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*The Act on Special Measures concerning the Handling of Environmental Pollution by
Radioactive Materials Discharged by the Nuclear Power Station Accident Associated with

he Tohoku District — Off the Pacific Ocean Earthquake that Occurred on March 11,2011
Purpose
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parties, especially ,the national and local governments and the relevant licensee of NPP (i.e. Tokyo
Electric Power Company)

Roles of Interested parties

(1) The national government:

To implement any necessary measures in consideration of its social responsibilities associated with
the promotional efforts thus far channeled into its nuclear energy policy.
(2) Local governments:

To carry out their proper role through cooperation with the measures by the national government.
(3) The relevant licensee of NPP:

To implement any necessary measures in confidence, while assisting the national and local
governments.

Basic principles formulation and others
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Promulgated: at the end of August 2011, Fully came into force: January 1, 2012 4
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Reconstruction Agency

Established in February 2012.
To facilitate the reconstruction process.
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‘ Special Decontamination Area |

\

/0 11 municipalities in (former) restricted zone or planned evacuation zone
(<20km from the NPS, or annual cumulative dose is >20mSv )

€ Decontamination is being implemented by the national government

National government selects contractors to perform remediation work.
(*) Entire area of Naraha, Tomioka, Okuma, Futaba, Namie, Katsurao, and litate.

\ Some area of Tamura, Minami Soma, Kawamata, and Kawauchi. /

.. ... B --Special Decontamination Area. . . . . | .
. . ) R ) ) REM
. **Intensive Contamination Survey Area

Before the work
is carried out,
contractors
may implement
pilot tests and
decide upon the
most effective
procedures.
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Intensive Contamination Survey Area T\

€ 100 municipalities in 8 prefectures (*), in which over 0.23 pSv/hour of air
dose rate (equivalent to over 1 mSv/Year) is observed, were designated.

€ Decontamination is being implemented by each municipality. The national
government will take financial and technical measures.

\ (*) lwate, Miyagi, Fukushima, Ibaraki, Tochigi, Gunma, Saitama, and Chiba /.ﬁ

C SRR an e — . ; 1 o ag
[y ate | _|:| Special Decontamination Area

* *Intensive Contamination Survey Area

To assist the municipalities in developing a
remediation approach, the MOE developed
Decontamination Guidelines

‘ Decontamination Guidelines

IndEd., 2013 (Tentative Translation)




Part 1

Guidelines for Methods for Investigating and Measuring the Status of Environmental Pollution
in Intensive Contamination Survey Areas

Part 2

Guidelines Pertaining to Decontamination and Other Measures

Part 3

Guidelines Pertaining to the Collection and Transfer of Removed Soil

Part 4

Guidelines Pertaining to the Storage of Removed Soil
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Guideline for
measurement of
radio activities in
contaminated
area

Guideline for
decontamination

techniques

Website (in Japanese) titled Decontamination

Guideline for
collection and
fransportations

of recovered soil

Guideline for
storage of

recoverad soil

Guideline for

decontamination

@ovide with info

Technology Options Exploitation (DETOX)

<

1. Municipalities
2. Contractors

Decontamination
1. application on a

large scale

2. reduction of

external radiation
dose




Basic Principles of Decontamination

Vertical Axis: Annual Dose

[mSviyr] ICRP's recommendations
Dose criteria1‘

Radiation exposure during )
emergency
[scheduled evacuation
areas; off-imits areas]
100mSviyr ) )
Situation in which emergency O National Government will be
actions are required as in the responsible for conducting
case of nuclear accidents. — decontamination until the
residents return to their land.

Aiming at the annual dose of
20 mSv or less

= — R

Existing radiation exposure
region]
e Rl Large-scale surface R
5 o decontamination is = w:&m;m" PEERAIS
needed. i decontamination plans.
O MNational Government
S [Relatively low-dose sends experts and
Addmt':;nal I1e:r%usure region] e
ose v = 3
: Intensive decontamination : to facilitate
of hot spots such as road decontamination.
ol e i e e e -SSR chadpaien. [booooiuosasnnnnes 16



Secondary criteria - Gamma doses in air
(External exposure)
. ZF AT Fdafc B A & {Fota g
fﬁ%i,’?flﬁ—f 0.23 1 Sv/hr ~ é ?Pigﬁ'/ﬁf?dﬁf% 0.04 ¢ Sv/hr
8
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— i A ﬁi&%éﬂ‘dz&lmSv

MHatural radiation

Air dose rate dcf;ratefromhe Shielding effect Additional dose
ed
0.23 - 0.04 )« (8+16x0.4) x365days / 1,000 = 1
uSwh pSyih mSViy
Mational average Aszuming spending 8 hours 1,000uSv=1mSv Annual dose

outzide and 16 hours inside a
wooden house (radiation is
reduced to 40% due to shislding)
every day
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e QGuidelines on Prevention of Radiation Hazards for Workers
Engaged in Decontamination Works
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Secondary criteria - Activity levels in food
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The prefectures subject to the Japanese
government's food control measur

. : I
. m.!i!%] rj"x o ‘ IJ'.": :'#l

e _mivegi (B g @l
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Fukushima (M) L R *f-v
Tochigh (B -

"
herski (58] ‘._ Ear | ‘
— e b
cin (PR ) g OB

Shizucics (BFF)
b L——
"-f" Saitama [F &l
Tokyo (L8

Kanagawa (Fremil)

[l Tierone prefecture with six categories of food products restricted from distribution.
Tier-two prefecture with two to five categories of food products restricted from distribution.
a Tier-three prefecture with only one category of food products restricted from distribution
E] Tier-four prefecture with selected food products tested but not restricted from distribution.
Mote: (1) Food categories restricted from distribution are: h’f" = Fruits and vegetables; «™4 = Marine products;

ea EEHES W@ = Meat; '8 = Soybean/Azuki bean; §# = Grain; and : = Milk and milk products. MAFF 1 6

Sources: Ministry of Agriculture, Forestry and Fisheries (2013) & Ministry of Health, Labour and Welfare (2013). ™" " RWx&%
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1. Preparation |Measures to Reduce Public Exposure 1n

'_‘ &
:V:«%ﬁ;é Prevention of Radiation Hazards for

Workers

Signage

Restriction using rope examples

T/ 1 iEA ﬁﬁ:ﬁ?ﬁ’TﬁPE
e Quidelines on Prevention of Radiation Hazards for Workers
Engaged in Decontamination Works 20



2. Prior
Measurements

Determination of Measurement Points

Measurement Methods

Rooftop

Rainwater guttering Garden ) Wall
Under eaves ) 2) B | B'.lll':llll-_-:
1)
2) Under Rooftop
gaves
EEEEEEEEEEEEEE )Wall  2)Under 2)Rainwater
................ gaves guttering
Parking lot )2 Garden
1) e S
1 — | -

1):  Contamination status for living spaces

1 Sv/hr{air dose rate: approximately two to five measurement points)
2):  Contamination status for objects subject to decontamination

cpm(surface confamination density. surface dose rate)y Sv/h 21




2. Prior Determination of Measurement Points
Measurements | \jeasurement Methods

Status of contamination m living | Status of contamination of objects
Spaces subject to decontanunation

Category No. 1 measurement points No. 2 measurements points
Surface dose rate (1
Surface "

Assessment perspectives

Indicator Ailr dose rate Vary the
(measurement position) (1 m'l) distance
and
i ESUIE.
Examples of measuring |* Nal scintillation survey meter - GM survey|* Nal scintillation
apparatus * (sl sctillation survey meter meter survey meter

* (Csl scintillation
survey meter

Methods for using the * Determune the decontamination * Determune the decontamination
measurement results zones methods
* Assess the improvements in the * Assess the extent to which the
contamination status in hiving radioactive matenals have
spaces through the decontamination abated through the
work decontamination work

*1: For the contanunation status 1n living spaces. 1 principle, measurements should be taken at a height
of 1 m from the ground (1t would also be fine to measure at a height of 50 cm at elementary and

lower level schools. as well as 1al-needs schools. with consideration for the hvin.u)aces of
Infants and schoolchildren 1n the ;ower erades).

Perform measurements by using a collimator to reduce the impact of the 22
backeround samma ravs.




3. Decontamination Methods [ High-pressure washing

Joints of metals that are difficult to clean by wiping

‘l’ Figure 2-17. Example of decontamination of plavground equipment
(high pressure water cleaning) 15 MPa

High pressure water cleaning

Wastewater treatment

-~

r - o o o O Photo courtesy of: JAEA

I [Precautions
| * Take steps to prevent dispersal and outflows of the water and |
| other materials |

* Perform the cleaning in a partial manner and check to confirm if |
| the decontamination has been effective before carrying out |

23



4. Post-Work |Handling the removed soil

Measures Wastewater treatment

Cleaning equipment

Figure 2-30. Example of wastewater treatment Figure 2-31. Example of wastewater treatment
(sedimentation treatment using street drains) (sandbags installed in street drains)

Photo courtesy of: Fukushima City

M Forms in which Radiocaesium Is Found

# The radiocaesium adhering to soil hardly elutes into water at all.

# Radiocaesium is hardlv contained at all in the water of rivers, lakes, and
marshes.

4 When sediment is removed. there is almost no radiocaesiuin found within the

wastewater that results from cleaning. 24




5. Subsequent Measurements and Records

Air Dose Rate Record Sheet (Entrv Sample)

b crement hsmatEs

b oenrng gppzaraius

Mon , April 22, 2013

Fri., April 26, 2013

Q20— 0:40

15:20—15:40

Jozen Taro

Tosen Taro

Cloudy

Clear
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Table 3-1. Types of Large Sandbags and Flexible Containers

Type

Characteristics

Flexible
container

{4::loth-rj,rpf:)*1

Photograph

The assumption is that they will only be
used once.

Not as good as the running-type in terms of
weather resistance and waterproofness.
Some have improved weather resistance as
a result of UV treatment and the like, while
another type has improved waterproofness
as a result of being lined with inner pouches
and having an inner coating. efc.

Flexible
container

(running-type) :

5#

The assumption is that they will be used by
having soil repeatedly stored in and
removed from them.

Outstanding weather resistance and
waterproofness

Large sandbag

2-3#

2

Water permeable.

Some have improved weather resistance as
a result of UV treatment and the like, while
another type has improved waterproofness
as a result of being lined with inner
pouches. efc.

26




Mean radioactivity concentration (Bq/kg) Maximum dose
equivalent rate 1 m
3.000 | 8.000 | 30.000 |150.000|500.000 | 1.000.000 (‘i"h‘i‘: l‘f” “““fl.;
rules)
Air dose rate
0.27 0.72 2.7 13 44 89 100
(uSv/h) —

27
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~1 Specified Waste

Waste in Countermeasure Area

Designated Waste

More than 8,000Bq/kg

[ ] E 1
less than More than Combustible Non-combustible
8,000Bq/kg 8,000Ba/kg Waste Waste

as Outside of

Monitoring is

7 Same Treatment N\

Soil and Waste
Generated by Decontamination

L

Same Treatment
s Designated Wast

ncineration)

|

|

= B[ Il
emporally Storage

!

less than
100,000Bqg/kg

100,000Bq/kg

implemented
by the state

Controlled Landfill |

More than

Volume reduction

lL Interim Storage
Final Disposal ‘

2]

29



Idea of recycle of disaster waste with control in Fukushima

Prefecture (December 27, 2011)

* The most critical scenario is living Road

nearby road. ~ —— ~_

* When 30 cm thick shield materials exist, ana o A
under than about 3,000 Bqg/kg disaster ...~ [;":“' 29
waste can be used. T o zarsraom _____"_:n;;;me

* When thicker shield materials exist, . i asphalt
higher activity concentration of disaster rssie s o
waste can be used. 1 s 1 foetbme ‘ Daste

» After the construction, it is necessary to
keep the thickness of shield materials.

* Projects to adapt to this idea are i oad bed
fundamentally limited to public projects.

* An administrator should records of sites,
amount, activity concentration of ‘ "
disaster waste recycled. 30




Image of Landfill Disposal of Designated Waste

WL

\

I

Roof
Crane for work
\ W Corrosion

Corrosion Outer intercept prevention

prevention and equipment

sealing work Inner intercept

F/ equipment VL —
Landfill site ’/ Landfill site /|
oD '/ Service tunnel
»
E h
'-j - *-3 o 1\

AN \

Concrete wall

Observation well

Observation well

Akt b
= oo

—_—

\ _
Space for maintenance Concrete construction
Filling soil with
bentonite

31



Temporally Storage of Contaminated Soil

Temporary fence or off-imit fence A temporary storage facility in Date city
» Accass control
Gas-venl ppe
* Provantion of impacts due to other than
rachoactne matonal (ComSustble matenal]
Seapage conbrol

sheed
« Prevention of infiltrabon of rasn water and
= Prevention of runcll of removed sod and
rad-cactrve matenals




Potential Construction Sites

12 potential sites (for preliminary survey) around the Fukushima Dai-ichi and Fukushima Dai-
ni nuclear power plants

Vicinity to the highly contaminated (=high volume) area

Sufficient area for storage and related facilities

Transportation conditions (mitigation of congestion etc.)

Avoid of active fault and soft ground

Minimization of surface water diversion

12 potential sites for preliminary survey

x d . il I- k. i '
/ y ol i

.2 . uisﬁng,ReﬁQ’si;tur S s
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Interim Storage Facility: Bird’s-Eye View

[ ISF will be consisted of facilities with various functions

(1)Storage Facility

L (2 Emplacement &
Rz ma) PP Segregation Facility

A~ %

(3)Volume Reduction
Facility

(4)24hour monitoring
Equipment( placed
in several points,
not specifically
indicated)

(5)R & D Facility

(6)Public information
Center

Scale of the whole facility (estimation)
Total storage volume ranges between 15-28 million m, which is 12-23 times
big as a baseball stadium( approx. 1.24million m ) 34




.Dec ontamination Corner ..ltside of the Plaza

Showing Q&A’s on the decontamination and its procedus
Introducing decontamination work and its effects,
and examples of already-decontaminated regions.

- Y
paiid ""’.',i -~

For general public

— . £ man
| = - | BEOBAICONT
: Folahimas Fukushima Office for
. Environmental Restoration s BRNSIFATIC
' SHCANYAIDELWVWERAE
/ Tohoku Shinkansen

Azuma Decontamination Information Plaza

N uu

Fukushima Station — : , / = 5""”“ AT /rﬁ‘ﬁ'-‘ﬁﬂ“
H @S WauLic
4 - oo N RLVCHEH Y
East Exit| | *Mppon Fant-A-Car — »Tayoko Inn || - i = ik 1 TERLELD
— e <HLEIELL i mEDITE,
=0 = o
bl T sy Ll » Tohoku Electric Power Co. BATS.

Eld

] F, Jinba-cho v
Sakan-machi . |~ \ Q

Website “Decontamination Information Site”

a R

Dispatch for Decontamination Experts

o @
. request Iook&fci:r:t?r: dﬁ}::p;ertsb dispatch .
|

f Decontamination Decontamination ;
Client Client -
\ Information Plaza Experts /J
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Challenges

Time

Cost
Technology
Communication

% misunderstanding (fear, impatience, dispute)
*k distrust (the governments, TEPCO)

36



Conclusion

Dissemination of information

Visualize

Strengthen

the progress Communication o the understanding
O O
. |
Success/Failure Understanding/Consensus
> &
o ° O

Build up
the cooperative
relationship

Foster

the mutual trust Implementation

37



5 ok

. Follow-Up IAEA International Mission on Remediation of Large
Contaminated Areas Off-Site Fukushima Daiichi Nuclear Power Plant (14-21
October 2013), Final Report, 23 January 2014 :
http://www.iaea.org/newscenter/focus/fukushima/

. on Special Measures : http://josen.env.go.jp/en/framework

. Decontamination Guidelines 2nd Ed., 2013(Tentative Translation) :
http://josen.env.go.jp/en/framework/

. Food control measures after the Fukushima accident (December, 2013) :
http://www.legco.gov.hk/research-publications/english/1314rb03-food-
control-measures-after-the-fukushima-accident-20131224-e.pdf

. Progress on Off-site Cleanup Efforts in Japan (September 16, 2013) :
http://josen.env.go.jp/en/documents/

. B & B +k-k & 4 (Ministry of Agriculture, Forestry and Fisheries) :
http://www.maff.go.jp/index.html

. B~ E 24 % 354 (Ministry of Health Labour and Welfare) :
http://www.mhlw.go.jp/

. P *I&E 4 (Ministry of the Environment ) : http://www.env.go.jp/

. Y& 4 ¥3F 7 5 4 (Decontamination Information Plaza) : http://josen-
plaza.env.go.jp/
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http://josen.env.go.jp/en/framework/
http://www.legco.gov.hk/research-publications/english/1314rb03-food-control-measures-after-the-fukushima-accident-20131224-e.pdf
http://www.legco.gov.hk/research-publications/english/1314rb03-food-control-measures-after-the-fukushima-accident-20131224-e.pdf
http://josen.env.go.jp/en/documents/
http://www.maff.go.jp/index.html
http://www.mhlw.go.jp/
http://www.env.go.jp/
http://josen-plaza.env.go.jp/
http://josen-plaza.env.go.jp/
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