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Social implementation research on cultivation of rice suitable for
sake brewing by effluent from large scale Johkasou
—Eco-friendly sake “Sui Shigen™ is newly released ! —
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Associate Professor, Civil Engineering and Architecture, Department of Creative Systems Engineering,

National Institute of Technology Akita College
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Goals for sustainable development
\/ Resource circulation in whole society is one of the
important themes
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Medieval Japan : Realization of a resource recycling
society by sewerage resource and agriculture
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rice field.
How do |
. achieve it?

Compost storage is |

It is traditional agricultural equipment that
is used on agriculture from long time ago.

Compost has used ® iy
carefully as fertilizer . :
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Trading of night soil
Annual desludging fee
of vault toilet is 5 ryo
(1 ryo = Approx. JPY
100,000~400,000,
Housing complex with
12 rooms)

Agricultura
| products




Modern times : Disconnection of sewerage system

and agrlculture

environment

Water Domestic
[ Water ]

supply " Wastevvater

Sewerage
Treatment

Facility
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Import fertilizer
Nitrogen -
phosphorus -
potassium

\

A

v Isolation of water * resource circulation -
v' Agriculture depends on import fertilizer



Formation of stereotype on sewerage
resource

Bad smell Dirty

Using for agriculture is outrageous!



Domestic Wastewater Treatment is:--

Water Domestic Sewerage
Water supply Wastewater Treatment
environment ' Facility

Effluent from the Sewerage
Treatment Facility

v' Scientifically safe water that is implemented
by biological treatment and disinfection

v Containing nitrogen and phosphorus can be used as

¥

nutrition for plant

It’s possible to utilize in hygienically
condition as agricultural fertilizer



Advanced treatment . There are cases that
require much energy to remove hitrogen and
phosphorus

Blue-greemAarsaechyperbloom of cyanobacteria)
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Prevention of hyper bIoom of algae
(Prevention of Eutrophication)




Vision : Goal of resource circulation

Energy saving

o o Sewerage
Water o Treatment
Environment ' s Facility
fluent from the Sewerage
Conservation l Agriculture l Treatment Facility
T (Nitrogen and phosphorus

remains)
>< Import
fertilizer

Establishment of sustainable regional
community by circulation of water & resource
and preservation of environment

Independence



Idea gOt In Aklta  Production’
prefeCtu re amount of rice

Consumptigh¢®™="
amount ofs:
(per capita) ‘=8 e

2nd r% ce in
the nation

Effluent from the Sewerage Treatment Facility
X

Rice suitable for sake brewing (brewer’s rice)
X

Sake



History

FY 2017~2019 Test in the pilot paddy field : evaluation of safety
FY 2020~ongoing Test in the actual paddy field : evaluation of
quality & technology




Test in the pilot paddy field (brewer’s rice "Akita Sake
Komachi” x effluent from the Sewerage Treatment Facility)

OExperiment with Reactc{:r (effluent +rain water)

—

@ il The flow
of water

nhouse (effluent +tap water)

OExperiment
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Safety : Influence of heavy metal for soil

and unpolished rice unit : mg/kg
ltem Measured Standard
value value
‘2 z Cadmium 0.02
=2 3 (Rice : 35 samples, 04
§§ g 2017~2019) (I\/Iax - OO7>
. Copper 15188V 15
283°% (soil : 2 years)
-: ¢ Arsenic 13548 VA 15
2S Z (Soil : 2 years)
7 g Zink 35.0—84.1 v 120

(Soil : 2 years)

Risk of heavy metal by irrigation of effluent is low



NEXT STEP : Search for the
paddy field for demonstration >:

Condition J

@ Paddy field shall be located nearby the sewerage”
treatment facility

(2 Can get approval by farmers

@ Irrigation of effluent in paddy field shall not affect

to the around water supply

Water and Sewer Bureau in Akita city

}

Officers of municipal government
in Akita city

'

Introduction of agricultural worker

Source : Tohoku Regional Agricultural Administration Office website



Activities in the actual paddy fleld (FY 2021)

S Ex ent zone
antt‘oizone- 'A'& ét’%%ﬁgmhe“n ._'
(Onl%chemmal fertlllzer) Sewe::age Treatment Facility

3 L +agr|cultural water)
~ Shortening of irrigation
season: May~June

'Paddy field for
demonstration 35 a

Effluent is supplied

_from sewerage B, Adjusting Inlet effluent volume by
treatment facility PSS timer control

Scaleupto35a

No chemical fertilizer - cultivating brewer’s rice by effluent from the Sewerage
Treatment Facility + irrigation water

v Load of effluent from the Sewerage Treatment Facility: Field A<Field B<Field C

ANERN



Status of growth




Quality of harvest

Experiment zone

Crude protein 0 0
(6.5~8.0%) 8.9% A 8.2
Thousand kernel
weight (Less than 26.8¢ Q 21.1g
28.5¢ )
Percentage of
whole grain 718.9% Q 171.5%
(More than 65%)
Cadmium 0.06 O <0.05
(0.4 mg/kg) mg/kg mg/kg

v' Total amount of harvest : 1.4 t (first class rice)
v' Little higher value of Crude protein in experiment

zone however, it is in the permissible range




Towards the Brewing !
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Dewatsuru Sake Brewery agreed with the
purpose of this project and readily agreed to
brew it. (---but requires capital)



Crowdfunding (FAN AKITA)

*Currently renamed to SCOP
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From 1- February to 15- March 2020

2.168,000 JPY (from 290 people) was Thank

collected. Also received support from you |
local businesses. )
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SuiShiGen
Eco- frlendly Sake : “BE+ERE” has debut !

The name of sake is derived from

| ER7K B3R (In Sui Shi Gen) |

which is an idiom made from historical

events of China.
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b g ﬁ7 lb‘//|
F m ;‘s (In Sui Shi Gen)
~ Those who -5
o drink it should ' y
remind of its
source.~ -
Statue by Lake Tazawa
National Institute of Sake tasting reviews: Gorgeous ginjoko,

Technology Akita College .
« Dowazuru refreshing sour taste, and good balance of

Released in April 2020 rice flavor.
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Source: 15-February, 2022, Akita Kai Shimpo
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EDUCATION

4 QUALITY

Collaboration with

Students

Finiteness, Fairness,

, Responsibility

Mutuality,

studies with actual & onsite experience
Collaboration

: Diversity,

v'  Education for sustainable development (ESD)

v Practical



Image against sewage resources

Bad smell Dirty

Danger

Benefit

« Circulating use of local resources
 Reducing environmental impact
- Features (ethical consumption)
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