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Supplementary Material

Appendix A. Explanation about removed soil in pre-questionnaire (Japanese and English)
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1 What is removed soil?

The accident at the Fukushima Daiichi Nuclear Power Station occurred on March 11, 2011, and
radioactive materials were released into the environment as a result. The released radioactive materials
were carried by the wind and deposited on the ground, causing widespread environmental
contamination. The Ministry of the Environment carried out decontamination work in Fukushima
Prefecture, including the removal of topsoil, to lower radiation levels in residential areas and farmland
and to restore the living environment. This decontamination process successfully reduced radiation

levels in residential areas.

This process generated large amounts of removed soil. Initially, the removed soil was stored in
temporary storage and decontamination sites throughout Fukushima Prefecture. Then, it was
transported to interim storage facilities to ensure safe storage and promote reconstruction. The interim
storage facilities are located in Okuma and Futaba Towns, Fukushima Prefecture. The amount of
removed soil transported to the interim storage facility was approximately 14 million m?, equivalent to

approximately 11 Tokyo Domes.
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Source: Ministry of the Environment, http://josen.env.go.jp/chukanchozou/ (in Japanese).



For the questions below, please select the option that matches the explanation on the previous page:

ORemoved soil is currently stored in temporary storage sites throughout Fukushima Prefecture.
ORemoved soil is currently stored at intermediate storage facilities in Okuma and Futaba Towns,
Fukushima Prefecture.
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2 Final disposal and recycling

The law stipulates that the government is responsible for taking the necessary measures to complete
the final disposal of removed soil outside Fukushima Prefecture within 30 years of the start of interim
storage (that is, by 2045). However, the location and implementation of the final disposal have not yet

been determined.

The key to final disposal outside the prefecture is to reduce the amount of soil that must be disposed
of. The amount of soil removed is enormous, and its final disposal requires a vast amount of land.
Therefore, the government plans to recycle soil with a relatively low radioactivity concentration from

among the removed soil.

The removed soil that can be recvcled has a soil radioactivity concentration of 8,000 Bg/kg or

less. The standard of 8,000 Bq/kg was established to ensure that the annual additional exposure dose
to residents and users near recycling facilities and workers engaged in recycling the removed soil did
not exceed the value recommended internationally as a safety standard (the international standard for
radiation protection: 1 mSv per year). Based on this standard, approximately three-quarters of the

removed soil can be recycled.

*Bq (becquerel) indicates the amount of radiation a substance receives. Sievert (Sv) is a unit of

exposure dose that indicates the effect of radiation on the human body.
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Source: Strategy Committee for Technology Development of Volume Reduction and Recycling of
Interim Storage-Removed Soil (13th). Reference material 2: Ministry of the Environment’s efforts
towards the reconstruction and revitalization of disaster-stricken areas after The Great East Japan
Earthquake.



http://josen.env.go.jp/chukanchozou/facility/effort/investigative commission/pdf/proceedings 22033
0_05.pdf (in Japanese)
For the questions below, please select the option that matches the explanation on the previous page:

(OThe government plans to recycle all removed soil.

(OThe government plans to recycle removed soil that has a level below 8,000 Bq/Kg, which is a safety
standard.
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3 Recycling methods and demonstration tests

In recycling, the removed soil is used for public works projects where management responsibilities and
systems are clearly defined (e.g., embankments for constructing levees and roads, and farmland).

Researchers and engineers involved in soil removal continue to explore methods to safely recycle soil.

During recycling, as shown in the figure below, the removed soil is covered with other soil to prevent
it from scattering or flowing out and is managed appropriately. By covering the removed soil with other
soil, radiation is shielded (more than 99% of the radioactivity could be shielded by covering 50 cm of
the other soil).

Regarding recycling, a demonstration test to create an embankment was conducted in Minamisoma,
Fukushima Prefecture in 2017, and a demonstration test to utilize farmland was conducted in litate,
Fukushima Prefecture in 2018. No major changes were observed in the air dose rate before and after
creating the embankment and utilizing the farmland, and the radioactive cesium concentration in the

harvested crops was well below the standard value for general food, confirming its safety.
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Source: Strategy Committee for Technology Development for Volume Reduction and Recycling of
Interim Storage-Removed Soil (12%). Reference material 2: Ministry of the Environment’s efforts
towards the reconstruction and revitalization of disaster-stricken areas after The Great East Japan
Earthquake.

http://josen.env.go.jp/chukanchozou/facility/effort/investigative commission/pdf/proceedings 21032
6_04.pdf (in Japanese)

For the questions below, please select the option that matches the explanation on the previous page:

ORegarding recycling, demonstration tests were conducted in Minamisoma and Iitate, Fukushima

Prefecture, and safety was confirmed.



ORegarding recycling, demonstration tests were conducted in Minamisoma and Iitate, Fukushima

Prefecture, but safety was not confirmed.



Appendix B. The specific questions in questions

Questions were recorded on a scale of 1 to 5 (1 = agree, 5 = disagree), with the exception of questions

about interest and knowledge.

Interest:

(pre-questionnaire) Before answering this question, how interested are you in the issue of soil removal?
(post-questionnaire) How interested are you in the issue of soil removal?

Interest was recorded on a scale of 1 to 4 (1 = interested, 4 = not interested).

Sense of the involved party:

(1) Do you feel that the issue of soil removal concerns you?

(2) Do you feel involved in soil removal?

Knowledge about removed soil:

(1) The effects of radiation can be prevented by covering the building with soil.
(2) Because radioactive cesium is strongly adsorbed by soil, it has little impact on groundwater.
(3) Exposure to radioactive materials on the ground surface is called internal exposure.

(4) Evacuation orders are still issued for the entire areas of Okuma and Futaba, where interim storage
facilities are located, and no single resident can return home.

(5) The final disposal of the removed soil outside Fukushima Prefecture was decided by the cabinet.

Knowledge of the removed soil was assessed by the number of correct answers to five questions.
Participants responded to the questions by selecting “true,” “false,” or “I do not know.” The correct
answers to the first, second, and fifth questions are “true,” and the correct answers to the third and

fourth questions are “false.”

Risk perception regarding the recycling:



(1) Recycling the removed soil is frustrating

(2) Recycling removed soil can cause life-threatening damage.
(3) Recycling the removed soil can cause many victims at once.
(4) Damage may occur due to the recycling of the removed soil.

(5) It is possible that radioactive materials leak during recycling the removed soil.

Risk perception regarding the final disposal:

(1) The final disposal of the removed soil is frustrating.

(2) The final disposal of the removed soil can cause life-threatening damage.
(3) The final disposal of the removed soil may cause many victims.

(4) Damage may occur due to the final disposal of the removed soil.

(5) Radioactive materials may leak during the final disposal of the removed soil.

Trust:

(1) Government can make appropriate decisions.
(2) The government should make decisions considering the public.
(3) Government can be trusted.

(4) Researchers and engineers involved in the treatment of removed soils can make appropriate
decisions.

(5) Researchers and engineers involved in the treatment of removed soils should make public decisions.

(6) The researchers and engineers involved in the treatment of the removed soil can be trusted.

Acceptance of removed soil:

(1) The recycling policy is accepted.



(2) The final disposal policy outside Fukushima Prefecture is accepted.
(3) If it was decided to recycle in the area where I live, | would be able to accept it.

(4) The final disposal of removed soil in the area where | lived would be acceptable.



