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try to be a
water doctor！
Let's

Can you do it?!
There are a total of 36 questions.

try
to be a
● 30 and above … You are a certified water doctor!
water doctor！
Let's

●

25 and above … You are a water specialist!

●

less than 25 … Try again next time!

─ 1 ─
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First, try the trial question!

Trial question The amount you drink and how body weight increases

4th

g

e
rad

If you drink a 1L pet bottle (=1kg)of juice,
how much will your body weight increase?
Which number is the correct answer?
1. It will increase the same amount as you
drink (1kg).
2. It will slightly increase, but not the same
amount that you drank.
3. It will not increase even if you drink.

Write your answer
here!

─ 3 ─

Answer
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Explanation of the trial question
Answer is 1. It will increase 1kg.
※

For water, 1 liter volume is equal to 1kg weight

If you measure right after you drink, your body weight will
increase exactly 1kg.

Answer 1. It will increase the same amount as you drink (1kg).
─ 4 ─
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First period

Let s ﬁnd out andlearn
about the water of life
─ 5 ─
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Quiz

1−1

Amount of water in the human
body

6th
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gr

le
ade

Water is found in our body and food.
How much (percentage) of a 10 year old s
body weight is water?
Choose from the following ① - ③.

A newborn baby
is 88%

① Less than half
(approx. 35%)

② Half

③ More than half

(approx. 50%)

Write your answer
here!

─ 7 ─

(approx. 65%)

Answer
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Quiz

1−1

Explanation of the amount of water in
the human body

●The body is filled with water.
Amount of water according to age

New born
baby

10 year
old

30 year
old

60 year
old

80 year
old

Approximately
88%

Approximately
65%

Approximately
60%

Approximately
50%

Approximately
35%

Water is needed to maintain life. A person cannot live more
than 3 days without water .
The body is filled with water. A person is approximately 60%
water. It is said that the body weight of a newborn baby is
88% water.

Answer ③ More than half (approx. 65%)
─ 8 ─
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Quiz

1−2

Amount of water a person needs

4th

vel

le
ade

gr

Everyday, we take in water from food and
drink. And, we go pee everyday. How much
water do we take in and how much water do
we release?
Choose from the following ① - ③ .

Amount
of water
taken in

Taken
in

Released
Sweat
and
Breathing

① 1L
② 2.5L
③ 5L

Amount
of water
released

① 1L
② 2.5L

Drinks

Urine and
feces

Meals

Answer
Write your answer
here!

─ 9 ─

Amount of
water
taken in
Amount of
water
released

③ 5L
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Quiz

1−2

Explanation of the amount of water a
person needs

●A person needs 2-3L of water every day.
Others

Taken
in

Released
Sweat
and
Breathing

0.3L
Drinks

2.5L

1.2L

Drinks

Urine and
feces

Meals

Food

Sweat,breath
1.0L
Poop
0.1L

2.5L

Pee

1.0L

1.4L

The amount of water taken in by the body and the amount of
water released are almost equal.

（two and a half 1L bottles）
Answer ② 2.5L. Both taken in and released are the same.
─ 10 ─
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Quiz

1−3

Water cycle

5th

gr

【1】Some of the rain that falls to the ground
evaporates back into the sky, then falls
to the ground again as rain. How long
does this cycle take?
Choose from the following ① - ③ .
① 9 days

② 90days

③ 9 years

【2】How much (percentage) rain that falls to
the earth evaporates and goes back into
the sky?
Choose from the following ① - ③ .
① Less than half (approx. 35%)
② Half (approx. 50%)
③ More than half (approx. 75%)
Rain
Evaporation

Evaporation Evaporation

Underground water

Write your answer
here!

Answer 【1】
─ 11 ─

【2】
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Quiz

1−3

Explanation of the water cycle

● Earth s water circulates!
For the past two billion years, water has continued to
circulate around the earth in a large cycle. It changes into
various forms, and the cycle to the sky and ground is about 9
days.
Approximately 35% of rain that falls to the earth evaporates
and goes back into the sky.

Rain
Evaporation

Evaporation

Evaporation

Evaporation

Underground water

Answer 【1】① 9 days

【2】① Less than half (approx. 35%)
─ 12 ─
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Quiz

1−4

Amount of rainfall in Japan

5th

gr

【1】
How much rain falls in Japan in a year?
Choose from the following ① - ③ in the
graph.
1,718

1,500
1,000

880

Average in the world
736

500
0

59

③

Country C

②

Country B

①

Country A

World
average

Average rainfall per year
(mm/year)

2,500
2,000

【2】
How much rain falls in a year per person
in Japan? Choose from the following ① ③ in the graph.
25
20

25.0
19.6

Average
in the world

15
10
5
0

─ 13 ─

5.1

②

③

Country C

Country A

Answer 【1】

6.2

Country B

①

World
average

Rainfall per person
(thousand m3 /year / person)
Write your answer
here!

30

【2】
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Explanation of the amount of rainfall in
Japan

Quiz

1−4

● The amount of rainfall in Japan is
approximately double the world average.
The amount of rain that falls in a year
2,348

2,000
1,500
1,000 880

Average
1,220
in the world

500

1,718

Country A : U.S.A
Country B : Saudi
Arabia
Country C : Japan

867 736

627

534 537

59

0

Japan

Saudi Arabia

U.S.A.

France

Philippines

China

England

Canada

Australia

World
average

Average rainfall per
year (mm/year)

2,500

● When calculated by per person in Japan, the amount
of water is one fourth of the world average.
Amount of rainfall per person
216 174

25
20

19.6

Average
in the world

25.0

Country A : U.S.A
Country B : Saudi
Arabia

15
10

5.0 4.7

5

Country C : Japan

9.3 8.1

6.2 5.1

0

Japan

Saudi Arabia

U.S.A.

France

Philippines

China

England

Canada

Australia

World
average

Rainfall per person
(thousand m 3 /year / person)

30

The amount of rainfall per year in Japan is 1,718mm on
average, double of world average. When calculated per
person in Japan, the amount of rainfall is one fourth of the
world average.
Answer 【1】③ Country C 1,718mm/year

【2】③ Country C 5.1 thousand m 3 /year / person
─ 14 ─
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Quiz

1−5

Amount of water on the earth

6th
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If all of the water on the earth could fit in
one PET bottle, how much water can be used
for drinking, etc?
Choose from the following ① - ③.

（500 mL）

① 1 drop
(0.03-0.04 mL）

② 1 cap
③ 1 cup
（8-9 mL） （200mL）

Write your answer
here!

─ 15 ─

Answer
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Quiz

1−5

Explanation of the amount of water on
the earth

● Most of the water on the earth is salty ocean
water!
The amount of water on the earth is
approximately 1.4 billion km3 Water which
can be used.

Total amount of
water on the earth:
Approx. 1.386 billion km³.

Fresh water
2.53％
Approx.
0.035 billion km³.

Rivers /
Lakes/Ponds, etc
0.01％
Approx.
0.0001 billion km³.

Oceans, etc
97.47%
97.47％
Approx. 1.351 billion km³.
Glaciers, etc
1.76％
Approx.
0.024 billion km³.

Underground water
0.76％
Approx.
0.011 billion km³.

Water on the earth (100%) = Ocean water (97.5%) + Fresh water (2.5%)
We cannot live by drinking ocean water directly. Water we
can use for drinking and washing does not contain salt
and is called fresh water , such as water from rivers and
lakes.
Although there is a lot of water on the earth, water which
can be easily used for drinking, etc., is water from rivers
and lakes, and the amount is only 0.01%.
Answer ① 1 drop (0.03-0.04 mL）
─ 16 ─
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Quiz

1−6

Condition of water used in Japan

6th
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le
ade

gr

Water is used for agriculture, industry, and
living. Which one uses the most?
Choose from the following ① - ③ .
① Water for agriculture
② Water for industry
③ Water for living
Industrial
water

Daily living
water

Agricultural
water

Write your answer
here!

─ 17 ─

Answer
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Explanation of condition of water used
in Japan

Quiz

1−6

● Agriculture uses the most water.
Annual use 83.1 billion m3
Agricultural
water

（51.4）

Unit: hundred million m3

Industrial Daily living
water
water

（9.0） （12.3）
（3.7）

（66％）

72.7（87％）

Underground
water

10.4（13％）

（3.4）

（3.3）

54.7

River water

12.7

15.7

（15％） （19％）

Water is used for agriculture, industry, and living.
Among these, agriculture uses 66% of the water, more
than half.
Moreover, industry uses 15%, and daily living uses 19%.
Of the water used, 87% is river water.

Answer ① Water for agriculture
─ 18 ─
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Quiz

1−7

The changing form of water
(virtual water)

6th
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【1】
Water is needed to grow food and raise
animals.
How much water is used to
raise a cow?
Choose from the following ① - ③.
① 15 bath tubs of water
② 1 school swimming pool
③ 16 school swimming pools

300L

【2】
Curry rice is made with beef and rice,
etc, isn t it?
How much water is used for one dish of
curry rice?
Choose from the following ① - ③.
① 1 bath tub of water
② 3 bath tubs of water
③ 10 bath tubs of water

Write your answer
here!

Answer 【1】
─ 19 ─

300L

【2】
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Explanation of the changing form of
water (virtual water)

Quiz

1−7

●Do not forget that the water we need is also
connected to overseas.
A lot of water is used to grow food and raise animals.
Japan imports nearly 60% of its food from overseas.
Importing food is same as, and at the same time, importing
water (this is called virtual water).
If food cannot be imported from overseas, and we still try
to keep the same eating lifestyle, a lot of water would be
needed.
●6,540m 3 water is needed to raise a cow. A swimming
pool contains about 400m3, so about 16 swimming
pools are needed.
●To make curry rice from its raw materials, 1,067L of
water is needed.
304bottles
75g

456bottles

152L

Curry

Others

38g
7L

42bottles

21L

Oil

13g

Total 1,067L
14bottles

10L

228L

74bottles
37L

500mL

20bottles
63g

33g

44bottles
1,180
bottles

100g

590L

113g
22L

(Source: Ministry of the Environment virtual water)

Answer 【1】③ 16 school swimming pools
─ 20 ─

【2】② 3 bath tubs
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Quiz

1−8

Drinking water in Japan

4th

gr

The water we drink from the faucet is
usually water which has been taken and
cleaned from a river or lake, or
underground water. Well, how much river or
lake water is used for tap water for us to
drink?
Choose from the following ① - ③.
① Less than half (30%)
② Half (50%)
③ More than half (70%)

Write your answer
here!

─ 21 ─

Answer
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Quiz

1−8

Explanation of drinking water in Japan
An example of the water treatment process
Dam
Water treatment
plant

Distribution
reservoir

Japan s drinking water is taken from rivers, lakes, and
underground water sources. 70% is from rivers and lakes.
The water taken from rivers is cleaned at a place called a
water treatment plant, and is delivered to your faucet
safely after bacteria are killed by a disinfectant.
If a river is polluted, extra money is needed at the water
treatment plant. That s why it is important to always keep
the rivers and lakes clean.

Answer 【1】③ More than half (70%)
─ 22 ─
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Quiz

1−9

Water shortages in the world

4th
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There are some areas around the world
where people are suffering from water
shortages. Which area has more water
shortages within the ( ○ circle) ?
Choose from the following ① - ⑤ .
Europe

North America

⑤

④
Japan

①
Africa, Asia

South America
③

②
Oceania

Write your answer
here!

─ 23 ─
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Quiz

1−9

Explanation of water shortages in the
world

● There are water shortages in Africa and
Asia!

No problem
Low
Middle
High
No data

(Source: Ministry of Land, Infrastructure, Transport and Tourism, Land and Water
Bureau, Water Resources Department World Water Issues and Japan )

Dark purple areas in the countries
of the colored map suffer from
water shortages.

There are 193 countries
in the world.

The amount of water needed for a person to live is said to
be 50L a day. There are more than 30 countries around
the world which use less than 20L＊ . We Japanese use
approximately 320L of water a day for daily living. (Water
for daily living includes household water and urban
activity water.)
＊In the countries where there are water shortages, such as Asia and
Africa, people spend many hours every day in search of water. Gathering
water is said to be children s work. That s why, many children cannot go
to school.

(Pictures provided by: Specified Non-profit Corporation Hunger Free World)

Answer ① Africa, Asia
─ 24 ─
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Second period

Let s ﬁnd out and learn abou
household wastewater

─ 25 ─
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Quiz

2−1

Causes of pollution of rivers and
oceans

4th

What is the most common cause of river
pollution?
Choose from the following ① - ③ .
① Industrial wastewater
from factories
② Wastewater from homes
③ Wastewater from
forming areas

Write your answer
here!

─ 27 ─

Answer
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Quiz

2−1

Explanation of the causes of pollution
of river and ocean

Other
13.4％
2006
Within total
pollutant load
controlled district

Industrial

Gifu
Prefecture

Household
wastewater

43.9％

wastewater

42.8％

Cause ratio of river pollution in Gifu Prefecture
(an example)
(Source: 2009 Gifu Prefecture Environment White Paper)

Currently, the greatest cause of river pollution is household
wastewater, not industrial wastewater such as from factories.
Household wastewater, such as wastewater from the toilet,
kitchen, laundry, and bath, is called household wastewater.

The greatest cause of pollution is
household wastewater.

Answer ② Wastewater from homes
─ 28 ─
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Quiz

2−2

How to clean up household
wastewater

4th

vel

le
ade

gr

【1】
Which methods will clean all the household
wastewater, such as the toilet, kitchen,
laundry, and bath?
Choose two from the following ① - ④ .
【2】
Among the following methods in ① - ④ ,
which method is used for your family to
treat polluted water and dispose of it?
① Johkasou for treating toilet wastewater only
（Only human waste Johkasou）

② Vault toilet

③ Johkasou for treating total household wastewater
（Total household wastewater Johkasou）
④ Sewer
system
※ Johkasou is a household wastewater treatment facility in Japan.
Write your answer
here!

Answer 【1】
─ 29 ─
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Quiz

2−2

Explanation of how to clean up
household wastewater

● There are four methods.
Wastewater from
the kitchen, bath,
and laundry

Wastewater from
the kitchen, bath,
and laundry
Water
ﬂushing toilet
Vault toilet
Only human waste
Johkasou

① Johkasou for treating toilet wastewater
only（only human waste Johkasou）

② Vault toilet

Methods ① and ② don't treat wastewater from the kitchen,
bath and laundry, and the wastewater is discharged
directly into a water channel or river.
Wastewater from
the kitchen, bath,
and laundry
Water
ﬂushing toilet

Wastewater from
the kitchen, bath,
and laundry

Water
ﬂushing toilet

Sewage treatment
plant

Total household wastewater
Johkasou

③ Johkasou for treating total household
wastewater（Total household
wastewater Johkasou）

④ Sewer system

③ is the method to clean water
from each house.

④ is the method to gather
water from many houses
and then clean it.

Methods ③ and ④ will clean all wastewater from the
toilet, kitchen, bath and laundry.
Answer 【1】③ , ④ Total household wastewater Johkasou and sewage
─ 30 ─

[2] Ask your family.
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Quiz

2−3

Pollution from household
wastewater and disposal
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Total household wastewater Johkasou and
sewer systems clean household water such
as from the kitchen and laundry, in addition
to water from the toilet. How much pollution
is removed before releasing the water into
the river?
Choose from the following ① - ③ .
① a little clean
(20%)

② halfway clean
(50%)

【Total household wastewater Johkasou】

③ very clean
(90%)

【 Sewer system】

There is no water
in the water channel

Multipoint
discharge

Pollution before
cleaning

40g/person/day

Sewage
treatment plant

Pollution after
cleaning

point
4g/person/day Single
discharge

Pollution before
cleaning

40g/person/day
Pollution after
cleaning

Sewer pipe
Water channel and gutter

4g/person/day

Write your answer
here!a

─ 31 ─
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Explanation of pollution from household
wastewater and disposal

Quiz

2−3

● Total household wastewater Johkasou is a
method which is easier on rivers.
● Sewer system

BOD

BOD

40g/person/day

4g/person/day

● Total household wastewater Johkasou

40g/person/day

4g/person/day

● Only human waste Johkasou

40g/person/day
32g/person/day
● Vault toilet

40g/person/day

27g/person/day

Among these, total household
wastewater Johkasou and the
sewer system have a lower
numerical value of 4g (BOD)
per person per day. These
methods are easier on rivers
because they clean water
from the kitchen, bath, and
laundry at the same time.

● Results of switching to a total household wastewater
Johkasou in City A, District B, Gifu Prefecture.
Total number of households
is set at 400,
Total household wastewater
339 units
Johkasou
(houses)
Only human waste
27 units
Johkasou
(houses)
34 units
Vault toilet
(houses)
Total

Population

1,100 persons
80 persons
229 persons
1,409 persons

BOD load
4g /
person / day
32g /
person / day
27g /
person / day
Total

Total
4,400g / day
2,560g / day
6,183g / day
13,143g / day

When all of 400 houses are converted to a total household
wastewater Johkasou,
(27 only human waste Johkasou and 34 vault toilet, conversion of a total of 61
homes.)

Pollution 13,143g / day

Pollution 5,636g / day

By just converting homes in this district to a total household
wastewater Johkasou, the total load amount to the river will
decrease by more than half. It will be 43% compared to before
the change.
Answer ③ very clean (90%)
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Amount of household wastewater
and its pollution

4th
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Regarding the pollution discharged from a
house, which releases the most pollution
among the following ① - ⑤ ?

Household wastewater
per person in a day
Household wastewater
Urine Wastewater excluding urine and feces
Toilet Kitchen

①

②

Bath Laundry Wash Cleaning,
room etc.

③

④

Write your answer
here!

─ 33 ─
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Explanation of the amount of household
wastewater and its pollution

● Of the pollution discharged from a
household, kitchen waste is the greatest.
The amount of household
wastewater per person per day
200L average
Household wastewater
Urine Wastewater excluding urine and feces
Toilet Kitchen Bath Laundry Wash Cleaning,
room etc.

50L
13g

30L

50L

40L

18g

20L 10L
9g

Amount of pollutants in
Household wastewater (BOD) 40g/person/day

Total pollution from a household is 40g, of which water from
the kitchen is 18g, so it has the greatest pollution. Nearly half
(45%) of household pollution is from kitchen.
Water from the toilet, kitchen, laundry, and bath is said to be
200L per person per day.
(200L / person / day is the figure used when planning a Johkasou.)

Answer ② Kitchen
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Pollution from the kitchen

4th
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After eating a meal, we wash the dishes and
rinse everything down the drain. But all these
cause pollution. If a bowl of miso soup
is released down the drain, how much water
will be required for fish (carp, etc.) to stay
alive?
How many bathtubs of water are needed?
Choose from the following ① - ③ .
① One

② Three

③ Five

300L

Oxygen
CO2

Write your answer
here!

─ 35 ─
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Explanation of pollution from the kitchen

● The food and drink that we eat and drink will
cause river pollution if discharged into the river.
How much pollution is released from daily living?
Let us compare with
the amount with a glass of water
A glass of water:
200mL conversion

This shows
the pollution
concentration.

How much water is needed to keep
Approximate amount
a water quality where ﬁsh can live
of pollution: BOD（mg/L） in it（BOD: approx. 5mg/L）?（Unit: L）

Used frying oil（200mL） 1,500,000
Oden soup（200mL）

60,000（200bathtubs）

100,000

3,900（13bathtubs）

Beer（200mL）

81,000

3,300（11bathtubs）

Milk（200mL）

78,000

3,000（10bathtubs）

Miso soup（200mL）

37,000

1,470（4.9bathtubs）

Ramen soup（200mL）

27,000

1,080（3.6bathtubs）

6,000

240（0.8bathtubs）

Washed water of rice（200mL） 2,400

90（0.3bathtubs）

Coﬀee（200mL）

When
converted, to
a 300L bathtub,

300L

（Source: Domestic non-fecal wastewater countermeasure promotion guidance guideline）

If a bowl of miso soup is released, 4.9 bathtubs of water are
needed to keep a water quality where fish can live. If it were
oil, 200 bathtubs of water would be needed.

Answer ③ Five
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Costs for Johkasou and
sewer system (1)

5th

gr

【1】
How much money is needed per
household to install a Johkasou (for 5
people)?
Choose from the following ① - ③ .
① 150,000 yen
② 850,000 yen
③ 2,000,000 yen
【2】
How much money is needed per
household to set up a sewage treatment
plant (for 10,000 people)?
Choose from the following ① - ③ .
① 500,000 yen
② 2,000,000 yen
③ 4,000,000 yen

Write your answer
here!

Answer 【1】
─ 37 ─
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Explanation of costs for Johkasou and
sewer system (1)

【 Johkasou 】
The cost for a standard Johkasou for 5 people is 830,000
yen including the body of the Johkasou and construction.
● It will cost 830,000 yen (approximately 850,000 yen)
per household.
(280,000 yen per person)
＊ For a household of 3 people

【 Sewer system 】
To build a sewage treatment plant for 10,000 people, it will
cost 13.2 billion yen (13,200 cars worth one million yen each). Of
this, 3 billion yen (23%) is the cost for the sewage
treatment plant, and 10.2 billion yen (77%) is the cost of
sewer pipes from the house to the plant.
● It will cost 3,960,000 yen (approx. 4 million yen) per
household.
(1,320,000 yen per person)
＊ For a household of 3 people. 10,000 people will represent 3,333 households.

Areas with fewer houses
will have a higher cost
because the sewer
pipeline will be longer.

Answer 【1】② 850,000 yen 【2】③ 4,000,000 yen
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Costs for Johkasou and
sewer system (2)

5th
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When a sewage treatment plant is built, a
large debt is created. How much does it cost
per household?
Choose from the following ① - ③ .
(Think about the information in Quiz 2-6【2】for the
same sewage treatment plant for 10,000 people)

① 100,000 yen
② 1 million yen
③ 2 million yen

Write your answer
here!

─ 39 ─
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Explanation of the costs for Johkasou
and sewer system (2)

A lot of money is needed to build a sewage treatment plant.
The money is borrowed from the bank etc.
Approximately half (6.37 billion yen) of the costs (13.2
billion yen) to build a plant is debt.
(The borrowed money must be paid back over decades.)

● The cost will be 1,910,000 yen (approx. 2 million) per
household.
(630,000 yen per person)
＊ For a household of 3 people.

Answer ③ 2 million
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Costs for Johkasou and
sewer system (3)
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【1】Persons using Johkasou must pay a use
fee. Costs to use Johkasou include a
cleaning charge, a check charge, and an
inspection charge.
Approximately how much does it cost to
maintain a 7 person Johkasou in a year?
Choose from the following ① - ③ .
① 50,000 〜 60,000 yen
② 100,000 yen

③ 150,000 yen

【2】Persons using the sewer system must
also pay a use fee. Approximately how
much does it cost to use a sewer system
for a scale of 10,000 persons in a year?
Choose from the following ① - ③ .
① 50,000 〜 60,000 yen
② 120,000 yen

Write your answer
here!

③ 240,000 yen

Answer 【1】
─ 41 ─
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Explanation of the costs for Johkasou
and sewer system (3)

To manage Johkasou, expert knowledge and skills are
needed, so professional companies and specialized agencies
are often employed.
The use fee for Johkasou is used to pay these professional
companies and specialized agencies.
The use fee for a Johkasou for one household for a year is
as follows.
≪ Example: For a 7 person Johkasou ≫
・Cleaning charge

15,000 yen (Once a year)

・Maintenance check charge

31,000 yen (Three times a year)

・Legal inspection charge
Total

4,500 yen (Once a year)
50,500 yen（About 50,000 yen）

The use fee for a sewer system (10,000 persons' scale) is
approximately 50,000-60,000 yen per household for a year,
almost same as a Johkasou. However, according to
government trial calculations, approximately twice that
amount, 120,000 yen, is required and the difference is paid
from everyone's taxes. In other words, this amount increases
the national debt.
＊ The use fee for a sewer system is different by an area.

Answer 【1】(1) 50,000 〜 60,000 yen 【2】(2) 120,000 yen
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Gifu Prefectural Environmental Management and Technology Center

Third period

─ 43 ─

Gifu Prefectural Environmental Management and Technology Center

Quiz

3−1

Size of Johkasou

4th

How big is a Johkasou (for 5 persons)?
Choose from the following ① - ③ .
① Slightly larger than a car
② Slightly larger than a bus
③ Slightly larger than a big
trailer truck

Write your answer
here!

─ 45 ─
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Explanation of the size of Johkasou

● Johkasou is shaped like this.
Example : Height 1m60cm, length 2m20cm, width 1m10cm.

（Source: Minister of the Environment, Guidance and Advice Manual for Johkasou
management personnel on Installation and maintenance management. ）

● The holding capacity of a Johkasou varies from a 5
person, 7 person, or 10 person tank, depending on the size
of a house. (Just like there cars for 5 passengers and 8
passengers, right?)
● Johkasou is made from durable reinforced plastic. A
hole is dug in the yard, etc, and the tank is buried.
(This is done by a certified person.)

Installation
is finished in
7-10 days.

Answer

The space
of one car is
enough.

① Slightly larger than a car
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Advantages of Johkasou

4th
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Johkasou has many advantages over a
sewer system. One is that Johkasou can be
installed quickly. How many days does it
take to install a Johkasou?
Choose from the following ① - ③ .
① 7-10 days
② 1 month
③ 3 months

Write your answer
here!

─ 47 ─
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Explanation of the advantages of
Johkasou

● Johkasou has many advantages compared to a
sewer system. For example, it can be installed
quickly and inexpensively.
It can clean the water.
It can be quickly installed (7-10days) inexpensively.
Water flows to a water channel or small river in the
area, it is beneficial for living creatures nearby.
It can withstand an earthquake.

● Johkasou is an excellent facility developed in
Japan to clean water. (We can boast to the
world!)

Answer

① 7-10 days
─ 48 ─
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Cleaning mechanisms of
Johkasou

4th

gr

Polluted water is reborn as clean water
through Johkasou. What activity is used in
Johkasou?
Choose from the following ① - ③ .
① Detergent activity
② Microorganisms (plankton) activity
③ Electricity activity

Write your answer
here!

─ 49 ─
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Explanation of the cleaning mechanisms
of Johkasou

●Some p o l l u tan ts i n wa t er a r e ea t en b y
microorganisms (zooplankton) living in the
Johkasou, which makes the water clean.
For example,
there are the following living organisms.

Vorticella（vorticella）
（35-85 μm）

Epistylis
（70-160 μm）

Paramecium (paramecium)
（100-300 μm）

Macrobiotus (water bear)
（800-1200 μm）

There are many kinds of microorganisms which can clean
water, such as microorganisms which live in an oxygen
environment and those which live without oxygen.
In Johkasou, microorganisms in an oxygen environment are
most important. That s why, air is pumped into the Johkasou
and there are the bubbling sounds, in order to provide oxygen
to the microorganisms.
Answer

② Microorganism (plankton) activity
─ 50 ─
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Functions of Johkasou

4th

gr

This is the inside of a Johkasou.
Which is the room for the microorganisms
which need oxygen to live? Take a good look
in the picture for a hint. (Air bubbles)
Choose from the following ① - ④ .
① The first room

② The second room

③ The third room

④ The fourth room

Looking inside the Johkasou…
Blower
(aerator)

The place where
microorganisms are.

Disinfection tank
The fourth room

The place where
microorganisms are.

Various kinds of
polluted water
from the house ﬂow
into the entrance
of the
Johkasou.

The ﬁrst room

Oxygen
The second room

1

2

A disinfectant is
used here to make
the water safe.

The third room

3

Cleaned water
goes into the
disinfection tank.

The solid
mass of
microorganisms
which cleaned
the polluted
water sinks to
the bottom
of the tank.

4

Write your answer
here!

─ 51 ─
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Explanation of the functions of
Johkasou

● Water in Johkasou is cleaned using various
microorganisms, such as microorganisms which
live in an oxygen environment, and those which
live without oxygen.
Looking inside the Johkasou…
Johkasou lid

The place where
microorganisms are.

Disinfection tank
The fourth room

The place where
microorganisms are.

Various kinds of
polluted water
from the house ﬂow
into the entrance
of the
Johkasou.

The ﬁrst room

Microorganisms work in
an environment without
oxygen to clean
the polluted water.

A disinfectant is
used here to make
the water safe.

Oxygen
The second room

The third room

Cleaned water
goes into the
disinfection tank.

The solid
mass of
microorganisms
which cleaned
the polluted
water sinks to
the bottom
of the tank.

Carbon dioxide

Microorganisms
work in an environment
with oxygen to clean
the polluted water.

Water

When the lid of a Johkasou is opened, there is a room where
air is pumped into it, making bubbling sounds.
Microorganisms which need oxygen to live are in this room.
The third room

Blower
(aerator)

This is called a blower, and supplies air.
Do not turn off the blower.
Answer

③ The third room
─ 52 ─

The room with air bubbles

Gifu Prefectural Environmental Management and Technology Center

Quiz

3−5

The right way to use Johkasou

5th

gr

Which is the right way to use Johkasou?
Choose from the following ① - ③ .
① Think about the electricity bill and
ecology, turn off and unplug the
aerator.
② Add oil and detergent to provide
nutrition to the microorganisms.
③ Use a filter net in the kitchen sink to
keep garbage from entering the
Johkasou.

Write your answer
here!

─ 53 ─
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Explanation of the right way to use
Johkasou

● Always use Johkasou the right way so the
microorganisms can remain active.
When cleaning the toilet, do not use
chemicals that will affect the
microorganisms in the purification tank.

Cresol

Do not flush anything down the
toilet except toilet paper.
Newspaper

For continuous disinfecting,
do not let the disinfectant
run out.

Hydrochloric Powerful
drug
acid

Diapers, etc.

Do not wash vegetable matter, cooking oil, etc., down
the drain from kitchen.

Do not put anything on top
of the manhole, and always
keep the lid firmly closed.

If a lot of oil, toilet paper, or detergent is released into Johkasou, it will
become difficult for the microorganisms, and it will be harder for them to
do their work.

Polluted water that enters Johkasou is cleaned by the
microorganisms that live in the tank. In other words,
microorganisms are kept in Johkasou. If a Johkasou is not
used in the right way, the activity by the microorganisms
worsens, and the water doesn t become clean.

Answer

③ Use a filter net in the kitchen sink to keep garbage
from entering Johkasou.
─ 54 ─
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People who manage Johkasou

6th
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Installation and management of Johkasou is
done by specially trained persons. Who does
the following work?
① Remove and clean sludge accumulated
in Johkasou.
② Check the equipment and maintain the
disinfectant.
③ Install Johkasou.
④ Check the management conditions and
the situation of Johkasou, and makes
sure that clean water is released.
（a）Maintenance check company
（b）Cleaning company
（c）Legal inspection agency
（d）Johkasou installation company

Answer
Write your answer
here!

①

②

③

④

─ 55 ─
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Explanation of people who manage
Johkasou

● Johkasou is maintained by specially trained
people from each area of cleaning, maintenance
check, and legal inspection.

Cleaning

Maintenance check

Legal inspection

Sludge accumulated

Each equipment is

The condition inside

in Johkasou is

checked, and repaired if

Johkasou is checked,

removed and cleaned.

needed, and disinfectant

as well as if the water

is then added to make

flowing outside is clean.

the water safe.

Cleaning, maintenance checks, and legal inspections are
needed to maintain and manage Johkasou. Each is carried
out by specially trained people. After completing operations,
the conditions and operations are recorded, and a certificate
is given. This certificate should be kept for 3 years.

Answer ① (b)Cleaning company
② (a)Maintenance check company
③ (d)Water purification installation company ④ (c)Legal inspection agency
─ 56 ─
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Fourth period

Let s ﬁnd out and learn
about water quality test
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Characteristics of water
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Water has various characteristics ‒ acidic,
neutral, alkaline…. Of the following liquids,
which is acidic?
Choose from the following ① - ③ .
① Lemon juice (hint : sour)
② Milk (hint : gentle for stomach)
③ Seawater (hint : salty)

Write your answer
here!

─ 59 ─
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Explanation of the characteristics of
water

Quiz

4−1

● Water can be divided according to its
characteristics into three categories - acidic,
neutral, or alkaline.
pH values range from 0-14, and 7 is called neutral. As the
value becomes less than 7, acidity increases, and as the
value becomes greater than 7, alkalinity increases.
0

pH7
Acid

Green tea
5.9
Rain
〜5.6〜
Soda
4.6
Soy sauce
4.5〜4.9
Beer
4.0〜4.5
Wine
3.0〜3.7
Vinegar
2.4〜3.0
Lemon juice 2.0〜3.0
Stomach ﬂuid 1.8〜2.0

14

Neutral
Breast milk
Milk
Tap water
Urine

Alkaline

6.8〜7.4
6.4〜7.2
5.8〜8.6
4.8〜7.4

Saliva
Blood
Eye tears
Seawater
Soapy water

7.2〜7.4
7.4
8.2
8.3
9.0〜10.0

Water from Johkasou and other treatment facilities must
follow standards.
The water must have a pH between 5.8 and 8.6. The pH with
a neutrality around 7 is environment friendly.

● Change in pH can be seen with purple cabbage juice.
Acid

Neutral

Alkaline

（Strong） （Weak）（Weak）

Purple cabbage
juice

（Strong）

Purple cabbage
Little salt
Water

Answer ① Lemon juice
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Water pollution (turbidity) test

4th
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This device is used to test water clarity.
Put the water in the test tube and look
through it. Determine at which depth the
cross lines written on the bottom can still
be seen. When the water is dirty, the cross
lines cannot be seen at all. What is the name
of this device?
Choose from the following ① - ③ .
① Contrast meter
② Transparency meter
③ Telescopic meter

Cock

Sign board

Write your answer
here!

─ 61 ─
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Explanation of water pollution
(turbidity) test

●Transparency
This measurement is called transparency. It
shows the clarity of the sample.
（Measurement method）
This shows the depth of the water layer at which the cross
lines on the sign board placed on the bottom can be seen
clearly through the water layer. Usually, the depth of the
water layer (cm) is shown as degrees, but we use cm
for simplicity.

Cock

Sign board

In Gifu prefecture, those managing are trying to make the
transparency of the water discharged from total household
wastewater Johkasou to be more than 30cm.
Answer ② Transparency meter
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Water pollution (organic matter)
test

4th
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There is a test to check the amount of
pollution in water (organic matter). Which
of the following is it?
Choose from the following ① - ③ .
① COD
② SOS
③ CCD
＊ In addition to this, there is a very similar
test called BOD.

Write your answer
here!
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Explanation of the Water pollution
(turbidity) test

● The COD test is used to check how much
organic matter is in the water.
Like BOD, it indicates how much pollution is in the water.
There is a lot of organic matter in leftover food that is
washed down the kitchen drain.
The larger the value, the more water pollution (organic
matter) there is.
（How to use a Pack Test ®）

1.

Standard color〈COD〉

2.

3.

4.

String

Reaction time 6 minutes…10℃
5 minutes…20℃
4 minutes…30℃

Pinch this part and
pull it out.

Reaction time

1. Pull the string at the tip of the tube.
2. Let all the air out.
3. Place the opening in the sample water,
and fill the tube halfway.
4. Shake and mix several times, and
compare the color with the color standard
after the specified time has passed.

（Points to remember）
・Collect the water sample (water to measure) with a clean container.
・Do not put your fingers in the container.
・Try to fill the tube with water in one try.
・Be sure to keep the specified reaction time.
・Be careful of the water temperature of the sample.
（Reaction will be slower if the sample is cold.）

Note) The Pack Test is a registered trademark.

＊ The Pack Test is a method to easily test the degree of pollution. The value shown is for
reference. The original test is carried out in a laboratory according to the officially
administered test method. This is used to get a more accurate value.

Answer ① COD
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Aquatic insect (Kawagera)
watching

4th
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In addition to water quality testing, there
are other methods to evaluate water
pollution of a river.
Creatures living in a river can also tell
approximately if the river is clean or not.
Which creatures live in a clean river?
Choose from the following ① - ③ .
①

②

Stonefly

③

Bladder snails
(Physa acuta)

Write your answer
here!
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Explanation of Aquatic insect
(Kawagera) watching

●River pollution can be determined by studying
the creatures living in the river.
●Different insects will live in a river depending on whether
the river is clean or not. When you go into a river and
scoop underneath a stone with a net, you can find insects
living in the river. (This is called Kawagera watching.)

Indicator
creatures

Dobsonﬂy

（

Black-ﬂy

Hirata mayﬂy

（Schistonota）

Sahoko
mayﬂy

Baetis
sahoensis

Tubiﬂex
worm

）

Planaria
Japanese
freshwater Water pennies
crab
Mataeopsephus

（

japonicus

）

（

Midges

Chironomus
yoshimatsui

Water
boatman

（Corixidae）

Japanese
caddisﬂy

Stoneﬂy（Rhyacophilidae）
Water quality
level

Mayﬂy

Caddisﬂy

Answer ① Stonefly (Kawagera)
─ 66 ─

Crayﬁsh

Bladder snail
Leech （Physa acuta）

Slightly dirty Dirty water
water
Ⅲ
Ⅱ

Clean water
Ⅰ

）

Very dirty
water
Ⅳ
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Is there anything you can do locally? Let us think about it.
By each one of us using our imagination, we can
all work together to protect precious water.
At home,
● Let s think about the kitchen, laundry, and bath.
● Let us review some ways we can be easy on the Johkasou.
Outdoors,
● Let us think about outdoor activities (such as
BBQs, fishing, etc.)
Notes
・
・
・
・
・
・
・
・
・
・
・
・
・
─ 67 ─
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Household activities (introduction to Eco housework)
● What you can do in the kitchen.
●

Avoid washing leftover cooking matter and food down the drain, such as by
using a fine strainer in the drain or in the corner of the sink, and filter bags.

●

Water used to rinse rice has a cleaning effect, and can be used for soaking
dishes before washing, etc. It can also be used to water the trees and plants.

●

When getting a drink, only pour as much as you can drink into your
glass. And cook only as much food as you can eat.

●

Never release old used oil down the drain. Use your imagination while
cooking in order to use up all remaining oil. Dispose of any remaining
oil by soaking it up in newspaper or old rags or treat it with a
commercial solidifying product and then throw it out with the garbage,
or contact an used oil collection company.

●

Wipe off an oil with newspaper, etc., before washing the dishes. For hard
to remove dirt, use an acrylic scrubber, etc., instead of more detergent.

● What you can do in the laundry and bath.
●

Use the right amount of soap and detergents.

●

Measuring by eye causes overuse. Avoid using too much.

●

Use the right amount of shampoo and conditioner.

●

Use leftover bath water for laundering, cleaning, and watering.

● Be easy on Johkasou
●

Don t turn off power to the blower of Johkasou.

●

Do not use strong acidic and alkaline detergent when cleaning the toilet.

●

Do not wash oil down the kitchen drain.

Outdoor activities
●

After an outdoor activity such as a BBQ, do not wash dishes or oily
cast-iron pans, etc., in the river.

●

Be sure to take your garbage home.
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Differences in Johkasou between Japan and other countries
Difference between Japan and other countries (Australia) (Comparison chart)
Items

Japan

Australia

Production of Johkasou

Domestic

Domestic (a few manufactured products from Japan are imported)

Wastewater
treatment conditions

○ From major cities to rural area…sewer system
○ Some areas without sewage treatment…
Johkasou

○ Cities with high population density…
sewer system
○ Others…water purification tank

Wastewater release destination

Generally lateral ditch, river, etc. Underground penetration from within the house or watering
○Approval of the model is required
by the Ministry of Land,
Infrastructure, Transport and
Tourism (regulated by the
Purification Tank Act and the
Building Standards Act. ）

Legal
regulations

○Installation of discharge tank water
level sensor and blower stop
sensor are not required.

○Approval of the model is required
by the sewer system department.
○Installation of discharge tank water
level sensor and blower stop
sensor are required.
○Cleaning and maintenance check
are required.

○Cleaning, maintenance check, and
legal inspection are required by
law.
○Installation of blower stop sensors
has been carried out in Gifu
Prefecture, as an original industrial
countermeasure.

Maintenance
Management

○A contract for cleaning, maintenance
check, and legal inspection are each
made with a different company.

○A contract for maintenance management
is generally made with the water
purification tank installation company.

○ Easy-package contract for all
three services is being promoted in
Gifu Prefecture.

○The sensor can be confirmed inside
the house by a cable.
(Described in Attachment 2)

○The outside sensor (near the blower
power source) can be confirmed by
an alarm sound.
(Described in Attachment 1)

Number of
cases of use

○Approximately 2.78 million households
have installed Johkasou by the end
of 2007.
○(According survey of the Ministry of the
Environment, administrative organization
regarding Johkasou, etc.)
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○According to domestic manufacturers,
several thousand units are installed
each year, but Japanese products
has just started to be exported.

Gifu Prefectural Environmental Management and Technology Center

Original system by Gifu Prefecture

Attachment 1

Water recycling facility certification system
Gifu Prefectural Environmental Management and Technology Center
has established a Water recycling facility certification system, for
more advanced maintenance management of total household
wastewater Johkasou, such as installing an alarm when the blower
stops, and making sure transparency of the wastewater after
treatment is 30 degrees.
The Center seeks to improve proper awareness, the intentions of
installer for approval, and improvement in the water environment by
issuing a certificate notification and certificate sticker for approved
total household wastewater Johkasou as water recycling facility.
Furthermore, application for certification is free. And if a blower alarm
has not yet been installed, the Center will install a blower stop alarm
at the expense of the industry (shown in Attachment 1).

Conditions of Certification
●

Appropriate for a legal inspection for 3 consecutive years

●

Maintenance cleaning is carried out according to
the legal regularity and legal standards

●

Wastewater after treatment has a transparency of
more than 30cm.

●

Blower stop alarm equipment is installed (at the cost of the industry)

Water recycling facility certification
（Description）
To be certified as a water recycling facility which can be used the
same as a sewer system, the water quality of the wastewater must
meet the standards by Johkasou Act for 3 consecutive years as a
total household wastewater Johkasou, and more advanced
maintenance management is carried out, such as the installation of a
blower stop alarm, etc.
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Outline of alarm equipment in Gifu Prefecture
Items

Description

Price

2,709yen

Production

100% domestically produced (manufactured by Fuji Clean)

Specification

Main alarm unit Flat box type 125mm × 35mm × 60mm
○ Blower power stop equipment
○ Alarm buzzer turns on. (With voice)
○ Electrical outlet plug-in type

Alarm device
Blower
Air tubing

Lateral ditch
Johkasou

Main alarm unit

Installation conditions of the alarm

125 mm
60
35mm

mm
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Outline of alarm equipment in Australia
Items

Attachment 2

Description

Price

300-400 Australian dollars (in yen: 25,000-32,000 yen)

Production

100% domestic production in Australia

Specification

Main alarm unit Box type 170mm × 145mm × 90mm
○ Blower wind stop sensor
○ Discharge tank water level sensor
Display inside Thin box type 120mm × 70mm × 10mm
the house
○ Alarm buzzer turns on. (No voice)

Display inside the house

●

Blower wind stop (after 40 min)

●

Discharge tank high water level (after 5 min)

Cable

Alarm device

Watering

Blower
Underground
penetration
Water purification tank
Main alarm unit

Discharge tank

Display inside the house

70mm

120mm
85mm 85mm
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Original system by Gifu Prefecture
Rakuraku blanket contract for Johkasou
◎In Gifu Prefecture, three responsibilities (maintenance check,
cleaning, and legal inspection) for Johkasou are covered in one
system.
This system is the Rakuraku blanket contract for Johkasou.
Basic Work Schedule (Example: cleaning in January)
(Small types of the total household wastewater Johkasou for less than 20 people)
Maintenance check:
Three times a year

Cleaning: Once a year
Month
Cleaning
Maintenance
check

Jan Feb Mar Apr May Jun

Legal inspection:
Once a year

Jul Aug Sep Oct Nov Dec

○
△

△

Legal
inspection

△
Article 11
Inspection

Cleaning: The cleaning month is one year after the beginning of use and is carried out
again one year later.
Maintenance check: The maintenance check month is legally set two months after the
cleaning month , and every four months thereafter (ministerial ordinance frequency).
Legal inspection: Inspections are carried out over three months after seven months of
cleaning month every year (In this case, August, September, and October).

◎Advantages of the Rakuraku blanket contract

・ The maintenance check, cleaning, and legal inspection are handled
collectively, individual application is not required. Payment can be easily made
by direct bank transfer.
・ Charges are reduced in the blanket contract.
(Approximately 30% reduction compared to general charges. An additional 5%
discount is provided for single payment in the first month.)

◎In the following cases, a penalty is paid.

・ In the event work is not carried out during the scheduled month, a penalty in
the amount of the annual commission related to the consigned work shall be
paid. If the commission has already been received, the commission is reimbursed
and an additional penalty in the amount of the annual commission for the
consigned work is also paid (double reimbursement to the installing party).
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Original system by Gifu Prefecture
System to guarantee the lifetime function of
Johkasou in Gifu prefecture
This system retroactively investigates the cause and the person
responsible for abnormalities which occur in the function of
Johkasou, such as water leaks, etc. In cases where the person
responsible is clearly known, such person will make reparation. In
cases where such person is not clearly known, cost for repairs
will provided by a fund created by this system. The purpose of
this system is provide reliable, continued use of Johkasou as
permanent wastewater treatment facilities without creating a
burden on the installing party except for operating and
maintenance expenses.
─ For person with a Rakuraku blanket contract, the following expenses are free of charge ─

■Repairs to the water leaks of Johkasou.
Costs of repairs (100,000-150,000 yen) are waived (in cases where damage
occurs during normal use).

■Repairs to the blower
The blower has a 5-7 year lifetime. Costs to replace damaged parts
(5,000-20,000 yen) or the main unit (30,000-60,000 yen) are waived.

■Installation of blower stop alarm
Water quality will start to deteriorate approximately three days after
the blower stops. However, this can be avoided by installing an alarm
that quickly informs of any malfunction. Installation charges (3,000
yen) are waived.

■Disinfectant replenishment
An ordinary household uses about 3,000 yen worth of disinfectant a
year (provided free of charge).
※This system targets total household wastewater Johkasou for less than 20 people
which can be covered under the Rakuraku blanket contract (water purification
tank maintenance management contract).

(Effective as of September 1, 2008)
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Explanation for teachers

Quiz

1−1 Amount of water in the human body
●Amount

of water

The adult human body is approximately 60% water. So, if a person weighs
60kg, 36kg will be water. The amount of water in men and women differs.
A man s body weight is said to be 60% water, a woman s 50%. Also,
overweight people have less water than people of normal weight.
Specifically, the amount of water in blood is 90%, the brain 80%, eye
retina 92%, and bones 20-25%.
●The

amount of water in other things

Vegetables contain more than 85% water by weight, fruit 80-90%, fish
65-81%, meats 50-70%, and beans and grain 10-16%.
(Reference examples)
・Loaf of bread

38%

・Cooked rice

65%

・Potato chips

3%

・Onions

90%

・Strawberries

90%

・Tomatoes

90%

・Apples

85%

Note) The numerical value of the amount of water may differ depending on the document.
(For example, some documents report that a newborn baby is 80% water.)
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Quiz

1−2 Amount of water a person needs
A person with a good balance of water takes in and releases about 2.5L of
water.
● The

amount of water taken into the human body: Total 2.5L

・The amount of water taken in by drinking (approximately 1.2L)
・The amount of water taken in by foods (approximately 1L)
・Others (approximately 0.3L)
Another source of water is the water made from the nutrients that we eat.
For example, hydrogen in the nutrients and oxygen in the body connect to
form water.
● The

amount of water that is released from the body: Total 2.5L

・Urine (approx. 1.4L)
・Water contained in feces (approx 0.1L)
・Water lost through evaporation through our breath and sweat
(approximately 1.0L)
Even when we sleep, 300-600mL of water evaporates from our body.
● Dehydration

occurs when 2-4% of the water in the body is lost.

・1% loss

：severe thirst

・3% loss

：body temperature adjustment is affected

・10% loss

：Life threatening

If a person does not drink any water for one day, he will lose approximately
2.5% of the water in his body.

Note) The numerical value of the amount of water may differ depending on the document.
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Quiz

1−3 Water cycle
Most water cycles start with evaporation from the ocean. 90% of water
which evaporates from the ocean is converted to rain which falls over the
o c e a n , a f t e r t r a v e l i n g a p p r o x i m a t e l y 1,000k m f o r 9 d a y s i n t h e
atmosphere. The remaining 10% travels over land, and falls as rain.
Additionally, the speed of other cycles are as follows.
・Water as clouds and mist fall as rain over land, and the water evaporates
to become clouds and mist again: approx. 9 days, 40 times in a year
・River water returning to the source river again (River→ocean→
atmosphere→rain→river): approx. 26 days, 14 times in a year
・Water absorbed by living matter (plants) and replaced: approx. 16 days,
23 times in a year
・All underground water is replaced: approx. 1,000 years
・All the water in the ocean is replaced: approx. 3,000 years
・All the water in glaciers is replaced: approx. 10,000 years
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1−4 Amount of rainfall in Japan
Japan is located along the east coast of the Eurasian continent, and is in
the world s leading heavy rain zone, and belongs to the Asia monsoon
zone.
Japan s yearly average rainfall amount is 1,718 mm/year (1971-2000),
and is one of the countries with the most rainfall in the world, following
Indonesia, the Philippines, and New Zealand.
Japan s total area is 3,775ha, and when calculating the amount of total
rainfall per year (rainfall volume mm×dimension), the results are
approximately 650 billion m³. The amount of total rainfall per year per
person is 650 billion m³ divided by the population of Japan, and is 5,107
m³/year / person. Since Japan has a large population per land area, in
other words a high population density, the total amount of rainfall per
person is lower than the amount of world total rainfall per year per person ‒
19,635 m³/year / person. The numerical value is lower than Saudi Arabia
(6,232 m³/year / person) and Iran (5,343 m³/year / person) which are in a
water poor zone. So Japan cannot be said to be a country with abundant
water.

The amount of water per Japanese is low!
Amount of rainfall on
the countries in the world

2,702

Amount of rainfall
per citizen

123,987

New Zealand

1,718
1,083
736

5,107

India

3,527
25,022

U.S.A
China

624

Sweden

537

4,693
31,750
174,016

Canada

534

216,162

Australia

228
59
（mm/year）

Japan

627

0

●Amount of rainfall per
year in Japan is
1,718mm

24,266

Indonesia

1,732

■Amount of rainfall
in Japan and the world

Iran

5,343

Saudi Arabia

6,232
0

World average

880mm

●The average amount of
rainfall per person in Japan
5,107m3/year / person
World average
19,635m3/year / person

（m3/person/year）

(Source: Ministry of Land, Infrastructure, Transport and Tourism, Land and Water Bureau, Water Resources Department, 2005 edition)
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1−5 Amount of water on the earth
Water on the earth is said to be approximately 1.4 billion km3. Among this
approximately 97% is ocean, and only approximately 3% is fresh water.
And, approximately 70% of this fresh water exists as ice in the North and
South poles. Fresh water we can use for daily living is only 0.8% of the
total water on the earth, and includes underground water, and water from
rivers, lakes and ponds. Among that, water which can be easily used for
drinking is from rivers, lakes, and ponds, and is 0.01% (approx. 0.0001
billion km3).
Amount of water on the earth
Approximately 1.386 billion km³

Oceans, etc.
97.47％
Approx. 1.351 billion km3

Fresh water
2.53％
Approx. 0.035
billion km3

Glaciers, etc.
1.76％
Approx. 0.024
billion km3

Underground water
0.76％
Approx. 0.011
billion km3

Rivers, lakes,
and ponds, etc.
0.01％
Approx. 0.0001
billion km3
※ Underground water from the South Pole continent is not included.
(Source: Ministry of Land, Infrastructure, Transport and Tourism, Land and Water Bureau, Water Resources Department, 2009
edition, Water Resource in Japan)
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1−6 Condition of water used in Japan
Regarding the condition of water use in Japan, the amount of water used in
2006 (based on the water intake volume) was a total of approximately 83.1
billion m³. This has gone from leveling out to a decreasing trend in recent
years. Looking at application, urban water which includes the total of water for
living and industrial water is approximately 28.3 billion m³ and water for
agriculture is approximately 54.7 billion m³. Water for agriculture occupies
approximately 2/3. Moreover, the within approximately 83.1 billion m³ of water
used, 87% comes from river water, and 13% from underground water.
The inventory of water resources shown in the figure is the theoretical
maximum amount of water resources available to man. It is calculated by
multiplying the dimension of corresponding area × (rainfall volume ‒
evaporated volume). The average inventory amount of water resources
over 30 years, from 1976-2005, was approximately 410 billion m³.
The amount of rainfall is calculated based on data
from 1976-2005 released by the Water Resources
Department of the Ministry of Land, Infrastructure,
Transport and Tourism.
The amount of rainfall value is the average yearly
rainfall（1,690mm/year）multiplied by the land area
of the country（378,000 km2）
.

（Unit: hundred million m³ / year）
Evaporation/
transpiration

The evaporation/transpiration per unit
area is 609mm/year as the national average.

2,30.0
Amount of
rainfall
640.0

Amount used
in one year

Inventory amount
of water resources
410.0

（326.9）

83.1

The inventory amount of water resources is the maximum
amount which can be used be man, in theory.
The inventory amount of water resources is calculated
based on data from 1976-2005 released by the Water
Resources Department of the Ministry of Land,
Infrastructure, Transport and Tourism.

Agricultural water
（51.4）

（3.3）

Industrial Daily life River water
water water
72.7
（9.0）（12.3）

（3.7） （3.4）

54.7

12.7

Underground
water
10.4

15.7

（Note）
1. For water used for living and industrial water, 2006 ﬁgures by the Water Resources Department of
the Ministry of Land, Infrastructure, Transport and Tourism were used.
2. For river water used for agriculture, 2006 ﬁgures from the Water Resources Department of
the Ministry of Land, Infrastructure, Transport and Tourism were used. For underground water,
data was taken from the 4th Survey on underground water usage actual condition for agricultural
use by the Ministry of Agriculture, Forestry and Fisheries（surveyed in October 1995〜September 1996）
.
3. Totals may diﬀer due to rounding oﬀ.

(Source: Ministry of Land, Infrastructure, Transport and Tourism, Land and Water Bureau, Water Resources Department, 2009 edition,
Water Resource in Japan)
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1−7 The changing form of water (virtual water)
Virtual water is the amount of water used to produce imported products and
materials, which is water not directly used within the country. Japan is a major
importer. For example, just looking at food, Japan s self-sufficient rate is 40%.
In other words, Japan depends on other countries to provide 60% of its food. If
those imported products and materials were to be produced in Japan, then
approximately 64 billion m³ / year of water would be required, that is 2.3 times
of Lake Biwa (lake volume is approx. 27.5 billion m³). For reference, the amount
of water used in Japan per year is approx. 83.1 billion m³ / year, 3.0 times of
Lake Biwa. If imports were discontinued, what would happen? (This shows that
a lot of unseen water is used.)
＊Mr. William J. Cosgrove (Vice-chairman of World Water Council) warns, We
want Japan to show awareness of being the world s top water importing
country.

49

14
22

3

13

3
Total import amount :
64 billion m³ / year

389
89
25

Others:33

Milk 22
Chicken 25
Pork 36

Beef
140
Barley/
hulless barley 20
Rice 24

Industrial products 13
Corn 145

Total import
amount:
64 billion
m³ / year

Wheat
94

Soybeans
121

The amount of virtual water brought into Japan by item
（hundred-million m³ / year）
(Calculation results by the Taikan Oki, an associate professor (currently professor) of Institute of Industrial Science, the University of
Tokyo, et. al.,)
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Quiz

1−8 Drinking water in Japan
Types of water resources in addition to rivers are water from dams, lakes and
ponds, and underground sources. Approximately 70% of Japan s tap water
comes from surface water, the remaining 30% is river-bed water and
underground water, etc.

Total
16.37 billion m3

Tap water

Surface water

River water

26.6％

Dam water

45.0％

Lake /
pond water

1.4％
3.7％

River-bed water
Shallow well

Underground water

7.2％
13.4％

Deep well

2.7％

Others

Total 100％
● Surface

water：Water found on the surface of the ground, such as rivers.

dams, and lakes / ponds is called surface water
● River-bed

water： River-bed water is flowing surface water such as from

rivers which seeps into the surrounding sand layer. River-bed water is
characterized by good water quality and fewer impurities compared with
surface water, because it is filtered in the ground.
● Underground

water ：Underground water can be shallow well water or deep

well water.
Generally, shallow well water is comparatively shallow ground water about
10-30 m, and is found above a layer that is difficult for water to pass
through. Deep well water is underground water which below a layer that is
difficult for water to pass through. Both types of well water have good and
stable water quality, but shallow well water is more easily affected by the
surround earth, and there is worry that it may be contaminated by
agrichemicals, bacteria, and blue-green algae. On the other hand, deep well
is less affected by the surrounding earth, but once it is polluted, the effect
lasts longer.
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Quiz

1−9 Water shortages in the world
Currently, there are more than 30 countries in Asia and Africa, etc., which are
suffering for severe water shortages. Moreover, regions where water
shortages have resulted in serious food shortages are increasing. It is said
that 2/3 of entire world population will be facing a water crisis by 2025.
Of the 6.5 billion of people in the world
・those who cannot drink clean water

⇒1.2 billion people

・those who do not have access to treated (sanitized) water ⇒2 billion people
・those without a toilet inside their own home

⇒3 billion people

・5-10 million people die each year because of water-related causes
・1 child dies every 8 seconds due to water-related causes
・80% of disease is caused by polluted water in developing countries
・50% of world population is not connected to a sewage facility
(World water condition (3rd Water World Council))
Among regions overseas with water shortages, some countries desalinate
seawater or recycling sewage water for use as drinking water.
(Ex) In Singapore, after water completes the standard treatment at the
sewage treatment plant, is further treated in a three stage purification
process, and advanced sewage treatment is carried out up to
drinkable standards. This water is called NEWater.
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Quiz

2−1 Causes of pollution of rivers and oceans
In the high economic growth period in Japan after 1965, discharge from
factories was the main cause of pollution, and many pollution issues became
more serious. Since then, the law system and factory discharge treatment
facilities were put in place, and now daily living discharge has become the
main cause of pollution.
Other
10％

Seto Inland Sea
Pollution load by source
COD（Chemical oxygen demand）
value in designated water areas
for total pollutant load control.

Daily
living
Industrial discharge
waste
49％
water
41％

Other
12％

Industrial
waste
water
34％

Ise bay

Daily
living
discharge
54％

Other
10％
ustrial
Industrial
waste
water
21％

Tokyo Bay

Daily
living
discharge
69％

(Source: Ministry of the Environment, water purification tank website, Who is polluting the rivers and oceans? )
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Quiz

2−2 How to clean up household wastewater
Methods to treat household wastewater include sewer systems and total
household wastewater Johkasou. Other methods include only human waste
Johkasou which releases domestic non-fecal wastewater into a public water
area, and only human wastewater is treated (currently, only human waste
Johkasou, also called deemed sewage treatment tanks, have been
discontinued). Toilets are water flushed, so the treated water is released into
public water area each time the toilet is used. Only human waste Johkasou
have a lower treatment capacity, and leads to river pollution.Another method
to discharge domestic non-fecal wastewater and treat human waste is by a
vault toilet (on-site storage), similar to a only human waste Johkasou. In this
case, wastewater is not be released outside, because the toilet is not water
flushed.
Therefore, only human waste Johkasou has the greatest load on public water
areas such as rivers.
● Sewer system

BOD

40g/person
/day

● Total household
wastewater
Johkasou

40g/person
/day

● Only human waste
Johkasou

40g/person
/day

BOD

4g/person /day

4g/person /day

32g/person /day
● Vault toilet

40g/person /day

27g/person /day

＊The degree of pollution is measured by a BOD (Biochemical oxygen demand) test.

Think of pollution as BOD, the same as you think of how much a person
weighs as body weight, and how tall a person is as body height. Of the
polluted water coming from the house, 40g (BOD) are pollutants. When
treated by a Johkasou or a sewer system, the 40g of pollutants becomes less
than 4g, and flows to the river.
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2−3 Pollution from household wastewater and disposal
40g is used (as BOD) as Johkasou base unit for household wastewater.
As such, a total household wastewater Johkasou or sewage system which
treats 27g (as BOD) of domestic non-fecal wastewater pollution, such as
wastewater from the kitchen, laundry, and bath in addition to human waste is
considered easier on the environment. These can reduce the pollutants to 4g
(as BOD), or 1/10 of the total daily living discharge. A only human waste
Johkasou can only treat 13g of pollution just for human waste (as BOD), with
a capacity of 65% removal rate (13g×
（1−0.65）
). In other words, 4.55g is
still released, and when combined with the domestic non-fecal wastewater
(27g), a total of 31.55g, about 32g is released.

Only human waste
Johkasou

Total household wastewater
Johkasou
Water ﬂush toilet

40g/person /day

13g/person /day

Domestic non-fecal
wastewater
27g/person /day

Water ﬂush toilet

40g/person /day

13g/person /day

90％
65％
removal rate
removal rate
4g/person /day

Daily living discharge

Treatment
Approximately 5g/person /day

Approximately 32g/person /day

Total household wastewater
Johkasou
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Only human waste
Johkasou

Domestic non-fecal
wastewater
27g/person /day

Quiz

2−4 Amount of household wastewater and its pollution
Household wastewater is divided into human waste and domestic non-fecal
wastewater. Domestic non-fecal wastewater includes water from the kitchen,
bath, laundry and others. 2/3 of household wastewater (40g/person / day), is
domestic non-fecal wastewater. And, within domestic non-fecal wastewater,
the greatest pollution comes from the kitchen.
At the end of fiscal year 2007, an average of 83.7% of the population uses
sewage treatment facilities. In other words, the remaining 16.3% of the
population directly releases domestic non-fecal wastewater. Moreover, the
percentage of the population using sewage treatment facilities in towns less
than 50,000 is low at 67.6%, and 32.4% of the population directly releases
domestic non-fecal wastewater into public water areas. For such areas, it is
desirable that a total household wastewater Johkasou play active role.
● The

percentage of the population which use sewage treatment facilities by city size
99.2％

（End of ﬁscal year 2007）

100
90

Sewer system
：98.5％

87.1％

Sewer
system
：81.8％

80

The percentage of the population （％）

88.9％

Sewer
system
：78.7％

70

Percentage of the
population which
use sewage treatment
facilities.
National average:：
83.7％

82.7％
Sewer system
：70.4％

75.5％
Sewer system
：56.8％

60

Sewer system
Sewer system
：42.7％

Sewage treatment facilities (overall)

50

67.6％
91.11 million people
（71.7％）

Agricultural
discharge, etc.
3.7 million people
（2.9％）
Johkasou
11.21 million people
（8.8％）

40

Community Plant

0.33 million people
（0.3％）

30

Community
Plant：0.6％

20
10
0

Agricultural
discharge, etc.
：0.6％
Agricultural
discharge, etc.
：0.6％

Agricultural
discharge,
etc.：1.0％

Johkasou
：6.2％

Johkasou
：7.2％

Agricultural
discharge,
etc.：2.5％

Agricultural
discharge,
etc.：4.7％

Agricultural
discharge,
etc.：8.0％

Johkasou
：9.6％

Johkasou
：13.7％

Johkasou
：16.4％

Total

106.35 million people
（83.7％）

Population
size

1 million and more

500,000
-1 million

300,000
-500,000

100,000-300,000

50,000-100,000

Less than 50,000

Total

Total population
(ten thousand)

2,751

1,036

1,743

3,052

1,941

2,185

12,707

User population
(ten thousand)

2,730

920

1,518

2,524

1,465

1,478

10,635

Number of
towns

12

15

45

189

279

1,254

1,794

（Note）
1. 1,794 towns are divided into 784 cities, 815 towns, and 195 villages (Cities include Tokyo wards) (as of March 31, 2008)
2. For the total population and user population, numbers were rounded oﬀ to the nearest 10,000.
3. Total values and the breakdown may diﬀer due to user percentages of less than 0.5% for
each sewage treatment facility by city size are not described.

（Source: Researched by three ministries, Ministry of the Environment, Ministry of Land, Infrastructure, Transport and Tourism, and
Ministry of Agriculture, Forestry and Fisheries of Japan, at end of fiscal year 2007）
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2−5 Pollution from the kitchen
Wastewater from the kitchen includes food and drink residue, dish washing
detergent, etc. These are pollutants with organic substance as their source.
The degree of water pollution (BOD: Biochemical oxygen demand) is
determined by the amount of organic matter .
Water quality testing is measured by BOD and COD (Chemical oxygen
demand).
When wastewater from the kitchen and organic matter are released into a
public water area such as a river, the area becomes polluted. Food, etc., can
easily be released from the kitchen to the outside. The chart in the explanation
page was created to show the degree of pollution in an easy to understand
way. For example, the larger the amount of water needed for fish (carp, etc.) to
live, the greater the amount of pollution.
(Calculation method)
BOD of a bowl of miso soup is 37,000mg/L. Because carp need a water
quality of 5mg/L to live the water must be diluted 7,400 times (= 37,000mg/
L ÷ 5mg/L).
＊Diluting 7,400 times means that the amount of water must be 7,400 times
that of 1 bowl miso soup.
So, for 200mL of miso soup, 7,400 times of water will amount to 1,480L
（＝
200mL×7,400 times ÷1,000mL).
For a 300L bathtub, 4.9 bathtubs
（＝1,480L÷300L）
will be needed.
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2−6 2−7

Costs for Johkasou and
2−8 sewer system（1）,（2）,（3）
Quiz

Due to the cost of construction, a sewer system is built using borrowed
money. It is a heavy burden for the local government to repay this loan.
From fiscal year 2006, construction costs for sewage treatment facilities over
10 years was 29.3 trillion yen. Debt for sewer systems was 32.6 trillion yen,
and the remaining balance for sewage fee collection was 9 trillion yen, for a
total of 41.7 trillion yen. This is a huge deficit for sewage treatment facilities.
Furthermore, in comparison to issued bonds (debts) during 10 years (19972006) for highway road projects, sewage treatment facilities were 14.4 trillion
yen and highway projects were 8.9 trillion yen. Sewage is approximately 1.6
times more expensive, much more than highway road project.
●

Sewage treatment facilities for 10,000 people

Planned population: 10,000 people 3,333 household (unit)
Sewer system
①＋②＋③＋④
13.2 billion yen
Planned construction （3.96 million yen
/ household）
costs Total

② Cost of
prefecture, city,
town and village

Difference with sewage 9.867 billion yen

4.29 billion yen
（1.29 million yen /
household）

̶

456,621,000 yen
（137,000 yen /
household / unit）

1.94 billion yen
（580,000 yen /
household）

̶

913,242,000 yen
（274,000 yen /
household / unit）

①＋②
Public expenditure
Total

6.23 billion yen
（1.87 million yen /
household）

③ Issued Bonds
（Construction
issued bonds）

6.37 billion yen
（1.91 million yen /
household）

④ User fee

3.333 billion yen（1 million yen / household）

Purification treatment
Personal installation Johkasou installation
promotion project by city,
project
（no subsidy）
（personal installation type）
town and village

Breakdown
① National
expenditures
(subsidy)

Johkasou（total type）: tank for 7 people（1 million yen）

600 million yen
（180,000 yen /
household）

Planned construction costs breakdown
Sewer system

0 yen

1,369,863,000 yen
（410,000 yen /
household / unit）

̶
1.111 billion yen
（333,000 yen /
household / unit）
1,888,700,000 yen
（567,000 yen /
household/ unit）

̶
3,333 million yen
（1 million yen /
household / unit）

1.111 billion yen
(333,000 yen /
household / unit)

1,963,130,000 yen
（590,000 yen /
household / unit）

333.3 million yen
（100,000 yen /
household / unit）

＊ Some differences may appear in the calculated figures due to rounding off.

Johkasou

Pipes

Sewage treatment
facilities

Total

10.2 billion yen

3 billion yen

13.2 billion yen

（Treatment capacity: 3,000m 3 / day）

Human-waste
treatment plant

1.2 billion yen
（Treatment capacity: 31m 3 / day）

If a sewage treatment facility for a 10,000 people scale is constructed, 13.2
billion yen is required. If a Johkasou is installed instead, only approximately 3.3
billion yen, less than approximately 1/4 is required. About half of sewer system
construction costs are debts.
(Source: Gifu Prefecture Water Purification Tank Union, Do you know? Comparison of highway and sewage projects)
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3−1 Size of Johkasou
Like cars, Johkasou is produced and sold by many different makers. The size
and the structure are decided by law, and are based on standards. Johkasou
ranges up to 10 persons, and a Johkasou for a household of 5 people is called
a 5 person Johkasou.
Which Johkasou should be installed in a house, is decided by the overall size
of the house, based on the Japan Industrial Standards Estimation of
population for waste water purifier of buildings (JIS3302-2000)" as regulated
in the chart in the Enforcement Order of the Building Standards Act, Section 1,
Article 32.
Buildings less than 130m² require a 5 person tank, and those more than
130m² require a 7 person tank.
（＊ These measures may be adjusted by the local government, and overall
building sizes may differ.）
The capacity of Johkasou also varies by manufacturer model and treatment
method.
The capacity of a 5 person Johkasou by one maker is shown below.
・Anaerobic filter-contact aeration process 2.84m³
(1.26m long × 2.34m wide × 1.77m tall)
・Carrier fluidized biofilm filtration 2.06m³
(1.10m long × 2.16m wide × 1.57m tall)
The size (height) of a 5 person Johkasou is 1.57m-1.77m, roughly the same
height as an adult person.
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3−2 Advantages of Johkasou
Today s Johkasou is easy on the environment, because maintenance is easier
and less expensive than a sewer system, and the treatment capacity is the
same level. Moreover, Johkasou can withstand disasters such as earthquakes,
and precious water is recycled and returned to the region. Johkasou can carry
out all these functions at the household scale, and can establish a stable
water management system. There is no system like this overseas, and it has
attracted worldwide attention.
And unlike a sewer system, the wastewater discharge method is a multiple
point method, in other words, water is released into a water channel or small
river from each individual house. This connects to protecting the amount of
water in the area and contributes to the life of aquatic creatures.

There is no water in
the water channel

Multipoint
discharge

There is water in
the water channel

Single point
discharge

Water channel and gutter
Sewer pipe

Sewage treatment plant

Advantages of a total household wastewater Johkasou
A rich water
cycle is formed
1. The amount of water
in a water channel or
small river is protected
2. A self-cleaning eﬀect
for the water channel
or the small river can
be expected
3. Advanced treatment
and water reuse

Biodiversity
maintenance

Lower risk of damage
during an earthquake

Demonstration of
environmental
awareness

Restoring stable
town ﬁnance

1. Prevents extinction
and contributes to the
propagation of ﬁsh, etc.
2. Restoration measures
for ﬁreﬂies , Japanese
killiﬁsh, etc., can be
expected

1. Concentrated damage
is avoided by the individual distributed
system
2. Quick repair time
(restart time) is possible

1. Improving awareness
of daily living discharge
treatment by the
residents
2. Improving awareness
as a person in charge
of releasing wastewater

1. Concentrated pipeline
not needed
2. Immediate results of
the investment
3. Flexibility in facility
maintenance

(daily living / environment
experience type facility)
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（1）Maintenance plan
（2）Selection of the
installation location
（3）Installation space

Quiz

3−3 Cleaning mechanisms of Johkasou
Today, there are many ways to clean polluted water. It takes money, but urine
can be changed into drinking water for example. Even the space station Mr.
Wakata was on, a water recycling device was brought on board, and a scene
was introduced where they treated their own urine, etc., and eagerly drank it.
However, methods to make good quality water which cost less money are
better, and the main wastewater treatment methods are biological.
●

Microorganisms related to polluted water purification

・Classification and size
There are about 1,000-2,000 kinds of living organisms which can break down
organic matter, remove nitrogen and absorb phosphorous, and are related to
purifying polluted water. Bacteria, fungi, protozoa, and metazoa are included in
these organisms. Most are less than 1mm in size and are hard to identify
without a microscope.
(To understand their size, if a person was the size of Mt. Fuji, a protozoan
would be the size of a ping pong, and bacteria the size of a grain of rice.)
Bacteria：Bacteria are microorganisms directly related to the removal of
organic matter in polluted water.
Fungi

：Also called true fungi and mold. Many fungi send out a string-like
structures called hyphae, which form a network called mycelia.

Protozoa：Protozoa are single-celled animals. They are divided into 7 phyla,
such as sarcomastigo and ciliophora.
Metazoa：Metazoa are multi-celled animals, and are more evolved than
protozoa. Some are smaller than a few millimeters and are called
micrometazoa.
・Kinds and Environment
Aquatic organisms are divided into three types: 1. Those that live in oxygen,
2. Those that live without oxygen and 3. Those that can live in either
environment.
・Conditions
In Johkasou and sewage treatment plants, microorganisms which live in
oxygen play the most active part. They are like goldfish. The tanks and
plants supply air and create an environment for these microorganisms to live
in.
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3−4 Functions of Johkasou
When household wastewater is sent to Johkasou, it usually is first sent to a
room (called a tank ) where anaerobic microorganisms which do not need
solid matter storage or oxygen. Then, major foreign substances are removed,
and the water is transferred to a central tank with aerobic microorganisms
which need oxygen. Oxygen is important here, so air is provided by a machine
called a blower (aerator). Here, organic matter (pollution) in the polluted water
is broken down and the water is cleaned by the microorganisms. Furthermore,
depending on the equipment, the water is filtered and allowed to precipitate to
make it even cleaner. It is then sterilized and sanitarily released from
Johkasou.
There are various methods of treatment of total household wastewater
Johkasou. For example, there are the following methods.

Total household wastewater
Johkasou
Anaerobic ﬁlter-contact aeration process
Johkasou

Carrier ﬂuidized bio-ﬁltration process
Biological cycling ﬁltration

＊ Johkasou come in various sizes, just like cars come in different models and grades, such as compact, mid-size, and
large-size. Which technology is used depends on the various treatment method and type.
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3−5 The right way to use Johkasou
1 Only use toilet paper specifically for toilet.
Never flush foreign matter such as newspaper, tobacco butts, or cotton
pads.
2 Use the proper toilet cleaner.
If too many chemicals or too much detergent is used to clean the toilet,
the precious microorganisms in Johkasou will be affected.
3 Don t turn off power to the blower (aerator).
If the blower (aerator) is turned off, the microorganisms in Johkasou will die,
the polluted water won t be purified and it will smell. Always keep the
electrical power on. Also, if the blower (aerator) is not working, contact the
maintenance check company.
4 Watch what you release from the kitchen.
Avoid releasing vegetable matter, cooking oil, etc., from the kitchen as
much as possible.
Oil can hinder efficiency by sticking to the filter and pipes in Johkasou and
cause clogging. Soak up any used oil in the kitchen with paper, and then
throw it away in the garbage. Wipe off any really dirty pans and dishes with
paper before washing them.
＊ Please use a filter net in the kitchen sink.
5 Please be sure to measure out the proper amount of detergent and bleach
for laundry.
Use a phosphorus-free detergent, and consider the timing so that water
from the washing machine is not released at the same time as water from
the bath.
6 Make sure the top of Johkasou is always clean.
Things on top of the manhole or blower (aerator) will interfere with the
maintenance check, cleaning, and legal inspection, so regularly make sure
it is clean.
＊ Checking dirty dishes after a meal
Pollution on a dish and spoon
after eating curry rice was
studied.
（A）Dish after eating
（B）Dish after eating and
wiped off with newspaper
（A）

（B）

Each dish was washed with 10L of water, and then the water pollution level
（BOD）
was measured.（A）
was 320mg/L, and（B）
was 32mg/L, almost a 10 times difference.
─ 96 ─

Quiz

3−6 People who manage Johkasou
Johkasou is not a miracle equipment to clean water. Good water can only be
achieved by having someone carry out the role of managing the water, following the
law.
・A maintenance check is carried out to check and adjust the equipment, etc., so
that Johkasou will continue to work normally. A regular maintenance check is
required by Johkasou Act. Please request a maintenance check from a registered
Johkasou maintenance check company.
・Cleaning is done to collect polluted mud and scum (floating polluted mud) which
may have collected in Johkasou and is required to be carried out once a year
(twice a year for all aeration processes) according to Johkasou Act. Please
request an authorized cleaning company to clean the tank.
・A legal inspection is carried out to see if Johkasou is correctly designed and
working, and is carried out once a year according to Johkasou Act.
Please request an inspection agency designated by the governor to carry out the
inspection.

Johkasou penalties
If someone does not follow Johkasou Act, there are the following penalties (an
example)
・If someone does not carry out the maintenance check and cleaning according to the
regulated standard and does not obey the orders of the prefecture governor to
improve or discontinue use
→ Imprisonment up to 6 months or a fine up to but not exceeding 1 million yen
・If someone installs Johkasou without application or by false application
→ Imprisonment up to 3 months or a fine up to but not exceeding 500,000 yen
・If the applied installation plan or the changes in the structure or scale of the plan is
not appropriate, and an order to change or removal of the plan was ignored
→ Imprisonment up to 3 months or a fine up to but not exceeding 500,000 yen
・If someone is ordered by a government ministry and agency to file a report on the
maintenance check or cleaning of Johkasou, but does not, or makes a false report
→ A fine up to but not exceeding 300,000 yen
・If someone receives an order from the prefectural governor regarding a water quality
test or regular check after installation, etc., but does not follow such order
→ correctional fine up to but not exceeding 300,000 yen
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4−1 Characteristics of water
pH is the hydrogen-ion concentration, and the abbreviation of potential
Hydrogen or

power of Hydrogen. It shows the gram-equivalent of hydrogen-

ions in 1L of Solution, and is generally defined as pH ＝− log［H+］.
pH is read as ph (English reading), or "pe-ha" (German reading). In Japan, the
reading was decided as ph, when the JIS (Japanese Industrial Standards) for
pH was established in 1957, and even in the current regulation it is set as ph.
Still, many older people still say pe-ha . The p in pH is shown as a small letter
and H as a large letter.
Microorganisms in Johkasou best work in a neutral pH, and are not active in
extremely acidic or alkaline conditions. Moreover, the surface water of rivers,
etc., has a pH value around neutral. Standards for water released from
Johkasou set the pH as 5.8-8.6.
One environmental problem is acid rain. Generally, when the hydrogen-ion
concentration (pH) in the rain is less than 5.6, it is considered to be acid rain.
Tests which determine acidity and alkalinity can be found locally, why not try a
Pack Test, etc.? If you do not have Pack Test, pH can be determined using
purple cabbage (anthocyanin pigment)*.
・Shred purple cabbage, put it in a plastic bag, add a little salt and some water,
and knead the bag well (refer to p. 58). When the pigment from the purple
cabbage is released, the water turns purple. Now it s ready.
・Pour the colored water into a glass, etc., and add various solutions.
Neutral is reddish-purple. The solution will turn red in strong acid, and will
turn green in strong alkalinity.

＊ The purple color in blueberries and some kinds of sweet potatoes called Ayamurasaki . It is a kind of antioxidant polyphenol, and is said
to be good for tired eyes and improving eyesight, suppresses active oxygen generation, and cleans the blood.
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4−2 Water pollution（turbidity）test
A simple indicator of water pollution is the degree of transparency.
A sample is put in a 0.5 diameter transparent tube with a cross (double lined)
written on the bottom and then looked through. The depth at which the 0.5
mm cross lines with 1mm spacing of double lines (double lined cross) on the
white sign board can first clearly be seen from the top is the depth of the
water layer. Regarding reading units, 10mm is set as one degree. Sometimes
cm is used straight away instead.
Be careful because measurement can be affected by how bright the
measuring area is or by the color of the sample. There is also personal error by
the person carrying out the measuring.
Treated water from Johkasou is strongly related to water pollution (BOD) and
the transparency degree, and an approximate BOD can be determined by the
degree of transparency. (Reference: BOD less than 15mg/L with 30 degree of
transparency)

Transparency meter
Cock

Sign board
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4−3 Water pollution（organic matter）test
There are various indicators of water pollution, but pollution in a clean or dirty
river can be determined by the amount of organic matter. To measure this
organic matter, there is a water quality test called COD. COD stands for
Chemical Oxygen Demand."
A drug that will react with the organic matter is used, and the degree of the
reaction is recorded. A Pack Test is a simplified COD test, but for an actual
water quality test, it is normally carried out inside a laboratory according the
official test method.
(Reference) BOD is also a method to evaluate the degree of the same organic
matter indirectly. BOD stands for Biochemical Oxygen Demand."
For the Pack Test, a test drug which reacts with organic matter is placed in
the container. The degree of pollution can be determined by the difference in
color. There are different tests for low concentrations and high concentrations,
according to the pollution in the targeted liquid to be measured. Pack tests for
pH are also sold.
Points to remember when testing
Sometimes a high concentration value occurs when measuring water that is
supposed to be clean. This is called contamination, and occurs when the sample is
contaminated during testing, and this pollution is measured by mistake. (This is
especially occurs at chemical experiment sites. It is often called contami for short.)
（a）Sampling
Wash the container to be used for collecting the sample beforehand, and then
rinse the container in the sample water a few times before collecting a sample.
(This is called tomoarai .)
（b）Divide the sample
Divide the collected sample into smaller portions to use. This is because a
collected sample can easily be contaminated when many people use the same
container for testing. For the container with a small portion, use a container where
a sample can be easily taken, and take only as much as you need. Please wash
this container with the sample water at this time, too.
（c）Operation
When taking a sample, do not put your finger in the sample water. This will
contaminate the sample. Also, if you have to fill the tube many times, the
chemicals inside may leak out. It is better to take the right amount of the sample
slowly and all at one time. If this doesn t work well, use a syringe, etc.. Keep a
stable temperature and reaction time, too.
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4−4 Aquatic insect (Kawagera ) watching
In addition to water quality testing, there are other methods to evaluate water
pollution of a river. The aquatic creatures live in river. The kinds of creatures
living in the river vary depending on whether the river is clean or not. The word
Aquatic insect (kawagera ) watching is one way to determine water pollution,
by studying the aquatic insects living at the bottom of a river, such as dayflies
and stoneflies.

・Indicator species of clean
water

・Indicator species in slightly
polluted water

・Indicator species in
polluted water

・Indicator species in heavily
polluted water

Net-winged midges (Blepharoceridae ),
planaria, stoneflies, Japanese freshwater
crabs, Japanese caddisflies
(Rhyacophilidae ), hirata mayflies
(Schistonota ), black-flies, dobsonflies,
mountain caddisflies (Glossosomatidae )

Ishimakigai snails (Clithon retropictus ),
oshima caddisflies, freshwater snails,
fireflies (Luciola cruciata ), clubtail
dragonflies (Sieboldius albardae ), iwata
caddisflies (Cheumatopshyche
brevilineata ), lake prawns, water pennies
(Mataeopsephus japonicus ), fresh water
clams (Corbicula japonica )
Pill bugs (Gnorimosphaeroma ), water
scorpions, river snails (Viviparidae ),
amphipods (Grandidierella japonica ),
leeches, water sticks, water boatmen
Crayfish, Branchiura sowerbyi worms,
bladder snails (Physa acuta ), midges
(Chironomus yoshimatsu ), sandflies

For more details, please see the Gifu Prefecture marugoto Environment
Pavilion, Aquatic insect (Kawagera ) watching. ).
（http://www.pref.gifu.lg.jp/pref/ecopavilion/mizu/kawagera/index.htm）
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Reference document, reference resources
First period
● Takeo

Samaki: Children s Expedition of the Global Environment ⑤ Let's think about water
and life!, Froebel-kan Co., Ltd., 2002
● Nissui Academy: Life Activities that Support Water
(Life Activities that Support Water：http://www.nissui.co.jp/academy/taste/14/index.html)
● Water (Mizu) web (Water and Body ：http://www.secom-alpha.co.jp/mizuweb/body/001.html)
● Natural environment museum of water (homepage1.nifty.com/shincoo/m101kannkyoujunkan.html)
● Ministry of Land, Infrastructure, Transport and Tourism, Land and Water Bureau, Water
Resources Department: Water Resource in Japan (2009 Edition, 2005 Edition, 2003 Edition)
● World Water Council (2000) World Water Vision
● Science Museum of Earth and Water
(http://www.water.go.jp/honsya/honsya/referenc/siryou/kagaku/index.html)
● Ministry of the Environment: virtual water (http://www.env.go.jp/water/virtual̲water/index.html)
● Taikan Oki (Institute of Industrial Science, the University of Tokyo): Water Crises in the
World, Japan s Water Issues (http://hydro.iis.u-tokyo.ac.jp/Info/Press200207/)
● Ministry of the Environment, water purification tank website: Who is polluting the rivers and
oceans? (http://www.env.go.jp/recycle/jokaso/basic/pdf/05-06.pdf)
● Bureau of Waterworks, Tokyo Metropolitan Government
(www.waterworks.metro.tokyo.jp/water/w̲info/s̲kekka̲topi09.html)
● Ministry of Land, Infrastructure, Transport and Tourism, Land and Water Bureau, Water
Resources Department : Water Issues in the World and Japan
(http://www.mlit.go.jp/tochimizushigen/mizsei/j̲international/international01.html)

Second period
● Gifu

Prefecture : Gifu Prefecture Environmental White Paper
of the Environment : Household Wastewater Book
● Minister of the Environment, Ministry's Secretariat, Waste Management and Recycling
Department, Waste Management Division, Office for Promotion of Johkasou: Guidance and
advice manual for Johkasou management personnel for installation and maintenance
management, October 2007
● Central Environmental Council, Waste Management and Recycling Division, Johkasou
Committee: Johkasou Vision regarding the future direction of water purification tanks
● Ministry of the Environment (former Environment Agency, Water Quality Bureau): Guideline
for domestic non-fecal wastewater countermeasure promotion)
● Gifu Prefecture Johkasou Maintenance Check Industry Union, Gifu Prefecture Environmental
Improvement Project Union: Do you know? Comparison of highway and sewage projects,
● Ministry

Symposium textbook considering decentralization, July 21, 2009

Third period
● Ministry

of the Environment: Water purification tank website (http://www.env.go.jp/recycle/
jokaso/)
● Ministry of the Environment : Household Wastewater Book
● The Building Center of Japan: Description on Structural Standards for Johkasou (2005
edition)

Fourth period
● Japan

Education Center of Environmental Sanitation : Maintenance Management of Water
Purification Tanks, May 2004
● Kyoritsu Chemical-check Lab., Corp. Website (http://kyoritsu-lab.co.jp/pack/index.html)
● Gifu Prefecture: Gifu Prefecture marugoto Environment Pavilion, Stonefly (Kawagera)
Watching (www.pref.gifu.lg.jp/pref/ecopavilion/mizu/kawagera/index.htm)
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MEMO

MEMO

There are a total of 36 questions

Count how many you answered correctly!

Congratulations!
●

30 and above … You are a certified water doctor!

Well done!
●

25 and above … You are a water specialist!

Almost!
●

less than 25 … Try again next time!

Checklist
Let's take a challenge! How many can you do!?
Check レ in the
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Who accepts this
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1−1
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1−2
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1−3
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1−4
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1−5
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1−6
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1−7
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1−8

Quiz

1−9
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2−1

Quiz

2−2
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2−3
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2−4
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2−5
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2−6
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2−7
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2−8
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3−1
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3−2
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3−3
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3−4
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3−5
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3−6
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4−1
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4−2
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4−3
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4−4
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□.

Year

Month

（

Day

）

□
【1】□，
【2】□
【1】□，
【2】□
【1】□，
【2】□
□
□
【1】□，
【2】□
□
□
□
【1】□，
【2】□
□
□
□
【1】□，
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□
【1】□，
【2】□
□
□
□
□
□
【1】□，
【2】□，
【3】□，
【4】□
□
□
□
□
／ 36
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（
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）

□
【1】□，
【2】□
【1】□，
【2】□
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Afterword
We at the Gifu Prefectural Environmental Management and
Technology Center, the only designated inspection agency within
the prefecture to carry out legal inspections of Johkasou, are a
public service corporation approved by the Gifu Prefectural
Governor. Our purpose is to protect our country s land, which is
abundant in water and greenery, through the legal inspection of
Johkasou, and to pass such land to the next generation.
Today, Johkasou hold an equal position to sewer systems. Since
the management condition of the existing sewer system projects
is generally in a serious condition, it is important for use to
work on water environment conservation, through the coexistence
of total household wastewater Johkasou.
To do so, understanding Johkasou and household wastewater
treatment is essential for our children who bear the next
generation. Consequently, we have prepared this textbook as a
tool in environmental education for elementary school students.
We hope that this educational brochure will be used by many
people.
March 1, 2010

Gifu Prefectural Environmental Management and Technology Center
Chief director

Morio Kumazaki

