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1. Background

T=PCO

B As a result of adding additional measurement locations and targets to the sea area monitoring plan regarding the discharge
of ALPS treated water, which was announced on March 24 of this year, the number of locations from which specimens for
analyzing the concentration of tritium in fish will be sampled has increased from one to 11. (The KEEA will continue to
analyze tritium concentrations from the one location stipulated in the original sea area monitoring plan)

B According to the monitoring plan, the results from each agency engaged in monitoring shall be compared to confirm
validity, and accordingly, since TEPCO and Kaken Co., Ltd. (hereinafter referred to as, “Kaken”) have analyzed tritium
concentrations in fish for the first time, the analysis was conducted based on official methods (Radioactivity Measurement
Methods Series) and the results were compared with the results from the KEEA, which has already produced a substantial

amount of analysis results.

B After commencing the analysis of tritium concentrations in fish from 11 locations in May of this year, we confirmed that the
concentrations of free water tritium (hereinafter referred to as, “FWT") analyzed by TEPCO, and the concentrations of
organically bound tritium (hereinafter referred to as, "OBT" *Refer to the diagram below) gnalyzed by both TEPCO and Kaken were
higher than tritium concentrations in the surrounding sea water. The analysis results from TEPCO and Kaken differed from
those from the KEEA, which were approximately the same as they have always been.

B Therefore, TEPCO and Kaken have temporarily suspended analysis since August when the aforementioned analysis results
from TEPCO and Kaken were compared with those from the KEEA, and the cooperation of experts apart from these three
parties was elicited to perform an investigation into the cause of the discrepancies in analysis methods.

Measuring tritium in organic substances

OBT is easily
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organisms and very
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assessing dose
since the biological
half-life is long.

Specimen

Y

FWT

FWT

(Free water tritium)

OBT

(Organically bound tritium)

Dried
Specimen

[
(Combustion) |

OBT

Pre-treatment equipment

*  When measuring tritium concentrations in fish, two types are
measured, FWT and OBT.

FWT refers to the concentration of tritium in the water inside the
fish, so the water in the fish is evaporated, recovered and then
measured.

OBT is tritium that exists as part of hydrogen atoms in fish tissue
(protein tissue, such as muscles, etc.), so the water generated
during the burning of this tissue is recovered and measured. Since
impurities that could impact measurements migrate into the
specimens during combustion, they must be removed from the
recovered water.

Fish tritium measurement is very difficult and there are only a few
analysis agencies that are capable of performing this measurement.

The%pamseweﬁséwncshaﬂ EprB?éaHvironmentaI Dynamics of Tritium (3H) (Institute for Environmental Sciences; Hideki Kakiuchi ) in the Tritiated Water Task Force Report (June 2016 Tritiated Water Task Force)

2



2.

Fish tritium analysis method

T=PCO

B When measuring tritium concentrations in fish, two types are measured, FWT and OBT.

<FWT analysis method>

 After the parts of the specimen that are subject to analysis are

harvested, they are frozen in a freezer and then the frozen
specimens are freeze-dried after which water (free tissue

water) is extracted and an analysis specimen is prepared.

After this, an oxidant is added to the remaining organic
material in the free tissue water (analysis specimen) to dissolve
it, the water is distilled, and the specimen is measured using a

liquid scintillation counter.

<OBT analysis method>

Dry tissue that remains after freeze-drying is burned, and the
vapor (combustion-generated water) generated is recovered

and prepared as an analysis specimen.

After this, an oxidant is added to the organic material that
remains in the combustion-generated water (analysis
specimen) to dissolve it (remove impurities), the water is
distilled, and the specimen is measured using a liquid

scintillation counter.

The Japanese version shall prevail.
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3. Factors that affect fish tritium analysis T=PCO

B There are many more factors that affect fish tritium analysis compared to sea water tritium
analysis.

B [n addition to factor analysis, analysis methods employed by the KEEA and Kaken were
directly observed, and the analysis methods of all three parties, including TEPCO, were
compared. Experts apart from the three parties were also asked for their opinion during the
process of factor identification in the course of the investigation.

B As aresult, we identified "the impact of measurement equipment,” "the impact of impurities
(organic material)," and "the impact of chemical reactions," as factors that affect analysis results.

@ The impact of measurement equipment

» Since the performance and installation environments of measurement devices differ, the differences in equipment may
have an impact on analysis results.

@ The impact of impurities (organic material)

» The concentration of tritium in fish is the same as the concentration in the seawater, and if the fish analysis contains
even a few impurities, the concentration of tritium cannot be measured accurately. As a result of differences in
pretreatment processes, it is possible that impurities are not being adequately removed. (Deliberation of pretreatment
processes)

(@ The impact of chemical reactions

 Since tritium cannot be directly measured, the radiation must be converted into light that can be measured. However,
due to the differences in the way the specimen is left to stand, it is possible that the specimen may remain luminescent

due to chemical reactions that have yet to conclude. (Deliberation of measurement stages)
The Japanese version shall prevail.



3. Factors that affect fish tritium analysis

T=PCO

B Factors identified this time

@ The impact of measurement equipment @ The impact of impurities (organic material)

® The impact of chemical reactions
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4. Verification method T=PCO

B The following examination of the impact of measurement equipment, impurities (organic
material) and chemical reactions was conducted while listening to the opinions of experts
apart from the three parties.

B The same examination was conducted at TEPCO and Kaken.

@ The impact of measurement equipment

* The same piece of equipment (LSC-LB-8) located at TEPCO (1F on-site analysis facility), off-site
facilities, and Kaken was used to measure an empty measurement vessel (no specimen) at the same
time on the same day and under the same conditions in order to check for any impact from differences
In measurement equipment.

(@ The impact of impurities (organic material)

» TEPCO (1F on-site analysis facility) and Kaken performed analysis using the pretreatment process of
the KEEA (impurity removal). Results after the pretreatment process conducted at each analysis facility
were compared to check for any impact from impurities (organic material).

3 The impact of chemical reactions

« TEPCO (1F on-site analysis facility) and Kaken took chronological measurements of measured
specimens in which OBT had already been detected to check changes over time and checked for any
impact from chemical reactions.

The Japanese version shall prevail.



5. Results from verification of measurement equipment T=PCO

B The same piece of equipment (LSC-LB-8) located at TEPCO (1F on-site analysis facility), off-
site facilities, and Kaken was used to measure an empty measurement vessel (no specimen) at
the same time on the same day and under the same conditions.

B There was no significant difference in the data from each of the four facilities that
repeatedly conducted the same test.

B Therefore, it was determined that there is no impact from any difference in
measurement equipment.
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6. Results from investigation into impurities _
(organic material) T=PCO

B Impurities (organic material) are removed based on official methods (Radioactivity Measurement
Methods Series). The official methods stipulate the type and amount of reagent that must be
added in order to remove [impurities], however it is also noted to, "adjust the amount of reagent
added appropriately in accordance with the amount of organic material in the specimen,” so the
party taking the measurements must ascertain the appropriate amount of additive to be used in
accordance with the attributes of the fish to be measured, etc.

B When a check was performed to see if the impurities had been removed as noted on the next
page, it was discovered that impurities were better removed using the method employed by the
KEEA compared to the methods employed by TEPCO and Kaken. When the methods were
compared, it was found that the KEEA took more time to remove impurities and added more
reagent. Through this discovery we learned that the method employed by TEPCO and Kaken did
not allow enough time for the chemical reaction to completely remove impurities.

Comparison of official analysis methods employed by KEEA/Kaken/TEPCO (1F on-site analysis facility)

Impurity removal method

: . . Potassium permanganate
Potassium permanganate  Potassium permanganate Potassium permanganate (Approx. 0.5g added per

(Approx. 1g added) (Approx. 1g added) (Approx. 0.3g added) approx. 70ml of analysis
specimen)
100°C 100°C 60°C 100°C
7 hours/day for 4 days 8 hours More than 6 hours More than 4 hours

The Japanese version shall prevail. Y Radioactivity Measurement Method Series 9 Tritium Analysis Methods (2002 Revision) MEXT



6. Results from investigation into impurities _
(organic material) T=PCO

B |n order to examine any impact from the differences in impurity removal methods, TEPCO and Kaken both
removed impurities using the same method employed by the KEEA and then measured/compared
absorbance (the lower the value, the fewer the impurities), which is the standard for determining if there
are residual impurities.

B Kaken found that by using the KEEA method absorbance near the 200nm range decreased greatly
compared with the conventional method thereby confirming that the removal of impurities (decrease in
residuals) is being promoted. (2—-@ in the graph below)

B When this method was tested during the analysis of fish specimens, Kaken found that it was able to eliminate
the impact of chemical luminescence caused by impurities and that OBT fell below detectable levels. It also
confirmed that the impurity dissolution method employed by KEEA is effective for preventing chemical
luminescence originating from residual impurities.

B However, when TEPCO employed the method used by the KEEA, it was unable to satisfactorily decrease
absorbance and was not able to obtain the anticipated improvement in results. (@ in the graph below)
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7 . Results from investigation into chemical reactions

T=PCO

B After dissolving impurities and distilling the water, a luminescent liquid (liquid scintillator) was added and
measurements were taken.

B According to official methodology (Radioactivity Measurement Methods Series) it is recommended that the
specimen be left to stand for approximately a whole day to one week after addition of the liquid scintillator.

B A comparison of the time that each party left the specimens stand after addition of the additive showed that the
KEEA and Kaken left the specimens data for one week, while TEPCO left it stand for more than three days, which
Is based on its experience with analyzing seawater, etc.

B Since TEPCO was not leaving the specimens stand as long as other analysis agencies, it is possible that it was not
allowing enough time to eliminate chemical reactions.

Comparison of official analysis methods employed by KEEA/Kaken/TEPCO (1F on-site analysis facility)

Measurement equipment

Liquid scintillator

Amount of time left to
stand after liquid
scintillator is added to the
specimen

Environment in which the
specimen is left to stand

LSC-LB-5, LB-7

(Made by Nippon RayTech
Co,, Ltd.)

Ultima Gold uLLT

One week

20°C (Air-conditioning
temperature)

Dark location

LSC-LB-7, LB-8

(Made by Nippon RayTech
Co., Ltd.)

Ultima Gold LLT

One week

15°C
Inside measurement
equipment (dark location)

LSC-LB-7, LB-8

(Made by Nippon RayTech
Co., Ltd.)

Ultima Gold LLT

More than three days

15°C
Inside measurement
equipment (dark location)

ﬁ(Radloactlwt Measurement Method Series 9 Tritium Analysis Methods (2002 Revision) MEXT
e Japanese v rsion shall prevall.

Liquid scintillation counter

Emulsification scintillator
(Commercial products
such as Scintisol and
Ultima Gold LLT, etc.)

A whole day and
approximately one week
and after specimen
adjustment

Inside of the measurement
equipment or in an
incubator set to
approximately 16° C
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7 . Results from investigation into chemical reactions T=PCO

B When Kaken and TEPCO used a specimen in which OBT had been detected to perform chronological
measurements, it was confirmed that analysis values decreased because chemical reactions were allowed
to conclude.

B Therefore it was determined that chemical reactions that occur in conjunction with the addition of the
liquid scintillator had not been allowed to run their course, and that measurements had been taken
without allowing the specimen to stand for a sufficient amount of time.

B When using the aforementioned specimens, it is true that chemical luminescence from residual impurities
had a great impact, but this was compounded by the impact of chemical luminescence from ongoing
chemical reactions.

Bq/L : :
(%/BT) 5/17 sample (T-B2 location) B(%/;T) 5/11 sample (T-S1 location)
4.0 2.0
3.5
3.0 15
2.5
2'0 10 -
1.5
i Ya
o 03 g 8
0.5
0.0 | | |
0.0 0 20 40 60 80
3 5 7 9 11 13 15 17 19 )
Number of days after the specimen was left to stand Number of days after the specimen was left to stand
The Japanese version shalEhGz? iNVestigation results Kaken investigation results 11



8. Kaken initiatives T=PCO

B Based on the investigation results, Kaken determined that the method employed by the
KEEA is scientifically-based and logical, and will now employ the method for removing
impurities used by the KEEA during OBT analysis (pretreatment). When this method was
tested during the analysis of fish specimens, Kaken found that it was able to eliminate the
impact of chemical luminescence caused by impurities, and that OBT fell below detectable

levels.

B Kaken created new analysis procedures based on the method employed by the KEEA and
when analysis of fish tritium recommenced on October 24, OBT results showed that tritium
concentrations were below detectable levels.

Kaken analysis method (After revision)

Impurity removal method

Potassium permanganate Potassium permanganate
(Approx. 1g added) (Approx. 1g added)
100°C 100°C

More than 28 hours 7 hours/day for four days

Method for confirming residual impurities

<0.1(near 200nm) <0.1(near 200nm)
<10pS/cm <10uS/cm
Neutral Neutral

12
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9. TEPCO initiatives T=rPCO

B TEPCO's analysis results differed from those by the KEEA and Kaken, and determined that OBT
measurements showed higher values than the actual amount of OBT.

B Since extremely small concentrations of tritium are being measured during fish tritium analysis this time,
we are being very careful not to contaminate specimens. However, since analysis is being conducted
within TEPCO's controlled area, we will continue to closely examine our methods for removing impurities
as well as investigate the possibilities that specimens are being contaminated by tritium from the
surrounding environment.

> The KEEA impurity removal method will be used in an analysis area within the on-site analysis
facility that is assumed to result in minimal tritium contamination, and the specimen will be left to
stand for the same amount of time that the KEEA employs after which test analysis of fish
specimens will be conducted. (Action 1)

> After these tests have been concluded, the measurement results will be compared with fish

specimens on trial by TEPCO and Kaken, and the skills of analysis personnel shall also be reviewed.
(Action 2)

B Kaken will analyze specimens from the TEPCO's five locations while the investigation is ongoing.

[Schedule for recommencing analysis by TEPCO]
+Action 1: To be implemented in December

+Action 2: To commence as soon as preparations have been
completed after the completion of action 1

Using the impurit
The Japanesg version Ehall ;}/revau .

(or,ganic material) removal device 1 3
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References: Table of Contents

Data on surveys and tests are posted on the following pages.

A. Confirmation of detail for analysis method
Factor analysis, facility layout, and analysis procedures
B. Checking the impact of the measurement equipment
Spectral investigation
C. Checking the impact of impurities
Absorbance investigation
D. Checking the impact of chemical reaction

Survey on temporal changes

Reference
. Changes in tritium concentration in seawater at fish sampling sites
. Changes in tritium concentration in the surrounding sea area
. Atmospheric tritium concentration of 1F on-site analytical facility

The Japanese version shall prevail.
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A-1. Possibilities listed in the identification of factors affecting the analytical values

Equipment dependent factors and stationary time of specimen: data collection and investigation consideration

IRe5|duaI organic matter, transfer during distillation, etc.: it was determined that stricter reaction conditions and purification check can work. |
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|
: [2] Simultaneous contamination at TEPCO and Kaken, and inconsistent detection values of FWT and OBT.
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A-2. Layout of 1F onsite analytical facility

B Although the design is based on the assumption that samples with low concentrations will be handled, subdrain purified water,
groundwater bypass water, and ALPS treated water contain tritium at levels of TE+2 to 1E+6 Bg/L (tritium in fish: 1E-2 to 1E-1

Ba/L).

B The sample water mentioned above is not treated on the north side of the underground passage.
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concentration

Measurement room installed underground to reduce
the effects of environmental doses (50 cm thick
concrete, etc.)

Samples to be brought in are limited to those whose
radioactivity concentrations have already been found
to be low, such as seawater.

*Samples of unknown concentration were taken to
other analysis rooms in the premises.

Thorough physical and goods surveys are carried out
when entering the room.

Contamination inside the room is regularly checked
and the floor of the entrance is cleaned as necessary.

Area (m2)
Analysis area 936
Sample storage area 24
Air conditioning equipment area 207
Passageway and other 333
Total floor area of the building 1,500
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A-3. Analysis procedure at 1F on-site analysis facility
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A-4. Analysis procedure at Kaken
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A-5. Analysis procedure at Kyushu Environmental Evaluation Association
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A-6. Conditions for organic matter decomposition

B Kyushu Environmental Evaluation Association: using reflux condensers: 1 g of KMnO, added, 100 °C _ 7 hours/day x 4 days
B 1F on-site analysis facility: using hermetically sealed eggplant-shaped flasks: 0.3 g of KMnO, added, 60 °C _ 6 hours or more
B Kaken: Using reflux condensers: 1 g of KMnO, added, 100 °C _ 8 hours

(Reference) Official Method *: For 70 mL specimen, 0.5 g of KMnO, added, 100 °C _ 4 hours or more.

Kyushu Environmental 1F on-site analytical facility Kaken
Evaluation Association

*Radioactivity Determination Series 9 Tritium Analysis Method (revised in 2002): Ministry of Education, Culture, Sports, Science and Technology

The Japanese version shall prevail. 2 1



A-7. Outline of OBT analysis procedure at Kaken
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B-1.

Spectra during fish specimen measurement (1F on-site analysis facility)

region.

For the fish specimens collected on May 17, significant peaks were observed in both OBT and FWT in the H-3 quantitative

Although there was a possibility of a peak in the BG spectrum as well, the results of measuring BG using the LSC of another

institution (see next slide) confirmed that the difference in measuring equipment did not affect the analysis results.

At the time of OBT measurement

At the time of FWT measurement

(Reference) At the time of seawater measurement
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B-2. BG spectra at each facility

*Accumulation spectrum of 6 to 25 repeats at each facility (excluding 1 to 5 repeats)

11 1F on-site analytical facility
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*Container: 100 mL polyvial bottle (empty container), measurement time: 50 minutes x 20 cycles, measurement conditions: gain "0.005 keV/ch" and energy range "20 keV"
Number of channels "4000 channels," ionizer "on (0.5 min)," waiting time "none," chemiluminescence correction "none"
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B-3. Evaluation of normal distribution of spectra during measurement of fish specimens

(1F on-site analysis facility)

B Statistic processing was conducted for the measurement results on slide 23.

B The standard deviation calculated from the count is not very large and the distribution is relatively sharp.

B |t was confirmed that the detection is not due to a spread in standard deviation, but that the counting rate of the specimen

itself is increased by some factor.

B Impurities in the specimen were estimated as a factor.
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C-1. Absorbance data (1F on-site analytical facility)
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Collected on May 24 (T-B2)
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B The absorbance of the actual specimen was checked, and it
was < 0.1 at around 200 nm.

B OBT was detected, although KEEA's determination criteria
for completion of organic decomposition were satisfied.

B If there is a clear ultraviolet absorption peak even when the
absorbance is < 0.1, it is determined to be necessary to
perform the process of eliminating impurities again.
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C-2. Absorbance data (Kaken Co., Ltd.)

B Decomposition of organic substances was carried out using the Kaken method, which took longer than usual.

B Ultraviolet absorption peak was observed at around 200 nm.
The effect of prolonging the time for decomposing organic matter is small.

B OBT was detected in this specimen.
Even if the absorbance is < 0.1, when there is a clear ultraviolet absorption peak, reprocessing is required.

Kaken's conventional conditions (acidic conditions)

1 1
1 1
i | 3
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i 0.1 i 25 4. == Before decomposition operation
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1 =1 1 [
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| 3 L8 P

4 i -

Q Q

. < \4

4 N ]
: 0 T T T \\\0_5 _
H 200 250 300 350 400 \\
L e ———— ~
: Wavelength (nm : 07
| avelength (nm) ' | | |
H | 200 250 300 350 400

Wavelength (nm)

Resolving time: 42 hours and 50 minutes in total (normal: 6 to 8 hours)
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C-3. Absorbance data (Kaken Co., Ltd.)

B The absorbance obtained using the Kaken method was compared with the absorbance obtained using the KEEA method.

B Absorbance criteria: < 0.1 (200 nm)
Kaken method: 0.056, KEEA method: < 0.01

B Conductivity criteria: 10 pS/cm
Kaken method: 9.57 uS/cm, KEEA method: 6.21 puS/cm

B In both methods, OBT was not detected, and it was confirmed that the absorbance decreased with the length of the reflux
time. Therefore, it was determined that sufficient reflux operation (decomposition of organic matter) was effective in reducing
the absorbance.

0.1
T *Analysis was conducted at Kaken.
S ] Kaken method: pH 1
S Reflux time: 8 hours and 10 minutes
Qo
= -
3
< —— KEEA method: pH6t0 8
- Reflux time: 40 hours and 50 minutes
;/-\ r
0 I | I
200 250 300 350 400

Wavelength (nm)
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D-1. Elapsed data (1F on-site analytical facility)

B Measurement over time was carried out on the measured specimen containers in which OBT had been detected at the 1F on-

site analysis facility.

B Some specimens show a decrease in concentration over time, while others do not.

B Since the chemiluminescence (measured concentration) decayed (decreased) over time, it is presumed that the activity of

organic substances decayed due to the deactivation over time.

B On the other hand, as for the specimen (slide 30) that showed no decay over time, it was assumed that this was not due to the
effect of chemiluminescence. (It is assumed that it was caused by pretreatment conditions and the analytical environment.)

Bq/L(OBT) May 17 sample (T-B1 location) Baq/L(OBT)
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1.6
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3 5 7 9 11 13 15 17
Number of days after being left stationary
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D-2. Elapsed data (1F on-site analytical facility)

Bqg/L(OBT) Bq/L(OBT)
May 24 sample (T-B2 location) o May 31 sample (T-B3 location)
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[Reference] Change in tritium concentration at fish sampling sites (surface seawater)
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[Reference] Changes in tritium concentrations at sites other than monitoring sites
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There were no changes in the surrounding sea area, and no environmental
changes affecting tritium concentrations in fish were observed.



[Reference] Atmospheric tritium concentration of 1F on-site analytical facility

B Measured tritium in condensed water using dehumidifier

B Tritium in the 1F on-site analysis facility is higher than KEEA: ND (0.4 Bg/L) to 1 Bqg/L, Kaken: about 0.7 Bg/L.

Collection area

Details of analysis work for

tritium in fish

Measured result
(Bg/L)

Agricultural, Livestock
[1] and Seafood
Pretreatment Office

(2]

[3]

Pretreatment area

[4] Sample analysis room 2

[5]

[6]

Measurement area

Reference Surrounding environment

The Japanese version shall prevail.

Soil sample
pretreatment room

Sample analysis room 1

Measurement Room 1

Measurement Room 2

» Fish handling work
* Lyophilization
* Organic decomposition

« Combustion

Distillation (FWT and OBT)
Absorbance measurement

» Filtration

(no work)

+ Stationary in a cool, dark
place
* LSC measurement

3.6

3.3

2.9

4.3

5.3

2.8

Collection date: Oct. 8—Oct. 9
Preprocessing: Oct. 11
Measured: Oct. 12

Collection date: Oct. 7-Oct. 8
Preprocessing: Oct. 8
Measured: Oct. 9

Collection date: Oct. 9-Oct. 10
Preprocessing: Oct. 11
Measured: Oct. 12

Collection date: Oct. 5-Oct. 7
Preprocessing: Oct. 8
Measured: Oct. 9

Collection date: Oct. 10-Oct. 11
Preprocessing: Oct. 11
Measured: Oct. 12

Collection date: Oct. 11-Oct. 12
Preprocessing: Oct. 12
Measured: Oct. 13

Okuma Town: to 4.2 Bq/L - Water

Futaba Town: to 2.5 Bq/L -Water
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[Reference] Atmospheric tritium concentration of 1F on-site analytical facility (sample collection area)
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[Reference] Data from all three parties

T=PCO

B Originally, analysis results from TEPCO (1F on-site analysis facility) and Kaken showed higher
concentrations of tritium then in the surrounding seawater. (Chart 1 in red)
B Analysis results from the KEEA were approximately the same as they have always been (OBT concentrations were below

detectable levels). (Chart 2)

B After employing the same methodology as the KEEA, OBT levels measured by Kaken also dropped to below detectable levels.

(chart 3)

Chart 1 Data confirmed after the start of the analysis by TEPCO and Kaken

Concentrations in 5
" o Organically bound
. . . " surrounding sea Free water tritium s 5 ;
Sampling location| Sampling date Fish type tritium Analysis location

water (Bq/L) ® /L)

(Ba/L) 1
T-B1 May 17 Flounder ND(0.33) 0.48 1.2 TEPCO
T-B1 June 21 Flounder ND(0.33) ND(0.23) 0.40 TEPCO
T-B2 May 17 Slime flounder ND(0.32) 0.58 29 TEPCO
T-B2 May 24 Flounder ND(0.34) 0.45 0.74 TEPCO
T-B2 June 21 Marbled sole ND(0.33) ND(0.23) — X1 TEPCO
T-B3 May 31 Flounder ND(0.33) 0.45 0.58 TEPCO
T-B4 May 31 Flounder ND(0.33) 0.42 0.87 TEPCO
T-S1 May 11 Flounder 0.077 0.1 0.63 Kaken
T-S2 May 11 Flounder ND(0.065) ND 0.96 Kaken
T-S3 May 12 Flounder 0.067 0.1 0.94 Kaken
T-S4 May 12 Flounder ND(0.067) 0.053 0.52 Kaken
T-S7 May 31 Flounder ND(0.33) 0.36 0.68 TEPCO

Chart 2 KEEA data
Concentrations in .
" . Organically bound
. ; . . surrounding sea Free water tritium " . .
Sampling location| Sampling date Fish type tritium Analysis location

water (Ba/L) (Ba/L)

(Ba/L) %
T-S8 May 10 Flounder 0.070 0.057 ND(0.27) KEEA
T-S8 June 28 Flounder 0.075 0.075 ND(0.27) KEEA

Chart 3 Kaken data (After reccommencing analysis)

Concentrations in .
. . Organically bound
. . . ; surrounding sea Free water tritium L - .
Sampling location| Sampling date Fish type tritium Analysis location

water (Ba/L) (Ba/L)

(Ba/L) g
T-S1 June 3 Flounder ND(0.068) 0.15 Analysis underway Kaken
T-S2 June 3 Flounder ND(0.074) 0.12 ND(0.39) Kaken
T-S3 June 23 Flounder 0.14 0.12 Analysis underway Kaken
T-S4 June 23 Flounder 0.14 0.13 ND(0.27) Kaken

he Jaganesk version shall prevail 011 015 ND(0.28) Kaken

> KEEA analysis results were the same as always
showing that the concentration of tritium in fish

was the same, or lower, as the surrounding seawater

X1  No measurements could be performed due to a lack of specimens
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« Disclosure of analytical values assessed excessively

« Validity of other analytical values

The Japanese version shall prevail.
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[Reference] Disclosure of analytical values assessed excessively

[Preparation of analysis procedure]

B Since this is the first time that TEPCO has been engaged in the analysis of tritium in fish, in December 2020, the company formulated an
analytical method based on the one presented in the Radioactivity Determination Series beginning in FY 2020 (official method:
"Radioactivity Determination Series 9 Tritium Analysis Method, revised in 2002" by the Ministry of Education, Culture, Sports, Science and
Technology) taking into account the situation at 1F on-site analytical facilities.

B Then, the tritium source (2.6 Bq = 1.23 Bg/L) was injected into the edible part of the fish, and the result of analysis according to the
established analysis method was confirmed to be the expected analytical value (about 1.35 Bg/L), and the validity was verified. After that,
we created the Procedure Manual to ensure the competence of the analysts through six test-analyses using fish specimens without the
addition of radiation sources.

B Like TEPCO, Kaken also prepared an analytical procedure based on the official method.

[Implementation of analysis based on procedures and disclosure]

B Since May of this year, TEPCO and Kaken have started analysis of tritium in fish conducted by the analysts who conducted the tests in
accordance with the established analytical procedures.

B After the analysis, it was confirmed that the analysis was performed in accordance with the analysis procedure, and it was determined that
there were no issues with quality control.

B Next, through a comparison, we confirmed that the analytical values obtained by TEPCO were not significantly different from the analytical
values obtained by Kaken. We determined both analytical values to be definite values, and proceeded with the following disclosure
procedures.

B Analytical values have been released sequentially since August 1 under the framework of the "Full Disclosure of Radiation Data," which
discloses all the radiation data measured at the Fukushima Daiichi NPS.

[Understanding the problem]

B On August 16, it was confirmed that the concentration of tritium in this analyzed value was higher than that of tritium in the surrounding
seawater. Based on this finding, we thought that there might have been some problem with the analysis, and on August 18, we started to
investigate the cause of this problem by annotating the publicly available data*.

*"As a result of comparing to the past monitoring data, a discrepancy was found, and the circumstances are under investigation," was added to the remarks.

The Japanese version shall prevail. 7



[Reference] Disclosure of analytical values assessed excessively

[Investigation of the cause]

As a result of comparing the analytical procedures of TEPCO and Kaken with those of KEEA, which has an extensive track record of
analyses of tritium in fish, it was found that there were insufficiencies in the removal of impurities necessary to measure a small amount of
tritium and in the length of the stationary time. For these reasons, the pseudoluminescence could not be sufficiently reduced, and the
resulting analytical value was high.

When determining the analytical values, we confirmed the correctness of the procedure and compared them with the analytical values of
Kaken, but did not compare them with tritium concentrations in surrounding seawater or with past trends (the analytical values of KEEA).

As a background factor, the amount of tritium added to the fish (1.23 Bg/L) when preparing the analysis procedure was slightly higher
than the environmental sample level (< 1 Bg/L), so there was a lack of awareness of the factors that affect the accuracy of the analysis at
the environmental sample level.

We are currently continuing to investigating the possibility that the cause is attributable to environmental factors at the 1F onsite analysis
facility.

[Measures to prevent recurrence]

In determining analytical values, in addition to confirming accuracy in the procedures, we will clarify the rules to ensure that comparisons
with similar points (including analytical values of the other institutions) and previous trends will be carried out to determine values.

When conducting a new analyses, in addition to preparing analysis procedures in accordance with official methods, etc., we will prepare
analysis procedures in a variety of ways, such as referring to the analysis procedures of other organizations that have a track record of
analysis, receiving expert reviews, and carefully verifying the analysis procedures according to the subject of analysis.

The Japanese version shall prevail. 38



[Reference] Validity of other analytical values

B Unlike other analytical specimens, tritium analysis of fish specimens is performed at extremely low concentrations.
Furthermore, unlike other specimens, the analysis process involves complicated processes such as combustion work.

B The on-site analytical facility for tritium analysis of seawater has acquired the ISO/IEC _ 17025 certification. We also
participate in the skills tests* provided by the IAEA every year and have received favorable results.

B As for y-ray emitting nuclides, we have acquired the ISO/IEC _ 17025 certification for cesium analysis, and we believe
there are no issues with the analytical values.

B For other analyses, we have introduced a proven analytical method that has been developed at JAEA to confirm the
radioactivity concentration of plant waste and research facility waste. Each analysis method has been introduced by
conducting verification tests using standard sources, etc., as well as examining sites.

B Based on these, we believe that the analytical values other than those for tritium in fish specimen are valid.
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Certificate of Accreditation
Parry Johnson Laboratory Accredstation, Inc. has assessed the Laboratory of:

Tokyo Power Technology Lul. FUKUSHIMA Nuclear Power Branch
isey Dep £1844. -gun, Fukushina 975-1305

Fulushima Dascl
Chemicol_tnclysis Building Environmental Control Brilding

dited

(Hersinafier i declares ihar Organiz
in accordance with the recognized Intemational Stardard:

ISO/IEC 17025:2017

™ ae

operation of aborstory quilty ranagement system
e Jout ISO-TLAC 120

Analgtieal tes of radionuclide (incluing CsI34/Cs137 and H.3) in public waters, wastowarer,
soil ash and sludge (s detailed in the

Acmeditsion clums S sueh tstng ander cxlirton sene o
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ForrLa

Cladpupe

Toacy Saerizen
President

Berry Jobmson Laborstory
Accredition. . PILA)

755 W, s Barver, e 1325
Troy Mickizan 48084

The Japanese version shall prevail.

*Proficiency Test: An IAEA test that uses specimens with added radiation sources

Certified for:

Radionuclides in public waters, wastewater, soil, ash and sludge
(including Cs134/Cs137 and H-3)
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