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Introduction

In response to the Fukushima Daiichi Nuclear Power
Plant (NPP) accident that resulted from the Great East
Japan Earthquake on 11 March 2011, the Tokyo Electric
Power Company (TEPCO) undertook emergency work
to which an emergency dose limit applied. The dose limit
for the emergency work, which was originally 100 mSy,
was temporarily increased to 250 mSv from 14 March to
16 December 2011, the day on which the Japanese
Government declared that the affected plant had been
stabilized as explained in Section 1.1.

During the emergency work, the Japanese
Government observed various problems with the
radiological protection of emergency workers. To regulate
the implementation of radiological protection measures,
the Ministry of Health, Labour and Welfare (MHLW)
issued a series of compulsory directives and
administrative guidance to TEPCO.

Based on the experiences and lessons learned, the
MHLW recognized that to properly manage radiological
exposure should a similar accident occur at another NPP,
sufficient measures and systematic preparation for
radiological management must be ensured, including the
use of an exposure control system ; implementation of an
exposure data control system, and worker training and
work planning; and maintenance of stockpiles of
dosimeters, personal protective equipment and protective
garments.

This document outlines the problems that occurred during
the emergency response to the accident and the measures
taken by the MHLW and TEPCO in Section 1.2. The
recommendations to avoid the recurrence of similar
problems are provided in Section 1.4.

Furthermore, the accident at the Fukushima Daiichi
NPP released large amounts of radioactive materials. For
rehabilitation of the contaminated areas, the Japanese
Government decided to carry out decontamination work
(e.g., clean-up of buildings and remediation of soils and
vegetation) and to manage the waste resulting from
decontamination and unmarketable contaminated goods.

For the radiological protection of the decontamination
workers, the Japanese Government needed to establish
new regulations because the existing regulations did not
fit the “current exposure situations” in which radioactive
sources have been scattered in wide areas around the plant.
The new regulations aim to set the appropriate protection
standards in accordance with the risk of the ambient dose
rates, radioactivity concentrations, and types of
radionuclides resulting from the NPP accident, which are
equivalent to or more than the typical protection standards
required in planned situations. This document explains the
key issues of the new regulation and guidelines in Section
2, and the established regulations and guidelines are
outlined in Section 3.
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1. Emergency Exposure Dose Control in the TEPCO Fukushima Daiichi NPP

1

1.1.1 The increase of emergency dose limits by MHLW

Emergency work in response to the TEPCO Fukushima
Daiichi NPP Accident associated with the Great East Japan
Earthquake of 11 March 2011 was undertaken under high
radiation levels and extreme conditions for which normal dose
control facilities were ill-equipped to deal with, partially due to
the station blackout after the tsunami. There were difficulties in
recording the cumulative dose, and delays in monitoring of
internal exposure due to insufficient exposure control
personnel and equipment. Also, workers had to work under
the brazing sun, while wearing protective clothing, and some
suffered heat stroke. From the problems that occurred, MHLW
issued a series of compulsory directions and administrative

.1 Temporary raising of emergency dose limits

Ordinance 2011-23 (Exemption Ordinance)

At the time when the TEPCO Fukushima Daiichi NPP
Accident occurred, emergency dose limits of 2000mSv were in
effect for the workers engaged in emergency work based on
the Ordinance on the Prevention of lonizing Radiation
Hazards (hereinafter called lonizing Radiation Ordinance)
under the Industrial Safety and Health Act (Act No.57 -1972)
for the prevention of health impairment.

Atfter the start of accident, radiation protection of workers
was implemented in accordance with the lonizing Radiation
Ordinance. However, consideration for the security of the
general public and the prevention of expansion of nuclear
disaster, led to the decision to raise the emergency dose limit in
the affected plant to 250 mSv from 100 mSv. This was defined
in the exemption ordinance of ionizing radiation
corresponding to the situation derived by the 2011
Tohoku-Pacific Ocean Earthquake (Exemption Ordinance i.e.
MHLW Ordinance 2011-23). This Exemption Ordinance was
issued on 14 March 2011, and became effective on 15 March
2011.

Concerning the increase of the emergency dose limits, the
points below were taken into consideration:

+ According to the International Commission of Radiological
Protection (ICRP) recommendation, the emergency dose
limit for the “emergency exposure situations in the serious
accident” should not exceed approximately 500 mSv, with
the exception in the case of life saving actions.

« It is recognized that an exposure dose under 250 mSv may
not cause acute radiation symptom.

+ The Radiation Council under the Ministry of Education,

guidance to TEPCO and the primary contractors.

This section explains the lessons learned in exposure dose
control at the TEPCO Fukushima Daiichi NPP, and shows
necessary preparation for responding to future nuclear
accidents that may necessitate emergency work. This section
explains;

(@) Problems that occurred after the accident started and the

responses by MHLW and TEPCO in Section 1.2,

(b) The status of the long term health care of emergency

workers in Section 1.3, and

(c) Future actions based on the experience in Section 1.4.

Culture, Sports, Science and Technology (MEXT) agreed
that the dose limit was appropriate.

1.1.2 Partial abolishment of increased emergency dose

limits for new workers.

On 1 November 2011, the emergency dose limit for new
workers was decreased to the original (100 mSv) with some
exceptions designated by the minister of MHLW. Exempted
work were listed as the emergency work related to responses
for the prevention of the loss of cooling systems of nuclear
reactors and for the loss of the function of the facilities to
suppress the release of radioactive materials to offsite areas
when engaged in the works in the reactor buildings and the
immediate vicinity for a possible dose rate exceeding 0.1
mSv/h. For the exemptions, the dose limit for emergency work
was set as 250 mSv.

1.1.3 The abolishment of the exemption ordinance

The exemption ordinance was abolished when Step 2 of the
“Road Map towards the Restoration from TEPCO Fukushima
Daiichi NPP Accident”, which aimed to achieve long-term
stability of the reactors was completed on 16 December 2011.

The dose limit exemption of 250 mSv was applied until
30 April 2012, for those specialists who are highly trained and
experienced in operating the reactor cooling systems and in
maintaining the facilities for suppressing the emission of
radioactive ~ materials  (Approximately 50 TEPCO
employees).For those 20,000 persons who had been engaged
in the emergency work, 167 persons had exceeded 100 mSv
(Including 146 TEPCO employees).
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1.2 Problems that occurred after the accident and the responses by MHLW and TEPCO

The problems that occurred with twenty cases are classified
into the five categories shown below.
1) Personal identification and exposure dose control (6
cases)
(1) Insufficient exposure dose control system in the
exposure dose control department
(2) Insufficient numbers of personal dosimeters
(3) Deficiencies in dosimeter-lending management
(4) Delay of radiation exposure doses notification to
workers
(5) Delay of internal exposure monitoring
(6) Unexpected occurrence of workers who could not be
contacted
2) Respiratory protective equipment and protective
clothing (4cases)
(1) Exceeding emergency exposure dose limit
(2) Exceeding exposure dose limit for women
(3) Improper use of respiratory protective equipment
(4) Improper protective garments
3) Training for new workers (1 case)
(1) Insufficient training hours for workers
4) Health and medical care system (5 cases)
(1) Establishment of the medical care system at the
affected plant
(2) Prevention of heat stroke
() Instruction to conduct special medical examinations
(4) Establishing patient transport systems from the affected
plant
(5) Long-term health care program
5) Preliminary review of work plans (4 cases)
(1) Insufficient management systems for developing work
plans
(2) Deficiencies of work plans
(3) Insufficient knowledge about contract conditions
(4) Improvement of the lodging and meals

The responses and actions to these twenty cases taken by

MHLW and TEPCO are described in the following sections.

1.2.1 Personal identification and exposure dose control

(1) Insufficient exposure dose control system in the

exposure dose control department
As the exposure control systems that were normally used
became inoperable due to the tsunami, a significant amount
of manual work was required, such as making
dosimeter-lending  records, inputting dose data and
name-based collection and calculation of individual
exposure doses. Although the work was eventually taken
over by the corporate offices, its progress was delayed due to
the many manual records that had to be input. These factors
resulted in a substantial delay in the task to accumulate
individual exposure dose.
In response to the above, the following actions were

taken.

* MHLW provided guidance for the consolidation of the

exposure administration in the corporate offices (23 May).
* MHLW directed the primary contractors with a written

notice to submit monthly reports on the status of notifying

©

workers of their exposure doses as well as to consolidate
the exposure administration (22 July).

+ MHLW directed organization of a dedicated team to
survey workers with whom contact had been lost (10
August).

[Actions taken by TEPCO]

+ TEPCO increased the number of staff members in the
radiation control department of the corporate offices,
inputted data regarding the information in the dosimeter
lending record managed at the NPP, and collected and
calculated the dose data using spreadsheet software, in
accordance with directions. TEPCO wias able to submit a
report on radiation exposure doses at the end of the
subsequent month to MHLW, starting with the data from
September.

+ The primary contractors established a systematic control
organization for exposure control in their corporate offices
and reported to MHLW on the status of the exposure dose
control on a monthly basis.

(2) Insufficient numbers of personal dosimeters
Many personal alarm dosimeters (hereinafter referred to as
"PADs") became inoperable after the tsunami. Due to the
shortage of PADs, only one PAD wias given per work group
during the period of 15-30 March. TEPCO said it had
selected the groups working in areas where exposure was
expected to be almost constant. However, using the dose of
representative  workers could have overlooked some
extreme exposures of individual workers because highly
radioactive contaminated waste was widely dispersed during
this period.
In response to the above, the following actions were

taken.

« MHLW instructed TEPCO to provide each worker with a

PAD (31 March).
[Actions taken by TEPCOQ]

+ TEPCO obtained PADs from other NPPs and fitted every

worker with a PAD (1 April).

+ TEPCO obtained 4,100 PADs in total for management of

the affected plant and 2,200 PADs were made available at

J-Village for lending use (as of 17 November)

(3) Deficiencies in dosimeter-lending management

As the normal operating procedures to access controlled
areas could not followed due to the tsunami, TEPCO
implemented paper-based dosimeter-lending management,
and workers were required to write down their names,
affiliations, and radiation exposure doses into the
paper-based lending records. However, deficiencies and
incorrect information in the records made it difficult to
identify individuals and compile name-based consolidated
records of doses.
In response to the above, the following actions were
taken.
+ MHLW demanded that TEPCO obtain basic information
on workers, issue access permits with IDs, and conduct
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management of entry/exit (23 May).

« MHLW instructed TEPCO to attach a photo to the access
permit (7 July).

+ TEPCO started issuing a "worker identification card" with
an ID number at the seismically isolated building (14
April), and at the J-Village(8 June); it started writing ID
numbers in the dosimeter-lending records.

* TEPCO started identifying individuals based on official
documents at J-Village and issuing an access permit with
photo ID (29 July).

+ TEPCO started using workers’ identification cards in
combination with the access permit ( 8 August).

In addition to the above, MHLW additionally issued the
instructions stated below on 29 October 2012, as a solution
to the issue that the lower exposure dose was falsely
recorded by covering the dosimeter with a lead plate:

(@) Check the management system of the exposure dose
data.

(b) Use the protective garments (Tyvek coveralls) with a
transparent chest pocket.

(c) Increase the accuracy of dose monitoring by limiting
the wearing of glass badges solely during working
hours.

(d) Record the higher reading of a PAD or a glass badges

(e) Set the alarm as close as to the reasonable estimated
maximum doses as possible.

(f) Notify workers of their radiation exposure doses by
providing written documentation.

(g) Exchange workers with a high cumulative radiation
exposure in a job to workers with a low cumulative
radiation exposure, and ensure close communication
between the employers and the workers who had
received radiation exposure close to the dose limit

(4) Delay of radiation exposure dose notification to workers
The normal dose notification system was inoperable due to
the tsunami. It took time to manually input dose data which
resulted in TEPCO falling behind notifying primary
contractors. In addition, the receipts printing system of
radiation exposure doses at the time of returing dosimeters
was not functioning. Thus, it became difficult for workers to
know their own cumulative exposure.

In response to the above, the following actions were
taken.

« MHLW demanded that TEPCO notify workers of their
cumulative exposure doses once a week for external
exposure and once a month for internal exposure (23
May).

*MHLW demanded that primary contractors submit a report
once a month regarding the situation of notifying workers
of their radiation exposure doses (22 July).

+ MHLW demanded that workers should be issued receipts
when returning their dosimeters, starting on 16 August (10
August).

[Actions taken by TEPCQO]

+ TEPCO were able to notify the primary contractors once a
week (reported on 10 August). The receipt showing

radiation exposure doses was issued to each worker when
returning their dosimeters, starting on16 August.

(5) Delay of internal exposure monitoring

Whole-body counters (WBCs) in the NPP became
unavailable, leading to their shortage and that delayed whole
body measurements. It also took time to determine an
estimation model according to the changes in the target
nuclide to be measured as well as to identify the intake date.
These factors created a significant delay in evaluation of the
committed dose. In particular, precise measurements were
conducted to identify the nuclides at the Japan Atomic
Energy Agency (JAEA) and the National Institute of
Radiological Sciences (NIRS) for the workers who received
high radiation exposure doses, and that took time to
determine their committed doses.

In response to the above, the following actions were
taken.

* MHLW demanded that TEPCO measure internal exposure
for emergency workers on a monthly basis (23 May).

* MHLW demanded that TEPCO promote internal exposure
monitoring and report on the status (22 July).

« MHLW issued warnings of violation of the law to TEPCO
and to the employers who had worked in March and had
not had their internal exposure measured once within
every three months (30 and 31 August).

* TEPCO determined the intake dose as that on 12 March in
principle. TEPCO opened the WBC center at J-Village (10
July) and increased the number of WBCs by borrowing
three "in-vehicle" type WBCs from JAEA, and purchased
new ones. TEPCO secured 11 WBCs in total (18
October).

* TEPCO assessed and determined committed dose with the
support of JAEA and NIRS. Monthly monitoring became
possible from September.

In addition to the above, MHLW identified that there were
certain discrepancies between the dose evaluated by the
primary contractors and the dose by TEPCO. Thus MHLW
decided to re-evaluate the doses reported since May 2013, and
some of the committed doses were revised based on the
re-evaluation.

(@ MHLW readjusted committed doses based on the

standardized method;

- Standardization of the estimation methodologies of
internal dose assessments (intake date, intake scenario,
and estimation of I-131 exposure, etc.) in accordance
with TEPCO’s methodologies as determined in August
2011.

+ Readjustment of committed doses of 450 workers
1) Increased doses: 431 workers (Max. 48.9mSv, Ave.

5.0mSv)
2) Decreased doses: 19 workers (Min. 9.2mSv, Ave.
2.1mSv)
(b) MHLW corrected miscalculated committed doses (29
workers)

+ Miscalculations and errors were found such as incorrect

inputting of coefficients, mixing up of data, transmitting
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data to the wrong contractor, and omitting input of
revised data transmitted from TEPCO, etc. into the
database.
+ Correction of 29 committed doses of workers among 7
contractors  (corrections ranged from 3.5mSv to
18.1mSv)

(6) Unexpected occurrence of workers who could not be

contacted

It was found that a number of workers could not be

identified in the name-based consolidated record (174

individuals, a tentative maximum as of 29 July), during the

time that the handwritten dosimeter-circulating record was
used for management.

In response to the above, the following actions were
taken.

« MHLW demanded that TEPCO ask the primary
contractors for cooperation and release the information
about missing workers, by name, on the TEPCO’s website
(20 June).

+ MHLW demanded that TEPCO correct the problem of the
missing individuals, such as by verifying with other
primary contractors groups and checking for overlaps of
similar names (13 July).

* MHLW demanded the primary contractors consolidate
exposure control and add a photo to each worker's
identification card (22 and 29 July).

« MHLW directed TEPCO to organize a dedicated team to

survey workers who could not be contacted (10 August).
[Actions taken by TEPCQO]

+TEPCO, in cooperation with the primary contractors’ office
on site, found missing workers one by one by checking the
original records, checking for an overlap in similar names,
having them confirmed by the primary contractors,
making use of professional investigation agencies, and

making those missing individuals' names public. However,

ten individuals are still missing.

1.2.2 Respiratory protective equipment and protective

clothing

(1) Exceeding emergency exposure dose limit

The assessment of internal exposure revealed that 6
emergency workers exceeded the dose limit of 250 mSv
(revealed on 10 June; 678 mSv was the highest). This
presumably occurred because the workers did not use the
charcoal filter cartridge in the respiratory protective
equipment, and ate and drank in the main control room,
where the concentration of radioactive materials had
increased after the hydrogen explosion (12 March)

In response to the above, the following actions were
taken.

+ MHLW instructed TEPCO to stop the workers who had
worked in the main control room right after the hydrogen
explosion, and those whose radiation exposure dose had
tentatively exceeded 100 mSv from undertaking any
radiation work until their doses were determined. TEPCO
was also instructed to immediately exclude the 12
workers whose tentative doses had exceeded 200 mSv

from emergency work (3 June, 7June, and 13 June).

* MHLW performed on-site inspections (7 June and 11
July) and demanded that TEPCO correct violations, these
were making workers continue at their job when having a
dose in excess of 250 mSv (10 June), and failing to
require that workers use effective respiratory protective
equipment and failing to prohibit them from eating and
drinking in contaminated areas (14 July).

« TEPCO excluded the relevant workers from the work that
might cause exposure until their doses were determined,
and excluded those whose exposure dose exceeded 200
mSv from the work at Fukushima Daiichi NPP in
accordance with instructions (reported on 13 June).

(2) Exceeding exposure dose limit for women

The assessment of internal exposure revealed that 2 female
workers had exceeded the dose limit of 5 mSv in March
(revealed on 27 April; 17 mSv was the highest). While the
female workers had been engaged in support tasks in the
seismically isolated building since the accident occurred
(11-23 March), the flow of radioactive materials into the
building could not be avoided due to the distortion of the
entrance door caused by the hydrogen explosion. It should
be noted that local exhaust ventilation equipment was later
installed and the windows were shielded with lead.

In response to the above, the following actions were
taken.

« MHLW performed an on-site inspection (27 May) and
demanded that TEPCO correct violations which had
caused female workers to be exposed in excess of 5 mSv
in March (30 May).

« MHLW also instructed TEPCO to ensure exposure dose
control for all workers, monitor their health regularly at
the site, and assess the internal exposure of female
workers after excluding them from the work.

+ TEPCO decided not to assign women to tasks in the area
of the affected plant.

(3) Improper use of respiratory protective equipment

TEPCO failed to provide sufficient explanation with respect

to instructions on how to wear respiratory protective

equipment in the education of new workers. Thus, there still

existed workers who received internal exposure, even in

June.

(a) Improper fitting of respiratory protective equipment
The survey on fitting respiratory protective equipment
conducted on 26 September indicated that the leakage
rate of respiratory protective equipment was particularly
high for those wearing glasses (56% at the highest, 17%
on average).

(b) Neglecting to attach filters
One of the workers of a primary contractor was found
working near Unit 2 without a charcoal filter cartridge on
his full face mask (13 June). A similar case occurred on
29 June, suggesting that workers had not been well
informed about the need to wear respiratory protective
equipment.
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(c) Contamination inside of respiratory protective
equipment
Contamination was found on the inner surface of the
mask filter in 4 workers (14 September). Several similar
cases were subsequently found.

In response to the above, the following actions were taken.

* Instructions were given to inform workers of the
procedures for wearing respiratory protective equipment,
to ensure that workers follow the rules regarding the
correct way of wearing protective equipment, to provide
education, and to post instructions on how to wear
respiratory protective equipment (22 June).

+ Instructions were given to establish work procedures for
surveying contamination of respiratory protective
equipment filters (5 October).

+ TEPCO was instructed to:

1) Take necessary measures for workers wearing
glasses such as giving them sealing pieces to attach to
the frames of the eyeglasses to cut leakage;

2) Provide more masks so workers could choose one
that was best suited to their own face;

3) Show workers how to perform fitting tests;

4) Introduce respiratory protective equipment with
electric powered fans; and

5) Improve the contents of the training workers
received, based on the results of leakage rate tests
using a mask fitting tester (26 September).

+ Respiratory protective equipment were sorted by their
product makers and sizes in accordance with the
instruction so that workers could choose masks suited
to their faces more easily (27 September).

+ TEPCO started to provide new workers with training
about using fitting testers (17 November).

+ Introduced masks with electric powered fans (25
August).

(4) Improper protective garments

(@The case that a worker soaked his feet in highly

contaminated water
A worker who was wearing short mid-calf boots

soaked his feet in water (30 cm deep) during work. This
caused the skin on both feet to become contaminated
(beta ray exposure) (24 March) because the radiation
dose in the work area had not been monitored before
starting work, the worker did not wear high boots, and the
worker continued to work although his dosimeter alarm
was sounding.

(b)The cases that highly contaminated water was poured
over workers

A worker was contaminated when contaminated

water was poured over his head while he was working to
discharge water in the tank of the contaminant removal
plant. He was not wearing a hooded, waterproof garment.
Anocther worker, also not wearing a hooded, waterproof
garment, was engaged in handling hoses and became
contaminated by water (both occurred on 31 August).

In response to the above, the following actions were taken.

[Actions taken by MHLW]

* MHLW instructed TEPCO to conduct work after
establishing a safety and health administration system (24
March).

* MHLW issued guidance to TEPCO and the primary
contractors to:

1) Monitor the radiation doses in the work area before
starting work in order to understand the contamination
level and decide on work procedures,

2) Ensure that workers evacuate when dosimeters alarm
and that workers wear effective protective garments and
footwear according to the contamination level of the
work area (26 March).

* MHLW instructed TEPCO to make its best effort to
determine the causes of the incidents and prevent their
recurrence (1 September).

* MHLW performed on-site inspections (27 May and 28
September) and demanded violations be corrected by the
employers who:

1) had not made workers wear suitable footwear (high
boots) (in the case of the beta ray exposure on 24
March) (30 May); and

2) had not made workers wear effective protective
clothing (hooded, waterproof protective clothing) (the
cases on 31 August) (5 October).

[Actions taken by TEPCO]

« TEPCO ensured that workers put on rubber boots, and
required workers who might be exposed to contaminated
water to wear hooded, waterproof garments. No cases of
exposure to contaminated water have occurred since then.

1.2.3 Training for new workers
(1) Insufficient training hours for workers

In the beginning (until around May), only 30 minutes were
spent in worker education on the effects of radiation, how to
control radiation dose, and the use of protective equipment;
this was done at J-Village with instructional materials
developed by TEPCO. In addition, the classroom where the
worker education program was given was too small. The
classroom accommodated only around 20 people per 30
minute session.

In response to the above, the following actions were
taken.

» MHLW instructed TEPCO and the primary contractors to
educate new workers on radiation hazards, the use of
protective equipment, and the actions and evacuation
methods to take in an emergency (13 May, 23 May and
22 July).

[Actions taken by TEPCO]

+ TEPCO started a new worker education program in
Tokyo from19 May and the special education program at
the J-Village from 8 June to both TEPCO staff and
contractors. Arrangements were made to secure sufficient
classroom space.

@
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In response to the above, the following actions were
taken.

[Actions taken by MHLW]

1.2.4 Health and medical care system

(1) Establishment of the medical care system at the
affected plant

TEPCO was able to provide physicians only intermittently
at the affected plant. In the first month after the accident, 25
workers became sick or were injured, and 31 workers
complained of poor health. One case of a worker suffering a
heart attack was reported on 14 May, and this incident
showed the urgent need for an emergency clinic that
provides 24-hour medical services by physicians. However,
securing a qualified staff of physicians, nurses, and
radiological technologists has posed a great challenge, and
establishing the emergency clinic turned out to be
extremely difficult.

In response to the above, the following actions were
taken.

[Actions taken by MHLW and relevant ministries (MEXT,
etc.) and agencies]

+ The Fukushima Prefectural Labour Bureau (PLB)
demanded that TEPCO ensure workers' mental and
physical health.

+ The Fukushima PLB contacted and coordinated with the
relevant ministers and sent hospitals a request letter for
clinic staff under the name of the director of Occupational
Safety and Health Department.

+ The Fukushima PLB was allocated radiological
technologists for the clinic, in cooperation with the
Association of Radiological Technologists (September
2011).

« MEXT sent the PLB request to a wider range of radiation
medicine institutions and was able to secure the dispatch
of nurses.

+ MHLW also asked the Japan Labour Health and Welfare
Organization to steadily supply medical staffs from
November 2011.

+ The University of Occupational and Environmental
Health has dispatched physicians who provide services
mainly during the daytime (15 May). A system to ensure
the 24-hour on-site presence of physicians was
established on 29 May with the arrival of physicians
dispatched from Rosai Hospitals (hospitals for labourers)
managed by the Japan Labour Health and Welfare
Organization. Subsequently, the plant site clinic was
relocated to the J-Village (September 2011).

- The National Defense Medical College started dispatching
teams of critical incident stress specialists (10 July). The
team provides mental health services on a monthly basis.

« TEPCO opened the on-site makeshift medical clinic at
Unit 5 and 6 in July. More physicians were allocated in
September 2011 to the clinic in J-Village in order to
provide the initial treatment and triage and routine
preventative health care.

(2) Prevention of heat stroke

It has been a concemn since May 2011 that emergency
workers might be at risk of occupational hazards derived
from heat stroke while working for long hours under the
blazing sun while wearing heavy equipment, such as a
full-face mask, Tyvek coveralls, and rubber gloves.

+ MHLW demanded that TEPCO undertake the following.
a) Suspend work from 2 p.m. to 5 p.m. in July and August,
b) Shift working hours to early moming, and specify the
maximum number of consecutive working hours,

¢) Check workers' health prior to work, make available
air-conditioned rest places where workers can remove
their full face masks,

d) Conduct education for the prevention of heat stroke

e) Establish a medical care system (10 June 2011).

* MHLW demanded that TEPCO attach checklists for heat
stroke prevention measures when they submit work plan
to the inspection office.

[Actions taken by TEPCO]
*TEPCO took measures in addition to the instructions by the
MHLW, including the following:
a) Distribution of Cool Vests (vests with attached
refrigerant gel).
b) Provision of the wet bulb globe temperature (WBGT)
through the internet.
c) Display the daily waming level for heat stroke at
workplaces.

« TEPCO also required workers showing symptoms of mild
heat stroke to take a break and a rest. As a result, although
40 patients with heat stroke symptoms were observed, no
serious cases were reported.

(3) Instructions to conduct special medical examinations

Considering that exposure exceeding the normal exposure
dose limit may cause acute radiation syndrome, special
medical examinations conducted every six months would be
too late to detect acute radiation damage. The more time that
was spent on emergency work, the larger the numbers of
workers who are subject to medical examinations. This
made it difficult to collect information on the
multiple-layered contractors, and the percentage of workers
who undertook medical examinations was as low as 60% as
of June 2011

In response to the above, the following actions were
taken.

[Actions taken by MHLW]

« MHLW issued compulsory instruction to TEPCO, under
Item 4, Atrticle 66 of the Industrial Safety and Health Act,
to conduct special medical examinations including blood
tests, skin test, and weight measurement, and specified the
number of days after the completion of emergency work
that the examinations must be taken within under the
assumption of a short-term emergency work ( 16 March
2011)

+ Additionally, MHLW re-issued instruction to TEPCO to
conduct medical examinations for workers who were
exposed to more than 100 mSv and who worked for more
than 1month (25 April).

« In efforts to raise the implementation rate of medical
examinations, MHLW regularly investigated the status of
conducting the medical examinations and gave
instructions to TEPCO and the primary contractors (IMay
and June 2011).
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(4) Establishing patient transport systems from the exceeded 100 mSy, in accordance with the report provided

affected plant
In order to transport potentially seriously injured workers
from the affected plant, a faster way to transport patients to a
hospital was required, because it takes 1-2 hours to transport
the patients via J-Village to hospitals. To shorten the
transportation time, the MHLW tried to establish efficient
patient transportation systems, including direct access of
local ambulances to the plant and airlift by a helicopter to a
hospital. The MHLW, however, faced difficulties in making
arrangements with the hospitals expected to receive the
patients.

In response to the above, the following actions were
taken.
[Actions taken by MHLW]

« MHLW staff visited hospitals in Iwaki city and explained
decontamination conditions that would allow the hospitals
to accept direct patient transportation from the NPP. As a
result, in August 2011, non-contaminated patients were
allowed to approach hospitals directly from the plant.

« MHLW directed TEPCO to prepare a heliport to be used
for an air ambulance, persuaded a helicopter operation
company to join the work, and coordinated as a liaison
regarding test flights to be conducted by a TEPCO
affiliated company.

« TEPCO conducted direct transport of non-contaminated
patients to hospitals without going through J-Village so
that it was not necessary to decontaminate or transfer a
patient to another vehicle (August 2011).

+ An agreement was reached with the operation company to
locate a heliport in the Fukushima Daini NPP, 13km from
the affected plant, instead of using the Hirono playground
near J-Village, 20km from the affected plant. (February
2012).

(5) Long-term health care program
In addition to the compulsory medical examinations, it
became necessary to examine workers who exceeded
normal dose limit of 50 mSv/y and those who exceeded the
exposure dose limit of 200 mSv according to their exposure
dose. It also became necessary to conduct health consultation
for workers about their long-term mental and physical health.
In response to the above, the following actions were
taken.

* MHLW established Minister's guidelines pursuant to ltem
2, Article 70 of the Industrial Safety and Health Act (11
October 2011). In the guidelines, the employers should
basically be required to conduct long-term healthcare.
However, the Government should conduct it for the
workers who changed their jobs to those that were not
related to radiation works, those who are continuously
employed by the firms (small to midsize only) but not
engaged in radiation work, and persons who are not
currently employed.

+ As additional medical examinations, MHLW decided to
provide cataract eye examinations, for the workers who
exceeded 50 mSy, and thyroid examinations and cancer
screenings, (stomach, lung, and colon) for those who

by the experts' meeting.

1.2.5 Preliminary review of work plans

©

(1) Insufficient management systems for developing work

plans
During the first month from the start of receiving work plans,
a large number of plans were summited from TEPCO in
which many deficiencies were found. It took a lot of time to
revise the work plans in spite of having provided correction
instruction afterwards. As there was no other back-up
organization to revise the work plans at that time, the persons
in charge at the plant could not respond to reminder notices.
In response to the above, the following actions were
taken.

+ The Tomioka Labour Standards Inspection Office
developed a review standard and prepared instruction
materials to be made available at its office, and continued
to give instructions to the persons in charge at the plant.

* MHLW guided the corporate offices to improve the
situation by strengthening the organizations involved and
increasing the numbers of staff members for the tasks at
both the affected plant and corporate offices (30 June).
MHLW provided the on-site review service at J-Village on
aregular basis.

[Actions taken by TEPCO]

+ TEPCO increased the number of staff members to prepare
work plans, and defined the roles of the NPP and corporate
offices (reported on 13 July).

(2) Deficiencies of work plans

MHLW directed the primary contractors conducting work
activities associated with doses exceeding 1 mSv per day to
submit a radiation work plan to the relevant inspection
office(23 May 2011).A lot of deficiencies were found in the
submitted requests such as excessive length of the work
period, improper personnel in charge, unrealistic estimate of
the maximum radiation exposure dose, improper use of
dosimeters (glass badges, ring badges, and alarm setting),
and lack of identification of the work location and work
description.
In response to the above, the following actions were

taken.

+ MHLW developed review standards and prepared

instruction materials to be made available at the office and

continuously gave instructions to the staff in charge.

(3) Insufficient knowledge about contract conditions

Information obtained by TEPCO on the relationship among
subcontractors, the number of subcontractors and workers,
and whether training and medical examinations were
provided at the time of employment were not sufficient.
In response to the above, the following actions were

taken.

* MHLW interviewed the primary contractors about the

situation of exposure dose control (from late May to

mid-June 2011).
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« MHLW requested the primary contractors to report the
current  contract  conditions  (relationship  among
subcontractors, the number of subcontractors and workers,
and whether education and medical examinations were
provided at the time of employment) on a monthly basis
(notified on 27 June 2011).

(4) Improvement of the lodging and meals

Many workers were unable to go back home or to their usual
dormitories because the area within the 20 km radius from
the affected plant was designated as the restricted area.
Furthermore, many workers had to stay near the plant in
preparation for any unexpected events. As a result, many
workers were forced to sleep all crowded together on the
floor in the seismically isolated building of the affected plant
or the gymnasium of Fukushima Daini NPP, 13 km apart
from the affected plant. In addition, the meals served were
processed food in “retort pouches” in order to prevent
internal exposure. Because workers were engaged in hard
work without sufficient rest nor nutritious meals, there were
concerns about worsening workers' health and occurrence of
an accident caused by their operational errors.

In response to the above, the following actions were

taken.
* MHLW demanded that TEPCO undertake the following
actions (20 April 2011):
(@) Reserve sleeping areas equipped with bedding and
other required supplies.

b) Take preventive measures against infectious diseases.

(8 TEPCO installed double-deck beds and supplied
bedclothes for 240 workers in the gymnasium at
Fukushima Daini NPP and installed equipment for 30
showers in the gymnasium and 42 double-deck beds in
the seismically isolated building.

(b) TEPCO built a temporary dormitory at J-Village that
accommodated 1600 workers.

() TEPCO changed meals from ready-made food in
“retort pouches” to fresh boxed lunches in response to
the decrease of radioactive materials and reopened the
restaurant in J-Village.

(d) TEPCO reopened the restaurants in the main

administration building at Fukushima Daini NPP (18
June 2012).

1.3 The status of long term health control at the TEPCO Fukushima Daiichi NPP

describes
“Development of a database for workers who have engaged in
emergency  work”
Government”.

MHLW established “Guidelines on Maintaining and
Improving Health of Emergency Workers at the TEPCO
Fukushima Daiichi NPP” on 11 October 2011. The Guidelines
“Actions for long-term health  control”,
and “Support provided by the

Based on the guidelines, MHLW and TEPCO are
implementing the long term health control of cancer

screenings etc. corresponding to the exposure dose values for
the workers who had been engaged in the emergency work at
TEPCO Fukushima Daiichi NPPs.

The implementation status as of 9 August 2013 is as

follows;

(1) Status of registration card issuance
Out of 19,346 emergency workers, 18,874 workers (97.4%)
were issued cards. For those 472 workers who had not
received of the cards, confirmation of addresses was
continuing.

(2) Status of handbook for recording radiation exposure
doses (Handbook) issuance
Out of 903 designated emergency workers, 747 workers
(97.6%) were issued handbooks. In February 2013, a
document that recommended the handbook application was
delivered to the employers of the designated workers.
Recommendeation for the application etc. will be continued
in the future.

(3) Status of data base registration of the medical
examination results
The implementation rate of the special medical
examinations has reached 98.1% (the data registration is

76.6%), and that of general medical examinations has
reached 98.8% (the data registration is 64.1%).

(4) Status of the data base registration of the cancer
screenings results of designated emergency workers
(a)Recommendation to implement cancer screenings

specified in the Guidelines (From June to November
2012)

Several recommendations to implement cancer screenings
were delivered to the employers. The survey of current
addresses for all designated workers should be conducted
once a year.

(b)The results of the implementation status for cancer
screenings (From October 2012 to March 2013)
Implementation rate for cataract screening was 68.3%, and
that for cancer screenings was 94.7% respectively

(c)Status of database registration of the cancer screenings

results (From October 2011 to March 2013)
For current workers, data base registration for cataract
screening was 12.9%, and that for cancer screenings was
70.9% respectively. For the workers who have left the job,
data base registration for cataract screening was 38.3%,
and that for cancer screenings was 46.7% respectively.

(5) Status of health consultation or guidance to emergency
workers at the support desk (From April 2012 to
March 2013)

There were 173 consultations cases, of which 104 cases
were long term health control, and 102 cases were about
radiation exposure and health effects.
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1.4 Recommendations

On 10 August 2012, in response to the issues that were shown
in previous sections, MHLW demanded the employers who
operate nuclear facilities to prepare for nuclear accidents that
may necessitate emergency work and also to prepare for the
actions that may need to be taken when an accident occurred.
This section shows accident preparations, and the actions to be
taken at the time of an accident by the employers in response
to the directions.
The guidance document is available at;

http:/Amww.mhliw.go.jp/english/topics/2011eg/workers/ri/pr/pr
_120810.html

[Actions taken in the corporate offices]

+ Check the system for exposure dose control at the nuclear
facility, and provide support such as by dispatching staff
members from the corporate offices, as appropriate

+ Check the situation in exposure data inputting work at the
nuclear facility and, if there are any problems in the system
for exposure dose control, obtain the administrative
documents from the NPP and perform exposure dose
control including the exposure data input and name-based
dose consolidations directly in the corporate offices.

(2) Insufficient numbers of personal dosimeters
(a)Preparations to be made by the employers
[Actions taken at the nuclear facility]

» Prepare sufficient numbers of extra PADs that can be used
during emergency works (including battery chargers and
emergency power generators, if non battery-powered
(hereinafter all PADs and their auxiliary equipment are
referred to as "PADs").

1.4.1 Personal identification and exposure dose control
(1) Insufficient exposure dose control system in the
exposure dose control department
(a)Preparations to be made by the employers
[Actions taken at the nuclear facilities including NPPs
(hereinafter referred to as "the nuclear facility")]
+ Develop a plan in preparation for emergency work to

establish an organization to consolidate the radiation control
of all the emergency workers (hereinafter referred to as
"'systematic control organization™) in the nuclear facility (or
the corporate offices if it is beyond the ability of the nuclear
facility).
* Develop an emergency action plan for the case that the
normally used systems become unavailable for exposure
dose control, and prepare for increasing temporary staff
members to be engaged in exposure dose control.
[Actions taken by the primary contractors]
+ Establish the management system for dose control in
emergency situations, as well as educate and train staff
members to perform radiation control.

+Make agreements with other nuclear facilities in advance to
supply sufficient number of PADs for all emergency
workers (including those who are not engaged normally in
radiation works).
= Support the nuclear facility such as by discussing and
making an agreement with other corporate offices for
borrowing PADs.
(b)Post-accident actions to be taken by the employers
+ Check whether or not sufficient PADs are available
immediately after the occurrence of an accident.
- Once the shortage of PADs is found, borrow them

immediately from other nuclear facilities in accordance
with the agreement made in advance.

+ Check if a sufficient number of PADs are available at the
nuclear facility, and if required, provide support to allow
the nuclear facility to obtain PADs from other nuclear
facilities, as appropriate.

[Actions taken in the corporate offices or at the facilities with
the functionality of the nuclear department in the corporate
offices, excluding at the nuclear facilities (hereinafter “the
corporate offices")]

« If necessary, develop a plan in advance to establish
systematic control organization in the corporate offices.

+ In preparation for supporting radiation control in the
corporate offices and dispatching staff to help at the nuclear
facility, make a staff list, provide required preliminary
education and training to inexperienced staff members, and
establish a system in the corporate offices for being able to

(3) Deficiencies in dosimeter-lending management
(a)Preparations to be made by the employers

[Actions taken at the nuclear facility]

increase the number of staff members temporarily.
(b)Post-accident actions to be taken by the employers
[Actions taken at the nuclear facility]

« Establish a system for exposure dose control such as by
temporarily increasing the number of staff members in
charge of dosimeter-lending for the case that the systems
normally used are not available.

[Actions taken by the primary contractors]

+ Ensure a system for exposure dose control such as by
temporarily increasing the number of staff members
carrying out radiation control in each primary contractor,
and establishing an organization that can consolidate
radiation exposure doses of workers under all the involved
subcontractors.

@

+ In the case that the normally used system becomes
unavailable, issue access permits with both personal
identification numbers (hereinafter referred to as "ID
number(s)") and photos, and build a backup system in
advance that can control exposure dose by the 1D number
on mobile personal computers or computer systems that
can be used in emergency situations (hereinafter referred to
as "the backup system").

+ In the case that the backup system is not operable, establish
in advance an administrative list form to be filled in by
hand and the administration method using the central
registration number for each worker's radiation passbook
and driver's license number (if it is difficult to use those, a
combination of date of birth and name) as a temporary ID
number (hereinafter referred to as "the temporary ID
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number").

+ Conduct training on a regular basis so as to implement the
management stated in (1) and (2) immediately in
emergency situations.

[Actions taken in the corporate offices]

* In the case that the backup system is not operable at the
nuclear facility, set up a backup system in the corporate
offices as well. Note ,however, that this may not apply to
the case that the backup system is installed in the
seismically-isolated buildings located at a sufficient
isolation distance and consisting of structures and
equipment that can maintain internal radiation protective
functions (hereinafter referred to as "the seismically isolated
building”) even if a hydrogen explosion occurs in a nuclear
reactor or its vicinity.

+ While the backup system is unavailable, issue a written
notice of radiation exposure doses to workers at the time
of retuming dosimeters (hand-written memos are
acceptable).

+ Immediately inform the primary contractors of the
radiation exposure doses data inputted.

[Actions taken by the primary contractors]

« Immediately notify all the workers under the involved
subcontractors through the involved subcontractors of the
dose data obtained from the nuclear facility.

[Actions taken in the corporate offices]

+ Check the situation in dose data input and notification
among employers at the nuclear facility, and perform the
tasks such as data input in the corporate offices, as
appropriate.

« If the data input task is performed in the corporate offices,
provide the input data to the nuclear facility immediately.

(b) Post-accident actions to be taken by the employers
[Actions taken at the nuclear facility]
+ Make a backup system available.
+ Use the hand-written administrative list to manage
dosimeters using temporary ID numbers until the backup

system is running.

(5) Delay of internal exposure monitoring
(a)Preparations to be made by the employers
[Actions taken at the nuclear facility]

+ Once the backup system is running, verify individuals based
on official documents, issue access permits, lend
dosimeters based on the ID number, and record radiation
exposure doses.

+ Ensure proper management of the access permit to prevent

its use by anyone except the registered worker.

[Actions taken in the corporate offices]

+ Check the situation of the dosimeter lending administration
in the nuclear facility, and provide support such as by
making a backup system in the corporate offices operable,
as appropriate

«In order to measure internal exposure, specify in advance the

places to locate mobile WBCs which will be borrowed in
case of an accident under the prior agreements made by the
relevant corporate offices.

* Develop in advance the method for evaluating internal
exposure in emergency situations, such as identifying the
date of ingestion or inhalation through a study of worker
behavior.

[Actions taken in the corporate offices]
« For the agreements stated in (1) above, provide support such

as by negotiating and concluding agreements with the
corporate offices of other utilities and organizations, as

appropriate.

+ Develop in advance an assessment model to evaluate
exposure to radionuclides of cesium and/or radionuclide of
iodine after accidents in cooperation with JAEA and NIRS

(4) Delay of radiation exposure dose notification to workers
(a)Preparations to be made by the employers

[Actions taken at the nuclear facility]

« Ensure that the backup system prepared for unavailability
of the normally used system provides the function of
issuing receipts to workers providing them with a written
notice of their daily radiation exposure doses.

- Specify in advance the procedures for immediately
informing the primary contractors of the input data when it
is necessary for the corporate offices to undertake inputting
of doses.

(hereinafter referred to as "the Advanced Radiation Expert
Institutes").

« Develop in advance a plan for responding to an accident
including the method for positioning WBCs outside a
nuclear facility for the case that they cannot be located
inside it. Also, make an agreement with other utilities and
the Federation of Electric Power Companies of Japan to
make mobile WBCs available for transport in emergency

[Actions taken in the corporate offices] situations.
+ Plan in advance the procedures for immediately informing (b)Post-accident actions to be taken by the employers
the nuclear facility of the dose data at the corporate offices, [Actions taken at the nuclear facility]

if the corporate offices are required to do so after the
accident.

« For the case that the backup system is not operable at the
nuclear facility, set up a backup system with a function to
issue receipts in the corporate offices. Note, however, that
this may not apply to the case that the backup system is
located in the seismically isolated building. (Repeated
notice was given for this action.)

(b)Post-accident actions to be taken by the employers

[Actions taken at the nuclear facility]
+ Make a backup system operable, and issue receipts of
radiation exposure doses to workers.

(12

+ Ask other nuclear facilities in accordance with the
agreement concluded in advance, to obtain mobile WBCs
and transport them to a proper location when the normally
used WBCs become unavailable.

+ Immediately establish an internal exposure assessment
model suitable for the released nuclides, in cooperation with
the Advanced Radiation Expert Institute.

+ Immediately determine the nuclides and the date of
ingestion or inhalation for the workers who may exceed
their normal exposure dose limit, by making use of WBCs
in the Advanced Radiation Expert Institute, and determine
the committed dose.
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+ Immediately consolidate the committed doses and external
radiation doses by name and calculate the sums to ensure
workers do not exceed the exposure limit.

[Actions taken by the primary contractors]

+ Check the situation of internal exposure measurement by the
involved subcontractors, and guide or support them to
provide the measurement to all their workers.

[Actions taken in the corporate offices]

+ Check the situation of internal exposure measurement at the
nuclear facility, and if the normally used WBCs become
unavailable, provide support so that the nuclear facility can
obtain transferable WBCs from other nuclear facilities, and
can measure internal exposure at other nuclear institutions.

« Provide technical support in cooperation with the Advanced
Radiation Expert Institutes to identify the specific nuclides
causing internal exposure, develop an exposure model, and
identify the date of ingestion or inhalation.

(6) Unexpected occurrence of workers who could not be
contacted
(a)Preparations to be made by the employers
[Actions taken at the nuclear facility]

« Specify the procedures to successfully identify individuals
until the backup system is up and running, such as by
recording temporary 1D numbers and names on the
hand-written dosimeter lending list.

« For the case that contact is lost with any individual workers,
specify in advance the investigation methods including
checking the original records, checking for overlap of
similar names, having them confirmed by other primary
contractor groups, asking employers’ office in site for
investigation, making use of professional investigation
agencies, and making those individuals' names known in
public places.

[Actions taken in the corporate offices]

+ Provide support when the nuclear facility develops survey
methods, as appropriate.

(b)Post-accident actions to be taken by the employers

[Actions taken at the nuclear facility]

+ Conduct the dosimeter-lending administration for
emergency situations in the manner specified in advance.

+ In the case that contact is lost with any individual workers,
immediately check for overlap of similar names and ask the
employers’ office in site for reconfirmation, in cooperation
with the primary contractors’ office in site.

[Actions taken by the primary contractors]

+ In the case that contact is lost with any individual workers,
immediately check for overlap of similar names and  ask
the employers’ office on site for reconfirmation.

[Actions taken in the corporate offices]

+ Check the dosimeter lending procedures at the nuclear
facility, and if contact is lost with any individual workers,
reconfirm the dose records in the corporate offices, as
required.

1.4.2 Respiratory protective equipment and protective
clothing
(1) Exceeding emergency exposure dose limit
(a)Preparations to be made by the employers
[Actions taken at the nuclear facility]

* Prepare required measurement instruments and establish
measurement procedures so as to measure radiation dose
in air at any time in places inside of the nuclear facilities
where workers work or are on standby in emergency
situations (hereinafter referred to as "the standby areas™)
(including places where air is considered to be not
contaminated under normal conditions).

« In the case standby areas are contaminated, based on the
breakthrough time, prepare a sufficient number of charcoal
filters for workers to allow them to stay for several days at
the standby areas, and store spare filters in the seismically
isolated building.

« Train emergency workers (particularly focusing on such
workers as drivers who do not generally wear respiratory
protective equipment very often, and those wearing
glasses) on how to wear respiratory protective equipment
in an appropriate manner, and re-educate them at proper
intervals.

+ Conclude agreements with other nuclear facilities in
advance to lend WBCs that can be transferred in
emergency situations so as to measure internal exposure of
all the emergency workers. (Repeated notice was given for
this action.)

[Actions taken in the corporate offices]

+ Provide support to allow the nuclear facility to take the
actions, as appropriate.

(b)Post-accident actions to be taken by the employers
[Actions taken at the nuclear facility]

+ Make all the workers in the standby areas wear charcoal
filter respiratory protective equipment immediately after an
accident, until it is verified that the air is not contaminated
based on the concentration of radioactive materials in the
air.

« Distribute a sufficient number of charcoal filters in every
standby area, based on the breakthrough time.

« In the case that workers need to standby in a work area
where air contamination is uncertain, give them some rest
at a proper interval in a work area where it is verified that
the air is not contaminated.

+ Measure the concentrations of radioactive materials in the
air and ambient dose rates in the standby areas
continuously.

« Immediately measure internal exposure for all the workers
in the standby areas where air contamination is uncertain.

[Actions taken in the corporate offices]

+ Check the situation of radiation measurement in the
standby areas of the nuclear facility, and provide support
such as by dispatching staff members of the radiation
control departments in other nuclear facilities, as

appropriate.

(2) Exceeding exposure dose limit for women
(a)Preparations to be made by the employers
[Actions taken at the nuclear facility]

* Prepare the required measurement instruments and
establish measurement procedures so as to measure
radiation dose in the air at any time in the standby areas.
(Repeated notice was given for this action.)

« Prepare charcoal filter respiratory protective equipment at
each standby area, and store spare equipment in the
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seismically isolated building in advance. (Repeated notice
was given for this action.)

* Prepare a sufficient number of personal dosimeters such as
PAD:s for all the emergency workers (including those who
are not engaged normally in radiation works). (Repeated
notice was given for this action.)

[Actions taken in the corporate offices]

* Provide support to allow the nuclear facility to take the
necessary actions, as appropriate.

(b)Post-accident actions to be taken by the employers
[Actions taken at the nuclear facility]

+ Measure the concentrations of radioactive materials in the
air and ambient dose rates in the standby areas
continuously, putting a higher priority on those areas
where female workers are present. Evacuate female
workers immediately if there are any possibilities that the
doses may exceed the exposure limit.

+ Make all the workers in the standby areas wear charcoal
filter respiratory protective equipment and PADs
immediately after an accident, until it is verified that air is
not contaminated by measuring the concentration of
radioactive materials in the air. (Repeated notice was
given for this action. )

[Actions taken in the corporate offices]

+ Check the situation of measurement in stand-by areas of
the nuclear facility, and provide support regarding the
management of female workers, as appropriate.

(3) Improper use of respiratory protective equipment
(a)Preparations to be made by the employers
[Actions taken at the nuclear facility]

+ Group masks by size (or product makers if multiple
products are used) in order to have workers easily choose
the one best suited to their faces.

+ Promote introduction of masks with an electric powered
fan.

- Provide new workers with education regarding the
performance and usage of masks focusing on the
following points, and re-educate them at proper intervals.
1) How to verify of proper fitting using fitting testers
2) Taking preventive measures against leak-in, especially

having use sealing pieces on their glasses
3) Instructing workers how to wear masks, and how to
verify operation of fitting filters
4) Instructing workers how to handle masks properly to
prevent contamination inside them
[Actions taken in the corporate offices]

+ Provide support such as by preparing education materials
and training instructors to be dispatched in emergency
situations, so that the nuclear facilities can take the
necessary actions, as appropriate.

(b)Post-accident actions to be taken by the employers
[Actions taken at the nuclear facility]

+ Immediately educate new workers regarding the points
shown in (3) of the previous section, namely ” (a)
Preparations to be made by the employers”.

[Actions taken in the corporate offices]

+ Check the situation of education for new workers in the
nuclear facility, and provide support such as by dispatching
instructors to assist in the education sessions and providing

education materials, as appropriate.

(4) Improper protective garments
(a)Preparations to be made by the employers

« Prepare a sufficient number of rubber boots, chemical
protective suits, and waterproof protective clothing
(hereinafter referred to as "the protective clothing”) for
emergency situations.

+ Prepare a sufficient number of dosimeters including PADs
for emergency situations (Repeated notice was given for
this action.).

+ Provide support to allow the nuclear facility to take action
in an appropriate manner.

(b)Post-accident actions to be taken by the employers

« Prepare a sufficient amount of protective clothing and
ensure workers wear them in an appropriate manner.

- Develop work instructions for the activities handling
contaminated water, and provide appropriate education
and training using the instructions.

+ Check the status of worker instruction on wearing

protective clothing in the nuclear facility, and provide
support, as appropriate.

1.4.3Training for new workers
(2) Insufficient training hours for workers

(a) Preparations to be made by the employers
* Prepare a large enough classroom sufficient instructional
materials for the sessions, and train instructors so as to
provide sufficient sessions in emergency situations to all of
those who need the education as new workers.

« In addition to the special education program conventionally
offered in nuclear reactor/nuclear fuel handling, develop
instructional materials regarding the evacuation methods,
emergency responses and radiation dose control methods
at the time of an accident, and provide education and
re-education at proper intervals, to workers doing these
works.

« Educate workers engaged in radiation works (particularly
focusing on those such as drivers who do not generally
wear respiratory protective equipment and workers
wearing eyeglasses) on how to wear respiratory protective
equipment in an appropriate manner, and re-educate them
at proper intervals (Repeated notice was given for this
action.).

[Actions taken in the corporate offices]

« Support the nuclear facility to develop education and
training materials.

+ Train a sufficient number of instructors to train workers, in
order to dispatch them to the nuclear facility in emergency
situations.

(b)Post-accident actions to be taken by the employers

[Actions taken at nuclear facilities]

+ Provide education to emergency workers who require
education as new workers and according to the curriculum,
prepared in advance.
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+ Check if the classroom size, the materials and the number
of instructors are sufficient, and ask the corporate offices
for support otherwise.

[Actions taken by the primary contractors]

+ In cooperation with the nuclear facility, support the
education for new workers for all the workers under the
involved subcontractors.

[Actions taken in the corporate offices]

+ Check the situation of educating workers in the nuclear
facility, and provide support such as by dispatching
instructors to assist in the education sessions and provide
education materials, as appropriate.

1.4.4 Health and medical care system
(1) Establishment of the medical care system in the
affected plant
(a)Preparations to be made by the employers
[Actions taken at nuclear facilities]

+ Coordinate with the relevant agencies under the support of
the District Labour Bureau to establish a council consisting
of prefectural health care and medical offices, fire
departments, nearby medical centers, nuclear facilities and
prefectural labour bureaus, and other relevant agencies
(hereinafter referred to as “the council for medical care
system™) which aims at establishing a proper medical care
system for workers in nuclear facilities.

+ In the case that the normally used medical center becomes
unavailable after an accident has occurred, reserve a place
which can accommodate materials and equipment for
medical centers in a building of the nuclear facility (or an
appropriate building located within several kilometers
from the nuclear facility if no such building exists in the
NPP) with a sufficient distance to ensure safety, even if
hydrogen explosion occurred at a nuclear reactor or its
vicinities.

+ Consider the health and medical care system required to
ensure mental and physical health of workers engaged in
emergency work, and make the required preparations.

[Actions taken in the corporate offices]

« Participate in the council for the medical care system to
support the nuclear facility in securing a medical care
system in emergency situations.

(b)Post-accident actions to be taken by the employers
[Instructions to the nuclear facility]

+ Request the dispatch of medical care workers considering
the number of emergency workers, based on the medical
care system developed in advance.

+ Launch operation of an emergency medical center at the
location prepared in advance, in the case that the normally
used medical center became unavailable.

+ Immediately establish the required medical care system to
ensure mental and physical health of workers engaged in
emergency work.

[Actions taken in the corporate offices]

+ Check the status of the medical care system in the nuclear

facility, and provide support, as appropriate

(2) Prevention of heat stroke
(a)Preparations to be made by the employers

[Actions taken at nuclear facilities]

+ Take preventive measures against heat stroke in advance
including determining the suppliers of cooling vests and
cooler boxes; building a rest area equipped with the
required functions; developing procedures for actions to be
taken when heat strokes occurs; forecasting conditions
likely promote heat stroke occurrence using WBGT; and
obtaining educational materials regarding heat stroke, on
the assumption that workers work wearing heavy
equipment under the brazing sun.

« Establish in advance a framework to share information
among the employers engaged in construction work in the
plant.

* Provide the nuclear facility with support to take proper
preventive measures against heat stroke, as appropriate.

(b)Post-accident actions to be taken by the employers

+ Take the planned preventive measures against heat stroke
in a proper manner for workers working in hot and humid
place.

+ Check physical conditions frequently, making use of
medical questionnaires.

*When heat stroke occurs, analyze the causes, and reflect the
results in measures to prevent recurrence, and share them
through the council consisting of the primary contractors.

« Provide required guidance or support in cooperation with
the nuclear facility to ensure that the involved
subcontractors can take proper preventive measures
against heat stroke.

« Check the status of taking preventive measures against heat
stroke in the nuclear facility, and provide support, as

appropriate.

(3) Instructions to conduct special medical examinations
(a)Preparations to be made by the employers

+ Build a consensus with the relevant parties in the council
for the medical care system to immediately conduct
special medical examinations in case that emergency work
leads to a high-level of exposure.

« In the case that the nuclear facility cannot conduct the
special medical examinations during emergency work,
consider and make required preparations to directly
conduct and manage them.

(b)Post-accident actions to be taken by the employers

+ Conduct special medical examinations in accordance with
the inspection items in the examinations as instructed.

+ Obtain correct information on the primary contractors, and
provide special medical examinations to workers under
the involved subcontractors.

+ Check the situation of special medical examinations
conducted by the primary contractors.

+ Obtain the correct number of workers under the involved
subcontractors, and provide the required guidance or
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support to ensure that the workers under the involved
subcontractors can undertake the special medical
examinations.

+ Check the situation of the special medical examinations
conducted by the involved subcontractors.

[Actions taken in the corporate offices]

+ Check the situation of the special medical examinations in
the nuclear facility, and provide support such as by
dispatching medical care workers to assist, as appropriate.

(4) Establishing patient transport systems from the
affected plant
(a)Preparations to be made by the employers
[Actions taken at nuclear facilities]

+ Build a consensus with the relevant parties in the council
for medical care system on the emergency transport
systems.

+ Prepare a heliport near the nuclear facility to be used by a
helicopter ambulance after the occurrence of an accident.

[Actions taken in the corporate offices]

+ Participate in the council for the medical care system to

support the nuclear facility in providing transport systems.
(b)Post-accident actions to be taken by the employers
[Instructions to the nuclear facility]

+ Request emergency transport systems based on the
consensus reached in the council for the medical care
system.

* Prepare the pre-arranged heliport for an air ambulance
according to the severity of the accident, and request the
operation of the air ambulance in accordance with the
consensus in the council for the medical care system.

[Actions taken in the corporate offices]

+ Check the transport systems in the nuclear facility, and
provide support such as by consulting with medical care
institutions, fire authorities and aviation authorities, as
appropriate.

|

(5) Long-term health care program
(a)Preparations to be made by the employers
[Actions taken at nuclear facilities]

+ Make advance preparations to take actions for emergency

workers, conforming to the Minister's guidelines.
[Actions taken in the corporate offices]

+ Support the nuclear facility to make the required
preparations for properly conducting long-term health care
in emergency situations.

(b)Post-accident actions to be taken by the employers
[Actions taken at nuclear facilities]

« Take actions for emergency workers, in accordance with
the Minister's guidelines.

[Actions taken in the corporate offices]

+ Check the situation of the long-term health care conducted
by the nuclear facility to provide support, as appropriate.

1.4.5 Preliminary review of work plans
(1) Insufficient management system for developing work
plans
(a)Preparations to be made by the employers
[Actions taken at nuclear facilities]
« In the case that emergency work is required, establish an

organizational system at both the nuclear facility and the
corporate offices to develop and review the emergency
work plans.

[Actions taken in the corporate offices]

« Formulate an organizational system in advance that allows
the corporate offices to review the emergency work plans
directly in the case of an emergency.

(b)Post-accident actions to be taken by the employers

[Actions taken at nuclear facilities]

« Formulate and review details of emergency work under the
predetermined organizational system, in order to prepare
and submit work plans that include proper actions to
mitigate exposure.

[Actions taken in the corporate offices]

« Check the situation of preparing work plans at the nuclear
facility, and provide support such as by reviewing the
details at the corporate offices and dispatching the staffs
for help, as appropriate.

(2) Deficiencies of work plans
(a)Preparations to be made by the employers
[Actions taken at nuclear facilities]

+ Reflect the summarized typical findings indicated by the
Labour Standard Inspection Office having jurisdiction
over the nuclear facility when developing work plans in
normal situations in addition to emergency work.

[Actions taken in the corporate offices]

+ Plan the organizational system in advance to allow the
corporate offices to review the details of works directly, in
the case that the NIPP cannot do the task properly in case of
emergency.

(b)Post-accident actions to be taken by the employers
[Actions taken at nuclear facilities]

+ Develop and review the details of emergency work plans,
and prepare and submit work plans that include proper
actions to mitigate exposure, based on the findings
indicated in advance.

[Actions taken in the corporate offices]

+ Check the situation of the work plans prepared by the
nuclear facility, and provides support such as by directly
reviewing them at the corporate offices, as appropriate.

(3) Insufficient knowledge about contract conditions
(a)Preparations to be made by the employers
[Actions taken at nuclear facilities]

+ Arrange in advance the system for collecting information
on workers under the involved subcontractors through the
primary contractors in the case of an emergency.

[Actions taken by the primary contractors]

- Establish in advance the system for obtaining correct
information on workers engaged in emergency work
under the involved subcontractors.

[Actions taken in the corporate offices]
« Provide support to allow the nuclear facility to take the
necessary actions in an appropriate manner.
(b)Post-accident actions to be taken by the employers
[Actions taken at nuclear facilities]

+ Collect information on subcontractors through the primary
contractors, and check if education and medical
examinations are provided in an appropriate manner.
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[Actions taken by the primary contractors]

+ Be sure to obtain information on workers under the
involved subcontractors who are engaged in emergency
work, and provide guidance or support appropriately to

and plan in advance where to locate them for an
emergency.

« Prepare a sufficient volume of emergency meals with good
nutritional balance for an emergency.

ensure that education and medical examinations are
provided in a proper manner.

[Actions taken in the corporate offices]

+ Check the situation of collecting the information on
contract conditions at the nuclear facility, and provide
support appropriately.

[Actions taken in the corporate offices]
+ Provide support to allow for the nuclear facilities to take
the necessary actions in an appropriate manner.
(b)Post-accident actions to be taken by the employers
[Actions taken at nuclear facilities]
+ Make temporary sleeping areas available and provide
meals based on the pre-determined plan.
[Actions taken in the corporate offices]
+ Check the conditions of temporary sleeping areas and
meals in the nuclear facility, and provide support, as

appropriate.

(4) Improvement of the lodging and meals
(a)Preparations to be made by the employers
[Actions taken at nuclear facilities]
* Prepare temporary sleeping equipment with bedclothes,

1.5 Exposure dose distribution of workers at the TEPCO Fukushima Daiichi NPP

The status of the radiation exposure dose is shown on the URL of the MHLW (English)
http:/mamw.mhliw.go.jp/english/topics/2011eq/workers/irpw/index.html

Exposure dose distribution of the workers at Fukushima Daiichi NPP (provided by TEPCO)
[Table.1 Cumulative Effective Dose (by year)] As of 24 October 2013
March 2011 - March 2012
Effectivedose (E)  TEPCO

April 2012 - April 2013
Effectivedose (E)  TEPCO

Contractors Total Contractors Total

mSv mSv
250<E 6 0 6 250<E 0 0 0
200<E<=250 1 2 3 200<E<=250 0 0 0
150<E<=200 24 2 26 150<E<=200 0 0 0
100<E<=150 118 20 138 100<E<=150 0 0 0
75<E<=100 179 64 243 75<E<=100 0 0 0
50<E<=75 263 256 519 50<E<=75 1 0 1
20<E<=50 625 2,654 3279 20<E<=50 62 675 737
10<E<=20 491 2,886 3377 10<E<=20 129 2,001 2,130
5<E<=10 365 2,555 2,920 5<E<=10 266 1,876 2,142
1<E<=5 559 4,623 5182 1<E<=5 581 3328 3,909
<E<=1 796 4,672 5468 <E<=1 584 4,236 4,820
Total 3427 17,734 21,161 Total 1,623 12,116 13,739
Maximum (mSv) 678.80 23842 678.80 Maximum (mSv) 54.10 4330 54.10
Average (MSv) 24.78 1001 12.40 Average (MSv) 450 590 574

April 2013 — September 2013.

Effectivedose (E)  TEPCO Contractors Total *In August and September 2013, the exposure dose is subject to change due to the
mSv replacement of the PAD-measured dose by the glass badge-measured dose. The

250<E 0 0 0  number of workers is also subject to change due to the addition of workers who wore
200 < E <=250 0 0 0  onlyglassbadges (e.g., workers who work only indoors).

150<E<=200 0 0 0
100<E<=150 0 0 0
75<E<=100 0 0 0
50<E<=75 0 0 0
20<E<=50 3 117 120
10<E<=20 A 665 699
5<E<=10 % 1,193 1,287
1<E<=5 532 2,907 3439
<E<=1 775 3,845 4,620
Total 1438 8,727 10,165
Maximum (mSv) 25.88 39.49 39.49
Average (mSv) 183 331 310
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[Table.3 Radiation Exposure Dose Distribution (by age)] As of 24 October 2013
Ages 1810 19 Ages20t0 29
Effectivedose (E)  TEPCO Contractors Total Effectivedose (E)  TEPCO Contractors Total
mSv mSv
250<E 0 0 0 250<E 2 0 2
200<E<=250 0 0 0 200<E<=250 0 0 0
150<E<=200 0 0 0 150<E<=200 2 0 2
100<E<=150 0 0 0 100<E<=150 17 0 17
75<E<=100 0 0 0 75<E<=100 84 6 90
50<E<=75 0 0 0 50<E<=75 50 46 96
20<E<=50 0 3 3 20<E<=50 93 373 466
10<E<=20 0 4 4 10<E<=20 93 402 495
5<E<=10 0 9 9 5<E<=10 59 364 423
1<E<=5 0 1 1 1<E<=5 61 659 720
<E<=1 0 17 17 <E<=1 96 566 662
Total 0 44 a4 Total 557 2416 2973
Maximum (mSv) 0 40.70 40.70 Maximum (mSv) 47701 99.32 47701
Average (mSv) 0 5.76 5.76 Average (mSv) 3361 10.30 14.67
Ages 301039 Ages40to 49
Effectivedose (E)  TEPCO Contractors Total Effectivedose (E)  TEPCO Contractors Total
mSv mSv
250<E 1 0 1 250<E 2 0 2
200<E<=250 1 2 3 200<E<=250 0 0 0
150<E<=200 0 1 1 150<E<=200 11 0 1
100<E<=150 27 2 29 100<E<=150 36 7 43
75<E<=100 61 10 71 75<E<=100 62 28 90
50<E<=75 84 137 221 50<E<=75 80 254 334
20<E<=50 152 833 985 20<E<=50 200 1,136 1,336
10<E<=20 154 722 876 10<E<=20 186 1,060 1,246
5<E<=10 108 717 825 5<E<=10 155 1,023 1,178
1<E<=5 165 1,226 1,391 1<E<=5 279 1,886 2,165
<E<=1 232 1,200 1432 <E<=1 393 2137 2,530
Total 985 4,850 5835 Total 1,404 7531 8,935
Maximum (mSv) 31097 238.42 31097 Maximum (mSv) 678.80 147.90 678.80
Average (mSv) 2317 1145 1343 Average (mSv) 2042 11.00 1248
Ages 501059 Ages 60 to 69
Effectivedose (E)  TEPCO Contractors Total Effectivedose (E)  TEPCO Contractors Total
mSv mSv
250<E 1 0 1 250<E 0 0 0
200<E<=250 0 0 0 200<E<=250 0 0 0
150<E<=200 n 0 n 150<E<=200 0 1 1
100<E<=150 37 9 46 100<E<=150 1 2 3
75<E<=100 39 41 80 75<E<=100 2 n 13
50<E<=75 92 200 292 50<E<=75 8 94 102
20<E<=50 149 1,139 1,288 20<E<=50 13 473 486
10<E<=20 100 980 1,080 10<E<=20 0 456 456
5<E<=10 90 946 1,036 5<E<=10 8 472 480
1<E<=5 145 1,739 1,884 1<E<=5 3 988 991
<E<=1 297 2,176 2473 <E<=1 23 1,191 1,214
Total 961 7,230 8,191 Total 58 3,688 3,746
Maximum (mSv) 352.08 137.00 352.08 Maximum (mSv) 124.63 176 176
Average (mSv) 24.22 10.96 1251 Average (mSv) 22.95 9.40 961
Ages 70 and over Number of workers
Effective S%ose (E) TEPCO Contractors Total TEPCO Contractors Total
m
250<E 0 0 0 Ades 181019 0 44 44
200<E<=250 0 0 0 Ages20t029 557 2416 2973
150<E<=200 0 0 0 Ages30t039 985 4,850 5,835
100<E<=150 0 0 0 Ages40t049 1,404 7,531 8,935
75<E<=100 0 1 1 Ages50t059 961 7,230 8,191
50<E<=75 0 0 0 Ages 60069 58 3,688 3,746
20<E<=50 0 5 5 Aaes 70 and over 3 79 82
10<E<=20 1 9 10 Ades unknown* 0 7 7
5<E<=10 1 9 10 Total 3,968 25,845 29,813
1<E<=5 0 22 22 Maximum
el 1 o " (mSv) 678.80 238.42 678.80
Total 3 79 82 Average (MmSv) 2390 10.75 1250
Maximum (mSv) 16.19 7755 7755 * Seven people, who cannot be contacted, are treated as “ages
Average (MSv) 837 6.26 6.34 unknown”, because it is impossible to put them into any group.
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2. Decontamination works resulting from the TEPCO Fukushima Daiichi NPP Accident

and necessary radiation protection measures

2.1 Radiation protection of workers involved in decontamination works

The accident at the Fukushima Daiichi Nuclear Power Plant
(NPP) released large amounts of radioactive materials. For
rehabilitation of the contaminated areas, the Japanese
Government has decided to carry out decontamination works
(e.9.,, clean-up of buildings and remediation of soil and
vegetation) and to manage the wastes resulting from
decontamination works and clean-up of unmarketable
contaminated goods. Prevention of radiological contamination
of the workers has required that the Government ensure
sufficient radiological protection is provided to them.

2.

2.1.1 Radiation protection for workers engaged in
decontamination works

The Act on Special Measures Concerning the Handling of

Radioactive Pollution (Act. N0.110, 2011, hereinafter referred

to as “Act on Special Measures”) was passed into law in

August 2011, and fully implemented starting from 1 January

2012.

(1) The regulations established by the Act are as follows:

a) Treatment of wastes contaminated with radioactive
materials; and
b) Actions such as decontamination of soil contaminated
with radioactive materials.
However, the Act does not include measures for protecting
workers engaged in these tasks from health hazards caused
by exposure to ionizing radiation.

(2) In addition, in the current Ordinance on Prevention of
lonizing Radiation Hazards (Ordinance No. 41 of the
Ministry of Labour, 1972, hereinafter referred to as “the
lonizing Radiation Ordinance™), measures are established on
the premise that the radioactive sources are located at a
certain place, such as at medical facilities or at NPPs, where
workers mainly work indoors (planned exposure situations).

Measures for responding to the types of
decontamination work that involves collection of waste
stipulated in the Act on Special Measures are not included.
Furthermore, the Act was not established on the premise that
the radioactive sources are dispersed over wide areas and
that workers mostly work outdoors (existing exposure
situations).

(3) Further, under the fundamental policies based on the Act
on Special Measures approved by the cabinet on 11
November 2011, it is stated that “ensuring the safety of
workers is the highest priority when handling environmental
decontamination. Therefore, the employers should take great
care regarding the safety and health of workers engaged in
duties concerning decontamination of the environment, for
example, by providing radiological protection guidance. In
addition, they should manage the radiation doses received by
the workers and provide workers with opportunities to
enhance their knowledge of safety and health.”

Considering the situation, a new ordinance was
formulated that regulates measures to properly protect
workers from health hazards caused by ionizing radiation

based on the nature of the works such as decontamination
works and waste collection works ; this is the “Ordinance on
Prevention of lonizing Radiation Hazards at Works to
Decontaminate  Soil and Wastes Contaminated by
Radioactive Materials Resulting from the Great East Japan
Earthquake and Related Works” (hereinafter referred to as
“the decontamination ordinance.” This Ordinance was
formulated separately from the current lonizing Radiation
Ordinance.

1.2 Radiation protection for workers engaged in
restoration and reconstruction works
The Nuclear Emergency Response Headquarters and the
National Reconstruction Agency revised the classification of
the evacuation areas around the TEPCO Fukushima Daiichi
NPP (restricted areas and deliberate evacuation areas) into 3
types of areas on 1 April 2012: (1) Areas for which evacuation
orders are ready to be lifted; (2) Areas in which the residents
are not permitted to live; and (3) Areas where it is expected
that the residents will have difficulties in returning for a long
time.
In the “Areas in which evacuation orders are ready to be
lifted”, activities can be started for:
(1) Restoring local infrastructures other than those requiring
decontamination;
(2) Restarting businesses such as manufacturing industries;
(3) Preparing to reopen hospitals and welfare facilities;
(4) Restarting agriculture and forestry industries; and
(5) Restarting transportation services associated with these
activities.

The “Decontamination Ordinance” which came into force on
1 January 2012 was applicable only for decontamination
operations (decontaminating soil, and collecting, transporting
and storing waste). For application of the above activities,
revision of the other Ordinance was required.

Therefore, the expert meeting originally organized to
discuss decontamination operations was reorganized to discuss
measures to protect workers from radiation hazards in the
evacuation areas. The committee compiled their discussions
and issued a second report on 27 April 2012.

Based on this report, the Decontamination Ordinance was
amended and guidelines were prepared that summarize
relevant laws and regulations comprehensively and in an easy
way to understand manner.*?

*) Under the amended Decontamination Ordinance definitions
were given for: “specified contaminated soil handling work
(tasks handling soil with a cesium concentration exceeding
10,000 Ba/kg)” and “work under a designated dose rate (tasks
performed in the areas where the average ambient dose rate
exceeds 2.5 uSv/h” (excluding decontamination operation, etc.)
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2.1.3 Radiation protection for workers engaged in ordinance did not contain sufficient regulations for employers

disposal of accident-derived waste
The Ministry of the Environment estimated that
approximately 15 - 31 million tons of soil and wastes had been
generated from decontamination works and clean-up of
unmarketable contaminated goods had reached approximately
0.56 million tons in Fukushima Prefecture alone. The Ministry
was expected to start deploying full-scale activities to dispose
of those wastes in the summer of 2013.

Activities for accident-derived waste disposal*? were
subject to the Ordinance on Prevention of lonizing Radiation
Hazards (the lonizing Radiation Ordinance); however, the

involved in disposal work.

The expert meeting on radiation protection and waste
disposal was held to consider measures to prevent radiological
hazards. The report of the expert meeting was published on 14
February 2013.

Based on the report, the lonizing Radiation Ordinance was
amended and the new guidelines were developed that
summarize relevant laws and regulations.

*)These include e.g., final disposal (landfill), interim storage, and

interim treatments (incineration, crushing, etc.)

2.2 Outline of ordinances which provide radiation protection during decontamination works and

restoration and reconstruction works, etc.

Measures to prevent ionizing radiation hazards for each step
are outlined below.

2.2.1 Outline of radiation protection measures during
decontamination works

The Decontamination Ordinance specifies actions to be taken
by the employer to prevent radiation exposure of workers
engaged in decontamination of soil, collection of removed
soiliwaste in the areas contaminated by radioactive materials
released from the accident in the Fukushima Daiichi NPP.
Actions are largely divided into three types as follows:

(1) Actions to reduce exposure

+ The dose limit for the workers shall be 100 mSv for five
years, and not exceed 50 mSv for any one year (it shall not
exceed 5 mSv for three months for potentially pregnant
workers)

+ In areas where dose rates shall be higher than 2.5 pSv/h
(equivalent to 5 mSviy)*), the external dose shall be
measured with a personal dosimeter (it should be noted
that, in areas where dose rate is in the range of 0.23 pSv/h
-25 pSv/h (1 mSv - 5 mSvl), simple methods of
measurement may be acceptable.)

- Measured data should be kept for 30 years®”, as well,
workers should be notified of their doses.

+ The decontamination should be started after measuring
dose rates, and conducted under the direction of an
operation leader in accordance with the work plan. The
decontamination in areas where the dose rate is higher
than 2.5 uSv/h in particular, requires submitting a work
plan to the relevant Labour Standards Inspection Office.

*9This approximately corresponds to the areas that cover the
deliberate evacuation areas and the restricted areas.

* After 5 years, the stored data may be transferred to the
organization designated by the MHLW.

(2) Actions to prevent spread of contamination

+ When dust containing a high concentration of radioactive
cesium may be generated, dispersion of soil should be
prevented by moistening the soil. When works are
involving soil with a high radioactivity concentration or
the possibility that a high concentration of dust may be
generated, workers should wear proper respiratory
protective equipment and protective clothes.

+ Removed soil should be stored in a container that meets a

certain requirement*> and access to the containers should
be restricted.

+ Smoking, drinking or eating in working areas that may
have a risk of ingestion or inhalation of radioactive
material should be prohibited.

- Set up a contamination inspection area where
contamination surveys are conducted for body and clothes
of workers.

*9 The requirements are: no risk of dispersal or leaking of
container contents; and the 1 cm dose equivalent rate at 1 m
from the container surface should be 0.1 mSv/h or less.

(3) Education and health care of workers

» Education should be provided to workers who will be
engaged in the decontamination works with respect to
radiation effects, radiation dose control, working methods,
etc.

+ Special medical examinations should be provided to
workers when they are employed, their jobs are changed,
and once every six months. The records of the medical
examinations implemented for each worker should be
kept for 30 years*® and notified to each worker. When any
radiological hazards should be found in the medical
examination, some consideration in their work should be
made, such as a change of workplace.

*When the workers leave the job or the companies terminate
their decontamination business, the records of radiation
doses of the workers and their individual medical
examination sheets should be delivered to the organization
designated by the MHLW, and copies should be given to
the workers.

+ The results of periodical special medical examinations
should be reported to the relevant Labour Standards
Inspection Office.

*9 After 5 years, the data may be transferred to the organization
designated by the MHLW.

2.2.2 Outline of radiation protection measures during
restoration and reconstruction work
The MHLW published the ministerial ordinance which
partially revises the “Ordinance on Prevention of lonizing
Radiation Hazards at Works to Decontaminate Soil and
Wastes Contaminated by Radioactive Materials Resulting
from the Great East Japan Earthquake and Related Works”
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(hereafter referred to as “the lonizing Radiation Ordinance for 2.2.3 Outline of radiation protection measures during

Decontamination”). It was put into effect on 1 July 2012

The revision was made anticipating the start and
resumption of “restoration of life infrastructures (excluding
decontamination works) and manufacturing industries™” in
“special decontamination areas™® in response to the
readjustment of the evacuation areas.

*) This includes preparations for restarting hospitals and
welfare facilities, agriculture and forestry operations, and
associated transportation services.

*¥ Specified by Article 25, Paragraph 1, of the Special
Measures concerning Environmental Contamination with
Radioactive Materials Released from the Accident of the
Nuclear Power Plant Associated with the Tohoku-Pacific
Ocean Earthquake on 11 March 2011 (Law No.110, 2011)

The revision focuses on the following points:

1. Work involving contaminated soil with radioactivity
higher than 10,000 Bg/kg (designated contaminated soil
handling work) should also be included in the
decontamination operation, and

2. The lonizing Radiation Ordinance for Decontamination
should also be applied to work other than decontamination
at areas with an average ambient dose rate higher than 2.5
MSv/h (works under a designated dose rate).

Employers are required to take radiological protection
measures for the types of works described above.

In conjunction with the above, the “guidelines on
decontamination works, etc.” was also revised, and
“guidelines on work under a designated dose rate” were newly
formulated. These guidelines summarized the content of the
lonizing Radiation Ordinance for Decontamination in a
comprehensive manner and described provisions specified in
the Industrial Safety and Health Act and other relevant
regulations; as well they described recommended actions for
employers to take in order to prevent radiological hazards for
workers. Specifically, the guidelines summarize the following
items:

1. Identification of personnel for whom radiation dose needs
to be controlled, and prescribe methods to control the
radiation dose;

2. Measures to reduce radiation exposure;

3. Measures to prevent spread of contamination and internal
exposure;

4. Worker education programs;

5. Actions for health care; and

6. Safety and health control system.

It should be noted that the guidelines are also expected to be
useful for local residents or volunteers who are in the special
decontamination areas, though their original purpose was to
ensure safety of workers engaged in decontamination works or
works under a designated dose rate. In addition, a textbook for
special education of workers as specified in the lonizing
Radiation Ordinance for Decontamination was also prepared,
and is available from the MHLW website.

disposal of accident-derived waste

The MHLW published a ministerial ordinance to revise the
lonizing Radiation Ordinance for Decontamination on 12
April 2013, and put the revised ordinance into effect on 1 July
2013.

This revision was made in light of the fact that disposal of
wastes contaminated with radioactive materials discharged by
the NPP accident associated with the 11 March 2011
earthquake and tsunami is expected to in scale with the
progress of decontamination project.

Five revised points shown below were recommended to
disposal business employers to take radiological hazard
prevention measures. It should be noted that definitions of
controlled area, dose limits, dose measurement and recording
and measures for health care should follow the provisions in
the current Ordinance on Preventing lonizing Radiation
Hazards.

1.Requirements to be satisfied by such facilities as
incineration plants and landfills where the disposal of
accident-derived wastes will be performed.

2.Measures to prevent the spread of contamination, such as
the use of dust masks and protective clothing, as well as
making contamination inspection.

3.0Operation management by, for example, preparing
operation manuals.

4. Special education for workers engaged in disposal work.

5.Exemptions when the disposal facility is constructed in
special decontamination areas.

In parallel with the revision, “guidelines on prevention of
radiation hazards for workers engaged in the accident-derived
waste disposal “were also prepared. The guidelines summarize
the provisions specified in the Industrial Safety and Health Act
and other relevant regulations, including the Ordinance for
Preventing lonizing Radiation Hazards, as well as
recommended actions that employers should implement in
order to prevent radiological hazards for workers. Specifically,
the following subjects were included:

1. Methods for defining radiation controlled areas and

controlling radiation doses

2. Education of workers

3. Dose limits in facilities

4. Actions for health care

5. Requirements for facilities to prevent contamination

6. Safety and health control framework

7. Measures to prevent contamination

8. Exemptions in the special decontamination areas

9. Work management, etc.

A textbook for special education of workers engaged in the
disposal works, as specified in this revision, was also prepared.
This textbook is available from the MHLW website. The
MHLW is making public the textbook so that it will be widely
utilized by employers and workers in taking appropriate
measures at work sites.
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2.3 Status of the implementation of radiation protection corresponding to decontamination works

2.3.1 Current status of inspections and instructions
provided to employers engaged in decontamination
works, etc.

Current status of inspections and instructions provided to

employers engaged in decontamination etc. in Fukushima

Prefecture are summarized below.

(1) Current status of inspections (Preliminary report)
The Fukushima Prefectural Labour Bureau (PLB), via
Labour Standards Inspection offices, has conducted
inspections and given instructions to 242 employers (as of
31 December 2012) in order to ensure proper conditions of
employment and the safety and health of workers engaged
in decontamination etc.

Among those employers, 108 employers were
recognized as being in violation of applicable laws such as
the Labour Standards Act or the Industrial Safety and Health
Act (percentage of employers in violation: 45%). Instruction
to correct the said violations was given accordingly.

(2) Actions other than inspection/instruction to employers
engaged in decontamination, etc.

1. Guidance was collectively provided for employers
engaged in decontamination works regarding the content
of the Decontamination Ordinance.* (The said guidance
was provided a total of 5 times for 500 persons during the
period from June to August 2012.)

2. The Fukushima Prefectural Labour Bureau (PLB)
conducted lectures on legal aspects for instructors of the
special education for decontamination employers to
disseminate rules and regulations in detail. (These lectures
were given a total of nine times for 1,613 persons during
the period from December 2011 to February 2012.)

3. The textbook for special education of decontamination
workers, instructional movies that support the practical
training of handling equipment and tools in the special
education, and Q&A were made available through the
MHLW website. In addition, leaflets for workers and
employers were distributed to relevant employers.

2.3.2 Results of inspection and instructions provided to
employers engaged in decontamination works, etc.
(January - June, 2013) and requests to the employers
The Fukushima Prefectural Labour Bureau (PLB) has
conducted inspections and given instructions within the
jurisdiction of the Labour Standards Inspection Offices to 388
employers during the period from January to June 2013 in
order to ensure proper conditions of employment and safety,
and the health of workers engaged in decontamination works,
etc.

The investigations were focused on conditions of
employment such as clear indications of conditions of
employment, payment of wages, and working hours,
reflecting the circumstances that some inquiries were raised
about wages and other conditions of employment such as the
special duty (decontamination) allowance.

Among those employers, a total of 264 (percentage of
employers in violation: 68%) were recognized as being in
violation of applicable laws such as the Labour Standards Act
or the Industrial Safety and Health Act. Corrective
recommendations were issued to these employers to correct
the said violations accordingly.
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3. Overview of Guidelines and Notifications
3.1 Overview of the Guidelines on Maintaining and Improving Health of Emergency Workers at the

TEPCO Fukushima Daiichi NPP

These guidelines were issued on 11 October 2011. The
purpose of the guidelines is to support appropriate and
effective implementation of measures to maintain and improve
the health of workers who have engaged or had engaged in the
emergency work or radiation work at the TEPCO Fukushima
Daiichi NPP (hereinafter referred to as *“‘emergency workers.”)
The guidelines require that the following measures are
implemented appropriately to maintain and improve the health
of emergency workers.

(1) Actions for long-term health care

+ An on-site health care system should be established,
appropriate to the scale of each workplace to implement
the relevant medical examinations.

+ The following examinations should be performed for those
workers whose exposure doses (effective doses) during
emergency work fall in the following ranges:

(@) Higher than 50mSv, a cataract examination once a
year.
(b) Higher than 200mSv, a cancer screening once a year.

+ Health guidance should be provided to all emergency
workers

(2) Development of a database for workers who have
engaged in emergency work

« The employer who assigns their emergency workers to be
engaged in the emergency work or radiation work should
report to the Japanese Government the results of their
medical examination and provide the status report on their
radiation dose control.

The same rule on the reporting requirement should
apply to employees who had been emergency workers but

were transferred to radiation works.

« A registration card for the database established by the
Japanese Government should be issued to emergency
workers. The emergency workers should be able to obtain
transcripts of their records for exposure doses and medical
examination results by presenting the card at the national
support service.

+ The emergency workers whose exposure doses are higher
than 50 mSv are eligible to receive a record book
describing the doses.

(3) Support provided by the Japanese Government

+ Recommendations for cancer screening and other
examination to emergency workers.

+ Health consultations and guidance to emergency workers
at the support services.

« Full or partial financial support for the expenses incurred
by emergency workers who fall into the categories
described in Section 2 of “Actions for long-term health

care’.

Information on these topics and others are available on the
following sites.
http:/AMmww.mhlw.go.jp/english/topics/2011eqAvorkers/tepcoll
hc/pr_111011 a01.pdf
http:/Ammw.mhiw.go.jp/english/topics/2011eg/workers/tepcoll
hc/pr 111011 a02.pdf  (Overview)

3.2 Overview of the Ordinance on Prevention of lonizing Radiation Hazards at Works to Decontaminate
Soil and Wastes Contaminated by Radioactive Materials Resulting from the Great East Japan

Earthquake and Related Works

The Ordinance on Prevention of lonizing Radiation Hazards at
Works to Decontaminate Soil and Wastes Contaminated by
Radioactive Materials Resulting from the Great East Japan
Earthquake and Related Works, was released to the press on
12 December 2011, and it specifies the actions below to be
taken by employers to prevent radiation exposure of workers
engaged in decontamination works.
(1) Fundamental principles and definitions

+ Employers shall strive toward minimizing worker

exposure to ionizing radiation.
(2) Measuring doses and monitoring the maximum dose

levels

* The exposure doses shall not exceed 100 mSv per five

years and 50 mSv per one year.

+ The exposure doses received by workers shall be

monitored, recorded, and the records kept for 30 years.

« The external exposure doses shall be monitored.

+ The workers handling contaminated soil shall receive

examinations for internal exposure doses.
(3) Measures for implementation of decontamination
works

« Exposure doses in workplaces shall be surveyed and
recorded before commencing works.

+ Awork plan shall be established and disseminated to every
worker.

+ An operation leader shall be appointed to lead the project.

+ The work plan shall be submitted to the Head of the
relevant Labour Standards Inspection Office.

+ When the radiation doses exceed the maximum
standardized levels, employers shall promptly consult a
physician and report the case to the relevant office.

(4) Prevention of contamination

« For suppression of dust, measures shall be taken to keep
contaminated soil and wastes in a wet condition.

+ Contaminated soil and wastes shall be stored in containers.

+ When workers leave their workplaces, their bodies and
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belongings shall be screened for contamination.

+ When workers are engaged in some designated work, they
shall wear protective equipment.

+ When protective equipment is contaminated, it shall not be
used until it is decontaminated.

+ In the workplaces, eating, drinking, and smoking shall be
prohibited.

(5) Education

+ Workers engaged in decontamination works shall receive

special education.
(6) Health care

+ Special medical examinations for workers engaged in
decontamination works shall be conducted.

+ The medical examination cards shall be created, and the
examination results recorded on them and the cards kept
for 30 years.

« Opinions of physicians shall be received and recorded on
the medical examination cards.

Workers shall be informed the results of the special medical
examinations and the results shall be submitted to the
Head of the relevant Labour Standards Inspection Office.

« Based on the medical examination results, workers shall

receive needed measures to protect their health.
(7) Others

« Radiation dosimeters, which are indispensable to abide by
the ordinance, shall be provided.

+ When employers terminate their business, the records of
radiation dose measurements and medical examination
cards shall be transferred to the organization designated by
the MHLW,

«When workers leave their jobs, such records shall be issued
to the workers.

+ Exposure doses shall be added to those received during
other decontamination works.

Information on these topics and others are available on the
following sites.
http:/Ammwv.mhiw.go.jp/english/topics/2011eqg/workers/dr/dr/pr
111212 a03.pdf

3.3 Overview of the Guidelines on Prevention of Radiation Hazards for Workers Engaged in

Decontamination Works

The guidelines specify actions to be taken by the employers to
prevent radiation exposure for workers engaged in
decontamination works. The guideline was issued on 22
December 2011 and partially revised on 15 June 2012.

(1) Objectives

+ These guidelines aim at collectively providing the essence
of the actions that employers should take and the
provisions specified in the Industrial Safety and Health Act
(Act No. 57, 1972) and other relevant laws and regulations,
in addition to the provisions specified in the revised
lonizing Radiation Ordinance for Decontamination.

(2) Scope

+ “Decontamination works” refers to the works in
performing decontamination of soil, etc., handling of
designated contaminated soil, and wastes and collecting
wastes, eftc.

+ Employers should follow applicable matters from each
sections of the guidelines, as needed.

(3) Targets and methods for radiation exposure dose
control

+ Employers for decontamination works, etc., should
conduct effective exposure dose monitoring during
decontamination works.

« Employers for decontamination works, etc., should ensure
that the individual total effective dose does not exceed the
limits defined in the guidelines. The records of exposure
data should be kept for 30 years.

(4) Measures to Reduce Radiation Exposure
+ Employers for decontamination works, etc., should make
surveys of workplaces in advance and formulate a work
plan, according to which works should be conducted,

based on the information from the preparatory survey.
(5) Measures for Preventions of Contamination Spreading
and Internal Exposure
+ Control of dust generation by wetting soil, contamination
screening for workers when leaving the controlled area,
use of dust mask or other protective equipment etc., are
required.
(6) Education for Workers
+ Education for operation leaders and special education for
the workers are defined.
(7) Measures for Health Care
*Employers for decontamination works, etc., should provide
workers with the special and general health examinations
once every 6 months. The examination results should be
recorded in medical examination cards and the cards kept
for 30 years.
(8) Safety and Health Management System
+ The safety and health management system should be
established by the primary contractors, by appointing a
general safety and health manager and a radiation
administrator to conduct radiation dose control, and related
activities.

Information on these topics and others are available on the
following sites.
http:/Ammw.mhliw.go.jp/english/topics/2011eg/workers/dr/dr/pr
_120615_a03.pdf
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3.4 Overview of the Guidelines on Prevention of Radiation Hazards for Workers Engaged in Works

under a Designated Dose Rate

The guidelines specifies actions to be taken by the employers

to prevent radiation exposure for workers engaged in works,

such as restoration and reconstruction works, under a

designated dose rate.

(1) Purpose
The lonizing Radiation Ordinance was partially revised to
regulate measures for appropriately protecting workers from
health hazards caused by radiation, according to the types of
restoration and reconstruction works.

(2) Application
These guidelines apply to employers who provide services
other than the decontamination works at the sites where the
average ambient dose rate exceeds 2.5uSv/h.

(3) Recipients of radiation dose control and methods
The total effective exposure doses should not exceed 100
mSv per five years and 50 mSv per year for male workers, 5
mSv per three months for female workers having the
possibility to become pregnant. The dose records should be
preserved for 30 years.

(4) Measures for reducing radiation exposure
The employers should measure the average ambient dose
rate of the work sites to determine the appropriate measures
for radiation exposure dose control. The appropriate health
services and consultations by physicians should be provided
to the workers.

(5) Worker Education
The employers should provide special lectures intended to
enhance workers” knowledge and understanding in the
following areas before assigning them to the high risk
operations: the effects of ionizing radiation, radiation
measurement methods, relevant laws and regulations, etc.

(6) Health care measures
The employers of workers under a designated dose rate
should provide general medical examinations to the workers
and should seek advice from a physician about the results of
the medical examinations.

(7) Safety and health control system
Primary contractors who conduct operations under a
designated dose rate should appoint a radiation manager
who is responsible for consolidated management of dose
control. Employers should appoint health managers or safety
and health promoters, who are expected to oversee technical
issues associated with measuring radiation exposure doses
and recording the measurement results.

Information on these topics and others are available on the
following sites.
http:/Amamw.mhliw.go.jp/english/topics/2011eqg/workers/dr/dr/pr
_120615_a04.pdf

3.5 Overview of the Improvement of the Safety and Health Management System of Radiation and

Emergency Works at Nuclear Facilities

On 10 August 2012, the MHLW issued a circular notice
(“Improvemnt of safety and health management measures of
radiation works and emergency work at nuclear facilities”,
Labour Standard Bureau Notification No. 0810-1, issued on
10 August 2012) to the directors of the relevant Prefectural
Labour Bureaus with a directive to enhance instruction to the
employers with respect to safety and health measures in
preparation for emergency work at nuclear facilities (nuclear
power plants, reprocessing facilities and fuel fabrication
facilities).

MHLW has provided instructions via circular notices since
2000 regarding safety and health management of radiation
works in nuclear facilities, including radiation exposure dose
control. In consideration of the lessons learned from the
accident in the TEPCO Fukushima Daiichi NPP associated
with the Great East Japan Earthquake, measures in preparation
for emergency work to be taken by the employers are also
considered important. Accordingly, the Ministry decided to
improve the instructions thoroughly.

Points where instructions are improved:

(1) Provisions in preparation for emergency work should be
taken not only at nuclear facilities, but also at corporate
offices and primary contractors,

(2) In making prior preparations for emergency work, nuclear
facility operators, etc. are required to conduct the voluntary
inspections listed below. The facilities will be instructed to
implement those matters that are difficult to implement

@

immediately in a step-by-step manner.

(a) Radiation dose control
Improvement of the framework of the dose management
system, including securing availability of dosimeters by
making advance borrowing agreements with other
facilities, managing dosimeter-lending records of workers,
and notifying of their doses and measurements of internal
exposure, etc., should be undertaken.

(b) Protective equipment and clothing
Protective equipment and clothing should be made
available and workers should be shown the correct
wearing of respiratory protective equipment. Employers
should measure airborne concentration at waiting stations
(stand-by areas) and other places

(c) Safety and health education
Textbooks should be prepared and rooms for educating
new workers should be provided.

(d) Health care and medical care system
The medical care system should be established, measures
against heat stroke should be implemented, special
medical examinations should be conducted, and a patient
transportation system should be established.

(e) Work plan and others
A work planning system should be established,
preparation of proper work plans should be promoted, the
actual status of contracted work should be assessed, and
arrangements for proper accommodations (lodging) and
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meals, etc. should be made in advance.

(3) The Ministry will clarify the items for the relevant
Prefectural Labour Bureaus to ensure that nuclear facilities
are properly instructed in the case of implementing
emergency work.

Information on these topics and others are available on the
following sites.
http:/Amww.mhlw.go.jp/english/topics/2011eqAnorkers/rifpr/pr
_120810.html

3.6 Overview of the Guidelines on Prevention of Radiation Hazards for Workers Engaged in

Accident-derived Waste Disposal

The guidelines, prepared for disposal of accident-derived

waste, summarize the provisions specified in the Industrial

Safety and Health Act and other relevant regulations, including

the Ordinance for Preventing lonizing Radiation Hazards.

(1) Scope
The guidelines aim at collectively providing the actions that
the disposal operator handling accident-derived waste
should take.

(2) General Principles
The disposal operator should strive to minimize the amount
of ionizing radiation. The disposal operator should strive to
decontaminate the area around the disposal site in advance in
order to reduce radiation exposure to workers.

(3) Methods on setting radiation controlled areas and
radiation dose control
The disposal operator should clearly specify the radiation
controlled areas with posted signs and prohibit access to the
area. The dose measurements should be recorded basically
every three months, every year, and every five years, and the
records should be kept for 30 years.

(4) Dose limit at facilities
The disposal operator should ensure that the dose rate is
restricted so that the sum of the external dose and committed
effective dose from radioactive materials in air should not
exceed 1ImSv per week.

(5) Requirements on equipment for preventing
contamination
The disposal operator should use materials and structures
that prevent spread of contamination, and ensure that
workers in the facilities are not exposed to radiation.

(6) Measures to prevent spread of contamination
The disposal operator should use containers in order to
prevent spread of contamination, should create an inspection
area to check the contamination levels of workers, and
should make available effective respiratory protective
equipment and protective clothing for workers to prevent
body contamination.

(7) Work management
The disposal operator should define rules on work methods
and procedures, etc. that should be disseminated to the
workers. The disposal operator should submit a "“work
permit* to the head of the relevant Labour Standards
Inspection Office.

(8) Education for workers
The disposal operator should provide workers with special
education consisting of the following categories; what
accident-derived waste is and how they should be disposed.

(9) Measures for health care
The disposal operator should provide workers with special
and general medical examinations once every 6 months. The

examination results should be recorded on medical
examination cards and the cards kept for 30 years.
(10) Safety and health management system

The safety and health management system should be
established by the primary contractor by assigning a general
safety and health manager, a responsible person for safety
and health management by involved subcontractors, and so
on. Safety and health coordinating meetings consisting of all
of the involved subcontractors will be held once a month.

Information on these topics and others are available on the
following sites.
http:/Avww.mhlw.go.jp/english/topics/2011eq/workers/driwd/
pr 130412 _a04.pdf
http:/Amww.mhlw.go.jp/english/topics/2011eq/workers/driwd/
pr 130412 a03.pdf (Overview)
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