. S - <Reference Document>
Fukushima Daiichi Nuclear Power Station November 26, 2020

Results from seco_ndar?{ treatment performance confirmation tests on water Tokyo Electric Power Company Holdings, Inc.
treated with multi-nuclide removal equipment (J1-G group) (follow-up report) Fukushima Daiichi Decontamination &
Decommissioning Engineering Company

B Since September 15, 2020, we have been treating approximately 1,000m3 of water from both the J1-C group (sum of ratios
of legally required concentrations for the primary seven nuclides: 3,791 (J1-C1)) and the J1-G group (sum of ratios of legally
required concentrations for the primary seven nuclides: 153 (J1-G1)) (Total: Approx. 2,000m3) out of the tank groups for
which the sum of the ratios of legally required concentrations *1, excluding tritium, exceeds 100. <Announced on
September 10, 2020>

B Water sampled before and after secondary treatment from the J1-G group has been analyzed for the primary seven nuclides
+ strontium-89%*2 and we have confirmed that compared with prior to secondary treatment, the concentration of radioactive
substances after secondary treatment (sample tank) is lower. <Announced on November 16 2020>

B After that, water from the J1-G group has been analyzed for the nuclides targeted for removal excluding nickel-63/cadmium-
113m (52 nuclides) + carbon-14 and tritium in addition to the primary 7 nuclides+strontium-89, and it was confirmed that
the sum of ratios of legally required concentrations excluding tritium is less than 1 in the post-treated water.

(Sum of ratios of legally required concentrations for the nuclides targeted for removal + carbon-14 excluding nickel-
63/cadmium-113m: [Before] 387 — [After] 0.22)

B We will continue to perform analysis/assessments on the remaining nuclides to be measured (J1-C group: 2 nuclides, J1-G
group: 2 nuclides)

%1 : The concentration ratios of concentrations required by law that have been stipulated for each
radioactive substance are calculated and totaled

%2 : Analysis results strontium-89 can be obtained simultaneously with the results strontium-90
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Targeted tank Additionally Sample tank ALPS treated water receiving
group installed ALPS tank (New*)

X : This is a new tank. At current time receiving tank is
being used to store other ALPS-treated water
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https://www.tepco.co.jp/en/decommission/progress/watertreatment/images/200910.pdf
https://www.tepco.co.jp/en/decommission/progress/watertreatment/images/200910.pdf
https://www.tepco.co.jp/en/decommission/progress/watertreatment/images/201116.pdf

<Reference> Comparison of the concentrations of radioactive substances before and after
secondary treatment

J1-G group (Nuclides targeted for removal (60 nuclides)+Carbon-14+Tritium excluding

Nickel-63/Cadmium-113m)
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<Reference> Secondary Treatment Performance Confirmation Test Results
(J1-G group(Nuclides targeted for removal (60 nuclides)+Carbon-14+Tritium

excluding Nickel-63/Cadmium-113m)

Prior to secondary treatment (ALPS inlet)*! After secondary treatment (sample tank)*?
r(:ezlcireggrs;c/i?anvsv Analysis results Ratir(;qoLfliIrZ%ally Analysis results Ratio of legally required
, iongX4
(Ba/I] (Bg/1] %3 concentrations’™ (Bg/1] %3 concentrations
ND
Cesium-134 . . .
esium 60 5.94 0.099 (0.0665) 0.0011
Cesium-137 90 118 1.3 0.329 0.0037
Cobalt-60 200 13.1 0.065 0.233 0.0012
Ruthenium- ND
106 100 (2.27) 0.023 0.483 0.0048
Antimony-125 800 32.3 0.040 0.137 0.00017
. ND
Strontium-90 30 10,400 347 (0.0318) 0.0011
Iodine-129 9 2.79 0.31 0.328 0.036
Carbon-14 2,000 12.6 0.0063 15.6 0.0078
Tritium 60,000 273,000 4.6 272,000 4.5
Prior to secondary treatment %2
(additional ALPS inlet)*! After secondary treatment (Sample tank)
Primary 7 nuclides 349 0.048
Sum of the ratio of legally required
concentrations for the nuclides targeted
for removal (60 nuclides) + carbon-14 387 0.22
excluding nickel-63 and cadmium-113m
%1 Specimens sampled on October 5, 6 and 7 were mixed/agitated analyzed 3
%2 Specimens sampled on October 13 were analyzed
%3 “ND” indicates that results were below detectable limits and the detectable limits are noted in parentheses
%4 Detectable limits are used for calculation for nuclides for which the analysis results were below detectable limits



<Reference> Secondary treatment performance confirmation test result details (J1-G group)

Prior to secondary treatment

After secondary treatment

(Approx. 15 years)

(';l];?_iﬁfi) 'E:e%tcifg(j;%;l?;; Analygz/rl(]esults ::rcf(;eq:{irlrai?ij:: AnaI;Eséz/rlc]esults Ratirzqoljier%ally Notes
X1 concentrationsx1

1 R(u:ri)(:)igon;._?g days) 300 (N2[-)56) 0-0085 (N0D-467) 00016
2 SE;%n;ig)T—gfdays) 300 (N7DS7) 2.6 (N0D_0452) 0.00015
3 S};%”;;gz'zggyears) 30 10,400 350 (“'0'?0318) 0.0011
s e | w0 | o 5 | Mg | oo T
5 [ approx. 59 days) 300 (N4%.2) 0.16 ('\'1'31_8) 0.039
6 ['(approx. 35 days 1,000 (0.256) 000026 | (00az0) | 0000047
7 [Caomoe Bioo0yearsy | 1000 | 12 00012 | gy | 00013
8 Mapprox. 40 days) 1,000 (0,339) 000034 | (oos0s) | 0000051
9 R o days) 100 (N2?27) 0.023 0.483 0.0048
10 e e i tes) 200,000 (No'?339) 0.0000017 ('\'0'3_0506) 0.00000025 | In radioactive equlibrium with
11 e e seconds) 300,000 (N2?27) 0.0000076 0.483 0.0000016 | In radioactive equilibrium with
12 Fiapprox. 250 days) 300 (Nol?zgz) 0.00097 ('\'0'3_0400) 0.00013
13 [fadmium-113m 40 Under Analysis

%1 To 2 significant figures




<Reference> Secondary treatment performance confirmation test result details (J1-G group)

Concentrations

Prior to secondary treatment

After secondary treatment

Nuclide ; Ratio of legally Ratio of legally!
(h:|f_l|ife) required by law|  Analysis results required Analysis results required Notes
(Ba/1l (Bq/I] concentrations (Bg/I] concentrations
X1 %1

Cadmium-115m ND ND
14 (Approx. 45 days) 300 (11.6) 0.039 (2.29) 0.0076

Tin-119m ND ND Assessed using the radiation
15 (Approx. 290 days) 2,000 (213) 0.11 (40.3) 0.020 concentration of Tin-123

Tin-123 ND ND
16 (Approx. 130 days) 400 (33.1) 0.083 (6.26) 0.016

Tin-126 ND ND
17 (Approx. 100,000 years) 200 (1.16) 0.0058 (0.147) 0.00073

Antimony-124 ND ND
18 (Approx. 60 days) 300 (0.220) 0.00073 (0.0842) 0.00028
19 (Caoneon. 3-ears) 800 32.3 0.040 0.137 0.00017

Tellurium-123m ND ND
20 (Approx. 120 days) 600 (0.383) 0.00064 (0.0667) 0.00011

Tellurium-125m In radioactive equilibrium with
21 (Approx. 58 days) 900 32.3 0.036 0.137 0.00015 Antimony-125

Tellurium-127 ND ND
22 (Approx. 9 hours) 5,000 (35.3) 0.0071 (4.33) 0.00087

Tellurium-127m ND ND Assessed using the radiation
23 (Approx. 110 days) 300 36.7 0.12 4.50 0.015 concentration of Tellurium-127

PP y (36.7) (4.50)

Tellurium-129 ND ND
24 (Approx. 70 minutes) 10,000 (4.71) 0.00047 (0.594) 0.000059

Tellurium-129m ND ND
25 (Approx. 34 days) 300 (6.61) 0.022 (1.21) 0.0040
26 s oD e 9 2.79 0.31 0.328 0.036

%1 To 2 significant figures 5




<Reference> Secondary treatment performance confirmation test result details (J1-G group)

Concentrations

Prior to secondary treatment

After secondary treatment

(ﬁ:?—iﬁfe) req“‘{g‘; /?]V law Analv[sé(s]/ﬁsults E::Eeq:{gf: Analy{sé:/rl(]asmts Ratirgqolfi'rzga"v Notes
1 concentrationsi 1

27 C(e:LUpnrﬂo—)?g Jears) 60 5.94 0.099 (N0D_0665) 0.0011

28 C(eAS;iaupnl:lo_i???,OOO,OOO Jears) 600 0.000751 | 0.0000013 0.00000210| 0.0000000035 | Assessed using the radiation
29 [approx. 13 days) 300 (N0D.196) 0.00065 (N0D_0363) 0.00012

30 C(e/f:)“p”r“(;fgo Jears) 90 118 1.3 0.329 0.0037

31 B?ng?&f;“%mutes) 800,000 118 0.00015 0.329 0.00000041 | Inradioactive equilibrium with
32 P days) 300 (N1D.22) 0.0041 (NOD_173) 0.00058

33 [Capprox. 32 cays) 1,000 (N0D.939) 0.00094 (NoD_llg) 0.00012

34 (o460 days) 200 (N3D_02) 0.015 (N0D_553) 0.0028

35 [approx. 17 mintes) 20,000 (N3D.02) 0.00015 (NOD_553) 0.000028 | I radioactive equilibrium with
36 [ approx. 7 minutes) 40,000 .02y | 0:000076 0.553) 0.000014 | In redioactive equilirium with
37 [ 900 (N0D_526) 0.00058 (N0D_0630) 0.000070

38 oo 3 years) 3,000 sz | 000084 | oo | 000024 | JEELeele sien,
39 Approx. 5 dayd) 300 (N0D.519) 0.0017 (N0D_452) 0.0015

%1 To 2 significant figures 6




<Reference> Secondary treatment performance confirmation test result details (J1-G group)

Concentrations

Prior to secondary treatment

After secondary treatment

(ﬁgﬁl_iﬁé) requi{rg((:ql/tl)]y law AnalyEséis results Ratir(éqoljilriga”y Analysis results Ratircéqoufilrzga”y Notes

a/l conce;t;atuons (Bq/I] conce;t;atmns
40 e 500 0.276) 0.00055 0.0400) | 0:000082
41 Flapprox. 87 years 8,000 0.0357) | 0:0000045 (0.0102) | 00000013 | o e e t8a
42 e ars) 600 L21) 0.0020 {0100y | 0-00032
43 e e s 400 (0.357) 0.00089 (0.102) | 0-00025
a4 o s 3,000 '138) 0.00046 (0175 | 0:000058
45 e 0 days) 3,000 L21) 0.00040 (0.185) | 0:000062
46 [oonm 199 days 500 0.688) 0.0014 (0135 | 0:00027
47 Fiapprox. 85 years 4 (0.0319) 0.0080 (0.0280) | 0-0070 | ASEsed o e o e ot
48 [ (approx. 24,000 years 4 (0.0319) 0.0080 (0.0280) | 00070 e e e e
49 Fapprox. 6,600 years 4 (0.0319) 0.0080 (0.0280) | 00070 | Aesse e e o "
50 Flapprox. 14 years) 200 (1.16) 0.0058 | Doy | 000SL | e
51 [ (approx. 430 years > (0.0319) 0.0064 (0.0280) | 00056 | e
52 [ (approx. 150 years > (0.000577) | 000012 (0.000505)] 0-00010 | o ercum a1

%1 To 2 significant figures




<Reference> Secondary treatment performance confirmation test result details (J1-G group)

Prior to secondary treatment After secondary treatment
. Concentrations . Ratio of
Nuclide ; Ratio of legally
(half-life) required by law|  Analysis results required Analysis results rLegua;Irlgd Notes
(Ba/t (Ba/] conce;t;ations (Ba/I] concgntration
) sX1
Americium-243 (Approx. ND ND Assessed as part of Gross-a radiation
53 7,400 years) > (0.0319) 0.0064 (0.0280) 0.0056 measurements
Curium-242 (Approx. 160 ND ND Assessed as part of Gross-a radiation
54 days) 60 (0.0319) 0.00053 (0.0280) 0.00047 easUrements
Curium-243 (Approx. 29 ND ND Assessed as part of Gross-a radiation
55 Vears) ° (0.0319) 0.0053 (0.0280) 0.0047 measurements
Curium-244 (Approx. 18 ND ND Assessed as part of Gross-a radiation
56 Lears) / (0.0319) 0.0046 (0.0280) 0.0040 measurements
Manganese-54 (Approx. ND ND
57 310 days) 1,000 (0.202) 0.00020 (0.0379) 0.000038
Iron-59 (Approx. 45 ND ND
58 days) 400 (0.351) 0.00088 (0.0717) 0.00018
Cobalt-58 (Approx. 71 ND ND
59 days) 1,000 (0.211) 0.00021 (0.0374) 0.000037
60 53;3560 (Approx. 5 200 13.1 0.065 0.233 0.0012
Nickel-63 (A . 100 q
61 Ueare) (Approx 6,000 Under Analysis
Zinc-65 (Approx. 240 ND ND
62 days) 200 (0.435) 0.0022 (0.0797) 0.00040
63 [Faroon14 (ApProx- 5,700 | 3,000 12.6 0.0063 15.6 0.0078
Total: (Excluding Nickel-63/Cadmium-113m) - 390 - 0.22

%1 To 2 significant figures 8



<Reference> Secondary treatment performance confirmation test result details (J1-G group)

) Prior to secondary treatment After secondary treatment
Nuclide Concentrations e
i atio of legally .
(half-life) reqw{rgg/tﬁy law Analysis results required Analysis results Rat'rzqoufi'rz?ja”y Notes
(Bqg/1] conce;t;ations (Ba/l] concentrations1
Gross-a - ND _ ND )
(0.0319) (0.0280)

(Approx 15 years) | 60,000 273,000 4.6 272,000 4.5

%1 To 2 significant figures




