 .3  ×  10 3  Pa 
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Fig. 1-1-1  Outline of storage tank (fixed-roof tank) 
 
 
To make engineering calculations of the quantity released/transferred from 
the storage facil i ty,  follow the procedure shown below, which is  dist inct  
from the procedure using mass balance described in Part  I  and Part  II .  
Examples given are of calculation of toluene.  Follow the same procedure to 
calculate the quantity of xylene and benzene. 
 

Step 1: Calculate the annual quantity of specified substance 
handled. 

Step 2:  Calculate the release/transfer to medium other than air.  
Step 3:  Calculate the air  emission of the specified substance.  
Step 4:  Sum up the quantit ies of specified substance released or 

transferred. 
 
Step 1  Calculate the annual quantity of specified substance handled. 
 
Step 1-1 Calculate the annual quantity of specified substance  

manufactured. 
 
Since specified substance is  not manufactured in the storage 
facil i ty,  0 is  assumed as the annual quantity of specified 
substance manufactured. 

 
 

 
Step 1-2 Calculate the annual quantity of Solvent  A used. 

①  

②

Br ing  i n  

So l ven t  

(To lu ene ,  
xy l e ne ,   
benzene )  

A i r  
em iss i on  

F i xed - r oo f  ta nk
De l i ve r y  

So l ven t  

(To lu ene ,  
xy l e ne ,   
benzene )

(To lu ene ,  
xy l e ne ,   
benzene )

＝    0  t / yea r  

  Annua l   
quan t i t y   
o f  spec i f i ed   
subs tance   
manu fac tu re d   
   t / yea r  

Qua n t i t y   
o f  so l ven t   
A s to red  a t   
t he   
beg inn ing  
o f  t he  f i s ca l  
yea r   
120m 3  

Qua n t i t y  o f  
so l ven t  A  
s t o red  a t   
t he  end  o f   
t he  f i s ca l   
yea r  
  170m 3  

Annua l   
quan t i t y  o f   
so l ven t  A  
used   
t / ye a r  

＝  － +

＝  1696 .5  t / yea r

×0.87 t/m3  

Annua l  qua n t i t y  
o f  so l ven t  A  
pu rchased  
 
2000m 3 / yea r  
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Step 1-3 Calculate the annual quantity of specified substance 
used. 

 
 
 
 
 
 
 
 
 
Step 1-4 Calculate the annual quantity of specified substance handled. 

 
 
Since the annual quantity of toluene handled is  larger than the specified 
quantity (1t/year),  i t  is  designated as requiring notification.  
 
 
Step 2 Calculate the release/transfer to medium other than air.  

 
Since this tank does not have contact  with water and there is  no 
leakage to land and generation of waste,  0 is  assumed as air  or 
land emission of the specified substance.   

 
 
 
 
 
 
 
 
 

＝  × ÷ 100  

＝  678 .6 t / ye a r  

Annua l   
quan t i t y  o f   
so l ven t  A  
used   
1696 .5 t / yea r

Annua l   
quan t i t y  o f  
t o l uene   
used   
 t / ye a r  

 Con te n t  o f
  t o l uene  i n  
  So l ven t  A  
     40 % 

＝  

＝  

＝

Re lease  o f   
spec i f i ed   
subs tance  t o  
wa te r  
  k g / ye a r  

0 kg/year 

Land  
em iss ion  o f  
spec i f i ed  
subs tance  
 kg / yea r  

Qua n t i t y  o f  
spec i f i ed   
subs tance   
i n  was te  
   k g / ye a r  

＝  +

＝  ≧  678 .6 t / ye a r  

Annua l   
quan t i t y  o f  
t o l uene   
hand led   
 t / ye a r  

Annua l  
quan t i t y  o f   
t o l uene   
used   
678 .6  t / yea r  

Annua l   
quan t i t y  o f   
t o l uene   
manu fac tu re d  
 0  t / yea r  

Des igna ted  
va lue  o f  
spec i f i ed  
subs tance   
(C lass  1   
des igna ted   
chem ica l   
subs tance )  
 1 t / yea r  
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Step 3  Calculate the air emission of the specified substance. 
 
Step 3-1 Calculate the partial  pressure of toluene in mixed vapor.  

 
Since the stored solvent is  mixed l iquid of three substances,  
calculate the partial  pressure of toluene using the formula shown 
in *4 in pIII-6. 

 
 
Step 3-2 Calculate the breathing loss of toluene.  

 
Make calculations using the formula in pIII-5.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step 3-3 Calculate the acceptance loss of toluene. 

 
Make calculations using the formula in pIII-7.  

 
 
 
 
 
 
 
 

Molecu la r  
we igh t  o f  
t o l uene   
9 2 . 1  g / m o l  

Con ten t  
o f  t o l uen e   
  40% 

×  

+ + 
＝  1 .55×10 3 Pa  

Vapo r  
p ressu re  o f  
t o l uene   
 
3 .75×10 3 Pa  

＝  
Par t i a l  
p ressu re  o f   
t o l uene  
   Pa   

Mo lecu la r  
we igh t  o f  
t o l uene   
9 2 . 1  g / m o l  

Con ten t  
o f  t o l uen e  
  40% 

Mo lecu la r  
we igh t  o f   
x y l e ne   
1 0 6 . 2  g / m o l  

Con ten t  
o f  xy l ene   
  45% 

Mo lecu la r  
we igh t  o f  
benzene   
7 8 . 1  g / m o l  

Con ten t  
o f  benzen e  
  15% 

Mo lecu la r  
we igh t  o f  
t o l uene  
 
92 .1g /m o l

B rea th i n g  
l oss  
 k g / ye a r  

＝0.3×  ×

101.3×103  －

0.68  

×  

1 .73

Par t i a l  
p ressu re  o f  
t o l uene  
 
1 .55×10 3 Pa In te rna l  

d i ame te r
 o f  t he  
 tank   
  10m 

Pa r t i a l  
p ressu re  o f  
t o l uene  
 
1 .55×10 3 Pa  

Fac to r  
o f  tank  
co lo r  
 1 .2  

D i f f e rence  
i n  annua l  
ave rage  o f  
ou ts i de  a i r  
t emper a tu re
   5m

He igh t  
o f  t he  
tank  
6 .4m 

0 .51

× －

0.5

× × ×  

Av era ge  
s to rage  
 he igh t  
 3 .2m 

Fac to r   
o f  tank  
d i ame te r
  1 .0  

424kg/year  ＝  

Annua l   
quan t i t y   
b roug h t  i n  
t o  t he  tank  

 2000m 3

Accep tance  
l oss   
 k g / ye a r  

＝  0.041× × ×

Molecu la r  
we igh t  o f  
t o l uene   
92 .1g /m o l

Pa r t i a l   
p ressu re  o f   
t he  sub jec t   
subs tance  
1 .55×10 3 Pa  

I n te rna l   
p ressu re   
o f  t he  tank   
9 .81×10 4 Pa  

543kg/year＝  
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Step 3-4 Calculate the air  emission of toluene. 
 
Sum up breathing loss and acceptance loss to obtain the air  
emission of toluene. 

 
 
 
 
 
 
 
 
 
 
 
Step 4 Sum up the quantities of specified substance released or 

transferred. 
 
Toluene (unit;  kg/year) 

Classif icat ion for  
Calculat ion Classif icat ion for  Noti f icat ion 

 (Releases)  
A Ai r  emiss ion;  543 a.  Ai r  emiss ion;  540 
B Release to water ;  0  b.  Sur face water  d ischarge;  0.0 
C Land emiss ion;  0 
 

c .  Land emiss ion in  the business 
establ ishment ;  0 .0  

d.  Landf i l ls  in  the business establ ishment ;  
0.0 

D Quant i ty  in  waste;  0 
 

(Transfers)  
e.  Transfer  to  sewage;  0 .0 
f .  Off -s i te  t ransfer  in  waste;  0.0 

 
 

＝  +

＝  543kg / yea r  

A i r   
em iss i on   
o f  t o l uen e  
 k g / ye a r  

B rea th i n g  
l oss  
o f  t o l uen e
424kg / yea r

Accep tanc
e  l oss  
o f  t o l uen e
119kg / yea r
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[Example of calculation (2)] Emission factors 
 
The following is  an example of calculating the release/transfer from the 
storage facil i ty (gas station) described by Table 1-1-2 and Fig.  1-1-2.  
 

Table 1-1-2  Outline of gas station 
 

Handling status of specified substance 
 
①  Outline of the work of handling specified substance 
 
 
 
 
 
 
 
 
 
②  Raw material  or material  containing specified substance handled 
 

•  Regular gasoline 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Storage  method Storage  and  refuel ing  of  regular  gaso l ine  to  gas  
s ta t ion  (underground tank)  (Refer  to  Fig .  1-1-2 . )  
Genera t ion  of  eff luent /waste  and leakage to  land:  
None 

Exhaus t  gas  
t rea tment  fac i l i ty  

None 

Annual  quant i ty  brought  in  1 ,500  kL/year  (Gravi ty :   0 .73)  
Annual  quant i ty  of  
refue l ing 

1 ,420  kL/year  

Stock  a t  beginning  of  
f i sca l  year  

5  kL 

Stock  a t  end of  f i sca l  year  8  kL 
     
 Substance  

No.  
Speci f ied 
substance Content   

 40  Ethylbenzene 1.4  %  
 63  Xylene 6 .1  %  
 227 Toluene 9 .1  %  
 299 Benzene 0 .64%  

Content  of  speci f ied  
subs tance  (average  va lue 
in  the  indust ry)  
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Fig. 1-1-2  Outline of gas station (underground tank) 

 
 
To calculate the quanti ty released or transferred from the storage facil i ty 
using emission factors,  follow the procedure shown below, which is  dist inct  
from the procedure using mass balance described in Part  I  and Part  II .  
Examples given are of calculation of benzene. Follow the same procedure to 
calculate the quantity of ethylbenzene, xylene and toluene.  (Refer also to 
Q105 (→  pIII-152) in 2.  Questions and Answers of Part  III .)  
 

Step 1: Calculate the annual quantity of specified substance 
handled. 

Step 2:  Calculate the release/transfer to medium other than air.  
Step 3:  Calculate the air  emission of specified substance.  
Step 4:  Sum up the quantit ies of specified substance released or 

transferred. 
 
Step 1  Calculate the annual quantity of specified substance handled 
 
Step 1-1 Calculate the annual quantity of specified substance  

manufactured. 
 
Since specified substance is  not manufactured in the storage 
facil i ty,  0 is  assumed as the annual quantity of specified 
substance manufactured. 

 
 
 
 
 
 
 
 
Step 1-2 Calculate the annual quantity of regular gasoline used. 
 
 
 
 
 
 
 
 

A i r  em iss i on

De l i ve r y  

De l i ve red  
f ue led  i n  
veh i c l es  

(To lu ene ,  
xy l e ne ,  
benzene )

①  

②  
Br ing  
i n  
 

Regu la r  
gaso l i ne

(To lu ene ,  
xy l e ne ,   
benzene )  

Gas  s ta t i on

Unde rg ro und  
tank

(To lu ene ,  
xy l e ne ,  
benzene )

＝    0  t / yea r  

  Annua l   
quan t i t y   
o f  spec i f i ed   
subs tance   
manu fac tu re d   
   t / yea r  

Qua n t i t y   
o f  ｒegu la r  
gaso l i ne  
s to red  a t   
t he   
beg inn ing  
o f  t he  f i s ca l  
yea r   
   5k l  

Qua n t i t y  o f  
ｒegu la r  
gaso l i ne  
s to red  a t   
t he  end  o f   
t he  f i s ca l   
yea r  
   8k l  

Annua l  
quan t i t y  o f   
r egu la r  
gaso l i ne  
used   
  t / yea r  

＝  － +

＝  1092 .8  t / yea r

×0.73 t/kl  

Annua l  qua n t i t y  
o f  r e gu la r  
gaso l i ne  
pu rchased  
 1500k l / yea r  
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Step 1-3 Calculate the annual quantity of specified substance used. 
 

 
 
 
Step 1-4 Calculate the annual quantity of specified substance handled. 

 
Since the annual quantity of benzene handled is  larger than the specified 
quantity (1 t /year),  i t  is  designated as requiring notification.  
 
 
Step 2 Calculate the release/transfer to medium other than air.  

 
Since this tank does not have contact  with water and there is  no 
leakage to land and generation of waste,  0 is  assumed as air  or land 
emission of the specified substance.   

 
 
 
 
 
 

＝  × ÷ 100  

＝  6 .99  t / ye a r  

Annua l  
quan t i t y  o f   
ｒegu la r  
gaso l i ne  
used   
1092 .8 t / yea r  

Annua l  
quan t i t y  o f  
benzene   
used   
 t / ye a r  

Con ten t  o f   
benzene   
i n  ｒegu la r  
gaso l i ne   
     0 . 64 %  

＝  

＝  

＝

Re lease  o f   
spec i f i ed   
subs tance  t o  
wa te r  
  k g / ye a r  

0 kg/year 

Land  
em iss ion  o f  
spec i f i ed  
subs tance  
 kg / yea r  

Qua n t i t y  o f  
spec i f i ed   
subs tance   
i n  was te  
   k g / ye a r  

＝  +

＝  ≧  6 .99 t / yea r  

Annua l  
quan t i t y  o f  
benzene   
hand led   
 t / ye a r  

Annua l  
quan t i t y  o f   
benzene  
used   
6 .99 t / yea r  

Annua l  
quan t i t y  o f   
benzene  
manu fac tu re d  
 0  t / yea r  

Des igna ted  
va lue  o f  
spec i f i ed  
subs tance   
(Spec i f i c  
c l ass  1   
des igna ted   
chem ica l   
subs tance )  
 0 .5 t / yea r  
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Step 3 Calculate air emission of specified substance. 
 
Calculate the air  emission from the gas station by multiplying the 
following emission factors (→  pIII-250) at  the t ime of acceptance to 
and delivery from the gas station by the annual quantity of regular 
gasoline accepted and fueled.  
•  Emission factor at  acceptance of benzene :   0.0025759 kg/kL 
•  Emission factor at  delivery of benzene :   0.0032437 kg/kL 

 
Step 3-1 Calculate the acceptance loss of benzene. 
 

 
Step 3-2 Calculate the refueling loss of benzene.  
 

 
 
Step 3-3 Calculate the air  emission of benzene. 

 
Sum up the acceptance loss and the refueling loss to obtain the air  
emission of benzene. 

 

 
 
 
 
 
 
 
 
 

＝  ×

＝  3 .86kg / yea r

Accep tance  
l oss  
o f  benzen e
  k g / ye a r  

Qua n t i t y  o f  
r egu la r   
gaso l i ne   
b roug h t  i n  
1500k l / yea r  

Em iss i on  
f ac to r  a t   
accep tance   
o f  benzen e   
0 .0025 759k g / kL

＝  ×

＝  4 .61kg / yea r

Re fue l i ng  
l oss  
o f  benzen e  
  k g / ye a r  

Qua n t i t y  o f  
r egu la r   
gaso l i ne   
r e fue led  
1420k l / yea r  

Em iss i on  
f ac to r  a t   
de l i ve r y   
o f  benzen e   
0 .0032 437k g / kL

＝  ×

＝  8 .47kg / yea r

A i r   
em iss i on   
o f  benzen e  
  k g / ye a r  

Accep tance  
l oss  
o f  benzen e  
 
3 .86kg / yea r  

Re fue l i ng  l os s
o f  benzen e  
 
 4 .61kg / yea r  
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Step 4 Sum up the quantities of specified substance released or 
transferred. 

 
Benzene (unit;  kg/year) 

Classif icat ion for  
Calculat ion Classif icat ion for  Noti f icat ion 

 (Releases)  
A Ai r  emiss ion;  8.47 a.  Ai r  emiss ion;  8.5 
B Release to water ;  0  b.  Sur face water  d ischarge;  0.0 
C Land emiss ion;  0 
 

c .  Land emiss ion in  the business 
establ ishment ;  0 .0  

d.  Landf i l ls  in  the business establ ishment ;  
0.0 

D Quant i ty  in  waste;  0 
 

(Transfers)  
e.  Transfer  to  sewage;  0 .0 
f .  Off -s i te  t ransfer  in  waste;  0.0 
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[Example of calculation (3)] Mass balance 
 
The following is  an example of calculating the release/transfer from the 
storage tank described by Table 1-1-3 and Fig.  1-1-3.  
 

Table 1-1-3  Outline of storage tank 
 

Handling status of specified substance 
 
①  Outline of the work handling specified substance 
 
 
 
 
 
 
 
 
②  Raw material  or material  containing specified substance handled 
 

•  Thinner A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Storage  method Storage  of  th inner  A to  s torage  tank (Refer  to  Fig .  
1-1-3 . )  Genera t ion  of  e ff luent /was te  and  leakage to  
land:  None  

Exhaus t  gas  
t rea tment  fac i l i ty  

None 

 

Annual  quant i ty  
brought  in  

3 .0  t /year  

Annual  quant i ty  
de l ivered 

2 .8  t /year  

Stock  a t  beginning  
of  f i sca l  year  

0 .7  t  

Stock  a t  end of  
f i sca l  year  

0 .4  t  

     
 S u b s t a n c e  N o . S p e c i f i e d  

s u b s t a n c e  C o n t e n t   

 63  Xylene 45%  

Conten t  of  
speci f ied  subs tance  
l i s ted  in  MSDS 
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Fig. 1-1-3 Outline of storage tank 

 
Follow the procedure based on mass balance described in Part  I  and Part  II  
to calculate the release/transfer from the storage tank. 
 
 
Step 1  Calculate the annual quantity of specified substance handled. 
 
Step 1-1 Calculate the annual quantity of specified substance manufactured. 

 
Since specified substance is  not manufactured in the storage 
facil i ty,  0 is  assumed as the annual quantity of specified 
substance manufactured. 

 
 
 
 
 
 
 
Step 1-2 Calculate the annual quantity of thinner A used. 
 
 
 
 
 
 
 
 
 
 
 
Step 1-3 Calculate the annual quantity of specified substance used. 
 

 
 

＝    0  t / yea r  

  Annua l   
quan t i t y   
o f  spec i f i ed   
subs tance   
manu fac tu re d   
   t / yea r  

Qua n t i t y   
o f   
t h i nne r  A 
s to red  a t   
t he   
beg inn ing  
o f  t he  f i s ca l  
yea r   
  0 .7 t  

Qua n t i t y  o f  
t h i nne r  A  
s to red  a t   
t he  end  o f   
t he  f i s ca l   
yea r  
 
   0 . 4 t  

Annua l   
quan t i t y  o f   
t h i nne r  A  
used   
 
  t / yea r  

＝  － +

＝    3 .3 t / yea r  

 

Annua l  qua n t i t y  
o f  t h i nne r  A  
pu rchased  
 
 3 .0 t / yea r  

＝  × ÷ 100  

＝   1 .49 t / yea r  

Annua l  
quan t i t y  o f   
t h i nne r  A  
used   
 
  3 .3 t / yea r  

Annua l   
quan t i t y  o f  
x y l e ne  
used   
  t / yea r  

Con ten t  o f   
x y l e ne   
i n  t h i nne r  A  
 
     45 % 

①  

③

Br ing  i n  

Th inne r  A  

( xy l ene )

A i r  
em iss i on  

F i xed - r oo f  ta nk
De l i ve r y  

Th inne r  A  

( xy l ene )

( xy l ene )

②
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Step 1-4 Calculate the annual quantity of specified substance handled. 

 
Since the annual quantity of xylene handled is  larger than the specified 
quantity (1t/year),  i t  is  designated as requiring notification.  
 
 
Step 2 Calculate the quantity of specified substance released as 

manufactured goods. 

 
 
Step 3 Calculate the quantity of specified substance in waste.  

 
Since no waste is  generated,  0 is  assumed as the quantity in waste.  

 
 
 
 
 
 
 
 
Step 4 Calculate the maximum potential  release of specified substance 

to the environment.  

 
 
 

＝  ×

＝  1260kg / yea r  

Qua n t i t y  o f  
x y l e ne  
re l eased  as  
manu fac tu r
ed  goo ds  
 k g / ye a r  

Con ten t  o f  
x y l e ne   
i n  t h i nne r  A  
 
     45 % 

Annua l  
quan t i t y   
o f  t h i nne r  A  
pu rchased  
 2 .8 t / yea r  

÷ 100 ×1000kg/ｔ 

＝    0  kg / yea r

 
Qua n t i t y   
o f  xy l ene  
i n  was te  
  k g / ye a r  

＝ － 

＝ 1260kg / yea r  

Max imum  
po ten t i a l  
r e l ease  o f  
xy l e ne  t o  t he  
env i r onmen t  
 k g / ye a r  

Qua n t i t y  o f  
x y l e ne  
re l eased  as  
manu fac tu re d  
goods  
1260k g / yea r

Annua l   
quan t i t y  o f   
x y l e ne   
hand led   
1 .49 t / yea r  

×1000kg/ｔ － 
Qua n t i t y  
o f  xy l ene
in  was te  
 0kg / ye a r

＝  +

＝  ≧   1 .49 t / yea r  

Annua l   
quan t i t y  o f  
x y l e ne   
hand led   
  t / yea r  

Annua l  
quan t i t y  o f   
x y l e ne  
used   
1 .49 t / yea r  

Annua l  
quan t i t y  o f   
x y l e ne  
manu fac tu re d  
  0 t / yea r  

Des igna ted  
va lue  o f  
spec i f i ed  
subs tance   
(C lass  1   
des igna ted   
chem ica l   
subs tance )  
 1 t / yea r  
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Step 5 Calculate the land emission of the specified substance. 
 
Since there is  no leakage to land, 0 is  assumed as land emission. 

 
 
 
 
 
 
 
Step 6 Judge to which medium, land or water,  larger or smaller 

quantity is  released. 
 
Since the storage tank does not have contact  with water,  i t  is  
assumed that  larger quanti ty is  released to air.   

 
Step 7 Calculate the release of specified substance to water. 

 
Since the storage tank does not have contact  with water,  0 is  
assumed as the release to water.  

 
 
 
 
 
 
 
 
Step 8 Calculate the air emission of the specified substance. 
 

 
 
Step 9 Sum up the quantities of specified substance released or 

transferred. 
 
Xylene (unit;  kg/year) 

Classif icat ion for  
Calculat ion Classif icat ion for  Noti f icat ion 

 (Releases)  
A Ai r  emiss ion;  230 a.  Ai r  emiss ion;  230 
B Release to water ;  0  b.  Sur face water  d ischarge;  0.0 
C Land emiss ion;  0 
 

c .  Land emiss ion in  the business 
establ ishment ;  0 .0  

d.  Landf i l ls  in  the business establ ishment ;  
0.0 

D Quant i ty  in  waste;  0 
 

(Transfers)  
e.  Transfer  to  sewage;  0 .0 
f .  Off -s i te  t ransfer  in  waste;  0.0 

＝    0  kg / yea r

 
Land   
em iss ion  o f  
x y l e ne  
 kg / yea r  

＝    0  kg / yea r

 
Re lease  o f   
x y l e ne  t o  
wa te r  
  k g / ye a r  

＝  －

＝  230kg / yea r  

 
A i r  em iss i on   
o f  xy l ene  
  k g / ye a r  

Land  
em iss ion  o f  
x y l e ne  
 0kg / ye a r  

Max imum  
po ten t i a l  
r e l ease  o f  
xy l e ne  t o  t he  
env i r onmen t  
 230kg / yea r  

－
Re lease  o f  
xy l e ne  t o  
wa te r  
 0kg / ye a r  
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1-2 Reaction/mixing process 
 
This is  a process where raw materials are made to react to generate a new 
chemical substance,  raw materials are mixed (without chemical reaction),  
dist i l led for purification or separated into solid and l iquid to manufacture 
products.  
 
The release to the environment and off-si te transfer in waste include the 
following. 
•  Volati l ization of specified substance contained in raw materials or 

manufactured goods into air  or mixing into effluent 
•  Transfer as spent solvent 
 
When exhaust gas or effluent generated from the process is  treated by 
activated carbon adsorption treatment in an exhaust gas/effluent treatment 
facil i ty,  waste (spent carbon, etc.)  may be generated.  

 
 
[Examples of  subject  substances]  
 
Subject substances contained in raw materials or products 
 
 
[Example of calculation (1)] When new substance is  manufactured with 
specified substance used as raw material 
 
The following is  an example of calculating the release/transfer from the 
reaction facil i ty (1) described by Table 1-2-1 and Fig.  1-2-1. 
 

Table 1-2-1  Outline of reaction facility (1) 
 

Handling status of specified substance 
 
①  Outline of the work of handling specified substance 
 
 
 
 
 
 
 
 
 
 
 
 

Descr ip t ion  of  reac t ion  Cyclohexane  is  manufac tured  wi th  benzene 
used  as  raw mater ia l .  (Refer  to  F ig .  1 -2-1 . )  
React ion  ra te  of  benzene:   99% 
Washing  eff luent  re leased f rom reac t ion  
fac i l i ty :  2m3 / t ime,  10  t imes /year  

Exhaus t  gas  t rea tment  
fac i l i ty  

None 

Eff luent  t rea tment  
fac i l i ty  

Act iva ted  s ludge t rea tment   
(Removal  ra te :  60%,  Decomposi t ion  ra te :  0%) 

Eff luent  re leased to :   ***** r iver  



III - 22 

(cont’d)  

②  Raw materials or materials containing specified substance handled 
 

•  Raw material  A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 1-2-1  Outline of reaction facility (1) 

 
 
Calculate the release/transfer from this reaction facil i ty using mass balance 
that  has been described in Part  I  and Part  II .  
 
 

Annual  quant i ty  
purchased 

4 .7  t /year  

Stock  a t  beginning  
of  f i sca l  year  

0 .6  t  

Stock  a t  end of  
f i sca l  year  

0 .3  t  

     
 S u b s t a n c e  N o . S p e c i f i e d  

s u b s t a n c e  C o n t e n t   

 299  Benzene  100%  

Conten t  of  
speci f ied  subs tance  
l i s ted  in  MSDS 

     

 

①  

③-1  

③-2  

③-3  

④

② 

Br ing  i n Reac t i on  t o w e r

A i r  
em iss i on

Reac t i on

De l i ve r y  

C y c l o h e x a n e  

E f f l uen t  
t r ea tm en t  
( ac t i va ted  
s l udge  
t r ea tm en t )  

E f f l uen t

B e n z e n e

（Benzene）  

A i r  
em iss i on

（Benzene）

（Benzene）
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Step 1 Calculate the annual quantity of specified substance handled. 
 
Step 1-1 Calculate the annual quantity of specified substance manufactured. 

 
Since no specified substance is  manufactured in this reaction 
facil i ty,  0 is  assumed as annual quantity of specified substance 
manufactured. 

 
 
 
 
 
 
 
Step 1-2 Calculate the annual quantity of raw material  A used.  
 
 
 
 
 
 
 
 
 
 
 
Step 1-3 Calculate the annual quantity of specified substance used. 
 

 
 
Step 1-4 Calculate the annual quantity of specified substance handled.  
 

 
 
 
Since the annual quantity of specified substance handled is  larger than the 
specified quantity (0.5 t /year),  benzene is  assumed as requiring notification.   

＝    0  t / yea r  

  Annua l   
quan t i t y   
o f  spec i f i ed   
subs tance   
manu fac tu re d   
   t / yea r  

Qua n t i t y   
o f  r a w  
ma te r i a l  A 
s to red  a t   
t he   
beg inn ing  
o f  t he  f i s ca l  
yea r   
  0 .6 t  

Qua n t i t y  o f  
r a w m a te r i a l  
A s to red  a t  
t he  end  o f   
t he  f i s ca l   
yea r  
   0 .3 t  

Annua l  
quan t i t y  o f   
r a w  
ma te r i a l  A  
used   
  t / yea r  

＝  － +

＝    5 .0 t / yea r  

 

Annua l  qua n t i t y  
o f  r a w  ma t e r i a l  
A pu rchased  
 
 4 .7 t / yea r  

＝  × ÷ 100  

＝    5 .0 t / yea r  

Annua l  
quan t i t y  o f   
r a w m a te r i a l  
A  
used   
 

Annua l  
quan t i t y  o f  
benzene  
used   
  t / yea r  

Con ten t  o f   
benzene  i n   
r a w m a te r i a l  A  
 
     100 % 

＝  +

＝  ≧   5 .0 t / yea r  

Annua l  
quan t i t y  o f  
benzene  
hand led   
  t / yea r  

Annua l  
quan t i t y  o f   
benzene  
used   
 5 .0 t / yea r  

Annua l  
quan t i t y  o f   
benzene  
manu fac tu re d  
  0 t / yea r  

Des igna ted  
va lue  o f  
spec i f i ed  
subs tance   
(Spec i f i c  
c l ass  1   
des igna ted   
chem ica l   
subs tance )  
 0 .5 t / yea r  
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Step 2 Calculate the quantity of specified substance released as 
manufactured goods. 
 
Since the quantity of benzene released as manufactured goods from 
this reaction facil i ty equals to the value consumed by the reaction,  
make calculations using the following formula. 

 
Step 3 Calculate the quantity of specified substance in waste.  

 
Since waste such as waste l iquid containing benzene is  not 
generated from this reaction facil i ty,  0 is  assumed as the quanti ty 
in waste.  

 
 
 
 
 
 
 
Step 4 Calculate the maximum potential  release to the environment. 

 
 
Step 5 Calculate the land emission of the specified substance. 

 
Since there is  no leakage from this reaction facil i ty to land, 0 is  
assumed as land emission. 

 
 
 
 
 
 
 

＝  ×

＝  4950kg / yea r  

Qua n t i t y  o f  
benzene  
re l eased  as  
manu fac tu r
ed  goo ds  
 k g / ye a r  

Reac t i on  ra t e
o f  benzen e  
 
     99 % 

Annua l  
quan t i t y   
o f  benzen e  
pu rchased  
 5 .0 t / yea r  

÷ 100 ×1000kg/ｔ 
Qua n t i t y  o f  
benzene  
consumed  
b y  t he  
reac t i on  
 k g / ye a r  

＝

＝    0  kg / yea r

 
Qua n t i t y   
o f  benzen e  
i n  was te  
  k g / ye a r  

＝  － 

＝   50kg / yea r  

Max imum  
po ten t i a l  
r e l ease  o f  
benzene  t o  
t he  
env i r onmen t  
 k g / ye a r  

Qua n t i t y  o f  
benzene  
re l eased  as  
manu fac tu re d  
goods  
4950k g / yea r

Annua l   
quan t i t y  o f   
benzene   
hand led   
5 .0 t / yea r  

×1000kg/ｔ － 
Qua n t i t y  
o f  
benzene  
i n  was te  
 0kg / ye a r

＝    0  kg / yea r

 
Land   
em iss ion  o f  
benzene  
 kg / yea r  
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Step 6 Judge to which medium, land or water,  larger or smaller 
quantity is  released. 
 
Since benzene has high volati l i ty,  i t  is  assumed that  larger quanti ty 
is  released to air.  

 
Step 7 Calculate the release of the specified substance to water.  

 
Calculate the potential  release of benzene to water using the 
solubil i ty of benzene to water,  1.8 g/L (=1.8 kg/m3).  

 

 
 
Calculate the quantity of benzene released to water after  effluent treatment 
and that  released to air  during the treatment process using the 
removal/decomposit ion rate of activated sludge treatment.  

 
 
 
 
Step 8 Calculate the air emission of specified substance. 

 
Calculate the air  emission from reaction facil i ty to air  using mass 
balance.  

＝  × ÷ 100  

＝    36kg / yea r  

Annua l  e f f l ue n t  quan t i t y  
 
 
2m 3 / wash ing×10 t imes / ye a r

Po ten t i a l  
r e l ease  o f  
benzene  t o  
wa te r  
 k g / ye a r  

So lub i l i t y  o f  
benzene  t o  wa te r  
     1 . 8kg /m 3  

＝  ×(100－ )÷ 100  

14kg / yea r＝  

Po ten t i a l  
r e l ease  o f  
benzene  t o  
wa te r  
 36kg / yea r

Remova l
ra te  o f  
ac t i va ted  
s l udge  
t r ea tm en t  
  60％  

Re lease  o f  
benzene   
t o  wa t e r  
 
 k g / ye a r  

＝  (      －      ) ÷ 100×

＝  

Qua n t i t y  o f  
benzene  
re l eased  t o  
a i r  du r i ng  
t he  
t r ea tm en t  
p rocess  
 k g / ye a r  

22kg / yea r

Po ten t i a l  
r e l ease  o f  
benzene  t o  
wa te r  
 36kg / yea r  

Remova l
ra te  o f  
ac t i va ted  
s l udge  
t r ea tm en t

 60％

Decompo  
s i t i on  
ra te  o f  
ac t i va ted  
s l udge  
t r ea tm en t  
  0％  

＝  － －

14kg / yea r＝  

A i r  em iss i on  
o f  benzen e  
f r om reac t i on  
f ac i l i t y   
  k g / ye a r  

Max imum  
po ten t i a l  
r e l ease  o f  
benzene  t o  
t he  
env i r onmen t
 50kg / yea r

Land  
em iss ion  o f  
benzene  
 0kg / yea r  

Po ten t i a l  
r e l ease  o f  
benzene  t o  
wa te r  
36kg / yea r  
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Step 9 Sum up the quanti t ies of specified substance released or transferred.  
 
Benzene (unit;  kg/year) 

Classif icat ion for  
Calculat ion Classif icat ion for  Noti f icat ion 

 (Releases)  
A Ai r  emiss ion; a.  A i r  emiss ion;  36 

React ion fac i l i ty  14 
Eff luent  t reatment  22 

b.  Sur face water  d ischarge;  14 
c.  Land emiss ion in  the business 

B Release to water ;  14 establ ishment ;  0 .0  
d.  Landf i l ls  in  the business establ ishment ;  

0.0 
C Land emiss ion;  0 
D Quant i ty  in  waste;  0 

 (Transfers)  
e.  Transfer  to  sewage;  0 .0 
f .  Off -s i te  t ransfer  in  waste;  0.0 

 
 
[Example of calculation (2)] When specified substance is  manufactured 
 
The following is  an example of calculating the release/transfer from the 
reaction facil i ty (2) described by Table 1-2-2 and Fig.  1-2-2. 
 

Table 1-2-2 Outline of reaction facility (2) 
 

Handling status of specified substance 
 
①  Outline of the work of handling specified substance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
②  Raw materials and materials containing specified substance handled 
 

•  Trichloroethylene manufactured 
 
 
 
 
 
 
 
 
 

Descr ip t ion  of  
reac t ion  

Tr ich loroethylene  i s  manufactured  wi th  e thylene 
used  as  raw mater ia l .  (Refer  to  F ig .  1-2-2 . )  
Washing  eff luent  re leased f rom reac t ion  fac i l i ty :   
10  m3 /washing ,  12 t imes /year  
Genera t ion  of  waste  and leakage to  land:  None 

Exhaus t  gas  
t rea tment  fac i l i ty  

Combust ion  t rea tment   
(Removal /decomposi t ion  ra te :  99 .5%) 

Eff luent  t rea tment  
fac i l i ty  

Act iva ted  carbon  adsorp t ion  t rea tment   
(Removal  ra te :  80%,  Decomposi t ion  ra te :  0%) 

Eff luent  re leased 
to :  

***** r iver  

 

Annual  quant i ty  manufactured 3 .0  t /year  

Annual  quant i ty  de l ivered   
(except  for  those  kept  wi th in  
bus iness  es tab l ishment  as  s tock)  

2 .8  t /year  
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(cont’d)  

③  Waste generated 
 
 
 
 
 
 

 

 

 
 

Fig. 1-2-2  Outline of reaction facility (2) 
 
 
Follow the procedure based on mass balance described in Part  I  and Part  II  
to calculate the release/transfer from the reaction facil i ty.  

Type of  waste  Quant i ty  
generated 

Content  of  speci f ied 
substance Treatment  of  waste  

Spent  carbon Not  known Not  known Del ivered  to  an  indus t r ia l  
was te  management  contrac tor

②-1  

②-2  

③-1  

①  

③-2  

②-3  

Br ing  i n  

Manu fa
c tu r i ng

Reac t i on  t o w e r

Was te

E f f l uen t

E f f l uen t  t r ea t men t  
( ac t i va ted  ca rbon  
adso rp t i on  t r ea tmen t )  

Spen t  ca rb on

Exhaus t  gas  
t r ea tm en t  
( combus t i on  
t r ea tm en t )  

E th y l en e  

（Tr i ch l o ro
e th y l e ne）  

De l i ve r y  

（Tr i ch l o ro
e th y l e ne）  

（Tr i ch l o ro
e th y l e ne）  

Tr i ch l o ro  
e th y l e ne  

A i r  
em iss i on
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Step 1 Calculate the annual quantity of specified substance handled. 
 
Step 1-1 Calculate the annual quantity of specified substance manufactured. 

 
Step 1-2 Calculate the annual quantity of specified substance used. 

 
Since raw material  or material  containing specified substance are 
not used in this reaction facil i ty,  0 is  assumed as the annual 
quantity of specified substance used. 

 
 
 
 
 
 
 
Step 1-3 Calculate the annual quantity of specified substance handled. 

 
Since the annual quantity of t richloroethylene handled is  larger 
than the specified quantity (1t/year),  i t  is  designated as requiring 
notification. 

 

 
Step 2 Calculate the quantity of specified substance released as 

manufactured goods. 
 
Since the quanti ty of tr ichloroethylene released as manufactured 
goods from this reaction facil i ty equals to the quantity of 
tr ichloroethylene delivered,  make calculations using the following 
formula.  

 
 
 
 
 
 
 
 
 

＝   3 .0 t / yea r  

  Annua l   
quan t i t y  o f  
t r i ch l o roe t h y l ene   
manu fac tu re d   
   t / yea r  

＝    0  t / yea r  

  Annua l   
quan t i t y   
o f  spec i f i ed   
subs tance   
used   
   t / yea r  

＝  +

＝  ≧   3 .0 t / yea r  

  Annua l   
quan t i t y  o f   
t r i ch l o roe t h y l ene  
hand led   
  t / yea r  

Annua l  
quan t i t y  o f   
t r i ch l o roe t h y l ene
used   
   0 t / yea r  

Annua l  
quan t i t y  o f   
t r i ch l o roe t h y l ene  
manu fac tu re d   
  3 .0 t / yea r  

Des igna ted  
va lue  o f  
spec i f i ed  
subs tance   
(C lass  1   
des igna ted   
chem ica l   
subs tance )  
 1 t / yea r  

＝  

＝  2800kg / yea r  

Qua n t i t y  o f  
t r i ch l o roe t h
y l ene re leas
ed  as  
manu fac tu r
ed  goo ds  
 k g / ye a r  

Annua l   
quan t i t y  o f  
t r i ch l o roe t h y l ene  
de l i ve red  
 2 .8 t / yea r  

×1000kg/ｔ 
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Step 3 Calculate the quantity of specified substance in waste.  
 
In this reaction facil i ty,  spent carbon containing tr ichloroethylene 
is  generated by effluent treatment.  Calculate the quantity in waste 
when calculating the release to water using the removal rate of 
effluent treatment.  
Since this is  the only waste that  contains tr ichloroethylene,  0 is  
assumed as the quantity in waste.  

 
 
 
 
 
 
 
Step 4 Calculate the maximum potential  release of specified substance 

to the environment.  
 
 
 
 
 
 
 
 
 
 
 
Step 5 Calculate the land emission of the specified substance. 

 
Since there is  no leakage from this reaction facil i ty to land, 0 is  
assumed as land emission. 

 
 
 
 
 
 
 
Step 6 Judge to which medium, land or water,  larger or smaller 

quantity is  released. 
 
Since tr ichloroethylene has high volati l i ty,  i t  is  assumed that  larger 
quantity is  released to air.  

 

＝    0  kg / yea r

 
Qua n t i t y  o f   
t r i ch l o roe t h y l ene  
i n  was te  
  k g / ye a r  

＝ － 

＝ 200kg / yea r  

Max imum  
po ten t i a l  r e l e ase  
o f  
t r i ch l o roe t h y l ene  
t o  t he  
env i r onmen t  
 k g / ye a r  

Qua n t i t y  o f  
t r i ch l o roe t h y l
ene  r e l eased  
as  
manu fac tu re d  
goods  
2800kg / yea r  

Annua l   
quan t i t y  o f   
t r i ch l o roe t h y l ene
hand led   
3 .0 t / yea r  

×1000kg/ｔ － 
Qua n t i t y  
o f  
t r i ch l o roe t
h y lene  
i n  was te  
 0kg / ye a r

＝    0  kg / yea r

 
Land   
em iss ion  o f  
t r i ch l o roe t h y l ene  
 kg / yea r  
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Step 7 Calculate the release of specified substance to water. 
 
Calculate the release of tr ichloroethylene to water after effluent 
treatment using the actually measured concentration of 
tr ichloroethylene,  1.0mg/L (=1.0×10−3kg/m3).  

 
 
 
 
 
 
 
 
 
 

Calculate the potential  release of tr ichloroethylene to water and 
the quantity in waste (spent carbon) generated by the treatment 
using the removal/decomposit ion rate of activated carbon 
adsorption treatment.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

＝  ×

＝   0 . 12kg / yea r  

Annua l  e f f l ue n t  quan t i t y  
 
 
10m 3 / wash in g×12 t imes / y ea r

Re lease  o f  
t r i ch l o roe t
h y lene  t o  
wa te r  a f t e r  
e f f l uen t  
t r ea tm en t  
 k g / ye a r  

Ac tua l l y  
measu re d  
concen t ra t i o n  o f  
t r i ch l o roe t h y l ene  
 1 .0×1 0 - 3 k g / m 3  

＝  ÷(100－ )× 100  

0 .60kg / yea r＝  

Re lease  o f  
t r i ch l o roe t h y l
ene  t o  wa te r  
a f t e r  e f f l uen t  
t r ea tm en t  
0 .12kg / yea r  

Remova l
ra te  o f  
ac t i va ted  
ca rbon  
adso rp t i on  
t r ea tm en t  
  80％  

Po ten t i a l  
r e l ease  o f  
t r i ch l o roe t h
y l ene  t o  
wa te r  
 k g / ye a r  

＝  (      －     ) ÷ (100－        )×

＝  

Qua n t i t y  o f  
t r i ch l o roe t h y l en
e  i n  was te  
( spen t  ca rbo n )  
gene r a ted  b y  
t he  t r ea tme n t  
  k g / ye a r  

0 .48kg / yea r

Decompo
s i t i on  
ra te  o f  
ac t i va ted  
ca rbon  
adso rp t i on  
t r ea tm en t  
  0％  

Re lease  o f  
t r i ch l o roe t h y l
ene  t o  wa te r  
a f t e r  e f f l uen t  
t r ea tm en t  
0 .12kg / yea r  

Remova l
ra te  o f  
ac t i va ted  
ca rbon  
adso rp t i on  
t r ea tm en t  
  80％  

Remova l
ra te  o f  
ac t i va ted  
ca rbon  
adso rp t i on  
t r ea tm en t  
  80％  
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Step 8 Calculate the air emission of the specified substance. 
 
Calculate the air  emission of t richloroethylene using the following 
formula.  

 
 
 
 
 
 
 
 
 
 
 

Calculate the air  emission of t richloroethylene after exhaust gas 
treatment using the removal rate of combustion treatment.  Since 
the removal rate and the decomposit ion rate of combustion 
treatment are the same, 0 is  assumed as the quantity in waste 
generated by the treatment.  

 
 
 
 
 
 
 
 
 
 
Step 9 Sum up the quantities of the specified substance released or 

transferred. 
 
Trichloroethylene (unit ;  kg/year) 

Classif icat ion for  
Calculat ion Classif icat ion for  Noti f icat ion 

 (Releases)  
A Ai r  emiss ion;  1.0 a.  Ai r  emiss ion;  1.0 
B Release to water ;  0 .12 b.  Sur face water  d ischarge;  0.1 
C Land emiss ion;  0 
 

c .  Land emiss ion in  the business 
establ ishment ;  0 .0  

d.  Landf i l ls  in  the business establ ishment ;  
0.0 

D Quant i ty  in  waste;  0 .48 
 

(Transfers)  
e.  Transfer  to  sewage;  0 .0 
f .  Off -s i te  t ransfer  in  waste;  0.5 

 
 

＝  －

＝  199 .4kg / yea r

Po ten t i a l  
r e l ease  o f   
t r i ch l o roe t h y l
ene  t o  a i r  
  k g / ye a r  

Land  
em iss ion  o f  
t r i ch l o roe t h y l
ene  
 0kg / ye a r  

Max imum  
po ten t i a l  
r e l ease  o f  
t r i ch l o roe t h y
lene  t o  t h e  
env i r onmen t
 200kg / yea r

－
Po ten t i a l  
r e l ease  o f   
t r i ch l o roe t h y  
l ene  t o  wa te r  
0 .60kg / yea r  

＝  ×(100－ )÷ 100  

1 .0kg / yea r＝  

Po ten t i a l  
r e l ease  o f  
t r i ch l o roe t h y l
ene  t o  a i r  
199 .4kg / yea r

Remova l
ra te  o f  
combus t i on  
t r ea tm en t  

 99 .5％

A i r   
em iss i on  o f  
t r i ch l o roe t h
y l ene  
 k g / ye a r  
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[Example of calculation (3)] In the case of mixing process 
 
The following is  an example of calculating the release/transfer from the 
mixing facil i ty (1) described by Table 1-2-3 and Fig.  1-2-3.  
 

Table 1-2-3  Outline of mixing facility (1) 
 

Handling status of specified substance 
 
①  Outline of the work of handling specified substance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
②  Raw material  or material  containing specified substance 
 

•  Raw material  A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Descr ip t ion  of  mixing  Toluene  and  p igment  a re  mixed  to  manufac ture  pa in t .  
(Refer  to  F ig .  1 -2-3 . )  
Quant i ty  of  pa in t  manufactured :  45  t /year,  Toluene 
conten t :  20% 
Washing  eff luent  re leased f rom mixing  fac i l i ty :   
2  m3 /washing ,  50  t imes/year  
Genera t ion  of  waste  and leakage to  land:   None 

Exhaus t  gas  t rea tment  
fac i l i ty  

None 

Eff luent  t rea tment  
fac i l i ty  

Act iva ted  s ludge t rea tment   
(Removal  ra te :  60%,  Decomposi t ion  ra te  0%) 

Eff luent  re leased to :  ***** r iver  
 

Annual  quant i ty  
purchased 

10 .8  t /year  

Stock  a t  beginning  
of  f i sca l  year  

0 .6  t  

Stock  a t  end of  
f i sca l  year  

1 .4  t  

     
 S u b s t a n c e  N o . S p e c i f i e d  

s u b s t a n c e  C o n t e n t   

 227  To luene  100%  

Conten t  of  
spec i f ied  subs tance  
l i s ted  in  MSDS 
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Fig. 1-2-3  Outline of mixing facility (1) 
 
 
Follow the procedure based on mass balance described in Part  I  and Part  II  
to calculate the release/transfer from the mixing tank. 
 
 
Step 1 Calculate the annual quantity of specified substance handled. 
 
Step 1-1 Calculate the annual quantity of specified substance manufactured. 

 
Since no specified substance is  manufactured in the mixing facil i ty,  
0 is  assumed as the annual quantity of specified substance 
manufactured. 

 
 
 
 
 
 
 
Step 1-2 Calculate the annual quantity of raw material  A used. 
 
 
 
 
 
 
 
 
 
 
 

＝    0  t / yea r  

  Annua l  
quan t i t y   
o f  spec i f i ed   
subs tance   
manu fac tu re d   
   t / yea r  

Qua n t i t y   
o f  r a w  
ma te r i a l  A 
s to red  a t   
t he   
beg inn ing  
o f  t he  f i s ca l  
yea r   
  0 .6 t  

Qua n t i t y  o f  
r a w m a te r i a l  
A s to red  a t  
t he  end  o f   
t he  f i s ca l   
yea r  
   1 .4 t  

Annua l   
quan t i t y  o f   
r a w  
ma te r i a l  A  
used   
  t / yea r  

＝  － +

＝    10 .0 t / ye a r  

 

Annua l  qua n t i t y  
o f  r a w  ma t e r i a l  
A pu rchased  
 
 10 .8 t / yea r  

③-1

③-2

④

①  ②

③-3

Br ing  i n De l i ve r y  
M ix i ng  ta nk

Pa in t  

E f f l uen t

A i r  
em iss i on

To luen e A i r  
em iss i on

(To lu ene )  

(To lu ene )

(To lu ene )

(To lu ene )

E f f l uen t  t r ea t men t  
( ac t i va ted  s l udge  
t r ea tm en t )  
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Step 1-3 Calculate the annual quantity of specified substance used. 

 
Step 1-4 Calculate the annual quantity of specified substance handled. 

 
Since the annual quantity of toluene handled is  larger than the 
specified quantity (1t/year),  i t  is  designated as requiring 
notification. 

 
 
Step 2 Calculate the quantity of specified substance released as 

manufactured goods. 
 
Since the quantity of toluene released as manufactured goods from 
this mixing facil i ty equals to the quantity contained in the paint  
manufactured,  make calculations using the following formula.  

 
Step 3 Calculate the quantity of specified substance in waste.  

 
Since waste such as waste l iquid containing toluene is  not 
generated from this mixing facil i ty,  0 is  assumed as the quantity in 
waste.  

 
 
 
 
 
 

＝  × ÷ 100  

＝   10 .0 t / yea r  

Annua l  
quan t i t y  o f   
r a w m a te r i a l  
A  
used   
 

Annua l   
quan t i t y  o f  
t o l uene  
used   
  t / yea r  

Con ten t  o f   
t o l uene  i n   
r a w m a te r i a l  A  
 
     100 % 

＝  +

＝  ≧  10 .0 t / yea r  

Annua l   
quan t i t y  o f  
t o l uene  
hand led   
  t / yea r  

Annua l  
quan t i t y  o f   
t o l uene  
used   
 10 .0 t / yea r  

Annua l  
quan t i t y  o f   
t o l uene  
manu fac tu re d  
  0 t / yea r  

Des igna ted  
va lue  o f  
spec i f i ed  
subs tance   
(C lass  1   
des igna ted   
chem ica l   
subs tance )  
 1 t / yea r  

＝  ×

＝  9000kg / yea r  

Qua n t i t y  o f  
t o l uene  
re l eased  as  
manu fac tu r
ed  goo ds  
 k g / ye a r  

Con ten t  o f  t h e  
t o l uene   
con ta i ned   
i n  pa in t  
     20 % 

Annua l  
quan t i t y   
o f  pa in t   
manu fac tu re d
  45 t / yea r  

÷ 100 ×1000kg/ｔ 

＝    0  kg / yea r

 
Qua n t i t y   
o f  t o l uen e  
i n  was te  
  k g / ye a r  
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Step 4 Calculate the maximum potential  release of specified substance 
to the environment.  

 
 
Step 5 Calculate the land emission of the specified substance. 

 
Since there is  no leakage from this mixing facil i ty to land, 0 is  
assumed as land emission.  

 
 
 
 
 
 
 
Step 6 Judge to which medium, land or water,  larger or smaller 

quantity is  released. 
 
Since toluene has high volati l i ty,  i t  is  assumed that  larger quanti ty 
is  released to air.  

 
Step 7 Calculate the release of specified substance to water. 

 
Calculate the quantity of toluene released to water before effluent 
treatment using the solubil i ty of toluene to water,  0.58g/L 
(=0.58kg/m3).  

 
 

＝  － 

＝  1000kg / yea r  

Max imum  
po ten t i a l  
r e l ease  o f  
t o l uene  t o  
t he  
env i r onmen t  
 k g / ye a r  

Qua n t i t y  o f  
t o l uene  
re l eased  as  
manu fac tu re d  
goods  
9000k g / yea r  

Annua l   
quan t i t y  o f   
t o l uene   
hand led   
10 .0 t / yea r  

×1000kg/ｔ － 
Qua n t i t y  
o f  t o l uen e
in  was te  
 0kg / ye a r

＝    0  kg / yea r

 
Land   
em iss ion  o f  
t o l uene  
 kg / yea r  

＝  ×

＝   58kg / yea r  

Annua l  e f f l ue n t  quan t i t y  
 
 
2m 3 / wash ing×50 t imes / ye a r

Po ten t i a l  
r e l ease  o f  
t o l uene  t o  
wa te r  
 k g / ye a r  

So lub i l i t y  o f  
t o l uene  t o  wa te r  
 
    0 . 58kg / m 3  
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Calculate the release of toluene to water after  effluent treatment 
and the air  emission by the treatment using the removal rate and 
decomposit ion rate of activated sludge treatment.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step 8 Calculate the air emission of specified substance. 

 
Calculate the air  emission from the mixing facil i ty using mass 
balance.  

 

 
Step 9 Sum up the quantities of specified substance released or 

transferred. 
 
Toluene (unit;  kg/year) 

Classif icat ion for  
Calculat ion Classif icat ion for  Noti f icat ion 

 (Releases)  
A Ai r  emiss ion; a.  A i r  emiss ion;  980 

React ion fac i l i ty  942 
Eff luent  t reatment  35 

b.  Sur face water  d ischarge;  23 
c.  Land emiss ion in  the business 

B Release to water ;  23 establ ishment ;  0 .0  
d.  Landf i l ls  in  the business establ ishment ;  

0.0 
C Land emiss ion;  0 
D Quant i ty  in  waste;  0 

 (Transfers)  
e.  Transfer  to  sewage;  0 .0 
f .  Off -s i te  t ransfer  in  waste;  0.0 

 
 

＝  ×(100－ )÷ 100  

23kg / yea r＝  

Po ten t i a l  
r e l ease  o f  
t o l uene  t o  
wa te r  
 58kg / yea r

Remova l
ra te  o f  
ac t i va ted  
s l udge  
t r ea tm en t  
  60％  

Re lease  o f  
t o l uene  t o  
wa te r  
 
 k g / ye a r  

＝  (      －      ) ÷ 100×

＝  

Qua n t i t y  o f  
t o l uene  
re l eased  t o  
a i r  du r i ng  
t he  
t r ea tm en t  
p rocess  
 kg / yea r  

35kg / yea r

quan t i t y  o f  
t o l uene  
re l eased  t o  
wa te r  
be fo r e  
e f f l uen t  
t r ea tm en t  

Remova l
ra te  o f  
ac t i va ted  
s l udge  
t r ea tm en t

 60％

Decompo  
s i t i on  
ra te  o f  
ac t i va ted  
s l udge  
t r ea tm en t  
  0％  

＝  － －

942kg / yea r＝  

A i r  em iss i on   
o f  t o l uen e  
f r om m i x i ng  
f ac i l i t y  
  k g / ye a r  

Max imum  
po ten t i a l  
r e l ease  o f  
t o l uene  t o  
t he  
env i r onmen t
1000kg / yea r

Land  
em iss ion  o f  
t o l uene  
 0kg / yea r  

Po ten t i a l  
r e l ease  o f  
t o l uene  t o  
wa te r  
58kg / yea r  
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[Example of calculation (4)] When many types of products containing 
specified substances are manufactured in small  quantity 
 
The following is  an example of calculating the release/transfer from the 
mixing facil i ty (2) described by Table 1-2-4 and Fig.  1-2-4.  
 

Table 1-2-4  Outline of mixing facility (2) 
 

Handling status of specified substance 
 
①  Outline of the work of handling specified substance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
②  Raw materials containing specified substance handled 
 

•  Raw material  A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Descr ip t ion  of  mixing  Toluene  and  p igment  a re  mixed  to  manufac ture  
pr in t ing  ink .  (Refer  to  Fig .  1-2-4 . )  
Yie ld  of  to luene  in  manufacture  of  pr in t ing  ink :  99% 
Washing  eff luent  re leased f rom mixing  fac i l i ty :   
2  m3 /washing ,  50  t imes/year  
Genera t ion  of  waste  and leakage to  land:  None 

Exhaus t  gas  t rea tment  
fac i l i ty  

None 

Eff luent  t rea tment  
fac i l i ty  

Act iva ted  s ludge t rea tment   
(Removal  ra te :  60%,  Decomposi t ion  ra te :  0%) 

Eff luent  re leased to :  ***** r iver  
 
 

Annual  quant i ty  
purchased 

10 .8  t /year  

Stock  a t  beginning  
of  f i sca l  year  

0 .6  t  

Stock  a t  end of  
f i sca l  year  

1 .4  t  

     
 S u b s t a n c e  N o . N a m e  o f  

s u b s t a n c e  C o n t e n t   

 227  To luene  100%  

Conten t  of  
spec i f ied  subs tance  
l i s ted  in  MSDS 
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Fig. 1-2-4  Outline of mixing facility (2)  
 
 
Follow the procedure based on mass balance described in Part  I  and Part  II  
to calculate the release/transfer from the mixing tank. 
 
 
Step 1 Calculate the annual quantity of specified substance handled. 
 
Step 1-1 Calculate the annual quantity of specified substance manufactured. 

 
Since specified substance is  not manufactured in this mixing 
facil i ty,  0 is  assumed as the annual quantity of specified substance 
manufactured. 

 
 
 
 
 
 
 
 
Step 1-2 Calculate the annual quantity of raw material  A used. 
 
 
 
 
 
 
 
 
 

＝    0  t / yea r  

  Annua l  
quan t i t y   
o f  spec i f i ed   
subs tance   
manu fac tu re d   
   t / yea r  

Qua n t i t y   
o f  r a w  
ma te r i a l  A 
s to red  a t   
t he   
beg inn ing  
o f  t he  f i s ca l  
yea r   
  0 .6 t  

Qua n t i t y  o f  
r a w m a te r i a l  
A s to red  a t  
t he  end  o f   
t he  f i s ca l   
yea r  
   1 .4 t  

Annua l  
quan t i t y  o f   
r a w  
ma te r i a l  A  
used   
  t / yea r  

＝  － +

＝    10 .0 t / ye a r  

 

Annua l  qua n t i t y  
o f  r a w  ma t e r i a l  
A pu rchased  
 
 10 .8 t / yea r  

③-1

③-2

④

①  ②

③-3

Br ing  i n  De l i ve r y  M ix i ng  ta nk

Pr i n t i ng   
i nk  

E f f l uen t

A i r  
em iss i on

To luen e A i r  
em iss i on

(To lu ene )  

(To lu ene )

(To lu ene )

(To lu ene )

E f f l uen t  t r ea t men t  
( ac t i va ted  s l udge  
t r ea tm en t )
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Step 1-3 Calculate the annual quantity of specified substance used. 

 
Step 1-4 Calculate the annual quantity of specified substance handled. 

 
Since the annual quantity of toluene handled is  larger than the 
specified quantity (1t/year),  i t  is  designated as requiring 
notification. 

 
Step 2 Calculate the quantity of specified substance released as 

manufactured goods. 
 
Since the quantity of specified substance released as manufactured 
goods equals to the quantity of toluene contained in manufactured 
printing ink,  calculate the quantity using the yield of toluene as 
shown by the following formula.  

 
 
 
 
 
 
 
 
 
 
Step 3 Calculate the quantity of specified substance in waste.  

 
Since no waste such as waste l iquid containing toluene is  generated 
in this mixing facil i ty,  0 is  assumed as the quanti ty of specified 
substance in waste.  

 
 
 
 
 

＝  × ÷ 100  

＝   10 .0 t / yea r  

Annua l  
quan t i t y  o f   
r a w m a te r i a l  
A  
used   
 

Annua l   
quan t i t y  o f  
t o l uene  
used   
  t / yea r  

Con ten t  o f   
t o l uene  i n   
r a w m a te r i a l  A  
 
     100 % 

＝  +

＝  ≧  10 .0 t / yea r  

Annua l   
quan t i t y  o f  
t o l uene  
hand led   
  t / yea r  

Annua l  
quan t i t y  o f   
t o l uene  
used   
 10 .0 t / yea r  

Annua l   
quan t i t y  o f   
t o l uene  
manu fac tu re d  
  0 t / yea r  

Des igna ted  
va lue  o f  
spec i f i ed  
subs tance   
(C lass  1   
des igna ted   
chem ica l   
subs tance )  
 1 t / yea r  

＝  ×

＝  9900kg / yea r  

Qua n t i t y  o f  
t o l uene  
re l eased  as  
manu fac tu r
ed  goo ds  
 k g / ye a r  

Qua n t i t y  o f  
t o l uene  
con ta i ned  i n  
manu fac tu re d  
p r i n t i ng  i nk  

99%

Annua l  
quan t i t y  o f   
t o l uene  
hand led  
  10 t / yea r  

÷ 100 ×1000kg/ｔ 

＝    0  kg / yea r

 
Qua n t i t y   
o f  t o l uen e  
i n  was te  
  k g / ye a r  
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Step 4 Calculate the maximum potential  release of specified substance 
to the environment. 

 

 
Step 5 Calculate the land emission of specified substance. 

 
Since there is  no leakage from this mixing facil i ty to land, 0 is  
assumed as land emission.  

 
 
 
 
 
 
 
Step 6 Judge to which medium, land or water,  larger or smaller 

quantity is  released. 
 
Since toluene has high volati l i ty,  i t  is  assumed that  larger quanti ty 
is  released to air.  

 
Step 7 Calculate the release of specified substance to water. 

 
Calculate the release of toluene to water before effluent treatment 
by using solubil i ty of toluene to water,  0.58 g/L (= 0.58 kg/m3).  

 
 
 
 
 
 
 
 
 
 
 

＝  － 

＝  100kg / yea r  

Max imum  
po ten t i a l  
r e l ease  o f  
t o l uene  t o  
t he  
env i r onmen t  
 k g / ye a r  

Qua n t i t y  o f  
t o l uene  
re l eased  as  
manu fac tu re d  
goods  
9900k g / yea r  

Annua l   
quan t i t y  o f  
t o l uene   
hand led   
10 .0 t / yea r  

×1000kg/ｔ － 
Qua n t i t y  
o f  t o l uen e
in  was te  
 0kg / ye a r

＝    0  kg / yea r

 
Land   
em iss ion  o f  
t o l uene  
 kg / yea r  

＝  ×

＝   58kg / yea r  

Annua l  e f f l ue n t  quan t i t y  
 
 
2m 3 / wash ing×50 t imes / ye a r

Po ten t i a l  
r e l ease  o f  
t o l uene  t o  
wa te r  
 k g / ye a r  

So lub i l i t y  o f  
t o l uene  t o  wa te r  
 
    0 . 58kg / m 3  
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Calculate the release of toluene to water after effluent treatment by 
using the removal rate and decomposit ion rate of activated sludge 
treatment.  

 
 
 
 
 
 
 
 

 
 
Step 8 Calculate the air emission of specified substance. 

 
Calculate the air  emission from the mixing facil i ty using mass 
balance.  

 

 
Step 9 Sum up the quantities of specified substance released or 

transferred. 
 
Toluene (unit;  kg/year) 

Classif icat ion for  
Calculat ion Classif icat ion for  Noti f icat ion 

 (Releases)  
A Ai r  emiss ion; a.  A i r  emiss ion;  77 

React ion fac i l i ty  42 
Eff luent  t reatment  35 

b.  Sur face water  d ischarge;  23 
c.  Land emiss ion in  the business 

B Release to water ;  23 establ ishment ;  0 .0  
d.  Landf i l ls  in  the business establ ishment ;  

0.0 
C Land emiss ion;  0 
D Quant i ty  in  waste;  0 

 (Transfers)  
e.  Transfer  to  sewage;  0 .0 
f .  Off -s i te  t ransfer  in  waste;  0.0 

 
 

＝  ×(100－ )÷ 100  

23kg / yea r＝  

Po ten t i a l  
r e l ease  o f  
t o l uene  t o  
wa te r  
 58kg / yea r

Remova l
ra te  o f  
ac t i va ted  
s l udge  
t r ea tm en t  
  60％  

Re lease  o f  
t o l uene  t o  
wa te r  
 
 k g / ye a r  

＝  (      －      ) ÷ 100×

＝  

 
A i r  em iss i on  
o f  t o l uen e  
b y  
t r ea tm en t   
 

k /

35kg / yea r

quan t i t y  o f  
t o l uene  
re l eased  t o  
wa te r  
be fo r e  
e f f l uen t  
t r ea tm en t  

Remova l
ra te  o f  
ac t i va ted  
s l udge  
t r ea tm en t

 60％

Decompo  
s i t i on  
ra te  o f  
ac t i va ted  
s l udge  
t r ea tm en t  
  0％  

＝  － －

 42kg / yea r＝  

A i r  em iss i on   
o f  t o l uen e  
f r om m i x i ng  
f ac i l i t y  
  k g / ye a r  

Max imum  
po ten t i a l  
r e l ease  o f  
t o l uene  t o  
t he  
env i r onmen t
100kg / yea r

Land  
em iss ion  o f  
t o l uene  
 0kg / yea r  

Po ten t i a l  
r e l ease  o f  
t o l uene  t o  
wa te r  
58kg / yea r  
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1-3 Machining process 
 
This is  a process where metal lic materials,  etc.  are cut or polished to obtain 
desired form. 
 
The release to the environment and off-si te transfer in waste include the 
following. 
•  Mixing of specified substance contained in cutt ing oil  (nonvolati le) ,  

which is  fed as an additive to prevent nick at  the t ime of cut ting or 
polishing, into effluent 

•  Transfer as spent cutt ing oil  
 
 
[Examples of  subject  substances]  
Boron and i ts  compounds (Sodium tet raborate)  ,  2-aminoethanol ,  e tc .  

 
 
[Example of calculation] 
 
The following is  an example of calculating the release/transfer from the 
machining facil i ty described by Table 1-3 and Fig.  1-3.  
 

Table 1-3  Outline of machining facility 
 

Handling status of specified substance 
 
①  Outline of the work of handling specified substance 
 
 
 
 
 
 
 
 
 
 
②  Raw material  or material  containing specified substance 
 

•  Cutting oil  A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Outl ine  of  machin ing 
process  

Meta l l ic  par ts  a re  washed wi th  water  
af ter  bor ing .  (Refer  to  Fig .1-3 . )  

Exhaus t  gas  t rea tment  
fac i l i ty  

None 

Eff luent  t rea tment  
fac i l i ty  

None 

Eff luent  re leased to :  ***** r iver  

Annual  quant i ty  
purchased 

23 .8  t /year  

Stock  a t  beginning  
of  f i sca l  year  

0 .9  t  

Stock  a t  end of  
f i sca l  year  

0 .2  t  

     
 

S u b s t a n c e  N o . N a m e  o f  s p e c i f i e d  
s u b s t a n c e  C o n t e n t  

 

 304  Boron  and  i t s  compound  
(Sod ium t e t r abora t e )  4 .3%  

Conten t  of  
speci f ied  subs tance  
l i s ted  in  MSDS 
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(cont’d)  

③  Waste generated  
 
 
 
 
 
 
 

 
 

 
 
 

Fig. 1-3  Outline of machining facility 

Type of  waste  Quant i ty  
generated 

Content  of  speci f ied 
substance Waste treatment  

Spent  cu t t ing  o i l 20  t /year  Not  known Del ivered  to  indus t r ia l  waste  
management  contrac tor  

 

(Bo ro n   
and  i t s  
compound )  

Was te

Spen t  
cu t t i ng  o i l

E f f l uen t  

①  

③

Bor i ng  o f  
me ta l  

Manu fac tu re d  
goods  (M e ta l  
p l a te  w i t h  
ho les )  

Hand l i ng  

Cu t t i ng  
o i l  A  

Me ta l  p l a te

D r i l l i n g

(Bo ro n  
and  i t s  
compound )

(Bo ro n  
and  i t s  
compound )

C u t t i n g  
o i l  

②  
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Follow the procedure based on mass balance described in Part  I  and Part  II  
to calculate the release/transfer from the machining facil i ty. 
 
Step 1 Calculate the annual quantity of specified substance handled. 
 
Step 1-1 Calculate the annual quantity of specified substance manufactured. 

 
Since specified substance is  not manufactured in the facil i ty,  0 is  
assumed as the annual quanti ty of specified substance 
manufactured. 

 
 
 
 
 
 
 
 
Step 1-2 Calculate the annual quantity of cutt ing oil  A used. 
 
 
 
 
 
 
 
 
 
 
 
Step 1-3 Calculate the annual quantity of specified substance used. 
 
 
 
 
 
 
 
 
 
Step 1-4 Calculate the annual quantity of specified substance handled. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Since the annual quantity of boron and i ts  compound handled is  
larger than the specified quantity (1 t /year),  they are designated as 
the substances requiring notification. 

＝    0  t / yea r  

  Annua l  
quan t i t y   
o f  spec i f i ed   
subs tance   
manu fac tu re d   
   t / yea r  

Qua n t i t y   
o f  cu t t i ng  
o i l  A s to red  
a t  t he   
beg inn ing  
o f  t he  f i s ca l  
yea r   
  0 .9 t  

Qua n t i t y  o f
cu t t i ng  o i l  A 
s to red  a t   
t he  end  o f   
t he  f i s ca l   
yea r  
   0 .2 t  

Annua l  
quan t i t y  o f   
cu t t i ng  o i l   
A used   
  t / yea r  

＝  － +

＝    24 .5 t / ye a r  

 

Annua l  qua n t i t y  
o f  cu t t i ng  o i l  A 
pu rchased  
 
 23 .8 t / yea r  

＝  × ÷ 100  

＝   1 . 054 t / ye a r  

Annua l  
quan t i t y  o f   
cu t t i ng  o i l  A  
used   
 
 24 .5 t / yea r  

Annua l  
quan t i t y  o f   
bo ron  and  i t s  
compound  
used   
  t / yea r  

Con ten t  o f  
bo ron  and  i t s  
compound   
i n  cu t t i ng  o i l  A 
 
     4 . 3 % 

＝  +

＝  ≧  1 .054 t / ye a r  

Annua l   
quan t i t y  o f   
bo ron  and  i t s  
compound  
hand led   
  t / yea r  

Annua l  
quan t i t y  o f   
bo ron  and  i t s  
compound  
used   
 1 .054 t / ye a r  

Annua l  
quan t i t y  o f   
bo ron  and  i t s  
compound  
manu fac tu re d  
  0 t / yea r

Des igna ted  
va lue  o f  
spec i f i ed  
subs tance   
(C lass  1   
des igna ted   
chem ica l   
subs tance )  
 1 t / yea r  
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Step 2 Calculate the quantity of specified substance released as 
manufactured goods. 
 
Since no goods are manufactured in the facil i ty,  0 is  assumed as 
the quantity released as manufactured goods.  

 
 
 
 
 
 
 
Step 3 Calculate the quantity of specified substance in waste.  

 
Spent cutt ing oil  containing boron and i ts  compound is generated 
in the facil i ty.  However,  as the content is  not known, calculate the 
quantity using the content in the cutt ing oil  used.  

 
 
 
 
 
 
 
 
 
 
 
 
Step 4 Calculate the maximum potential  release of specified substance 

to the environment.  
 
 
 
 
 
 
 
 
 
Step 5 Calculate the land emission of specified substance. 

 
Since there is  no leakage from this facil i ty to land, 0 is  assumed as 
land emission. 

 
 
 
 
 
 
 

＝    0kg / yea r

 Qua n t i t y  o f  
bo ron  and  i t s  
compound  
re l eased  as  
manu fac tu re d  
goods  
 k g / ye a r  

＝  ×

＝  860kg / yea r  

Qua n t i t y  o f  
bo ron  and  
i t s  
compound  
i n  was te  
 k g / ye a r  

Con ten t  o f  
bo ron  and  i t s  
compound   
i n  cu t t i ng  o i l  A 
 

4 .3 %

Qua n t i t y  o f  
Spen t  cu t t i ng  
o i l  
  20 t / yea r  

÷ 100 ×1000kg/ｔ 

＝  － 

＝  194kg / yea r  

Max imum  
po ten t i a l   
r e l ease  o f   
bo ron  and  i t s  
compound  t o  t he  
env i r onmen t  
   k g / ye a r  

Qua n t i t y  o f  
bo ron  and  i t s  
compound  
re l eased  as  
manu fac tu re d  
goods  

 0kg / yea r  

Annua l  
quan t i t y  o f   
bo ron  and  i t s  
compound  
hand led   
1 .054 t / ye a r  

×1000kg/ｔ － 
Qua n t i t y  
o f  bo ron   
and  i t s  
compound  
i n  was te  
860kg / yea r  

＝    0  kg / yea r

 
Land   
em iss ion  o f  
bo ron  and  i t s  
compound  
 kg / yea r  
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Step 6 Judge to which medium, air or water,  larger or smaller quantity 
is released. 
 
Since sodium tetraborate has high melting point (741 °C), air  
emission is  assumed to be almost none. Therefore,  larger quantity 
is  released to water.  

 
Step 7 Calculate the air emission of specified substance. 

 
Since sodium tetraborate has high melting point (741 °C), air  
emission is  assumed to be almost none. Therefore,  0 is  assumed as 
air  emission.  

 
 
 
 
 
 
 
 
 
Step 8 Calculate the release of specified substance to water. 

 
Calculate the release from this facil i ty to water using mass 
balance.  

 
 
 
 
 
 
 
 
 
 
 
Step 9 Sum up the quantities of specified substance released or 

transferred. 
 
Boron and i ts  compounds (unit ;  kg/year) 

Classif icat ion for  
Calculat ion Classif icat ion for  Noti f icat ion 

 (Releases)  
A Ai r  emiss ion;  0 a.  Ai r  emiss ion;  0.0 
B Release to water ;  194 b.  Sur face water  d ischarge;  190 
C Land emiss ion;  0 
 

c .  Land emiss ion in  the business 
establ ishment ;  0 .0  

d.  Landf i l ls  in  the business establ ishment ;  
0.0 

D Quant i ty  in  waste;  860 
 

(Transfers)  
e.  Transfer  to  sewage;  0 .0 
f .  Off -s i te  t ransfer  in  waste;  860 

 
 

＝    0  kg / yea r

 
A i r   
em iss i on  o f  
bo ron  and  i t s  
compound  
 kg / yea r  

＝  － －

 194kg / yea r＝  

Re lease  o f
bo ron  and  i t s  
compound  
t o  wa t e r  
  k g / ye a r  

Max imum  
po ten t i a l  
r e l ease  o f  
bo ron  and  i t s  
compound  t o  
t he  
env i r onmen t
194kg / yea r  

Land  
em iss ion  o f  
bo ron  and  
i t s  
compound  
 0kg / yea r  

A i r   
em iss i on   
o f  bo ron  
and  i t s  
compound  
 0kg / ye a r  
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1-4 Washing process 
 
This is  a process where dirt  at tached to products and parts are washed 
away using water-based detergent (such as surface active agent) or non 
water-based detergent (such as chlorinated solvent) .   
Dry cleaning process of clothes,  etc.  is  included in this process. 
 
The release to the environment and off-si te transfer in waste include the 
following. 
•  Air emission of specified substance in washing detergent by 

volati l ization or release in effluent from washing equipment 
•  Transfer as spent solvent  
 
If  exhaust gas or effluent generated in the process is  treated in exhaust gas 
or effluent treatment facil i ty by activated carbon adsorption method, etc. ,  
waste (such as spent carbon) may be generated.  

 
 
[Example of specified substances] 
Dichloromethane,  tr ichloroethylene,  tetrachloroethylene,  poly (oxy-ethylene) 
= nonyl phenyl ether,  etc.  
 
 
[Example of calculation (1)] When volatile washing detergent is  used and 
waste is  generated 
 
The following is  an example of calculating the release/transfer from the 
washing facil i ty described by Table 1-4-1 and Fig.  1-4-1. 
 

Table 1-4-1 Outline of washing facility 
 

Handling status of specified substance 
 
①  Outline of the work of handling specified substance 
 
 
 
 
 
 
 
 

Descr ip t ion  of  
washing 

Degreas ing  and  washing of  meta l l i c  par ts   
(Refer  to  F ig .  1 -4-1 . )  
Genera t ion  of  eff luent  and  leakage  to  land:  None 

Exhaus t  gas  t rea tment  
fac i l i ty  

None 
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(cont’d)  

②  Raw material  or material  containing specified substance handled  
 

•  Detergent A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
③  Waste generated 
 
 
 
 
 
 
 
 
 
 

 
 

Fig. 1-4-1  Outline of washing facility 

Annual  quant i ty  
purchased 

3 .6  t /year  

Stock  a t  beginning  
i f  f i sca l  year  

0 .5  t  

Stock  a t  end of  
f i sca l  year  

1 .3  t  

     
 

S u b s t a n c e  N o . Name of  speci f ied 
substance  Content  

 

 211  Tr i ch lo roe thy lene  100%  

Conten t  of  
speci f ied  subs tance  
l i s ted  in  MSDS 

     

Type of  waste  Quant i ty  
generated 

Content  of  speci f ied 
substance Waste treatment  

Spent  de tergent  1 .7  t /year  Not  known 
Waste  1 .0  t /year  Weight  of  waste  before  

adsorb ing  so lvent :   2  kg  
Weight  of  was te  a f ter  
adsorb ing  so lvent :   2 .5  kg 

Del ivered  to  indus t r ia l  
was te  management  
contrac tor  

 

①  

②  

③

Meta l  p l a te  
wash ing  ta nk

Was te

Manu fac tu re d  
goods  
( washe d  
me ta l  p l a te )  

Hand l i ng  (Tr i c h l o ro
e th y le ne )

(Tr i c h l o ro  
e th y le ne )  

Was te  
c l o th  

A i r  
em iss i on

Me ta l  
p l a te  

D e t e r g e n t  
 A  

Spen t  
de te r gen t  

(Tr i c h l o ro
e th y le ne )
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Follow the procedure based on mass balance described in Part  I  and Part  II  
to calculate the release/transfer from the washing facil i ty.  
 
Step 1 Calculate the annual quantity of specified substance handled. 
 
Step 1-1 Calculate the annual quantity of specified substance manufactured. 

 
Since specified substance is  not manufactured in the facil i ty,  0 is  
assumed as the annual quanti ty of specified substance 
manufactured. 

 
 
 
 
 
 
 
Step 1-2 Calculate the annual quanti ty of detergent A used. 
 
 
 
 
 
 
 
 
 
 
 
Step 1-3 Calculate the annual quantity of specified substance used. 
 
 
 
 
 
 
 
 
 
 
 
Step 1-4 Calculate the annual quantity of specified substance handled. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Since the annual quantity of t richloroethylene handled is  larger 
than the specified quantity (1 t /year),  i t  is  designated as requiring 
notification. 

＝    0  t / yea r  

  Annua l   
quan t i t y   
o f  spec i f i ed   
subs tance   
manu fac tu re d   
   t / yea r  

＝  × ÷ 100  

＝   2 .8 t / yea r  

Annua l   
quan t i t y  o f   
de te r gen t  A  
used   
 
 2 .8 t / yea r  

Annua l   
quan t i t y  o f   
t r i ch l o ro  
e th y l e ne  
used   
  t / yea r  

Con ten t  o f
Tr i ch l o ro  
e th y l e ne  
i n  de te r gen t  A 
 
     100 % 

＝  +

＝  ≧  2 .8 t / yea r  

Annua l  
quan t i t y  o f   
t r i ch l o ro  
e th y l e ne  
hand led   
  t / yea r  

Annua l  
quan t i t y  o f   
t r i ch l o ro  
e th y l e ne  
used   
 2 .8 t / yea r  

Annua l  
quan t i t y  o f   
t r i ch l o ro  
e th y l e ne  
manu fac tu re d  
  0 t / yea r

Des igna ted  
va lue  o f  
spec i f i ed  
subs tance   
(C lass  1   
des igna ted   
chem ica l   
subs tance )  
 1 t / yea r  

Qua n t i t y   
o f   
de te r gen t   
A s to red  a t  
t he  
beg inn ing  
o f  t he  f i s ca l  
yea r   
  0 .5 t  

Qua n t i t y  o f  
de te r gen t  A 
s to red  a t   
t he  end  o f   
t he  f i s ca l   
yea r  
   1 .3 t  

Annua l   
quan t i t y  o f  
de te r gen t   
A used   
  t / yea r  

＝  － +

＝    2 .8 t / yea r  

 

Annua l  qua n t i t y  
o f  de te rge n t  A 
pu rchased  
 
 3 .6 t / yea r  
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Step 2 Calculate the quantity of specified substance released as 
manufactured goods. 
 
Since products containing specified substance are not 
manufactured in the facil i ty,  0 is  assumed as the quantity released 
as manufactured goods.  

 
 
 
 
 
 
 
 
Step 3 Calculate the quantity of specified substance in waste.  

 
Spent detergent containing tr ichloroethylene and waste are 
generated in the facil i ty.  Since the content of specified substance 
in spent detergent is  not known, calculate the quantity using the 
content in detergent A. 

 
 
 
 
 
 
 
 
 
 
 

Calculate the quantity of specified substance in waste per 1kg from 
the weight of waste cloth before and after adsorbing the detergent.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

＝    0kg / yea r

 Qua n t i t y  o f  
t r i ch l o ro  
e th y l e ne  
re l eased  as  
manu fac tu re d  
goods  
   k g / ye a r  

＝  ×

＝  1700kg / yea r  

Qua n t i t y  o f  
t r i ch l o roe t h
y l ene  i n  
spen t  
de te r gen t  
 k g / ye a r  

Con ten t  o f
Tr i ch l o ro  
e th y l e ne  
i n  de te r gen t  A 
 
    100 % 

Qua n t i t y  o f  
spen t  
de te r gen t  
  1 .7 t / yea r  

÷ 100 ×1000kg/ｔ 

＝  

×  

＝  

(       －       
)

× ÷  

÷ 100 ×
1000kg/t

Qua n t i t y  o f  
t r i ch l o ro  
e th y l e ne  i n  
was te  c l o th  
 k g / ye a r  

Qua n t i t y   
o f  was te  
c l o th  
1 .0 t / yea r  

Con ten t  o f  
Tr i ch l o ro e th y l e
ne  
i n  de te r gen t  A 
 
    100 % 

Weigh t  o f  
was te  
c l o th  a f t e r  
adso rb ing  
t he  
de te r gen t  
 2 .5kg  

We igh t  o f  
was te  c l o th  
a f t e r  
adso rb ing  
t he  
de te r gen t  
 2 .5kg  

We igh t  o f  
was te  
c l o th  
be fo r e  
adso rb ing  
t he  
de te r gen t  

2 0k g

200kg / yea r  
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The quantity of tr ichloroethylene released is  the sum of the 
quantity in spent detergent and in waste cloth.  

 
 
 
 
 
 
 
 
 
 
 
 
Step 4 Calculate the maximum potential  release of specified substance 

to the environment.  
 
 

 
 
Step 5 Calculate the land emission of specified substance. 

 
Since there is  no leakage to land in the facil i ty,  0 is  assumed as 
land emission. 

 
 
 
 
 
 
 
 
Step 6 Judge to which medium, air or water,  the larger or smaller 

quantity is  released. 
 
Since the facil i ty does not have contact  with water,  i t  is  assumed 
that larger quantity is  released to air.   

 
Step 7 Calculate the release of specified substance to water. 

 
Since the facil i ty does not have contact  with water,  0 is  assumed as 
release to water.  

 
 
 
 
 
 
 

＝  +

＝  

Qua n t i t y  o f  
t r i ch l o ro  
e th y l e ne  i n  
was te  
 k g / ye a r  

Qua n t i t y  o f  
t r i ch l o ro  
e th y l e ne  i n  
spen t  
de te r gen t  
1700kg / yea r

Qua n t i t y  o f  
t r i ch l o ro  
e th y l e ne  i n  
was te  c l o th
200kg / yea r

1900kg / yea r  

＝  － 

＝  900kg / yea r  

Max imum  
po ten t i a l   
r e l ease  o f   
t r i ch l o roe t h y l ene  
t o  t he  
env i r onmen t  
   k g / ye a r  

Qua n t i t y  o f  
t r i ch l o roe t h y l
ene  r e l eased  
as  
manu fac tu re d  
goods  

 0k g / yea r  

Annua l   
quan t i t y  o f   
t r i ch l o ro  
e th y l e ne  
hand led   
 2 .8 t / yea r  

×1000kg/ｔ － 
Qua n t i t y  
o f  
t r i ch l o roe t h
y l ene  
i n  was te  
1900kg / yea r

＝    0  kg / yea r

 
Land   
em iss ion  o f  
t r i ch l o roe t h y l
ene  
 kg / yea r  

＝    0  kg / yea r

 
Re lease  o f  
t r i ch l o roe t h y l
ene  
t o  wa t e r  
  k g / ye a r  
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Step 8 Calculate the air emission of specified substance. 
 
Calculate the air  emission from the faci l i ty using mass balance.  

 
 
Step 9 Sum up the quantities of specified substance released or 

transferred.  
 
Trichloroethylene (unit ;  kg/year) 

Classif icat ion for  
Calculat ion Classif icat ion for  Noti f icat ion 

 (Releases)  
A Ai r  emiss ion;  900 a.  Ai r  emiss ion;  900 
B Release to water ;  0  b.  Sur face water  d ischarge;  0.0 
C Land emiss ion;  0 
 

c .  Land emiss ion in  the business 
establ ishment ;  0 .0  

d.  Landf i l ls  in  the business establ ishment ;  
0.0 

D Quant i ty  in  waste;  1900 
 

(Transfers)  
e.  Transfer  to  sewage;  0 .0 
f .  Off -s i te  t ransfer  in  waste;  1900 

 
 
 

＝  － －

 900kg / yea r＝  

A i r   
em iss i on  o f  
t r i ch l o roe t h y l e
ne  
  k g / ye a r  

Max imum  
po ten t i a l  
r e l ease  o f  
t r i ch l o roe t h y l
ene  t o  t he  
env i r onmen t
 900kg / yea r

Land  
em iss ion  o f  
t r i ch l o roe t h
y l ene  
 0kg / yea r  

Re lease  o f  
t r i ch l o roe t h
y l ene  
t o  wa t e r  
 0kg / ye a r  
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[Example of calculation (2)] When dry cleaning is performed 
 
The following is  an example of calculating the release/transfer from the dry 
cleaning facil i ty described by Table 1-4-2 and Fig.  1-4-2.  (Refer also to 
“Cleaning business” in the manual by business.)  
 

Table 1-4-2  Outline of dry cleaning facility 
 

Handling status of specified substance 
 
①  Outline of the work of handling specified substance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
②  Raw material  and material  containing specified substance handled 
 

•  Dry cleaning solvent A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
③  Waste generated 
 
 
 
 
 
 
 
 

Descr ip t ion  of  dry  
c leaning 

Dry c leaning of  c lo thes  (Refer  to  F ig .  1-4-2 . )  
Quant i ty  of  eff luent :   1 ,200  m3 /year  
Leakage to  land:   None 
Weight  of  laundry per  c leaning:   30  kg 
Number  of  t imes  of  c leaning per  year :   600 

Exhaus t  gas  t rea tment  
fac i l i ty  

Car t r idge  f i l te r  (Replacement  per  year :  Twice)  
Act iva ted  carbon adsorb ing equipment  
(Replacement  per  year :  Once ,  Weight  of  rep laced 
ac t iva ted  carbon:  50  kg)  

Eff luent  t rea tment  
fac i l i ty  

None 

Eff luent  re leased to :  ***** r iver  

Annual  quant i ty  
purchased 

1 .3  t /year  

Stock  a t  beginning  
of  f i sca l  year  

0 .44  t  

Stock  a t  end of  
f i sca l  year  

0 .24  t  

     
 

S u b s t a n c e  N o . N a m e  o f  s p e c i f i e d  
s u b s t a n c e  C o n t e n t  

 

 200  Te t rach lo roe thy lene  100%  

Conten t  of  
speci f ied  subs tance  
l i s ted  in  MSDS 

     

Type of  waste  Quant i ty  
generated

Content  of  speci f ied 
substance Waste treatment  

Fi l ter  Not  known Not  known 
Dis t i l l a t ion  s ludge Not  known Not  known 
Spent  carbon Not  known Not  known 

Del ivered  to  indus t r ia l  
was te  management  
cont rac tor  
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Fig. 1-4-2  Outline of dry cleaning facility 
 
 
Follow the procedure based on mass balance described in Part  I  and Part  II  
to calculate the release/transfer from the dry cleaning facil i ty. 
 
 
 

①  

③

② ④

Hand l i ng  

C lo thes  
( washe d )  

(Tr i c h l o roe
th y l en e )  

A i r  
em iss i on

Exhaus t  gas  
t r ea tm en t  
(Ca r t r i dg e  f i l t e r,  
ac t i va ted  ca r bon  
adso rp t i on )  

D r y   
c l e a n i n g  
s o l v e n t  A  

Sp e n t  
c a r b o n  F i l t e r  D i s t i l l a t i o n  

s l u d g e  

Was te  

D r y  c l ean ing  mach ine  
f o r  c l o thes  

D i r t y  
l aund r y  

E f f l uen t

(Tr i c h l o roe
th y l en e )  

(Tr i c h l o roe
th y l en e )  
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Step 1 Calculate the annual quantity of specified substance handled. 
 
Step 1-1 Calculate the annual quantity of specified substance manufactured. 

 
Since specified substance is  not manufactured in the facil i ty,  0 is  
assumed as annual quanti ty of specified substance manufactured. 

 
 
 
 
 
 
 
Step 1-2 Calculate the annual quantity of dry cleaning solvent A used. 

 
Step 1-3 Calculate the annual quantity of specified substance used. 
 
 
 
 
 
 
 
 
 
 
Step 1-4 Calculate the annual quantity of specified substance handled. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Since the annual quantity of tetrachloroethylene handled is  larger 
than the specified quantity (1t/year),  i t  is  designated as requiring 
notification. 

 

＝    0  t / yea r  

  Annua l  
quan t i t y   
o f  spec i f i ed   
subs tance   
manu fac tu re d   
   t / yea r  

＝  × ÷ 100  

＝   1 .5 t / yea r  

Annua l  
quan t i t y  o f   
d r y  c l ean ing  
so l ven t  A  
used   
  1 .5 t / yea r  

Annua l  
quan t i t y  o f   
t e t r ach lo ro  
e th y l e ne  
used   
  t / yea r  

Con ten t  o f
t e t r ach lo roe t h y
lene  i n   
d r y  c l ean ing  
so l ven t  A  
     100 % 

＝  +

＝  ≧  1 .5 t / yea r  

Annua l   
quan t i t y  o f   
t e t r ach lo roe t
h y lene  
hand led   
  t / yea r  

Annua l  
quan t i t y  o f   
t e t r ach lo roe t h
y l ene  
used   
 1 .5 t / yea r  

Annua l  
quan t i t y  o f   
t e t r ach lo ro  
e th y l e ne  
manu fac tu re d  

 0 t / yea r

Des igna ted  
va lue  o f  
spec i f i ed  
subs tance   
(C lass  1   
des igna ted   
chem ica l   
subs tance )  
 1 t / yea r  

Qua n t i t y   
o f  d r y  
c l ean ing  
so l ven t  A 
s to red  a t  t he  
beg inn ing  o f  
t he  f i s ca l   
yea r   
  0 .44 t  

Qua n t i t y  o f  
d r y  c l ean ing  
so l ven t  A 
s to red  a t   
t he  end  o f   
t he  f i s ca l   
yea r  
   0 .24 t  

Annua l  
quan t i t y  o f   
d r y  c l ean ing  
so l ven t  A 
used   
  t / yea r  

＝  － +

＝    1 .5 t / yea r  

Annua l  qua n t i t y  
o f  d r y  c l ean i ng  
so l ven t  A 
pu rchased  
 1 .3 t / yea r  
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Step 2 Calculate the quantity of specified substance released as 
manufactured goods. 
 
Since products containing specified substance are not 
manufactured in the facil i ty,  0 is  assumed as the quantity released 
as manufactured goods.  

 
 
 
 
 
 
 
 
 
Step 3 Calculate the quantity of specified substance in waste.  

 
Calculate the quanti ty of tetrachloroethylene contained in fi l ter,  
dist i l lat ion sludge and spent carbon using the following factors (→  
pIII-252).  
•  Factor for the quantity contained in the fi l ter  per laundry load 

(weight)  (per replacement of f i l ter):  2L/((kg/cleaning) •Cleaning) 
•  Factor for the quantity contained in dist i l lat ion sludge per 

annual laundry load (weight):  0.004 kg/kg 
•  Adsorption rate to activated carbon per weight of replaced 

activated carbon (per replacement of activated carbon):  
5%/replacement 

 
 
 
 
 
 
 
 
 
 
 
 

Quantity of 
tetrachloro- 
ethylene in  

waste 
 

kg/year 

Factor for quantity in 
filter 

 
2 L/((kg/time)・time) 

Laundry load 
per cleaning

 
 

30 kg/time 

＝  ×  

Factor for 
quantity in 
distillation  

sludge 
 

0.004 kg/kg 

＋  ×  

Adsorption rate 
to activated 

carbon 
 

5%/time 

Weight of 
replaced 
activated  
carbon 

 
50 kg 

＋  ×  

268.9kg/year ＝  

×
Number of 

times of filter 
replacement

 
2 times/year

Gravity of 
tetrachloro-

ethylene 
 

1.62 kg/L 

×  
Content of 

tetrachloroethylene 
in dry cleaning 

solvent A 
 
 

100% 

× ÷100

Laundry  
load per 
cleaning 

 
 

30 kg/time 

×
Number of 

times of 
cleaning 

 
600 times/year

× ÷100  

÷100×
Number of 

times of  
activated carbon 

replacement 
 

1 time/year 

Content of 
tetrachloroethylene 

in dry cleaning 
solvent A 

 
 

100% 

＝    0kg / yea r

 Qua n t i t y  o f  
t e t r ach lo roe t h
y l ene  
re l eased  as  
manu fac tu re d  
goods  
   k g / ye a r  
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Step 4 Calculate the maximum potential  release of specified substance 
to the environment.  

 
 

 
 
Step 5 Calculate the land emission of specified substance. 

 
Since there is  no leakage to land, 0 is  assumed as land emission. 

 
 
 
 
 
 
 
 
 
Step 6 Judge to which medium, air or water,  larger or smaller quantity 

is released. 
 
Since tetrachloroethylene has high volati l i ty,  i t  is  assumed that  
larger quanti ty is  released to air.  

 
Step 7 Calculate the quantity of specified substance released to water. 

 
The concentration of tetrachloroethylene in effluent is  not 
measured. However,  since the emission standard designates that  the 
concentration must be 0.1mg/L (=0.1×10−3kg/m3) or lower,  
calculate the release to water on the assumption that  the 
concentration is  that  value. 

 

 
 
 

＝  － 

＝  1231 .1kg / ye a r

Max imum  
po ten t i a l   
r e l ease  o f   
t e t r ach lo roe t h y le
ne  t o  t he  
env i r onmen t  
   k g / ye a r  

Qua n t i t y  o f  
t e t r ach lo roe t h
y l ene  
re l eased  as  
manu fac tu re d  
goods  

 0k g / yea r  

Annua l   
quan t i t y  o f   
t e t r ach lo ro  
e th y l e ne  
hand led   
 1 .5 t / yea r  

×1000kg/ｔ － 
Qua n t i t y  
o f  
t e t r ach lo ro th
y l ene  
i n  was te  
268 .9kg / yea r

＝    0  kg / yea r

 
Land   
em iss ion  o f  
t e t r ach lo roe t h
y l ene  
 kg / yea r  

＝  ×

＝  0 .12kg / yea r  

Annua l  e f f l ue n t  
quan t i t y  
 
1200m 3 / yea r  

Re lease  o f  
t e t r ach lo ro
e th y le ne  t o  
wa te r  
 k g / ye a r  

The  e m iss ion  
s tanda r d  
des igna tes  o f  
t e t r ach lo roe t h y le
ne  
 0 .1×10 − 3 k g / m 3  
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Step 8 Calculate the air emission of the specified substance. 
 
Calculate the air  emission using mass balance.  

 

 
 
Step 9 Sum up the quantities of specified substance released or 

transferred.  
 
Tetrachloroethylene (unit ;  kg/year) 

Classif icat ion for  
Calculat ion Classif icat ion for  Noti f icat ion 

 (Releases)  
A Ai r  emiss ion;  1230 a.  Ai r  emiss ion;  1200 
B Release to water ;  0 .12 b.  Sur face water  d ischarge;  0.1 
C Land emiss ion;  0 
 

c .  Land emiss ion in  the business 
establ ishment ;  0 .0  

d.  Landf i l ls  in  the business establ ishment ;  
0.0 

D Quant i ty  in  waste;  268.9 
 

(Transfers)  
e.  Transfer  to  sewage;  0 .0 
f .  Off -s i te  t ransfer  in  waste;  270 

 
 

＝  － －

1230kg / yea r＝  

A i r   
em iss i on  o f  
t e t r ach lo roe t h
y l ene  
  k g / ye a r  

Max imum  
po ten t i a l  
r e l ease  o f  
t e t r ach lo roe t h
y l ene  t o  t he  
env i r onmen t  
1231 .1kg / ye a r

Land  
em iss ion  o f  
t e t r ach lo ro
e th y le ne  
 0kg / yea r  

Re lease  o f  
t e t r ach lo ro
e th y le ne  
t o  wa t e r  
0 .12kg / yea r  
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1-5 Painting process 
 
This is  a process where parts,  surface of products,  etc.  are coated by 
spraying or electro-coating.  
 
The release to the environment and off-si te transfer in waste include the 
following. 
•  Volati l ization of specified substance (solvent component) in paint  to air  
•  Mixing of solvent component or pigment component from wet booth to 

effluent 
•  Transfer of solvent component or pigment component as spent paint ,  etc.
 
If  exhaust gas or effluent generated from the process is  treated in exhaust 
gas or effluent treatment facil i ty by activated carbon adsorption method, 
waste (such as spent carbon) may be generated. 

 
[Examples of  subject  substances]  
Solvent  component:  Toluene,  xylene,  e tc .  

Component of pigment:  Hexavalent chromium compounds,  lead and i ts  
compounds,  etc.  
 
[Example of calculation] 
The following is  an example of calculating the release/transfer from the 
coating facil i ty described by Table 1-5 and Fig.  1-5. 
 

Table 1-5  Outline of coating facility 
 

Handling status of specified substance 
 
①  Outline of the work of handling specified substance 
 
 
 
 
 
 
 
②  Raw materials and materials containing specified substance handled 
 

•  Paint A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Descr ip t ion  of  
coat ing  

Air less  spray  coat ing  of  meta l  p la te  (Refer  to  Fig .  1-5 . )  
Genera t ion  of  eff luent  and  leakage  to  land:  None 

Exhaus t  gas  
t rea tment  fac i l i ty  

None 

 

Annual  quant i ty  
purchased 

14 .7  t /year  

Stock  a t  beginning  of  
f i sca l  year  

1 .22  t  

Stock  a t  end of  f i sca l  
year  

0 .78  t  

     
 

S u b s t a n c e  N o . N a m e  o f  s p e c i f i e d  
s u b s t a n c e  C o n t e n t  

 

 227  To luene  50%  
 311  Manganese  and  i t s  

compound s  
20%  

Conten t  of  speci f ied  
subs tance  l i s ted  in  
MSDS 

     
 



III - 60 

(cont’d)  

③  Waste  genera ted 
 
 
 
 
 
 
 
 
 
 

 
 

Fig. 1-5  Outline of coating facility 
 
 
Follow the procedure based on mass balance described in Part  I  and Part  II  
to calculate the release/transfer from the coating facil i ty.  (Refer also to the 
example of calculating the release from the wet booth in coating facil i ty in 
Part  I .)  
 

Type of  waste  Quant i ty  
generated

Content  of  speci f ied 
substance Waste treatment  

Spent  pa in t  200  kg/year Not  known Del ivered  to  indus t r ia l  
was te  management  
cont rac tor  

①  

②

④

③

(To lu ene ,  
mangan ese  
and  i t s  
compounds )  

Me ta l  
p l a te  

Pa in t  A  

Hand l i ng  

Spen t  pa in t

De l i ve r y  o f  
manu fac tu re d  
goods  ( co a te d  
me ta l  p l a tes )  

A i r  
em iss i on

Coa t i ng  boo t h

(Mang anese  
and  i t s  
compounds )

(To lu ene )

Was te

(To lu ene ,  
mangan ese  
and  i t s  
compounds )
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Step 1 Calculate the annual quantity of specified substance handled. 
 
Step 1-1 Calculate the annual quantity of specified substance manufactured. 

 
Since no specified substance is  manufactured in the facil i ty,  0 is  
assumed as the annual quanti ty of specified substance 
manufactured. 

 
 
 
 
 
 
 
 
Step 1-2 Calculate the annual quantity of paint  A used. 

 
 
Step 1-3 Calculate the annual quantity of specified substance used. 
 
 
 
 
 
 
 
 
 

 
 

＝    0  t / yea r  

  Annua l  
quan t i t y   
o f  spec i f i ed   
subs tance   
manu fac tu re d   
   t / yea r  

＝  × ÷ 100  

＝   7 .57 t / yea r  

Annua l  
quan t i t y  o f   
pa i n t  A  
used   
 
 15 .14 t / ye a r  

Annua l  
quan t i t y  o f   
t o l uene  
used   
  t / yea r  

Con ten t  o f   
t o l uene  i n  pa in t  
A  
 
     50 % 

 

Qua n t i t y   
o f  pa in t  A 
s to red  a t  
t he  
beg inn ing  
o f  t he  f i s ca l  
yea r   
  1 .22 t  

Qua n t i t y  o f  
pa i n t  A 
s to red  a t   
t he  end  o f   
t he  f i s ca l   
yea r  
   0 .78 t  

Annua l   
quan t i t y  o f   
pa i n t  A  
used   
  t / yea r  

＝  － +

＝   15 .14 t / ye a r  

Annua l  qua n t i t y  
o f  pa in t  A 
pu rchased  
 
  14 .7 t / ye a r  

＝  × ÷ 100  

＝  3 .028 t / ye a r  

Annua l  
quan t i t y  o f   
pa i n t  A  
used   
 
 15 .14 t / ye a r  

Annua l   
quan t i t y  o f   
mangan ese  
and  i t s  
compounds  
used   
  t / yea r  

Con ten t  o f  
mangan ese  a nd  
i t s  compound s
in  pa in t  A  
 
     20 % 
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Step 1-4 Calculate the annual quantity of specified substance handled. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Since the annual quantity of toluene and manganese and i ts  compounds 
handled is  larger than the specified quantity (1t/year),  they are designated as 
requiring notification. 
 
Procedure of calculating solvent component ( toluene) and pigment 
component (manganese and i ts  compounds) is  described separately in the 
following sections.  
 
Step 2 Calculate the quantity of specified substance released as 

manufactured goods. 
 

○  Solvent component  
 
Since specified substance is  not contained in manufactured 
goods (coated metal  plates),  0 is  assumed as the quantity 
released as manufactured goods.  

 
 
 
 
 
 
 
 

＝  +

＝  ≧   7 .57 t / yea r  

Annua l   
quan t i t y  o f   
t o l uene  
hand led   
  t / yea r  

Annua l  
quan t i t y  o f   
t o l uene  
used   
 7 .57 t / yea r  

Annua l  
quan t i t y  o f   
t o l uene  
manu fac tu re d  
  0 t / yea r  

Des igna ted  
va lue  o f  
spec i f i ed  
subs tance   
(C lass  1   
des igna ted   
chem ica l   
subs tance )  
 1 t / yea r  

＝  +

＝  ≧  3 .028 t / ye a r  

Annua l   
quan t i t y  o f   
mangan ese  
and  i t s  
compounds  
hand led   
  t / yea r  

Annua l  
quan t i t y  o f   
mangan ese  
and  i t s  
compounds  
used   
3 .028 t / ye a r  

Annua l  
quan t i t y  o f   
mangan ese  
and  i t s  
compounds  
manu fac tu re d  
  0 t / yea r  

Des igna ted  
va lue  o f  
spec i f i ed  
subs tance   
(C lass  1   
des igna ted   
chem ica l   
subs tance )  
 1 t / yea r  

＝    0kg / yea r

 Qua n t i t y  o f  
t o l uene  
re l eased  as  
manu fac tu re d  
goods  
   k g / ye a r  
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○  Pigment component  
Calculate the quantity using the following adherence 
efficiency. 

 
•  Adherence efficiency of airless spray to metal  plate:  60 to 

70% (Use 60% to be on the safe side.)  
 
 
 
 
 
 
 
 
 
 
 
 
Step 3 Calculate the quantity of specified substance in waste.  
 

○  Solvent component  
Since the content of specified substance in spent paint  is  not 
known, calculate the quantity using the content in paint  A. 

 
 
 
 
 
 
 
 
 

○  Pigment component  
Since the release to the environment is  assumed to be almost 
none, calculate the quantity using mass balance.  
(The quantity in waste includes the quantity that  at tached to the 
floor during coating process and not delivered as manufactured 
goods as well  as the quantity in spent paint .  

 

 
 

Quantity of  
manganese and its 

compounds released as 
manufactured goods 

 
kg/year 

Annual quantity 
of manganese 

and its 
compounds 

handled 
 

3,028 t/year 

Adherence 
efficiency of  

airless spray to 
metal plate 

 
60% 

＝  × ÷ 100×1,000kg/t  

1,817kg/year＝  

＝  × ÷ 100  

＝   100kg / yea r  

 
Qua n t i t y  o f   
spen t  pa in t  
 
  200kg / yea r

 
Qua n t i t y  o f  
t o l uene  i n  
was te  
 k g / ye a r  

  Con te n t  o f   
  t o l uene  
  i n  pa in t  A  
 
     50 % 

＝

＝ 1211kg / yea r  

Qua n t i t y  o f  
mangan ese  a nd  
i t s  compound s   
i n  was te  
  k g / ye a r  

Qua n t i t y  o f  
mangan ese  
and  i t s  
compounds  
re l eased  as  
manu fac tu re d  
goods  
1817kg / yea r  

Annua l  
quan t i t y  o f   
mangan ese  
and  i t s  
compounds  
hand led   
3 .028 t / ye a r  

×1000kg/ｔ － 
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Step 4 Calculate the maximum potential  release of specified substance 
to the environment.  

 
○  Solvent component  

 
 

○  Pigment component  
Since the release to the environment is  almost none,  0 is  
assumed as the maximum potential  release to the environment.  
(The subsequent procedure will  be omitted.) 

 

 
 
Step 5 Calculate the land emission of specified substance. 

 
Since there is  no leakage to land in the facil i ty,  0 is  assumed as 
land emission. 

 
○  Solvent component  

 
 
 
 
 
 
Step 6 Judge to which medium, air or water,  larger or smaller quantity 

is released. 
 

○  Solvent component  
Since the facil i ty does not have contact  with water,  0 is  
assumed as release to water.  

 
 
Step7 Calculate the release of specified substance to water. 
 

○  Solvent component  
Since the facil i ty does not have contact  with water,  0 is  
assumed as the quantity released to water.  

 
 
 
 
 

＝  － 

＝  7470kg / yea r  

 Max imum     
 po ten t i a l   
 r e l ease  o f   
 t o l uene  t o  t he  
 env i r onme n t  
   k g / ye a r  

Qua n t i t y  o f  
t o l uene  
re l eased  as  
manu fac tu re d  
goods  
  0kg / yea r  

 
Annua l   
quan t i t y  o f   
t o l uene  
hand led   
 7 .57 t / yea r  

×1000kg/ｔ － 
 
Qua n t i t y   
o f  t o l uen e  
i n  was te  
100kg / yea r  

＝    0  kg / yea r

 
Land   
em iss ion  o f  
t o l uene  
 kg / yea r  

＝    0  kg / yea r

 
Re lease  o f  
t o l uene  
t o  wa t e r  
  k g / ye a r  

＝   0  kg / yea r

 
Max imum  po t en t i a l   
r e l ease  o f  
mangan ese   
and  i t s  comp ounds  
t o  t he  env i r o nmen t  
   k g / ye a r  
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Step 8 Calculate the air emission of specified substance. 
 

○  Solvent component  
Calculate the air  emission using mass balance.  

 

 
Step 9 Sum up the quantities of specified substance released or 

transferred.  
 
Toluene (unit;  kg/year) 

Classif icat ion for  
Calculat ion Classif icat ion for  Noti f icat ion 

 (Releases)  
A Ai r  emiss ion;  7470 a.  Ai r  emiss ion;  7500 
B Release to water ;  0  b.  Sur face water  d ischarge;  0.0 
C Land emiss ion;  0 
 

c .  Land emiss ion in  the business 
establ ishment ;  0 .0  

d.  Landf i l ls  in  the business establ ishment ;  
0.0 

D Quant i ty  in  waste;  100 
 

(Transfers)  
e.  Transfer  to  sewage;  0 .0 
f .  Off -s i te  t ransfer  in  waste;  100 

 
 
Manganese and i ts  compounds (unit ;  kg/year) 

Classif icat ion for  
Calculat ion Classif icat ion for  Noti f icat ion 

 (Releases)  
A Ai r  emiss ion;  0 a.  Ai r  emiss ion;  0.0 
B Release to water ;  0  b.  Sur face water  d ischarge;  0.0 
C Land emiss ion;  0 
 

c .  Land emiss ion in  the business 
establ ishment ;  0 .0  

d.  Landf i l ls  in  the business establ ishment ;  
0.0 

D Quant i ty  in  waste;  1211 
 

(Transfers)  
e.  Transfer  to  sewage;  0 .0 
f .  Off -s i te  t ransfer  in  waste;  1200 

 
 
 
 

＝  － －  

7470kg / yea r＝  

A i r  
em iss ion  o f  
t o l uene  
  k g / ye a r  

Max imum  
po ten t i a l  
r e l ease  o f  
t o l uene  t o  
t he  
env i r onmen t
7470k g / yea r

Land  
em iss ion  o f  
t o l uene  
 0kg / yea r  

Re lease  o f
t o l uene  
t o  wa t e r  
 0kg / ye a r  




