
Norton, Charles 

From: 
Sent: 
To: 
Subject: 

Nuclear Sector Colleagues, 

Tateiwa, Kenji (tnobile) <tateiwa@wast1.tepco.con1> 
Thursday, August 21, 2014 8:19 PM 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, Aug. 22 at 3p1n EDT 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Aug. 22, 2014 at 3 pm Eastern Daylight Time 
(No call next week. Next call will be on Fri. Sept. 5 at 3 pm.) 

(call-in information] {Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b1(6J I 

[Major topics] 
1. Demonstration Testing of Underwater Robot for Inspecting Lower-outer Surlace of Torus (8/18/2014) 
(only in Japanese) 
http:/fwww.tepco.co.jp/nu/fukushima~np/handouts/2014/images/handouts 140818 03~j.pdf 

2. Verification Testing of High-performance ALPS (8/18/2014) 
(only in Japanese) 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2014/imaqes/handouts 140818 07-j.pdf 

(photos: 8/20/2014 I 
http://photoJepco.co. jp/ 1212/140820-01 Lhtml 

3. NRA Special Facilities Monitoring and Evaluation Committee (8119/2014) 
(only in Japanese) 
3-1. Status of Seawater Piping Trench "Ice Barrier" and Mockup Testing of Grout Injection, etc. 
http://www.tepco.co.jp/nu/fukushin1a-np/handouts/2014/images/11andouts 140819 02-j.pdf 

3-2. Estimated Release of Radioactivity Due to Unit 3 Reactor Building Rubble Removal 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2014/images/handouts 140819 03-j.pdf 

4. Construction Status of "Frozen Soil Wall" (8/21/2014) 
(only in Japanese) 
http://www. tepca. co. j pin u/f u ku s hi nia-n p/h an do uts/2014/i m ages/handouts 140821 05-i. pdf 

5. Improved Process to Analyze Strontium-90 (8/19/2014) 
(only in Japanese) 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2014/images/handouts 140819 05-1.pdf 

*If you cannot display Japanese characters, please install the following font packs: 
http://www. adobe. com/support/down I oads/deta 1 I. is p ?ftp I D ""4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 



Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 ext)t16 
mobile: bJ 6J 

tateiwa.kenii@tepco.co.jp 

"""""Original Message""""" 
From: Tateiwa. Kenii 
To: Tateiwa, Kenii 
Sent: Thursday, August 14, 2014 6:43 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Aug. 15 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for 1omorrow's Weekly Fukushima Update Call. 

(Date/time] 
Fri, Aug.15, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri. Aug. 22 at 3 pm.) 

[call"in information] {Please record your name and organiza1ion when joining the call.) 
call number: 718"354"1184 
passcode: I (bJ(t.J I 

[Major topics] 
1. Verification Testing of Subdrain Water Treatment Facility (8/11/2014) 
http://www.tepco.co.jp/en/nu/fukushima~np/handouts/2014/images/handouts 140811 04~e.pdf 

2. Measures to Reduce Seawater Contamination (8/11/2014) 
http://www.tepco.co.jp/en/nu/fukushima~np/handouts/2014/images/handouts 140811 03~e.pdf 

3. Difference between Ice Barrier of Trench and Frozen Soil Wall (8/5/2014) 
(video clip) 
https://www .youtube.com/watch?v=C6YSOrfS 1 Kc 

4. Retiring Areva Water Treatment Facility (8/11/2014) 
(only in Japanese) 
http://www. tepco .co.jp/nu/fukushima-np/handouts/2014/images/handouts 140811 07-j.pdf 

5. Construction Plan for Additional Solid Waste Storage Warehouse (8/13/2014) 
(only in Japanese) 
http://www.tepco.co.jp/cc/press/betu 14 j/in1aqes/l 40813j0209.pd f 

All the best, 
Kenji 

--"--Original Message·-··· 
From; Tateiwa Kenii 
To: Tateiwa. Kenj1 
Sent: Thursday, August 07, 2014 5:16 PM 
Subject: (TEPCO Weekly Fukushin1a Update Call] Fri, Aug. 8 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below inforrnat1on for to1norrow's Weekly Fukushin1a Update Call. 
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[Date/time] 
Fri, Aug. 8, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri. Aug. 15 at 3 pm.) 

[call-in Information] {Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b\(Gi I 

[Major topics] 
1. Plan Towards a Full-Scale Operation of the Multi-Nuclide Removal Facility (ALPS) (7/31/2014) 
http·//www.tepco.co.jp/en/nu/fukushima~np/roadmap/irnaqes/d 140731 01 ~e. pdf 

2. Unit 1 Reactor Building Cover to be Dismantled (8/1/2014) 
http //www.tepco.co jp/en/press/corp-com/release/2014/1239910 5892 .html 
http .//www. te pco. co. j p/ e n/n u/f u k us hi ma-n p/h an douts/2014/i m aq es/hand outs 140801 O 1-e. pdf 

3. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (7/31/2014) 
(only in Japanese) 
3·1. Plant Status 
http://www.tepco.co.ip/nu/fukushima-np/roadmap/images/d 140731 04-j. pdf 
(page 6/8) Contaminated water storage volume trend. 

3·2. Summary Status of Decommissioning Roadmap 
http://www. te pea. co. jp/n u/fu ku sh i ma~n pf road map/images/ d 140731 05~j. pdf 
{page 9/21) Seawater sampling results (inside the port) 
{page 10/21) Seawater san1pling results {outside the port) 

3.3 Status of Individual Projects 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140731 06-1 odf 
(page 3/300) Unit 1 RPV nitrogen purging from jet pump sensing line 
{page 27/300) Construction status of frozen soil wall 
{page 28/300) Status of ice barrier at Unit 2 seawater piping trench 
{page 75/300) Estimated reduction of groundwater ingress by waterproofing HTI building 
{page 121/300) Covering sea~bol1orn soil inside the port 
{page 1971300) Unit 4 reactor building periodic integrity inspection results (9th) 
{page 225/300) IRID development of PCV repair and waterproofing technologies 
(page 260/300) IRID development of PCV internal investigation technologies 
{page 272/300) IRID development of RPV internal investigation technologies 
(page 282/300) IRID development of core debris criticality control technologies 

4. Regulatory Approval for Subdrain Processing Facility and Verification Facility of Advanced ALPS (8/7/2014) 
(only in Japanese) 
http://www.tepco.co.jp/cc/press/2014/1240299 5851.html 

5. Nuclear Safety Reform Plan FY2014wQ1 Progress Report (8/1/2014) 
http: I /www. tepco. co. j p/ e n/press/corp·c om/re I ease/20141123990 1 5892. htm I 

(video n1essage by Dr. Dale Klein, Chairman of TEPCO's Nuclear Reforn1 Monitoring Committee) 
http://www.nrmc.jp/en/report/detail/12391.70 5233. html 

6. Fukushima Nuclear Accident Unresolved Issues Progress Report# 2 (8/6/2014) 
http. I /www. tepco. co. j pie n/ press/ corp-com/ re I ease/201411240 140 5892, h tm I 

{English Summary) 
r1ttp:/lwww .tepco.co. jp/en/press/corpMcon1/r'elease/betu 14 e/irnaqes/140806e01 01. pdf 
(Japanese Full Report: 23 MB) 
http://www. tepco. co, i p/ cc/p ress/betu 14 j/i magesf 140806j01 02 . pdf 
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All the best, 
Kenji 

~-~-- Original Message ---~­
From: I~.!!?.L~~£!, .. !5!?.DjJ 
To: Tateiwa. Kenji 
Sent: Wednesday, July 30, 2014 8:46 PM 
Subject: [TEPCO Weekly Fukushima Update Call] THU, July 31 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
THU, July 31, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri. Aug. 8 al 3 pn1.) 

[call~in information] (Please record your na1ne and organization when joining the call.) 
call number: 718~354-1184 
passcode: I (bi(Gi I 

[Major topics] 
1. Unit 2 Torus Room Wall Survey (7/29/2014) 
http://www. tepco. co. j p/ en/n u/fu ku sh i n1a ·n p/t1andou ts/20 14/irnaqes/ha nd outs 140 728 OS·e. pdf 
(video clip) 
http:/ fwww. te pea. co. j p/ en/news/Ii bra ryf archive·e. htm I ?video u u id =c24iaxh c&ca tid=617 85 

2. NRA Special Facilities Monitoring and Evaluation Committee (7/23/2014) 
(only in Japanese) 

2.1 Progress Status on Freezing of Units 2/3 Seawater Piping Trench Connection 
http:J/www.nsr.qo.jp/committee/yuushikisya/tokutei kanshi/data/002 5 01 .pdf 

2.2 Unit 1 Reactor Building Dust Inhibition Measures During Cover Dismantling and Rubble Removal 
b_ttp_/{~~W_/1-~LQQ_jQ(_gQm_m_ltt§_§{y_L,!_1,!§h]J'.':[~yQ{_tQ~_L,!1~_1_~~!'.!§_b_l{~~t@LQ_Q_f_~_Q?J?_g_f 

2.3 Replacement of Fuel Rack in Common Pool 
http://www.nsr.go.jp/committee/yuushikisva/tokute1 kanshi/data/002 5 03 O 1. odf 

2.4 Fuel Removal Plan for Unit 3 Spent Fuel Pool 
http://www_ nsr.go,jp/committee/yuushikisya/tokutei kanshi/data/0025 03 02, pdf 

3. Contaminated Water Treatment Committee (7125/2014) 
(only in Japanese) 

3.1 Risk Reduction Owing to Contaminated Water Measures 
http://www. te pea. co. j p/n u/fu ku shi ma ~np/ road ma p/i mages/c 140 7 25 03~j . pdf 

3.2 Status and Effectiveness of Groundwater Bypass 
http://www. te pco. co. j p/ n u/f u ku s hi ma ~np/ road ma p/i maqes/ c 140 725 04-j _ pdf 

3.3 Tritium Concentration Increase in# 12 Groundwater Bypass Well 
http:/ /www, te pea. co. j pin u/f u ku shi ma ~np/ road map/images/ c 140 725 05-j . pdf 

3.4 Task Force Studies on Frozen Soil Wall 
http:/fwww.tepco.co.jp/nu/fukushima·np/roadmap/imaqes/c14 0725 07 ·i .pdf 

3.5 Test Results and Demonstration Status of Advanced Multi-Nuclide Removal System 
http://www. te pco. co. j p/n u/f u ku s hi ma-np/road ma p/i mages/c 140 725 08-j . pdf 
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3.6 Tritium Task Force Discussions 
http:/ lwww. te pco. co. j pin u/fu ku shi ma ·np/ road ma p/i mages/c 140 7 25 09-j . pdf 

4. National Academy Sciences Fukushima Lessons Learned Report (7/24/2014) 
http ://www8. n ationalacadem ies. orq/ on p inews/n ewsitem. as px? Record ID"" 182 94 
(TEPCO's Statement on the NAS Report) 
http://www.tepco.co.jp/en/press/corp·com/release/2014/1239621 5892.html 

All the best, 
Kenj1 

-~-·· Original Message M-~-M 
From: Tateiwa, Kenii 
To: Tateiwa Kenii 
Sent: Thursday, July 17, 201411:43 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, July 18 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time) 
Fri. July 18, 2014 at 3 pm Eastern Daylight Time 
(No call next week. Next call will be on THU. Julv 31 at 3 pm.) 

[call~in information] (Please record your name and organization when Joining the call.) 
call number: 718-354-1184 
passcode: I 1_b1(6\ I 

[Major topics] 
1. Progress Status of Ice Boundary between Units 2/3 Seawater Piping Trenches and Turbine Buildings 
(7/712014) 
http://www.tepco.eo.jp/nu/fukushima-np/handouts/2014/images/handouts 140707 05-j.pdf 
(video clip) 
http://www. te pco. co. j p/tepcon ews/I i bra rv/ archive-j. htm I ?video u u id =rb u dtsO u &catid =61699 

2. Investigation Result of Unit 3 Reactor Building North-West Corner (7/11/2014) 
http://www.tepco.co. jp/nu/fukushima-np/handouts/2014/images/handouts 140711 06-j. pdf 

3. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (7/14/2014) 
(only in Japanese) 
3·1. Status of Onsite Work Related to Contaminated Water Issues 
t1ttQ_jl~~-~,_\fU19.Q,_9.Q,jQ(.Qy{[!,J_~JL§b_[D:JJ?_:f!P(JQ?(t!11?P0.tI!?U\t§ll~-~-QXJ~_Q_~:iPJ.!f 

3·2. Response to Issues Raised at the Meeting 
http. I lwww. te pco. co. j p/nu/f u ku shim a-n pf road map/images/1140 714 04-j . pdf 

3·3. Interim Testing Report on Use of Plastic Scintillation Fiber for Contaminated Water Leakage Detection 
http: I lwww. te pco. co. j p/nu/f u ku shim a-n pf road map/images/1140 714 05-i . pdf 

4. No Impact due to M 6.8 Earthquake Near Fukushima (7/12/2014) 
http://www.tepco.co. jp/en/press/corp-com/release/2014/1238987 5892, html 

5. International Research Institute for Nuclear Decommissioning (IRID) Activities 
5-1. RFP for Conceptual Study of Innovative Approach for Fuel Debris Retrieval and Feasibility Study of 
Essential technologies (7/17/2014) 
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5-2. IRID Annual Symposium 2014 (7/18/2014) 
b.\1P../!.if.!!";L.9LiP.!.~!1(!?.Y.r:D.P..9.§L1,!ID!. 

All the best, 
Kenji 
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Evaluation of Emissions of Radioactive Materials (Tritium, Cesium and Strontium) August 21. 2013 
Tokyo Clectric PowE!r Company 

II Evaluation of emissions of Strontium and Cesium II II Evaluation of emissions of Tritium II 

Rad1oact1ve materials m the water intake channel are taken away to the outside of the channel due to the tide. 
but 1110 same amount is corning from the soil. Therefore, the densities are kept constant. 

Pl'!lll101JSly l'lrlrlOUl1C!ld on August 2. 2013 

Evaluation of the sea 
side 

Evaluation of the 
mountain side ' ' Evaluation of the seJ. side Compari~on Evaluation of tho mountain side 

.~, 

(Evaluation based on the radioactive 
material density, etc. in seawntcr) 

(Evaluation based on t11e outflow amount from the land side) 

3 estimated t1·ansfer route of 
radioactive materials - ,. '~''""'I 01 oot~o·o, 

~"""'' ol q'"'·""w" er 

0 (J S•m''"'iOOln101,.,·""" 

,, ;, ',, ''"'' 

''clO'" k"C 

'''·"' 

,),.;,, 1 

(1) Outflow from the trench, 
etc. 
Water in the underground 
trench Is flowing into tho sea. 
(2) Transfer via groundwater 
Water is flowin9 ttuough the soil 
to the sea with groundwater. 
(3) Radioactive materials 
accumulated in the marine 
soil at the pot! is eluting 

Evaluation of emissions of Strontium and Cesium 

Comparison of 

Evaluntion of the sea the evaluations 

s1do Evaluation of the mountain side on the sea :;1de 
and on the 

mountain side 

(1) Oulllow from the trench, etr. 
Water of contamination SOLJrce is flowing 0.01 ton a day. 
and ;;imownt of radioactive m;;i.teri;;i.ls in this w;;iter at.cord Ttiere is a 

<Strontium·90> with the evaluation on the sea side. However. Sr/Cs poss1b1lity 
3 x 109 "'"' 

density ratio of water in the contamination source does 

Ix 10 11i(Bqlday) 
not accord with that of water· obtained at the wate1 
intake channel. 

<Cesium· 137..., (2) Transier via groundwater 

4 x 109 ,.., .:Strontium·90." 2 x 1 Q6"" 2 x I oe (Bq.1day) There is no 
possibility 

2 x 1010 (Bq.1driy) <Cesium· 137> 7 x 104 ,,..., 3 x 1 o> (Bqlday) 

(3) Radioactive materials accumulated ir1 the marine soil 
at the port was eluted There i!l no 

..:Strontium-90> 4 x 108 (Bq) possibility 

.:Cesium-137> 3x1012(Bq) 

•H, "Sr, '"'Cs I (1) Fval1wlion 
method 

Evaluation based on tl1e 
radioactive mawrial 
density, etc. in seawater 

Eval1,iation based on 
tho outflow amount 
from the land side via 
groundwater 

,,, 

LaakaOH from 

the underground 
trench, etc 

OuttlQW via 
groundwater 

Outtlow 
{Until April 2013) 

rote Approx1rnatsly 2 x 1010 Approxirnately 

(Bq/dfly) (Until May 2013) 5 X 101n 

Approximately 1x1011 

Outflow Approximately 
amount Approximately 2 x 1013 
(Bq) 

4 )( 10 1 ~ 

c:; As for Tritium, overview of evaluation on 
the sea side and on the mountain side 
was accorded. 

--------------·-----····--·------------------·-···-···---·------
I Approximate calculation of the outflow amount (interim) 

~Evaluation on the sea side and that on the rnountain side were not accorded. However, we L1sed 
the evaluation on tlie sea side to calculate the owtflow amount. 

<Strontium-90> 7 x 10 11 ~~ 1x1011 (Sq) 
<Ceslurn · 137> 1 x 1012 '"" 2 x 1011 (Bq) 
~Although outflow amount exceeded the annual emission control target levels under normal 

opEration of nuclear plant 911Sr and 1 ~'Cs densities in seawater owtside the port (notth of Unit 5,6 
__ ~~~C:~?_rg_~ ~-~~~!1_~1) _"'!lft_rlft_ ~~19~ _t)1_~ -~qt_i!19?_l~q~ _llft_l'.~I_ ~~1_c_~ _if'.'??_ ?!IP_"'!lft_q _u~~fl! _~~!~tX !~9-~l?:t)q~?-· _ 

Notification de11s1t1es at the discharge channel 
9:Sr: 30 (BqlLJ. 
-'Cs !o!D iBq. LI 

Annual ernission control target levels of radioactivity liquid waste (excludes 2.2 x 10 11 1Liq) 
Tritium) under normal operation of Fukush1rna Daiichi Nuclear Power Station (3.7 x 1010 Bqlroactor x 6) 

Future plan 

~Evaluation of en1ission of radioactivity, which was flowed frorn the rnountain side to tile sea, was 
attempted by a nuclide transfer analysis. However, 1dentificat1on of distribution coefficient and 
contamination sour·ce ol the soil will be needed. Evaluation will be implemented based on t11e 
lnvestlgatio11 results obtai11ed tl1is time. 

'Leakage location, transfer route and behavior of the radioactive materials in the seawater will be 
investigulvd/i.:onsidered, so tl1at we can explain H1e reuson ot transition of densities in ~eawater. 

' Results obtained this titne and the next time will have evaluated by the experts, and we will make 
efforts to increase accurncy ol the evaluation accordingly, 

• Monitoring of surrounding sea area has already enhanced. We will investigate the impact on the 
seawater and the fish. 

•Outflow amount after lmp1eme11tatlo11 of cou11termeasures, which 1s to preve11t co11tami11ated water 
from spreading. will be estimated 
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®~*' ~~Y~©m~tt~~~M©~~ 
• 9 - I::'.:::.; ~~lta1ll!I J:t!rF 7.l< 

i~;,Q~fLNo.0-1 : No.2-1,3-1 C:::L~!\, ~j\'/;::: r 1) =fr) b.1f1ffbv \0 
1m;,Q1J:rLNo.1-2: izV".Jb., :I:!\-91Jtii'iiv\o ()!ijlnCD:ffll?t.v\~fifiCDJ!Tf'.l§') 
i~LQ~fLNo.1-3: ~!\-91Jt1'ii\'Jv\a 

tmJ!1J:rLNo.1-5: izV".Jb., :I:!\-91J1'1i'iiv\o cmvJ<~)ffii:':r-7JurvY:FB1-1CDJ!T1'.l§') 
i~LQ~fLNo.1-8: No.1-1 ct~!\, izV".Jb.1J1'f.'li<, :I:!\-91JtjB;G\a C r 1J7".Jb./J;,~~Af'cp) 

•Jta7J<!fG~:t r v :::,;7;m!i7J< 
1 ·~;;H~:UtJtB : r 1J 7".J b.lct~w en -cv \ti:v 'o o~:m;i1~1c1:;i:1i)J<IQJ~) 
2 ~f~litJtA : 2 ~~9-t::'::-J~~ttllB~CDHlH¥l1J<(izVr) b.) C:IQJ~, 
2 ~f~litJtC : 2 ~f~9- t::'::-J)jt~ttllB~CD)\!l'iil/7J< (iz'Y".J b.) ~ V) ~v \0 
3~f~liti'LA, B: 3~f~57-t::'::Jlt~ttM~CD)?f§'iil/;J<(izVr)b.)C:IQJ~o 
45t~litJt : 45t~9- t::'::J)jt~ttllBJ;!lCD);'iil/;J< (izV') b.) ~ V) ffl;G \a 

•B~ r v :::,J71i'iili7J< 
25t~~J11J<~)~7-7Ju r v::J7B1 -1 : 2 5t~9-t:::Jit~ttilBJ§'CD)il\\'iil/1J<(iz:Y".J b.) ~VJ li'iiv 'o 
25t~~J17J<"l1j)~".7-7Ju r v Y7B2 : 2 5~9- t::'::-J~jfl~ttllB~CD;il\\\¥l7J<(iz :Yr) b.) c[qJ~o 

... O •~•in-~~~~~~~~~~~~~~~~~~~~~~~~~ 
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~7~~~,•*~©~~tt~~•m©~~ 
• 5' -1::'.'::; ~J.¥)ij1fl!l 1J:1 r: L; ::; 

1st!: rlJ-=J-".JbO)JJ~v\, CNo.1) 
25t~J!: r 1J-T".Jbld:1Q:;G\1J\ ±:«-5', t'V'"'.lb1J~~v\, CNo.25,26,27) 
35t!: ±:«-57- r 1J-T".Jbc:Offiv\, t'V'Jbld:~t±Jcrt-cv\i'J:v\" CNo.32) 
45f!: ±:«-5'1d:ffi<, r 1J-=J-r)b1J1~v\, t'Vr)bld:t~t±Jcrt-Cv\JJ:v\, CNo.56) 

•5'-l::'.':Y~!.¥LlJ1fl!l11:1P:L;::; 
2sf!: r 1J-=J-r)bld:1fiv\1J\ ±:«-5', t'Vr)b1J~~v\, CNo.23,24) 
45t! : r 1J -:fr) L\O)d}~i; \, (No.53,55) 

• l'll:~l/sJ)ij7J< 
;:§l;;~11SJ cmn~§I IJ :P) : 6Fl1)~~+~t:1:1 c:nrc v«!vclQJ~0)±:«-91J1t~t±J crt-cv \.@, 
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ittlW ilii >'!!ill< di'> '! 3.5 
;ii! ilil<i* =IHlli <1l ~ 0.4 
lfil'li< ilii i!!!iiV.:L. 10.9 
ittl 'li< ll!J ;:g ill< ;;,, 'J 9.2 
;if! ilil<i*=li. (]) ii< 1.7 
li!l ~ ilii i!!HliV.:L. -
llh.'li< ilii iii! ill<;;,, 'J -
;if!ifil<i*=lillli<ll~ -
li!l W ilii ill! iliV;: L. -
llh. ;& ilii iii\ ill<;;,, '! -
;i;; ilil<i* :fl llli (]) ~ -

x 1 ; "'ilif f:!;t;: L. 0) $il! .... "' 
X2: i!it!AAf:!;di'> 1) O)!i>lm'¥ 

E 

3.2 
2.5 
0.7 
5.2 
2.1 
3.0 
1.8 
1.8 
0.1 

-
-
-
-
-
-

D c B 

2.9 0.5 0.7 
2.5 0.4 0.5 
0.3 0.1 0.2 
4.1 O.B 0.8 
3.1 0.8 0.5 
1.1 0.0 0.4 
3_5 0.6 0.5 
3.5 0.4 0.5 
0.0 0.2 0.1 
16.2 0.5 0.7 
9.2 0.4 0.6 
7.0 0.1 0.1 

- - 1.1 
- - 1.0 
- - 0.1 

a : Cs-137!=-~9 .Q t:' J!.rt:?-.:i:1~~~Lt.=fd4cm (ii!!"* ®J§ilf*)O)~~¥ 
~'1;\l;l:$j2 cm O)/y.'.;';l AT:,.';' ·y H\'21':11i::l;J. C: fl!; fll 

Oli!lWiliif.>'G(I)~,._$ (E) = (X1-X2)/(1- a) 

F F n r. R 

Q) 1.4E+OO 6.9E-01 3.5E-01 9.2E-02 1.6E-01 

(?J 3.7E-01 3.1E+OO 1.1 E+OO 2.1 E-02 4.0E-01 

@ 1.7E+OO 6.2E-02 O.OE+OO 2.0E-01 7.2E-02 

® - - 7.2E+OO 1.1 E-01 1.2E-01 

~) - - - - 1.2E-01 

A 

1.3 
1.1 
0.2 
1.1 

1.0 
0.1 
1.1 
0.9 
02 
1.3 
1.2 
0.1 
1.7 

1.3 
1.3 

2.JE-021 

u: u Sv/h 
A 

1.BE-01 

1.JE-01 

1.8E-01 

B.2E-02 

1.4E+OO 

/3 : Cs-1371="'19 .Qt: JH'7·y:1~'1l'Ji:L.to±!Ji 1 m©il!~$ I 5.30E-05I 
Oi!i!;m:'l\<ilii(l)li>t,._$ = ltl!'li<il'G(I)~;.$ (El x 1 / /3 

. ill: u Sv/h 
F E D c B A 

CD 2.6E+04 1.3E+04 6.6E+03 1.7E+03 3.1E+03 3.5E+03 

(2) 7.0E+-03 5 9E+04 2.1E«l4 3.9E+02 7.6E+03 2.5E+03 

® 3.2E+04 1.2E+03 O.OE«lO 3.7E+03 1.4E+03 3.5E+03 

@ - - 1.4E«l5 2.1 E+03 2.3E+03 1.6E+03 

~) - - - - 2.3E+03 2 6E+04 

<ffe~> 1-2%lll!Fo95:i'~l-v>r('lli:i1'il!'r-:1Ji..H..->7'J7J<Wilii~,._>¥ 
7 Fi 12 S "'li'E 177mSv/r, 207mSv/h(';':,.*-J[..~:J) 

7 fl 19Sjjl•J:;E 830rnSv/h(;liJJ]<ljt<g~IJi!l") 
c *I' iE m;: 'I- fl 11!ifill'~Hl! · o'Villi ,g, lii ( " 1 4 ll>l l ~ n 1-2J 

liJ. 1: 21 
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[~~@llfx1.ktilt--v~7-(J)~i:*5:l(2~t1t--v~7-) 1 /3 

A 1 : Jll(ll<'lllllll'T-:1 J~H_,:;7 
<lfilll<E'f &iil!ll) 

( ll71<1l'! 
(2)1i:!i! 

_Hj (3)$/K~I. 'II e i,, :;';f (:lLlJ'LB) OJ .il:IK It 
-IK1'Ill\'.1t 
Ii,,. •I~:, "° ,., -,_ "''' 
,;') :· '''"' " 0 I " fil.;i:;O µ - 1:• "II'•" 

'Ci'""·'• ,,,, ·)" 

,;t•'·I"'' I ""'I ··1 A2:!ll1Jkitli'T-:1J~f.i,,:;';f 
x (ifill<l!i!lf&llUlll 

(l)JK1": 
-'T-:1 J ~'II~"' OJ int ifHll !~ 

(2)1i.!l: 

•, 

?-1·_,1fr;,;1;trm: 
I) f>,: 800'" 

t---... 
No.1-4 • ~ 

No.1-1 

• 
·-....._ : e:/.;;<J p 'I ili<IM 

-~ No.1-3 

·'nw;7H• •m ' -l!:".;:'""""'·•· 
*;..)l!ttfHU:·~f.h'. /. C 

1 

-..... 

D 6 , . +-_______ .j:'.':Fl29t- - - ' I 'f 

A3: Jll(JK'illllll'T-:1 J~f.[.-':;';f 
(1)/K1~ 

w1i1: 
C3ll\!I il!.il:JUl!Ol.il:/K It 

-IK1":1!!'1o 

·~. 
H'l!l!,~'11'1'-·J 11.'~iti 

ti':~ C!P•7%tln> 

1 "'!II! " - I:' :,, jjt !!! 
'>-t>i~liift::C!O 
(),,·\I ~41hi 

"'"" cJ '.-1-i;:;,l!:rl:l~Ce' 
'I I'• IP/llOni 

'ft •••n ........ 

5t v \ fl!1j pfi 

No.1-2 No.2 • • 
tt (' ffl' 
fi:;(l:n p,1 !IQ'"' tt i'IW 

11:µ~) "'' 811:',, 

i':\.:::::oP-/o)f1rn 

2~il>t1:,JZW11*->t1:.-J --·~ ,-----· r lllW1te·~r ~ ~l __ _ 
' , 1 ~----> 

..'"' 
2';!&',~C~'T--71 "'': '1-
~A o~.,11111,,, · 

13~r:r.r;~;,-· •• Ix: 

f:!i.l::"C:" ·I/ 1',Kn> 

)~t '-'.il:li!t'C':lii 
'lr-111,,,,,,, 

2 '111:1 ?i-1:':,, J!:!ii! 

23 



[ ~~@]1&7.l<tlilt--v:,.,7©~1f*BJ!: (2-ij-•t--v:,.,-T) 2/3 

• [A 1] 25tlBU& r-1..;::;7 c~;~'7-7Jv r-1..;::;7 C~7J<@G;;m;~g~) ) 

l'i'&YEl 
t~#,: Cs134 Cs13"/ 'l' E H-3 

(ppm) (Bq/cm·1) (Bq/cml) (Bq/cmJ) (Bq/cm3) 

IJlll'Z25$71J26B 8.000 7,5X10' 1.6X1Qil i.5XlQ5 8JX10i 

1J<fU;~IJ!'.EB il< Iii 'ii'!>) 2"J!!!uliLA1.klu 

ll''1<25$7Fl 238 O.P.+3150rnm O.P.+3083mm 

l1'1l'Z2stp)l26EJ O.P.1~3150mm O.P. +3302mm 

111P~25$7fl31 B O.P.+3180mm O.P.+3045mm 

• [A3] 25m!BU& r-1..;::;7 C~i~'7-7Jv r-1..;::;7) 
fWTIYB 

Jg;¢; Cs134 Cs131 "f E H-3 
(ppm) (Bq/cm1) (Bq/cmJ) (Bq/cm3) (Bq/cm3) 

111P~25$71l 1 JB 70 12X1Q4 2.4X104 2.3X104 12x1oi 

1J<1lll~~AEEJ 1..1<.111.::111 ®·~) 2§t!iilli.:tnA1..k1ll ·:ii.l 

SJ2AA25f'F7 Fl 17 G 
Q_P_+?760mm 

O.P.+3196mm 
(.:i}()~*~7Dmm) 

C± 1) f\lRl~J:3!:ll1J'Gn1Ji~~l'Elll 
u±2J 1F~M~c1m1y vn 1;:;;,.11:F·11~ c1117 16B1ir-5'J 

W •••n ........ 
24 
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r~~@l~1.1<11till--v::.t7-0)~:t*B:l (3, 4~tll--v::.t7-) 1 /2 

• ll:. 7)(.I I) 7 IE )J\. ~ I:: Wil ~ ~ ~ 1ftE "9 {:, 0 

:1::t~ \f!j)lfi 

B 1 : 11l!Jl<ililJ'T-:;1 Jt-H;;.-7 
(l)JH;'L 
(2111!:1: 
( 31 JOJ lllll::JJ< !!fl Ol !1::1M!t 

-•J!<itii!\'it 

1"J:o:.ior·~12on 

·- -~;;;:;;;;:;;:; -·- --

'7iit8 

Uf'•l<UU"i 

3-ii."1:..-:t:.llUl**;..1 
~U!HH:':'I~ 

---fi,li,01> :.i1iJr,-,;;-- -

!f!1.f;i,(J,P -17 471,., 

.3·1· 

x 

B2: 11!71< ili!ll'T-:;1 Jl-H, :.-7 
(1)JJ<0. 
(2)iffl!lt 
( 3 )JO] lllll::JKl)[l 0) JI::* 1'f 

-JKi!illl:it 

' l4*•*:..-'~&~**;..1 1t.i - l!lt!:O!fi;;'·~~ 
~- _-:-:-=.-:-.::.-:-_-:.. - - - -

tJl,i;,'J P •4 IOllrr 

i'I±fl.C rne~r.op •41q0,~ 

l·~ 

·-

• 

B3: lllJ!<'il!JJ'T-:1 Jt-H ... :.-7(4-IHll 
(llJ!<irr 
(2111!:1: 
(31 lllJ!< \Ii ill !1; !ill' I!\ ill Ol ili A ltlll 

11 l°l,O f'' I J•lOn• 

x 
a :~'ll·.j>:Jfr'r-)/H-l,;,f 

!lhe\ilh" P+I )l!Ll0> 

4 8 tt:ffi1)<.1i[.'h·t-V:.-f 

l'l/li~ 

'1· j,1J'~'11J ''i'fl,)"" I ·; ,,,_,, 
1;.tnTY•• ;;;~'"-/,ct·l .''1 !)• 

J'S•!!!il&A!'l2':iH/;+ 

';-t- '.-.-\~.Iii~ ~:If 
OP •J ',I On 

:J"'!llll:t"Jl!'r--J 11,r l/J'i'" 
l'i:r;,,0 P •l·.~O·" 

JLJ1~1) 

)-L· :A!li!~f; cill 
()p I illiYTI 

31'f llll 51-t'.':; ll':lil 

-11! 
I 

--" 

J··t:..-ltmtltt;~r, 
nr·ZIODI" 

>i, P'.':kl-i( ,,,.,,,, ,,_. 

- -,;T:>;-:fft, "•O'\ 

h:-r >;• '""'L• 

'_,.,,,, 
.,,1<'. ''" ~. ,.,.,+ - •')> 

x ,,·-,;;;;;••Jii•'• 

'.>~t::•it,YttBfr1 
•JP I ':.Om 

4~111! 51-t:'.:.-ll!/i 

"- *•:n-~~~~~~~~~~~~~~~~~~~~~~ •• ·~ ........ 
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Jllll'Jl<il!il!HL No. 1-2 O);F- 'J /'.'.:f :::i 71=-:n 'c r;J:, lllm'i'O) t:-7 ti"1' G tt~~fi!'O)f&M 

tt'il!iilf it '!!bli' L. c: L' 9 ;: <: t.i'lil<'il <" n c: L' 9 t.i<. Jo '! IJll?il<l;J: t: -? l'f 11' 9 to Ob r=. '\-:;? ?' 
7 '7:; F 0)'1"r.i111.m'¥1J'f!H '~i'lir= d5 ''c. :::i 7 l'f1J;:o•lit.i' G lli1 'J tl:i 1... c:, [l;i!O) :::i 7 O)lMll' 
fr ;it It t.,: L 'iX!ll\ <' jljjj!j )E tr :;!€Iii[ L. to, 

< ;;Hml!I ;E > 
1\·y? 1f7".l/ FO)~L't<lfili<' 
1* •r.1 = AtL to 1X1'l\ <' J!ljj£ L. to *1i ll'o 
(BG : 7f/~~ 0. 06mSv/h) 

•· ~s " 
•fr·~•·-• 

<Jllj~IJ)E> 

J \ 'Y? If 7 Cl/ ~'O)j!J:L '~i'Jic 

WWli~Glli1Ytl:iL.c•'.'EL.kM* 

(BG 1 ti/<,\!). 0. 013mSv/h) 

.jjiii:t- · ,,,s~. h! 

' 

jjj:jl!IJ)EM*l=dSL'c, ti/<fJi(O)i:'.-?fJ'lll.1'-L., *fotl:il.l!L.cL'.@i;';_ill' (""<") 't-$ 
i!l'tJ-:> CC' .;;} 0 ;:;ftf;j:, ti/ "'1'1'Jl.O) !:'. -? f;j:/ \ '/ ? If 7 ".J / F 0) [, X)~ C f"I 'W °{';Jo LJ , I\'/ 

? 'f 7 '7 / F 0) i!l'iJJO).,'I' l'f 51: It T ji!JEfil!iJ<iil'i!J L. to to Ob, ~tJjO)jjCjJ1iJ<lletJ-:> to 't 0) c ~ 
;<.G;ft.@, it:to, A.-$1, ti/<lli!f::-:>L'clii:'.-?0)1;1(jjtf;l:i!l'tJ-:>cL'fd:L'" 

'"'*li'i'EO)~L 'i!lii'.iEM* l'f ~.;;) to<lb r= f;l:/ \ 'Y ? 'f 7 '7 '..; F <7)j!£ L '§'/;i'FfJ'~ * L. < ' "' Gr= Ji!! 
0) :::i 70).,'I' fr~ It I;;: L '1:1(!1!< '('j~!)E L. c L' .;;}jljJ!lj)EO)M!I!, lt!JiHll 9.@ cf. 0) c 9.;;), 

tj 1: 
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2 . ±ml' 7J< 1.tr 0) ;.1111 ;E *a :1 
B~~O)J~'..J>, •7.J<t'.'~ rJS'l°Ur:'.J IJvift1':::; r-1;:~~f;~7.J< c~~till~550m3) 1;:~ 
tiJ, 9 «"( O)UJJl!J :FL 1;: as v \ "Ctt!3 l' 7./< fi'.l O)fai l' anlB~o 
811 gmff, :i:"C O)UJJlj:fLl::<rsv '-ct1!!1'7./<flilatt!3fiilil:~~uflilfc1i<5 c o.P.+2.20m) 
al'IQJ ".J "((, \-l>o 

4.5 

4.0 
~ 

E 
~ 3,5 
(L 

0 

-No.1 
-No.1-2 

vIJ!lt!!lt!!l!l!i1'!i2' (OP +4 Om) I I -No.1-3 

819 
~*I:'. ·:i HJ~ 7K llll9il 

8/15 
? I) i, ;t< 1 :.+!~i<IJ llMil 

-No.1-4 
No.1-8 

.._, 3.0 

$ ~ 
* 

!l!!l'*itl (8/19~tE) 
No1 : O.P.+1.91m 
No.1-2:0.P.+1.BOm IL- 2.5 

-!;;) 
..... 2.0 

~ 

1.5 
200 

"' 150 E .__., 
ml~ 1 oo 
m 
~ so 

0 

v~Rl!OillilORMo51:.- (OP+22m) ~ o':J: , 
11 

I No.1-3:0.P.+1.99m 
No.1-4: O.P.+2.04m 
No.1-8:0.P.+2.0Sm 

lmii.tiii(8/9:8/20)~~55;;;;;;m1 

104 

72 72 72 

1
88 

~••~•~~1 111 
W •••n R/1 .'!/:'!. Al.Ii J'.l./7 R/£! R/11 P./1~ A/1.li A/17 .R/1CI R/?1 A/?:'!. 

.. ..., .. 
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,, ~~* ·// /' ", \ \'. 
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::1 / • '111 
___ L]j/ ~ 

No. 1-s ~7kt:::'/ r -

G)ii:!Jlll!C'&~ (~iJl!J) : 228;$;/228;$; 
CH25.8.9'f'GJ") 

__ __No .J..,. 9 - - - - ----

i;?)') I)vil\-( :Jr ; 24tl!i/28tJ!; • 
CH25.8.24¥GJ" ":P'.l:E) 

• • No. 1 No. 1-2 

I • *" ))' nu:u1::o:u:m::um.un:o:r:n:m:rm:ro::ro:r~ 

No. 1-3 
• 

#2J/J1)-) . 

@11lllli!ilil~ CW1\1U) : 0;$:/ 167;$: 
(H:?5.1 O* ffi7'.P:l:E) 

(~)!Mlll1!2El. cwm1D : 164'/3314' 
CH25.9* 1 9DEl'i'i:J:YIEJ 
CH25.1 O;f 29DEl'ft7'Pl:El 
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[~~] 1 -2iS-~r~iti!!l'71<*~~$ (J)tl.±Ji:C1J<1.tl~i1.J 
·25Mnm*mcc25M9-~~•~*m~~~GT~~. 25mnm*mc~~..t.~ 

G Tv \7Jv' 
. 81171;::Jd:. 1 00m3 / E31~_tO)ijtf]';J<:t~~~ij :J Jei'.J\ 25t~nt1i;JJ<1i/Cld:..t.¥'f G Tv \7Jv \ 

Lci'.J1G. 1 oom3 /Elf£m'.O)f~~1ctrCJ~l¥1l7J< iJ'3 L.ct:f(j]~~ 
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<>Ci)2 '.g tiT /B7J<.1ll 
D (ZJ2~~ )r_±.Ji:7K 1!LC 

~ cm 

!i: fl c 1:-$1-1:';, l'!Ui * 0. 0) 
7HHI!: ll,J60mm 
I /;lf\!!Oll~itl :J::J,,!i!"'I 

01 01 01 
0 - N - - -

2 ~lll! ll.tt c~ i! 11\!f 0) JI< 1.!L -T-?i 
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[ ~~ J ±t!!M& ll 1:: f=F? & &±t!!M~i&!_;_ (}) tt;E I::-::>~' -c 

------- 1-2511 

~lU¥~DlJO:l 
5 ·~ 15m3/8 

itll lll! ~Bl illli!ll li1 

OP, +4,0rn 

[ 
1 

,8rn ®lt!Jlliii'&B!f!J 

I 1:1}:lrrll' : 0.61 m 
I/ 

1.65m/ OP. +22rn 

OP. +1.59m 
(lji.~J\llili) 

'!j)JjiJfiliil\'.B!f< 
142m 

W •••n .. ..., .. 

2-351! 3-451! Ei~t 

5 ~ 15m3 /8 2 ~ 5m3 /8 12 ~ 35m3 /8 

(~t~~tlilJ 

Q C~~m) = V CJitJ*) * A (1¥,Ffffiif~) 

V CJftJ*) = k (~7.!<1*~) * i C!J.J7J<~H!icD 
7.:iii§1.)(1?f\~lct, tt!lllic5Z&l::J:-Q)<'JJ~'2:~~ v 

T~i::O) C:: ilS V:J itS1 IE 
~7.J<{;sf;~ : 1.0 x 1 o-s ,..,,. 3.0 x 1 o-s cm/sec 

A (1¥,Ffffii~) =L 1 (tt!J~2)(~J~) *L2 (~11$\fil~) 

*it!l~2f)J~~ : L 1 = 14.2m 

*~11$\fil~: 1-2-5tl:L2 = 85m 

2-3-5tl:L2 = 91 m 

3-4-5tl:L2 = 33m 
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7'iAJOl7l<llll!, 'ff,Jlf!ili: 
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t~i '1>bl'), "'1!!10lli\o'tl.J1 Gl;tfli;< 

• i'f!l<ll<l.J'illn-1> 1J ;;\?-\OT /Bl.JlioOli;liAJK 
Ii' .LI: jjo G>d:L 'tl(il1 'C'OlfF;li;1:t.;{\ 
' " ;; ? IJ - HI\ 0) li:JM~ :& (J !!II !i!:t;t t1iJ Jlif I: 
tlt Ii ·c ITO!t1 -1>i!li>'G i/ir,11.J</,, l>'-1>, 
· ~c 1!;"10lflilir,1 I:?;< ('ff,1)1-~<!;t~L 1l!l1'; l;t, 
ill M:7J<ro iilt"1.-1>J"-1-'1i ii< tll ll:-l"TL '. 

· :kii©~'5~7f.~;Jf.a9 ~~ti~ Mifietit:;tL: 
'1>1:Hl.L 1 , 

';t*61.J' tll *;h,lf~'i!'Ol 'f\'iii'1i 11) * tll:Y'.>'1> 
:::1:1J< tll *"' 0 

· llllit 1:;t/.'llf illL "C. Jl:tj\ ii: 'IE1!ii"i' <i b!' l;t, 
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Ct1~f/;~~: ff;~\JtJ:;r;:/ 7 U)~1~-; 

jgJj:tJ<Lr"l/---~+~-1:-j"iff 7,-.;· :-s AA ;.=ft:r~1SJ~:))j l;__U) t: __ U), ::_fj_, 

--f-lQ 1_· ~jfA-:j-- ~ ' 

t:i 7)<._ffi ;j--;' / / ~~-~.i-~'J TLII\ ~ -:::- ~f/; ·:.= fifi ;..--.;--- Q G 
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l-\--·-CiJ: F.iOOLr2- I_) -.lJ /-:'.-', tf*-U-;'f:.::..;J: 20Q;j--;'1J 7 :.,..--:,;..---.... 
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1:WJ..!:j:J-'~;r'Y::YJ:l:l,. \~, 

(ft;J·ci·p:;-{:/;i : J~TJkt+:.1.\::~) 
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(t~A<l:ftf;f!J : -~i2t::1·7ti1') 
J@Tlk. 1i:f.t1l·~m ::-J-: ::.---- -J7'-;: Io :S-7-J.-.:..ll:11JJ1J( -7" 1-1 -i-6 _, 

t~t.::i'Jl::i:¥f~ IOL fu:l-~fipjfitd--L~:JJ:l:!_.-·-;;~T',Y\~t~_:!( L-, i~,)1.0,'.~a!IJ 

_<t--J· ,;),, 
--' .. 

55 



ii£!i IJ:J 

11~1 

J_, T-W-?: '-ti*-j· 9c 
i:;__l tf:liWJ;t:-- 7, h >J,t¥;-tt::1J< :r.· ;~ ;\,I_:_ li'.~!iG.t;i: i. -, J: ·'"; !:ft!: L t:i: t ~ 
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2. 1-4~JDl7J<[J p;j(J)5fij7J<cpA.1'-CJ~7-?killl~fJ\ti(J)iitlf ® 

<iitJ:r::-oo:m L,,f ::1 ~7 ;e-11 > 
1 . 1 ~ 4 ~~!fl! 7]< i:l ;ti} 7]< i:p 1&~1 ·11 !lo/].;.; Jl : .lj!. ~ i~ ~ i~Jll 

iilliz 
·:H23.613~H25.7 300)1 ~4-'if§-!1)17J<CJ~ti~1JO)i'; /3 ljli'.i:Ji@: x 1 /2 

ooSr 170 
(Bq/L) 

· H23.5.1~H25.8.17(1')1 ~4~ llllll< CJ ~t{~l](l')ljli'.i:Jiii 
131Cs 280 

(Bq/L) 

2. 1 ~4~1l:!f>t7J< CJ 11'JO))fij7J<~l'i$ (@]/ E3) .... - .. - - - . -- .. . .. 

MAX MIN iilli~ 
·MAX: )'1) i$' 0) +j--(? Ji,.-i);fj}lt ( 2@1/ E3 ) , 7.k 1.il:cjl!~ i$' I ::J::~7J< 1.il: 
l!£ 11::: 0) i!fiJ .g. *<.lo 2, 5 . 6~11 *ill ti\' :!P *' ::,,-::1!@. :ii '2:-:il;- J;; 

0.5 0.1 ·MIN : 5, 6~1~*ill11ti\':!P;f-:,,:;f O)!@. i!. 7,000(m3/h) /j'l! iii!! pg )fij 
7.k:!i2,300,000(m3) 

3 . Jm l±l Jl:Jl Fai ( E3 ) 
MAX MIN filll :ii;-

·MAX: H23.5 (:li:iJi:O)r:fj~ffi'fWJ),.,, H25.8 
850 270 ·MIN: H24.12-H25.8 

*ilmi!kltll rai I::-::> L ''( f;j;, 11:7': (H23.5<1.> i'.r.:l;;i:Mtl'l:~Jtll ii';) ~II: tj\ (H24.121P.f Ila~ l;l:llt!! "F 7]< ~iii 
--- i.lll <T.> 1& ~t'li !jipJ Jt i.l Jl ti~~ ttl L. '( L \fJL 't:. M'l, ;: 0) IP.; !Iii ii'; JtJj rai aJlt;iE'.) 
Ti' •ii! 11 :ti 
,..~rn 
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2. 1-4~1f~7J<D P'JO))i71<$.Al--CJ/7'rJkflll~iJ'~O)~J.tW@ 

(itl!J:it) 
OmU:l:ll~ (Bq/ 8) =i$7l<cti1&t-J-11!fo/.Jfli.lll (Bq/L) x 1 -4~UIUU17l< IJ $)$7j(:@!:fl (160,000(m3)) 
x 1,000(L/m3) x )$7J<3'.tJil$(1iiJ/8) 

OiTif 1±1 :I: (Bq) = mtl±I $ (Bq/ 8) x iTif l±IWlftll( 8) 

(mtl±1$o:>~JJ*SI:) 

MAX MIN 
gosr 1X1010 (Bq/B) 3 x 109 (Bq/ B) 

137Cs 2X1010 (Bq/B) 4x109 (Bq/B) 

(iTitl±ll:o:>~JJ*SI:) 

MAX MIN 
gosr 1 x 1013 (Bq) 7X1011 (Bq) 

137Cs 2 x 1013 (Bq) 1x1012 (Bq) 
lt lll ii! 'II :tJ 
,..~rn 
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2. 1-4~1Dl7J<Cl p;j0)5fij7J<cpA.~1J~7-?ki1Jl~fJ\tiO)iit3'@ 

<imt:l:ll:iitW~J:a.>~~11~it > 

011 :t.J cp 9i!: :itlf ~ pJT I: 5. 61&11< Cl ~t@.ga:> 5i 1J<i1Jl ~ fJ'.; im ti:\ :IJl:J:E ~f?<*I o 

;: o:>t.a :!l. ~ IBl ~ *±-C:5i11< cp :f&t-J"tt ~itillifJ'.; iit3' L f .:t.a :!le!: Ii 1£-iito 
[i:n c!J;R;:PJf~rJTO)fl'.J:E*a*l 

131c8 

- 20111:f:9 Fl *8* ,¢.l-C:, 1011 ( Bq/ B) (*:mi:f.J :$i!i3l~Pol~¥R16-:E:) 
- 1 Fili 1~ 0) ;; Ji e: ;m 1:l:1.;. r ;:J:: tt 1~1J M i~H :: iYJ L J , 2 o 111:f: 9 Fl * e: tt '~ L -c , 

JJ.f:E 0) 1 Fili{~(]) iJIJl f ;:J:: 1 ;;t-11' -f~Jl{Jl;L \ (20121:f:O) JifJ't, iYJ * L) 
~itL -CL'fJL') 

- JJ.8* ,¢.l-C:l;:J::, 1010 ( Bq/ B) f¥Jlcfl'.J:E 
(ifm~) t$ EB ~iti)( (2013)(1)fl'.J:Et.a:!l (20111:f:Jl-C:9.3 x 1010 ( Bq/ B) , 

20121:f:J1-c:s.1 x 109 (Bq/B))cra:r£-~ 

gosr 

- JJ.f:E 0) iii~~'f.0)5f&)$1 ::<IS tt .Q90sr/137Csn~~t#~tt r;:J:: 1 f~Jl 
- JJ.8*,¢.l-C:f;:J::, 1010 ( Bq/B)fj!JlcflJ:E(n~7KCl)JIJlfJ\t>O)fl'.J:E) 

Ti' •~•n 
•~o 
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2 .2 15-~fill ~ill c 0) tt,.7x:G) 
01ilul< i::i 1:d'31t ~-l!i-jf-iJiJlc(J)~i~IJilO) ttl!~: 5, 6~llJHB\7l< i::i ~tillJll:il'31t ~'0Sr, 137Csil!l l;:J:L 'T:fvt-l!i­
:if-illiJ~Jl ( '°Sr: 30(Bq/L), 137Cs: 90(Bq/L)) 0 l'L'ili:i~, 

1000000.0 

IOOOOOJl 

10000_0 

10000 

100.0 

10.0 

1.0 

0 1 
H233,11 

1000000_0 

100000_0 

10000 0 

1000.0 

1000 

WO 

" 
0.1 

IJZJ 3 11 

Ti' •ii! 11 :ti 
,..~rn 

. . 

H23.619 

1123 0 19 

• ••• 
" 

f:;:.!;~- ~.5-l'J-~~7j{i.J~tffi1J ;i#?,k1i!l:lltltfilflCP.q./L) 

I 

• • • 't t '· W#.,41.r.u •. ,. 
' ·i~fl'J..f 

• [-131 

C~·134 

-+-Cs-l:j/ 

• r ~ • ~ I . • .! ;r"' . . . ... . ·:.· .. . . ... .. '• ... , . .. . . .. .. . . . . ... · .. . . . 
••• 

H23 9.27 H24.1.5 H24.414 H24 7.23 H24, 10.31 H25 2.8 H25.5. 19 

mil't ~--- i1J1il1.JI< Cl t·.JJli ~;J<:.1.&.~;l~li;i~lit ( t'\,~_/[ 1 

• J -131 
G~ 1'.14 

--c~-i:n 

• 
• 

~l11• ,. .. . ·.. ... ........ .. ~ . . .. ....... . . . .. . ...... . . ... .. . . . . ... . 
: 

112:1927 H24 1 :; 1124 4 14 112472~ 1124 10 31 112:0 2 Iii I rn;, 5 1 A 
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2.2 13-~ ;;]i ~i Ji c 0) J:t,~(2) 
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3.3.1 iih l' ~ v ~7- · .ll.±Ji: ~ iJ' i; 0) jij l±l 

( jij 1±1 :i: ii!ifilli) 
02i5-~©4mlil:itt:>-@:ttf!"f 1--v /7 · .il:±JL~IAJ ©7.i<© 137Csillli l;:l::, mS2 x 1012(Bq/m3) 

-cN.:>~J, 2. -c~i\'.Jl:t.. .. t.:Jml:l:l.1¥c-i&9-@t.:&1)1:1;:t, 131cs-cmso.01-o.05cm3/ s) c =ms 
0.1 (cm3/fY) -0.6(cm3/fY)) Q)jfrtl:l:\i:fJ{!J2:,~o 

[~t~it) 137Cs© Jml:l:l-1¥-:- J.I< $ © 137Csillli 
=2 x 1OIO(Bq/8) -:-2 x 1012 (Bq/m3) =mg0.01 (m3/ 8) 

03i5-~©4mlil:itt:>-@!t!fl' 1--v /7 · .lz:±JL~IAJ 0) 7.J<O) 137CsiJIJi l;:l::, mg1 x 1011 (Bq/m3) 
-Citt:> ~), 2. -C~i\'.Jl:lt.:Jfrtl:l:l$c-i&9-@t.:&I) I: l;:l::, 137Cs-Cms0.2-1(m3/8) ( = m1 
2(cm3/f1>) -12(cm3/fY)) 0) Jml:l:l .mfJ{!J2:,~o 

02i5-~J.itC.F3i5-~©:tt!rr i--v /7·.il::tii:~l:-:J~'-c1;:t, ~;i;I:/$~~n®:L -c~ '~fJ{, ..t 
~2f~Ji ©~ 1>ii l:l:l 0) i'iJff~'l'1 l;:l::i§ '.iE-C~"f', ii l:l:l ff lm ·ii l:l:l ~ :PJT I :-:J ~ '"C l;:l::~'if >E-C~ 
-c~ 'tJ~ 't© ©, ±.t.:~ii l:l:l ;mui2i5-~.& V:3i5-~©:tt!rr i--v /7 · n:±JLe:;;is x ~ o 

( il 1:E ~ 1lt$ ii i:p 0) mt 1±1 inJ lt. ~.) 
0 2~~lfl17J< '11[)~7-:::fJvl--v/'fO);J<}~~. ::J/? 1J-i--J'E!!H&: H25.8.22iJ'i:>2B1.filll~~ 
717 '.lE'.-
±:llc ~ i-. v /'Tl=?~' -c ti 1 o fl iJ1 i; i$1tfm~El7 '.lE'. 

03~~.±:llc~ i-.v /71=?~ '-Cli 1ofl.l1iJiJ'i'.:.;$1trm~E11' '.lE'. 
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3.3.2 :tiB1'7J<~~E8 Lf::.~i~=rCD 

<Xitlfh"5!:> 

• ill* r: ili ti 1.., t: ti!! 1' 11< cp © 1& A\f 11 !f6J.J ft tJ~ of©** a& I: ;!it 
tfj l.,f:~{lj)E 

• 1-4~tllfJl71<CJ lAJ"'-©ttll1'71<mt.A.:I:: ~400 (m3/B) 

• mt ttl $ ( Bq/ B ) =iii*: iliittt!! 1' 71< cp :l&A\f 11 !f6J.J ft ilJl x 1 
""'4 ~tlJfJl71< [J IAJ ""-0) ti!! 1' 71<mt.A.:I: (ti!! 1' 71< cp ilJl IJ~lili L' 
1 · 2~t1Jni1J<ll&raiil1*iJ'i;©;!iittl:I: (=400(m3/ B) 
x 100(m)/430(m))-C:i"t~) 

• j!iitl:i:I: (Bq) = j!iitfj$ (Bq/ B) x mtttlftii rai ( B) 
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3.3.2 :tiB l' 71< ~g E8 Lf::.~i~l-(2) 
<BitJ:l::flffl l.,f::/ ~7 )C-'.)l > 
1 . :rin l' 7J< g:i 0) nit ~t 1·1!lo/.!1li ;1 Jt 
~~l=ilit~lf:No. 1-1, 1-40)?-t:,, fi:*:ii!, fi1J,1i!!'1~m 
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·MAX:No.1-1 O)~ /3 fij\:jj!(H25.7.8) x 1 /2 

go Sr 2200 25 ·MIN:No.1-40)~(3fi1j,fj!(H25.7.18) x 1/2 
(Bq/L) (Bq/L) 

3.6 0.7 
·MAX: No. 1-1 ill! l' Jj(O)fij\:jj! (H25. 7.8) 

131Cs ·MIN: No. 1-40)fi1j\fj! (H25.8.5) 
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3.3.2 :tiB1'7J<~gE8 Lt::.~i~=r@ 
(!tJ:it) 

Olm l±l if (Bq/ B) = !1!! l' 7)< i:J:lt&~t1'i:!lo/J ~;;~ (Bq/L) x 1 -4~~!fl(7J< D ~ "'(J) ±th l' 7J<J1rt.Am 
(m3/B) x 1,000(L/m3) 

Q)m l±J _;_ ( Bq) = jffLl:f:j if ( Bq/ El) x jjftl:f:j Jtil ra9 ( El) 

()i~~(Bq/8) O)~J:~I:) 

MAX MIN 
90Sr 2X 108 (Bq/8) 2 x 10 6 (Bq/ B) 
137Cs 3X 105 (Bq/B) 7X104 (Bq/8) 

(iii!i:I: (Bq) O)~J:~I:) 

MAX MIN 
90Sr 2x1011 (Bq) 6 x 108 (Bq) 
137Cs 3 x 108 (Bq) 2X107 (Bq) 
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O!J~~(J)90Sr/137Cs1Bl:~t~~i.IJJ!:J:tfJ~No.1, 1-1:ljjff7]< lfl -C:lcl:*~ 10001:~ L -C, 1 ...., 4.JiS-!fll 
71< IJ iAJ (]) ;$ 71< i:p 1: I ;t: *~ 1 o CV.,{) ;: c C: Sf Ml o 

< iJ 1:E ~ liifi iti (]) ;m l:l:l trn Jlj1J ~ llfj; > 
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3.3.3 ;~;~;m~±r=~11Lt.:t©iJ~;3::e 

( 1 - 4 ~ IfJ171< D pg 0) ;@@ ± i:f:l JB( ~t ~~ _;_ 0) ~f iilli ) 
(H23$11 Fl ;~1J};E0:>;~;~pg)@@±ft:*fi!, ~~~;~~0.1 (m) ( fi.R};E) ~~Jfl L -C~i\Ji:) 
(f)137Cs:870,000(Bq/kg) X0.1 (m) X400(m) X80(m) x 103(kg/m3)= 3X 1012 (Bq) 
~90Sr: 1,200 (Bq/kg) x 0. 1 (m) x 400 (m) x 80 (m) x 103(kg/m3) = 4 x 109 (Bq) 

<fif:r~~O)W;~ti~iJ!filli) 
0 137Cs : 1-4~1lll.7l<D IAJO:>ffl:i@±l::i!'UiLt::137Csl;:l::, :A'i7"3x1012Bqcft!Eo ifii:@ 

± r::o.&~Lt:: 137Csl;:J::i-31±l Ll::<L ,1·1if t.itili:> ~J, 2.1-c~i\Ji:Lt::iml±l ;0:>ft1J,fm 
1 x 1012(Bq) O)~~ajj l;i:ftLL 'o 

0 90Sr: IEJ~l::;B;f@±l::]ifJLt::90Sr!;:l::, :A'i/\:4 x 109(Bq)cfi!E, ;B;f@±l::o.&~Lt::90Sr 
l;i:i@l±l Ll::<L '11~fJ{(li)-@t::clb' 2.2-C~i\Ji:Lt::iml:f:l:ii:O)ftl]\fm7 x 1011 (Bq) O)~~a)j 
l;i:HLL 'o 

o ~71< ~I $1:: &:.@ ~w~~~~ -t .@t:: clb ffl:f@@11ili:ia71<-l;T :/7' 1 J :t?'' Lt:: *s :l, ffl:f 7J< 0:> ~ 
JiC:@JiO) 137Cs)JIJl& tF:i: (3 iJIJl~i~IJ};ELt::fJ{, ~liJ:~J@JifJf~L 'CL \-j.'.:.cl;:l::fJ(, * 
~ft~~O)~.g.1;:J::1J,~L 't0:>C:~~0o (*~*llfO 

< im l±l trn iM ~ :m > 
0 1 - 4 ~ ~!fll 7.k [:J rAJ 0) #it Ji.I± 1.&'. ~ ( ~ ht;JiT Jj.) 
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(~~)mi.i~-ii~P-1 2. 3~. 3, 4~tl!Ol1.l<CJraia1.l<~ff*li!l 

( ~i~ fJ' i; 4 m ±!!! #.i.) 
!!! fft: Bq/L 

mi~ffi- mi~ffi- mi~ffi- mi~ffi-
2.3-l'Hl:l!i&1J<. Cl Foi 2.3-i::fll:l!1&11<. ci r.i 3.4-i::fll:l!i&11<. ci r.i 3,4-i::j-:IJ.i!JiJU)<. Cl Foi 

(~Jl!l) (l'Jl!l) (~Jl!l) (l'Jl!l) 

!Jilli~ B 8fil 20 B 8fil 20 B 8fil 20 B Bfil 20 B 

Iii\ Jti llil ~IJ 10:55 11: 1 0 11: 16 11 :25 

Cs-134($~2fF) 5.2 3.5 14 4.8 

Cs-137($~30fF) 14 9.8 30 7.7 

it f3 230 85 180 57 

* l'Ji/<):ilij/g;J:JOcm, 

Ti' • ~ • 11 
•~o 

78 





N
 

s ( 
A

. 
K

 
:Ma 

a 
[fil 

* 
~
 

fi;J 
• 

• ~
 

--. 
~
 

air 
~
 

llm
 

q-
• 

-++. 
c:::J 

l 
J.~ ~

 
~
 

~
 

~
 

[fil 
,.... 

~mtl 
~
 

~
£
~
 

an 
0 ~ii; 

Sil 
~ff~ \' 

• 
u *la 

~
 s 

Ll. 
~
~
 

-R!ft~ 
~
~
 

r+ -4 ~
 

s
~
 

lm
i-t's 

~
~
 

I 
*'M

i 
~
 

tllR ,, ~
 

H
 *' 

d 
a 

lt:: 
~Ill:~ 

~
~
~
 

-
~
 

I 
v 

--. 
--. 

~
 

• 
C

\I 
llE 

,.... 
....__, 

....__, 

• 
1,....r 

,,., ' 



M
 

. 
. 

. 
. 

.-
C

\I 
M

 
..;t 

LO 



1. ~jfi¥:I1)7~~(J)ji}~ct3J:tF~tlifil [1 -2"9~Foi95it~] 

w:ttll~e&~ c~m~) : 228;.t;;/228;.t;; I l:il§IjD71J!/~tITIDI!! I 
(H25.7.8 ,...., 8.9 :ffiJ') _ No. 1_9 _ _ .... -·- (Itlil) 

~"'.'.:¢:..;I- -. _::..:: -:_-::::-- -~=--- --=-:.__ .. - - __ :_~_:._:: .-~-;:_----I - - -;;,c - -:; ~- . - --- - -""'""'"'\:·.· -·.::::~-~~, 

,/\~ 
(1 // bJi . Wffllllffff/1Illfilllll:lll:lliflmRl:l:lfl:fl~ · •\ 

I,.: / 
" / i' ,,., / 

llv • No. 1-8 ;l 1)<. t: ") t- Im:> u 
,, ®'JIJLiif\1::-ir-:28~/28~ • b I 

(H25.8. 15~ f~j!1J00ifcl) i~ I 

r 
I I :! .. 

I • No. 1 
• . r:. j I 1. 

No. 1-2 1t -
:.) -: ' 

l: 
.·-··-· :·1·00····,,,o,;,. 1100.1·1 .. o". . r I +t27hl 
t~ r ~ ~) '" ·. · No 1-3 .... . •.:,·, , • .. I {: 

·~· .. . ; > ·, I --' -" 

. I: ·.: -, . @·'Si:~,\\ !7i "' ( L]J IMIJ) 9,: '* 
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T-Dl·i11iPJll;<l1tJ.1km (:::;,,) 

T-f)5:1@!ll.%-~llti,;ljl·g-_'\km (0) 

I' IJ~-l~!!l';~;..;;ftll!!j<IJ·§'.<krn (·/) 

.,fi l1tl !!i11:;;}.;L '"( IJ::jWJ :rE!illli ti- lfij)~ 

v:,.~Jt.131 

i;--~$1 

r•J+">L. 

~:±1il!-l'lli!i(14)l!:i.li(l\1?1) 

~tK~ll'-!1(211)>io{.lj(l3121 J 
tt!wrn.w.111u2 91:+::itica1141 l'c • 1-l' • • l.~.'~l"."'o~ ~-----------~ 

,.,,,.c, .... ,,.-c~ ~ . I- ... , ' 

l_ ,_:_ i<A·-? 69{811@) 
~')-)'~;J, $2(8/19) 

Oilil7K 'E=:\1 'J /? 0) lfil ftf ::J: ~J, i!i!li9}0)l~'lli':fill!!t f;ti:A.-:\1, 
~ 1J7'7 L.O) '15"~f-C:!.J!1;1; ,El 3 2 [ij]1£ ,El 7 2 [ij] t=l!ihD L. lJ"L.t:, 

Q~U~lil!i:$J'O) lil'f.J', \\'\ 1=J:~iiilll! 'E::. )l 1 J /'.i'tl~ ft2'n -c i'3 ~J 
·wlll~•11 
•~o 

~'!:." 

' 
' } 

'Ji;,···~) 

<ttA l~.lliil'.>t<-1,"'-'.;> 

l.!'lff (H2b:tf/ll!HJ.Mtimj) 

O~lfli~lu.k D f,tiii 

''.?:;1tJilpj(Dftili 

S!lf~:t;(H~5~-7 Fl ~1~Q)AJ-jijijJ 

·1JVJ:J&;j(Of,JJ/I 
(§'t~~Jiili:("'-l$tlil 

@~t:ffVkU{;:f:\fi: 

,j;l{VkDHJ.!I 

C4;;t'lfJi;rjit'l-2km 

(?)~!fl'.· lll;_Jll)<~f;2km 

,:Q;m#i· r.lftlJlli'*'S~km 
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3. 3. 1 ±ihl't--v:/7·&±.it~iJ,i;O);itBW 

( jj ttl :II: ~iali) 
02~j:l(})tt!rf l'-v ';/'T · lz::tfi:~ pg(}) 7)<(}) 137Csiilll IJ:, *g2 x 1012(Bqlm3)1.'i.V,, ~J, 2. \'..' 

~it~L...t:::ii'itt±l$c-ilr9 .Qt::6b f: l;l:, 137Cs"C.'*10.002-0.01(m3113) ( = *10.02(cm3 I 
f '.))) -0.1 (cm3 If'.))) ) (}) ii'it t±I .m_titfZ,!I o 

[~t~~) 137Cs(}) ii'itt±I $-:- 7!< i:jJ (}) 137Csiilll 
=2 x 101D(Bql 13) 7 2 x 1012 (Bqlm3) =~0.01 (m3113) 

03~tl(})ti!!.l'l--v';/7·.lz:±.1i~IAJ(])7)<(}) 137Csilll1J:, ~1x1011 (Bqlm3)1.'i.Y.>~J, 2. -ci 
~rt~L...t:::ii"iEt±l$c-Jj(9 .Qt:::<lbl:l;l:, 137Cs"C.'*10.04-0.2(m3113) ( =*10.5(cm31f'J>) -
2(cm3 If'.)))) (])jJ'iEt±\ .m_titfZ,!I o 

02~tl.& V:3~j:l(})ii!!, l' 1--v ';/'T · .lI±iL~l:-:JL '-Cl;l:, r,fl:I;~ $~~/ifill... -CL '.Qt:Jt, ..t 
~2f~Jl(])fi!& Piit±I (}) iiJ~~·1·11J:e>E1:'~9, iit±l~Jij. ·ii t±I ~:PJTl:-:JL '-C l;l:~~>E 1:'~ 
-cL 'tJL 't(}) (}), ±t:::~iit±lirntrJ:2~t1.& v:s~tl(})tfu l' r ':/7 • lz:±iic#E>E~n~ o 

(~tE~ni§~~ cp C1) mite Rn.Lt~-) 
o 2~t1~1.k ~iffliJr-:t11.-rv';/'T(])1J<f.&~ -::::i';/? 1J-t--1E±;i i:: H25.s.22ti,i;~9&, ± 

lli2'irv';/7f:""'.JL \"(f;l:1 OFl t:J\i;i~Ht:~Y~.:Y>E 

os~tl±lli2'it--v':/7r:-:JL ,-crJ: 1 oFl ..t roti,i;;~ft:~~&.:Y>E 

Ti' • ~ • 11 
•~o 
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3. 3. 1 ±ih l' t-- v '.:.! =;:- • n. ±A:~ iJ' ~ (]) ;1 tB C2) 

~~ttt~Jl~"6't'1.kO)~Aftlllir.lit~j;ISJ C 1 · 2~11) 

\f.tih1~·- ,,~f'\v 

\·- -··--•---'i(,, ;·---,0 " -••-:"ti:: m'<m'>'"'!;':'."'-':!"m""'Jlti, 
1~1~1 - !--'\' ---·-----"-:------ '" '-"'" __ ,_ -- - .,, ---"'11------11-<!1--- ' - ---- '" 11:,---------_,- • [ ____ v,.*••••__ _ r l)J: .. ,;'!'--!! ~ -11-11'-- ;1< llll- m m ' ' 

)', " I "-:_,':'""'"""'~'······ ' "'· •• 

, . A?'J--; •cc, Cf _.,,.. '·'° :::,._. '"'"". ~)(R1-1 , , [ 90mSv~~'_ti?2~:_] 
"''''·''·' , CC rJ;:,, ''"'"''''' ~ -:- -i ------ ,,,., .•• 1-- ,)~,r--- "1;,C'·WO. .•..• . " ' ' ·-""· ·~mu ....... · -------- : "''''"'°' I '°""'' '~"'· .- ~ - x x · · ·t · -~: , --+{/--- . x x x x x .. . .,>,;"·"I u 

tlill,0~·"·'°
1

~ ;f,J::J]j[ ~!Jl!; 1!07001~'1l12J 4 
..[., _ ! • ".' ___ -- '"""°"' ' fl•,.P 

- " '"' -- ~ "" "-" 
l'fil!i>:•?'>:'~l~* // : --~y .· .. ·~ -- - ""' - ""' 

. 'l't'~!rt- '" ~ - _, 

·" -, 1•1 -p ' 

- .. , . r ·t--••r---\!l.t."' .,.~,, ~1J[.B ;-

~ IJ 

,ll.O;oo•;9ooo· 
±1-v;;J---':lii!~lll!'f-L..-:,+· 

t~l-'..'+ 

1 q t!li11~.~i'. 'ltH.:, J'' 
Cs--137:2X 10'2(Bq/m3) 

l!JllP·i:'"''" 

;i<.JJ[,:/f(ll!.W'; -'Jli-IL..-'..--'f) 

Jtll.f-~ ~-+·'.':;lh •r-7 11. r. Jt 1 

"-- -:t:All:!lf 

""' 

Ti' lllii!11:ti 
Til~rn 

·--", 
~:fltU-L..-';-'f 

' 1-'%1i\\\~-'r-1 J~',;l;i!lll 
(OP+IBQQ) 

1-~tm 11---t:."~Mtl.!: 

+H.<;+ I 
12<HJIJ:l1!1khl'litH,;...T) 

l'l.JJ\;A 

1-cASlt'lt% woor 

"'·· i+Jl>fl;;:.-7 
,,2..,.flll'ili:i~'T-711+1,;;f' 

(§1'.i!Q OP•ooom 

-·,·Fj<fil'illl'll 

2~-tm 11--e~Mttli 

--
• 
x 

l!ll';1W• 

f!1''Jr·0.6Jm 

1/:JJ-'llif 
'.IUK~Pllc J.'J€!.\<!-11 <0ili!lfi 

;,: J,f!if!.l~)t'A• 

:w:w WiJ.tr~ii'r.!l:t:l'fili •; 

i&;; Clii.'JHi;..'.!l.1-;i;'J? 

!if\1!11., l.'i.h')? 

.e;;J:;L -:L •{fv:..-'l':L'J I 

i'fi:lfflrtliti.li!!IJCldlli!! 
:J1t1trJi\cJli~br11"'~' oklr>I• 
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3. 3. 2 i1h1'1J<~*!E8 Lt.:~ifl"@ 

<BitJ:l::flffl l.,f::/ ~'7 )C-'.)l > 
1 . t1!rr: 11< i:p 0) ~ ~t ·ti *1 !fl;~ Ji 
~lfi¥1:ili:H~L..t::No. 1-1, 1-40)?1:>, fi:*:fi, ji1J,fi~f~m 

-lf,l-j;;: {f,\-1 ]\ iii* 

go Sr 2,200 25 · fi:*::No.1-1 O)~ ,B fi:*:fi! (H25.7.8) x 1 /2 

(Bq/L) (Bq/L) ·fi1],:No.1-40)~,Bfi1J,fi!(H25.7.18) x 1/2 

131Cs 3.6 0.7 
· fij;;:: No. 1-1:tt!fl'7K O)fi];:fi! ( H25. 7 .8) 

(Bq/L) (Bq/L) 
· fil]\: No.1-40)fitj\fi (H25.8.5) 

2 . ;.m :±: :)l:Jlrii9 ( E3 ) 

ft:*: ft/]\ fii~ 

850 270 
·ft:*:: H23.5 (.ll.iJi;O)flfl~~M) - ~25.8 
·fit]\: H24.12-H25.8 

i>!:iJJitl:l::HIJl Fa9 I:'? L '-C l;J:, fi:l;:: ( H23.50) .iZ±Ji:F:fl~B\!jJ:Jl t.J1 G) cfi1J1 (H24.12~ £ "f'l;l:±i!ff 7]C(j;j 
iJt!lJlO)jjji~•Jtt!l'o/.Jlti.J;JltJ{~t:f:'i L.. -CL 'tJL if::Ob, ;:O)~ 1~tJ1i;JtJlFa9~~~J:E) 

Tf lllii!'ll:ti 
,..~rn 
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3. 3. 2 i1h1'1J<~*!E8 Lt.:~ifl"@ 

(itJ:i.t) 
Olm l±l if (Bq/ B) = !1!! l' 7)< i:J:lt&~t1'i:!lo/J ~;;~ (Bq/L) x 1 -4~~!fl(7J< D ~ "'(J) ±th l' 7J<J1rt.Am 

(m3/B) x 1,000(L/m3) 

Q)m l±l _;_ ( Bq) = jffLl:f:j if (Bq/ B ) x )Trtl±J JtlJ ra9 ( B) 

(iii!i~ (Bq/ 13) O)~J:*SJ!) 

ii7' iiJJ\ 
90Sr 2X 108 (Bq/8) 2 x . 0 6 (Bq/ B) 

137Cs 3X 105 (Bq/B) 7X 04 (Bq/8) 

(iii!i:I: (Bq) O)~J:ti!i;!) 

ii7' iilj\ 

90Sr 2x1011 (Bq) 6 x 108 (Bq) 
131c5 3 x 108 (Bq) 2X107 (Bq) 

lt lll ii! 'II :tJ 
,..~rn 
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3. 3. 2 i1hl'7J<~*IE8 Lt.:~ifl"@ 

(3{T*!Jl:&0)~~1i*ii'J"} 

02. -Cait~lt.:90Sr&U:137Cs©iml±l$(Bq/E3)1:~L, ""(, 90Sr-C1/1,000 -1/50, 
137Cs-c11100.000-1160.000-c(tl)LJ, *~fi~M}t.:1t-crct~~a.Jl9 .Q.::crctHl~ ,0 

O!Jl,~0)90Sr/137Cs1i~~t"'~;,;f;!tttfJ{No.1.1-1:ti!rf7.1< $-Cit~ 10001 =~ L, -C, 1 -4~ 
IfJl 7.1< D iAJ 0) )@7.1< !fl -C I ct*~ 1 0 (ti) .Q .:: cc ;;f ~ o 

< ~1£ ~tiffi i:p 0) mf 1±1 trn *'l M ~ > 
0 )~)'~O)~ff¥ "'('jcj:7J<:f.i 7 .Al:J::.Qi:th!!lir& Ji&"(}') IJl,,;f"{.- I f-.l:J::.Qi:th "f 7J<O)(J.J...t 

lf~~~lflo 

Oi@iHIJ~7J<ig£~~1l[I$~~~i:p 

Tf •~•n 
•~o 

42 



3. 3. 3 j~J~iille±f::=i*lLt::tO)fJ{j~t:e 

( 1 ...... 4 ii}~ 7J< D P'J 0) ifil Jl ± tti :IB!: tf 111!! I: 0) iiJiiilli) 
(H23$11 fl ;~1J~(])i~i~1AJ;a!l±fi:kfm, 5'5m;~~o. 1 (m) ( i&~) ~itm 1.., -c~it~) 

G)137Cs: 870.000 (Bq/kg) x 0. 1 (m) x 400 (m) x 80 (m) x 103(kg/m3)= 3 x 1012 (Bq) 
®90Sr: 1,200 (Bq/kg) x 0. 1 (m) x 400 (m) x 80 (m) x 103(kg/m3) = 4 x 109 (Bq) 

( ~fift If& 0) ~ E:\311 iiJifilli) 
0 137Cs : 1-4-i}~;i)<D IAJ(])ifii:Jl±l:'ililf:137Csl;:l:, fi]i::3 x 10 12Bqcf!E~o ifii:Jl 

±1:1!&7l1l'lt: 131 cs1;:1:;~1±l 1..,1: <~ ''t1Ji"fJ{i1.> iJ, 2. 11.'~it~lt:iml:f:l .m.(})fi1J,fm 
1 x 1012(Bq) (})~~SJl l;:l:fti..,L 'o 

0 90Sr: li5J~l:i@@±l:'ilJii..,f:90Srl;:l:, fi:k4x109(Bq)c: ~' i@@±1:0»:7}1J'L,f:90Sr 
1;:1:;~ l±l 1..,1: < L "ti ii fJ{ i!i).Q t:clt:>' 2. 1.'~i\W I.., f :im l±l ii:(})] Jj\fm7 x 1011 (Bq) (}) ~SJl 
l<J:Hi..,L 'a 
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Draft of points for answer to the Permanent Mission of Japan 
(Note: these points incorporate advice received from the INES Advisory Committee) 

The application of :NES and determina:ion of an INES rating "oliowlng an event is a national 
responsibility. The use of INES as a communication tool should be done as part of tiie broader 
communication strategy of the national authorities. 

In assisting Japan to decide on whether to apply INES in the case of a leak from a vJater tank :n the 
H4 area at ;:ukushima Daiichi NPS, IAEA suggests to take into account the fo!lov;ing: 

• Along wirh effic-ient commvnic~tion to the public ~bout thi:- s;:ofE>ty signific(l:nce of the event, 

the highest priori'.:y nov; is :o mitigate tPe leak and take actions that wiJ: prevent similar 
occurrences. 

• The 'ecent lea;.: from a water tank in the H4 area is the most recent of a number of eve'lts 
that involved leakage of contamina:ed v;ater from the facilities that 'iave been established 
to implement the necessary recovery operations. Previous simi'.ar events were not rated on 
the INES scale. The Japanese Authorities may wish to prepare an explanation for the media 
and the pubt:c on 1..v~y <;hey \Van<; to rate this event, 1..vhLe previous similar events have not 
been rated. 

• One possible communica:ion strategy, rather than using :NES as a communicatio:i tool to 
rate each eve:it i:i series of similar events, would be to elaborate an appropriate 
communication p:an to explain the safety significance of these types of event. W'th clear 
content and appropriate frequency of messages, such a ;:>Ian could be highly effective. This 
\.VOuld avoid sending confusing messages to the media and the public on a possibly long 
series of INES-rated even:s at the lower leve:s of the scale, for the duration of the entire 
recovery operation. 

• Whatever communication strategy is adopted, it ls important that the information required 
to properly determine tre INES rating against all relevant criteria :s collated, and that a 
defensible rating is determined. Frequent changes of rating will not help to commu0icate 
the actual situation in a clear manner. 

Answers to specific quest:o'ls from the Permanent Mission of Japar: 

QUESTION 1 
\.Vhile the accident at TEPCOs Fu-<ushima Daiichi N~P has not yet totally come to its conclusion, 
would it be approoriate to apply the iNES scale assessment to those facilities (i.e., the storage tank) 
that VJere established as emergency-response measures, in the same manrer as nuclear power 
plants built under the concep: of defence-in-dep:h? 

ANS\VER TO QUESTION 1 
F\IES is. app:icable for use as a communication tool to any nuclear or radio:og;cai installation 
operated with the spec:fic purpose of protect;ng workers, public and the environment against the 
hazards of ionising radiation. :t could therefore be an option for the Japanese authorities to apply 



INES to the event of water leakage at the storage tank in the H4 area atthe Fukushima Daiichi site. 
As a general matter, the "defence in depth" criterion can be applied in the context of INES ratings for 
facilities established in resoonse to an emergency situation. Such facilities and 'T.easures (including 
the storage tanks ;n the H4 area atthe Fukushima Daiichi site) are under regulatory control and have 
been approved to meet safety requirements. So, in this regard, INES could be applied. However, 
other f"actors also need to be considered includirg the overall clarity of commurication and the way 

such messages may be perceived by the public, media and international com1nunity. As noted above, 
the application of a comprehensive communicatior plan, rather than just an lNES rating, would help 
with communicating clearly to all stakeholders including the public.. 

QUESTION 2 
It is considered that the contaminated water stored in the tank in question has been recovered as a 

result of discharge of nuclear rr.aterials to the area beyond design basis, at the time when the 
accident at Fukushima Qaiic'1i NPP occurred. Would it not be a problem if this case of leakage is not 

assessed :n the fra1newor'< of INES, because the leakage is regarded as a part of the accident a:: 
Fukushimil Daiichi NPP and the accidcrt Wil'.i as'.icsscd il'.i IN!:S level 7? 

ANSWER TO QUESTION 2 
It \.Vould be an option for the Japanese authorities to consider this event to be separate from the 
Fukushima Daiichi accident, as this event occurs in a "new" :nstallation designed for specific 
rad:ation safety purposes. 
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2- 4 . i2 V r) bL~9~0)~~ti;l{l~J~E~*6~ 
lll~:iE'.~!ifi!O)J!l.fli :Bq/ kg$) 

~~ti H 2 51+ 4 F.l'"'"' 6 F.l l*~7.:t H 2 51+ 1 F.l '"'"' 3 F.l f*R.lZ 7.:t 
C=t:l~M) ~{;ti:~ )~~AE'.*6~ ~1*~ m~AE'.*5~ 

*1 9 67\: 9.3 7 67\: 1 4 
~110m (t.111:::: : 1 61JI : 5.6 (t.111:::: : 1 61J1 : 6.6 
(*'92508) t::5~xt.1=: s) IJ1~: 6.9 t::5~xt.1=: 6) IJ11~ : 1 1 

*2 2 67\: 0.48 2 ft:;*;: : 1.0 

::i_ I'D ::J7r:'.J b C:::<-::Z::t= : 1 ft/JI : 0.33 C:A::Z::t= : 1 ft/JI: 0.87 

90 :?DV-( : 1 ) IJ11~ : 0.41 :?DV-( : 1 ) IJ1~: 0.94 

(*~291+) 

• ~11 Om1Jt~t:1:1-cnrc~1*~' ;11m:!=l:r::~AE'.i~~[Q] 

• JJ0;19.u90;11JJrrc1:~??.u 1 s1i11JJrct~l'\-C*~ 1 11.000-c"~~mr:: 1~1,' 
* 1 I! 11 OmtJt~tf:l ctt/cliitir~~ld:~{:ij;'!tiJl~'.lE, IJ:il5, m 11 OmtJ1~tl:lctt/cftl:!ISl(7)Jll(lliJ'l'±i2 'V':'.J Llilllld:~-CJ§!:&"l¥ 

l\1!L~1' CJlJ!!Hltg;izV':'.Jllllllft/\: 9.4 Sq/kg (l:) ) 

* 2 ~ ~lil*lll1Mllll l<:il5~ 1-c, JlJ!!Hltg;iz V ':'.J Llil!l1J1l:1112 iit:fll i<:: :J~ 1-c, lii\~f;i;: '!t lllZ it'1!1!11.,,, ;~)E, 

Wn:•11 - 6 



3. ~f~O)~~~~t~ 

0 ~O) 3 ~IC:Jv 'T*i!~~N!l:i: 

CD ~ll L' C: o:imi:§1Mii2 V r:'.J bil~o:iJ~[C'j)teJ#I 

® ~1't~J'i~~j 1~i2Vr)b)l~o:litll~Bfflo:ltelm! 

@ ~1't~~J'i~~1'~i2 V r:'.J bil1Jio:l~B~~1~o:l~elm! 

o~oo,~~~~11~~c0,§~1 

IQJ~ft~!*~JZ · i~~:r:E~*I!~ 

Wn:•1J -

r-:;,,_,. it' 

,<;; 

'Iii~· u nt111~:&:r#: ( 7 !#'. l • (7/9J,IJ 'jJilJ81 fi:iL!/Jn) 
ii 

Wlf,, 
~ l~i/t~fil!Jfilll.!K.Q { 4 .6) 

Jtf,S;i, 
[101 /lt.Q,13. l!lllJ 

';·till! 

0 i¥iHl.~ ffe.$!1( 
tj''lll\i! 

HJ1P ~ (.T;u __ ,.,--· •· 01--s-t 
sJ''f'' ,q ,-f~JZTIJ-- •, LfJ fit p.,~ DT-52 ·1:81 

:!!f;i(lj• .' ,!;1' j'' / T1T·B2 
~l,/i';I \ 

'''""'11' DT-53 J \ 
. "'''lli•~ "\ -n~ \ ~ \,Al 111 •1' \ ------,vj D T S 4 : 

""

1

3,11! \ , r-51.l lfl T 83 

·)tfflfft+i{ :. 11~ I I I ' Ii ,,._, Vo'·S7 D f·B4•1 

,. ~'0 l / 

~
'ill. ri· . W #Iii , · " D T·5'c·/20em 

.fiJj ! " -···" " 
~ ~ _,., b 

°Q • #F1 

,,~fvtrTiii~'-.. '1.';':.:~c. 

·J.JlllJiliP. .-
~ 

1 iJP.atft:p~~rJ 
-~ I 

'''r!Ttl'I:•·.• b..:l!,.f;ITJT 

ll3J\ll!lii'\A r , 0 -' ,.......,9 ·:· I •"iJJ«l3m•r 
/,!o!\11 
• ifJ!f 

~1~1in_~~~ -"' 
1$13 .f(i(i,fl~~iliiil:ii (H25$ 6.§ ) 

B:f 

20 1<n1I 
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tm o:;. $-JJlEf tJ ~~elf 2 o km ijJ iA1 i&l:EX I<:$ It 2 fil frm 0) i!J1I 6E *.5~ 
I . lE.#.\ t:= 91 J:/".11.'<i!i!!i!.\!ll' 
(1 :f!:.!11. ~~il!l1t.<2. 1c:m1 ;ojjj~JE~ll'! <l!lm1-t1ot;ro "111la!J' 5m;gooo-- "i 

~!!L3: $¥!RB) !iO!·ttli'IS ' (l):j;_j~~¥1&:1 00« 'J [.,..J(,.ikgtl_A, !§~J1J ld:Cs134, c s137C);§r :%"t(Bqt kg ) ) 

,., (4/ 19) 
Y1T~ X.'.lt.i~, ?-7'5, J\1':nv-r, ?7t-:::f <tiv-r, 7-':1-f. M11-Y5. ~7;:..::i-:>, -'S<?'::i 

"' QI 31) 
='EY:t:AX... -f'-'til--,.C J\'.H::l:lH. ?:::i:ti/-C t:5;<,, ?':15, j]j-;ljOJ5, 7,-;-J-;<., Jt-7#7, ?t.!lrl, 
4Y7Jl.--f 

,., (E/2£) -f.Y;ljt;-( !::5-A Jtf':.75 ',..-·( t.J:;t-;rj.Y?, ?tiW, ;/:,i C'?1"1.\ 7'J'l'1J 

"" (7/23) 
=:'EY:tA". }(!ft! vi. '<.:::v:llr( t.5A ?:l:H, -fOJ:tiV-f, Y1:J-A 1JT:t!Y5 ?f-.")?'-( b'-'tlv,( 

'" {4/ 19) 
JF';:tn:"-. f4<1' !(!(11;_,..,-_ ?::i:tl!,-f 7~. '71'1;.r( Y-{-t-1' ??T~ f~ 'JTil_,-f 
, ~:1?7-10-:t-'f'. JJ:J-;'j;:,5, '\'-TJ:::l'), VYl"'J-f;'J.. ~?'1. ~?'=t M-9J'JV-C 7 1J1JJ 

'" {S/ 31) :::tt:Y.tlA•'< E::5>\ -;c:::rtl V, HHtiv< ?1L>'< ??'5, Y-r-:t-:<.. YC".17\ 1:rJ-tlY7, -:JY'i"J.f1J 

"' (6/2{;) 
?::WC->1, 'Yb.YD"Jfl. }(}(:!)...-..; 7-1'7-A !::7A ?t'V-f. 0--D?'T. 
~/i->)1"11 ~?'=i_ .b.5't.!,,-( 

'" (7/23) 
::::R:::-h;;.-". X:::V::l--1, 1r;\jjV '<75'. ifl".:';Jl'.'J. ;..-r:i'.'.17 • .lo.S.-th .. -C hTJ:F..15, "!'7::.r:::D ts:A. 
'i'tlY-1. 'l'i".:!'.>'1 

~'lfJl.::!;t;r~ 

""" ·-;\-""- --
I> ,,-4@11f. :ilffi!Jl --., --. , - --~~IT•, -' _ .. ;r5:aa -- Iii ' ,1,_;w;-:i*~ D!liU2 -' -, ,;;, , 

' .'ii'.2 ' " iit ..-;:;/ ' ' ' ~... , 0:>1a 
0 W!3 ' ' • ' ' ' , I,. ', 

, 

·-~~~ ~o 
, 4, 

' ,1"$"1=- D ,' 

~ "!~ ;·13 ,' 2 , 
- ,':ro krr 

' . -- . - , 

~~~~ r,-.93 - -fl5 
,?, 3 (4/ 'ii) 

:>·-1-j-°' L'5°' XY-t-:I. '1'Yt!1..o1. 0?1'5, :::ZA"i', 1IT11Y5, :'f-'t .. C "'7'1:J 

;< ----- - - ----
,"&3 (5/2S) 

i>U\i:!W, i:::':;';I, J'.{T:J.. ?:Jt'.!..--f. XJj[.....(_ tJ::t-tlY-:>. O.:-::.rP:1-11J 

. 
.ft3l6/9) :;:it::.r:t.>~""- t5A ".::;t.:H. ,\jl'.:t.10·(. ?-fJA _..,..S-1Jt---f. ?:!t..-r. LO/til-.--1 <75 

J~:3 {7/ 7} ::7-1':;!-;',, A7~. -1Y1JV-1. <"7'-1, !:::'.'.";',, X1:1/.-f. i\'.!t1lv--f. <:::i1JW. 'l'i-".l1"..f 

t.7>\ ?/;17. 7"11-A 'Th...;,.,7J-;;1J.. ZA=t-, ?tilri'._ '?':JjjV-1, 1J1"t.l'l7, J~!tt.iV-1, 75'"' 
fi<L (4/;6) b.-3.'tiV--f, ;t:.7::..-:::J?, 'lYi'":'1'h, ~'Y'::J. V1J-(:1J 

.l{J'it.lV-f. 717.:.:<.. ~::tiV-1. b.'ltiV-f. t:?;o\ h7ti'l7, XtiV-1, 4"-7:.-::?, Y::t~-fh. 
li<L (5/25) 'lYT~. :SZ'Y:::i 

.'504 {6/ 9) 
l(f\t.lV-f. :::J'E/fJA/'\... 7-f'T;:J.. D.:.:<.. ?117. b.YtiV-f. 7h..'l1r/1J-.. 1JTtiY7, 'ltit..-f 

.lf!4 {7/ 7) 
:::tt/:iJAX., 7-(j-)'\ J\J\tiV-f. -'i"-7/:::J?. 'J"b.YfJ--:J"f:,, XtiVi, 1:::3;<.. -'(;_,;lj{...--(, =::;{$'::J. b.'l:ffV-1' 

1 



'ftl (4/12} 

i!l (5/10} 

.il!,;1(6/7) 

ttl(l/11} 

• "'~"'= 
' ' 

i-7<:1' A ;!;:YI-", :::l'EYJ:l.A", Y.fT A !\J\jj _;-·C ~::::ltiY-C iJ'Y-l::fJ\ i::5.:J, IS';JAjj=- 770.< jj-H'"' "..,,-, 

il!JJ2 (4/12) 

WIJ2 (5/1C) 

f!l2(£.'7) 

f!j2(7/11) 

flj 3 (5121) 

!ft] 3 (7117) 

7• 
... 

J ""- ..,-
JO ~J 

- 'O'':J " f( 8 (4/23] -• , 
" , . "'"' f"J , t::5ol. Jl'"'J:t!".>, trTti0/5. O.•o-)'T, "l'-1"5, "t'7::..-:i?, 4Ytil,'1 9i:JY-(. Y;;':>"YJof;J. ' . -- - f~8 ('./24) 

'-..;, "f'.J'Jh -.,.~_ ;ij5 -• ~~ ' ' 
,. r --, 

:i, ' ' - 111\:tiV·C -(Y1:!H. >t:".>:1!?-_h.:/1JJ.M, trTti0.-5, -'l'Y=-i. '<'':ti\'., ~J'Y:J?, 775•:.t/+f;J. - -- f~e tS:2"l 
- - - .j -- - - -

·~!?' (7119) 
:;;<:J:jj_,-(_ !SJ\ '!'Yifol. ;r;.?;it'.'.7, h-J-1i3--,,, J'-:f7•;; /':!A i::_7C.'h""':~ '<'':ti\ 

'" (-4/Ze<; 
t:5;t. .::::«, Y7'5"J l'-f )\ ~YY:::l') 

"' (Sl1S; 
Y--;15';JJtfy.,_ _::::x 

'" (6115} t:5::< 

'" {7/13) 
'l''-1-tf;I-. AJ:-'\=, ts-"'. 1:::5-y;v.j=. ;rj-tf-"': 

ili:J s (4/20) 
t:S--"" 711=4, Y7'"f:J_/if_;I.. 

\!!'] 5 (5118) 
!:::5;1-. Y-{::;-;;I,. -i'Yt!Y-f. _::::;<;, '7J,,,"/tJol1:J. fr-If;;<. 

!j!j s (6/ 15) """"' ::::5;<,, 7-1'1":'-, itS.--'tf_;I.. 

jfij s (7/13) 
7-fTA !:::5;;1,. -=". 775'':-' _!if;;<: 

2 



(3 'fflmtii!'.'Y".J b <Dliil:Xii!i: Jc:J: ~B ~~ 
0 H25if. S,E3 - 7,E3(1)$JJF.:~ii~ 

l~~M-Jff.TJJ~·~ffi20k;Tfil9iJ @lffi~;~pgg.ij< <)l 

t~~;j~i?_;o;-.,1:., 134' 1371JJ-&;""@:tf~ ~lli :-"?l--Jl-1 kge±) 
~$-'i tf'i'k24$- il.,Ej 16 ~-:.l!!i ) : 1 0 0 ./'{? t,.J[,/ kg 
..1jZfit2S£f. SF.! 103 ~ 7,E3:238 !;::f*Ej)( 

;@,~}':g !lll:j;;::i]i 

?D~1 67D 

:Jt::.:-JJ.Ar\. 390 

J (J (jj 1--1 350 

:;.ro;;<J\J!t 230 
x::m 1--1 218 
71-T:J. 169 

I:::;>' 166 
I \~1,I-< 129 
t-=;f--lj';f.. 90 

;f\..;'.,rif Y, &5 
A;(~ 67 

10/jjl.-1 61 

x?f1 31 

'T 1..:.. "3/1J':.l1J 23.2 

Jt\_':J;f\r:'.J 22.3 

fJTjj:,,.r7 21.7 

-" 21.3 

x:tJi.-1 20.8 

x?f:; 18.9 

T:f:;;'Y Jif .>< 16.7 

YD?'T 15.9 

.l:. ;_;jj V-f 14.9 

-:t:-7/:Jr:'.J 13.S 
7;()7)} 11.4 

1::5-y,<jj 9." 
xr<'.1?'1 53 
xttJ( 42 

;t::t77-1::.r:t-=f ND 
jj - NO 

V'Y rr:J 1' 1J NO 
x77:1 MJ 

sCt::i ND 
i7 !J.fjJ ND 

~1Jvtii: 

44 

50 

6.6 

15.9 
ND 
ND 
52 

4.7 

15-4 

7h 
ND 

15.5 

5.6 

ND 
ND 
7.1 

ND 

4.2 

ND 
ND 
ND 
ND 
4.6 
ND 
ND 
-
-

-
-

;J11JL18~ 
~*{ilil:!!@:) 

614) 

29(19) 

32[~1) 

1{1} 

22(3) 

2~(2) 

33(2} 

51 
4 
4 
3 
17 
2 
4 

10 

14 

4 

13 

' 
12 

5 

10 
11 
2 
7 
3 
5 
1 
5 
5 
1 

5 

1 

SD 

it 4D ,, 
.,; 3:J 

"' 
"' 2D "' ~ 1D .. 

' 

3 



• 
1000 . • •• 

H23.3.11 H23.927 '-Q<l.4.14 H24. 031 H255:'.9 

-fl~6 

rnoooo 

1il00 : 

100 : 

1{} i • ••• • 

' ~~~~~~~~~~~~~~~~~ 
t1L33.11 H23.927 H24.4.14 H24.1031 '"125.5.~9 

-fl~B 

• 

• 
' ~~~~~~~~~~~~~~~~-

HL3.31' H23.9.27 H24.4."4 H24.'.'.J31 H25.5.19 

10:;000 

10000 

"'" 

' 

•.fiii:!iil. F 20 
km~!J!-

•fif>~ 1 F20 
km!E::'J 

'.b'~a 

• . ,,:... . . 
• • •• • • ; ... t:~"': f:'Jt 
::.:.~~a:t: .. u• ·~-•• 4• ,,. ., .... . ... ..:",. ·~ ... , 
• , • ··~ • '· ¥_ ~~ ................. 

•• ill' ·~~ .. . . .•.. . ............ -, .. • • ..... ,. •!..• . . .... . . ,.,.,,., ~ 
H23.3.11 Cl23.9.27 H244.14 1-<24.10.31 H25.S.19 

~'-oN:B 

4 



liill! B !ilill!ll!Plf , ...... " . 
<l!l< ) 

H2 10}j A 4 
H24 122 AC 29 
H25 1Fl D 70 
H2 2A ' n ;::" 41 
H2 3}j D 74 
H2 4A D 109 
1-QSfE 5 A D 69 

H25. 6. 6 AB,C:D 33 
H25_ 6. 28 AR ( D 26 
H25. 7.4 AB,C:D 26 

1-QS. 7. 18 D 15 
H25_ 8. 6 D 9 

1-25. 8. 22 D 6 

" - ' 

liill!B liiJl!llPlf •-"'-<>> " <l!l< ) 
H2 3A AB.C:)G 124 
H25'F4FJ ' B 0 G 67 
H25'F 5 A ' B ~G 148 

1-125. 6. 6 A D 16 
H25.6. 12 C: G 13 
1-25. 6. 18 AB, D 15 
H25. 6. 27 CG 9 
1-125. 7.3 A E\ D 16 

H25_ 7. 12 C: G 12 
1-25. 7. 19 AB, D 27 
H25. 7. 25 CG 8 
1-125. 8. 2 A E\ o 8 
H25. 8. 7 C: G 10 

1-125.8. 13 AB, o 10 
H25.8.21 CG 11 

c sm-&.:ira:~O"J~;f't 
®l~liill!ll!Plf ) 
XJ"T fA 
b.7"/1 r A 
.b..7'..11 f 8 
~o ~ F 
i.J.7'..J-( D 
b.7"/1 D 
i.J.7"/-( ( D 
.b..7"/1 r D 
.b.?"/1 (A 
b.7"/1 ( 8 
i.J.7'..J-( r D 

C S~;~~l'5'i(f)aJ.~""'t 
®.~oliill!lll.'t 1 
b.7'/1c81 
Y.-fT:f.- r A 'l 

57 J ::J>'-1\JV f B ) 
~DJl.J'\Jlr (A) 
5.-'D:f.-J\JV r GI 
iJ..7'.J-( r Bl 
~D:f.-J\JVfGl 
0.- D >'l\Jt- B -, 

b.7'/1 c 
J.:,.7".J-( B 
7-fT>' G 

H25.8.26!Jl:i9: 

A :t'llm~{ijjfi, B ~Ja°~i£f1ift 
C tfJ~jJi:~f':tili, D ::ltlJ.t:j5~~f1:iIT 
E : 1- 45m\1.l<~ml~§Bf1ia 
F :i~~Cfll£L G 5~)~~~11iff: 

>'.llH25.2B~!J.. A.t:YJl..- l-7i/.:Z, F~~p~ UQJ~~l!!L 
'l'JH25.2-27 J: i). AC) YJ{, i-7DAP'g'@[J;l:l,"<Bj=i{\li1J ~~ 
im£':~.i:i. 
®H25.3-5ct•JEI= t.l::::f3SllM, !!!1=3.131= EIL1J::'"15@l'E~it< 
~i:1!:1 G<:, ~~~~f.'Hili~'fo 
C-DH25.3.7- 3lL. C<:H~t U!i'lli~lll!i 
\'.'J H2:5.3. l2 - 13:=, A,B,D<::!i!W! Ufijfi:;i;!Jffi" 
'i.lH25.3 15 - lE!;:, G Z"IE'<ifii LI!lj~~, 
<.<)H255.9- ii!~Oili~ Li~=~H:." 

Cst~'lr Bolk g (·+)) 

Cs-134 Cs-137 C s15it 
5 900 9 60(} 15 50( 

94 000 160 000· 254 coo 
75 000 130 ooo: 205 00 

260 ODO 4&:1 ooo: 74C 00 
69 000 130 ooo: 199 00 
59 ODO 110 000· 169 00 
55 000 110 00(} 165 00 
72,000 140, ooo: 212, 00 
61 000 120 ooo: 181 00 
57,000 120, ooo: 177,00 
45 000 92 ooo: 137 00 
: ~;E_ -tW-m:<t> f-

- -

Cst~'~ ( B q I k g ( ·+ ) ) 
Cs-134 Cs- 137 C s"@i"tt 

150,000 W:>, 000: 43C,OO 
56 000 110 ooo: 166 00 
93 ODO 1&:1 000· 273 00 
39 000 77 00(} 116 00 
28, 000 57, ooo: 85, DO 
27,000 54, ooo: 31, 00 
38 ODO 77 ooo: 115 00 
23,000 48, ODO: 71, 00 
33, ODO 67, 000• 100,00 
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Xe-135 Xe133 Kr-85 

A*- ND ND ND 
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Jo.~*'8if-l'\1'~~ [Bq/cm2] (8/16)11~'.iE) 
~@Ip.f3fi!i )I\ !;7\fi!i 

~~J: 7.0E+OO 3.1 E+01 

7.A7rJv t-J: 2.0E+OO 2.4E+01 
M>ill I- 1.1 E+OO 2.8E+OO 

~1* 2.2E+OO 3.1 E+01 

:J;;-'.i:E'.#.UR~'.l:E'.~~ (H25.4F.l - H25.7F.l) 

~±~Hil ~;7;:1il 
3 . Ox 1 01 [Bq/cm2] 1 . 4x 1 02 [Bq/cm2] 

r:::> ~~~iW!fi$i~(l.)~lfjjf§~ ~rl·~ ~~t 
~~©7-5'C:JEJfill©f5~ l/\Jv. 

• tt••jill,j (J) ?71V~llii'isi!:l!ll [Bqtcm21 (8/16)11~'.lE) 

·~'!'~•* 6~· I 2.2E+OO I ~I -3-.7-E-+0-1~1 

1.:> 'i$~©~oors~~llC:JEJfill©f5~ l/\Jv 
)I\ jjg tlj ff!i /iii Q) t~ il '!' j~ 

•!Rtl:J -

' ~--

~ tl!i )'5 l+l\21~[ Bq/cm2] 
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~ ~4l ~ [)<hi r2J~1 «] ---- 6 ~<8 
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@ @ ® (l) 1 © ® s' 
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D © @J ® @) @ © ® 

'lllli D /Olli D @ 

I'll- TIZ @ 4} r;; ~Ji @ (;) <§) @ @ @ 

~~ [Z::JQJ ~~ ~<8 ~ 
® 
@ 

,- ---- ----- ---- --, 

}(;\ ~p~ 111 lli @ 

1' 
(:$t[@)J'S'::i:l;J~ [com:) 0 (J:fi1_Lf:tolJ) [l;;l$9~.\:l 

lil1lili~lli'.X (;,H~::i:ti3~] 

''>li*iil\".10< Cl)rr1 Bc1 e:m2 wm Bq erri" com Bci c111~ Cl)t11 Bc1 ·('m2 

(ili:lliiJ~~~,rt [c:r;rn]) 0 (,'fJ..t~rFn) !\ (~J~l~.Jlfil) f§tp:fB,~ 

14 6557 13.5 26 1232 25 '~8 1315 27 50 1516 3.1 

I' 2674 r,5 L 815 ± 2' 3[',73 7 .. s 51 77'?. 15 

16 U1 28 I~ 40 50 52 4. 

17 ?467 50 29 24 41 5400 11 I 5-'3 463'.'l g5 

[iPIJif'~B!.f!] 18 '.l66CJ 75 ~30 887 2.0 42 385 0.7 54 .?:166 48 
cpm Bcrcrn~ cpm Bo cm" op111 Bo ·cm" 19 4658 95 ;~1 2151 44 4:~ 3045 6 1 . ,.,. 

,).J 2283 47 

1 308 0.6 6 1654 34 11 1518 31 20 874 1.7 ~J2 2009 41 ·" 324 06 56 3702 7.6 

2 711 14 r 3070 6.3 12 10800 22,2 21 5171 106 ::l3 2524 5.1 45 1520 3,1 5'( 1864 38 
3 /02 1.4 8 1166 24 13 1801 31 22 8301 109 34 1964 4.0 40 1b82 3.2 58 2011 41 

4 2885 5.9 9 1379 28 -------5 577 1.1 10 [,89 1,2 
2~~ 2565 52 JS 894 18 47 3914 80 Su 3559 73 
?A 16160 JJ2 3G 5945 122 48 2837 5.8 50 1607 34 

25 3394 G.9 '.]7 1215 2.5 49 1054 21 

53~ v /l\J t;ld:, i5./:Bq/ cm2,..,_,33Bq/ cm2f~m'."C' if>~, 
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Kt± 
N2 70;<,:p" Bq/ crrf N2 lfDJ.cpn1 

1 350 7.1E-01 1 ( 800 
2 350 7.1E-01 21 1300 
3 210 3.3E- 01 21 650 
4 2800 7.4E+OO 2 170 
5 1800 4.7E+OO 2· 500 
6 1100 2.8E+OO 2, 600 
7 210 3.3E- 01 2' 500 
8 1000 2.5E+OO 21 1300 
9 800 1.9E+OO 2 800 
10 1100 2.8E+OO 21 200 
11 1800 4.7E+OO 2' 1900 
12 230 3.8E- 01 31 800 
13 500 1.1E+OO 31 100 
14 550 1.3E+OO 3· 850 
15 700 1.7E+OO 3· 750 
16 1700 4.4E+OO 3, 130 
17 550 1.3E+OO 3' 1800 
18 2000 5.2E+OO 31 100 

Bq/ crrf 
1.9E+OO 
3.3E+OO 
1.5E+OO 
2.2E- 01 
1.1E+OO 
1.4E+OO 
1.1E+OO 
3.3E+OO 
1.9E+OO 
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1. El~.& ttxtFi' 71<. it~~~:Ql{~j~ QJ 

1, 2~-(})"-7.A'.i'.(})jl\IJ.1<""3J::ttii3it'P.J<T.>£~7-~~~ 
f~L.. .. ~~*~tJ6'.ll6:11(fJfI.;jfj~6'.ll~)1::raJ rtt=~i-t-\0~~ 
~Bili:·ffti{f~11~at"-<T.>71-~·,,·,?""3J::tt~-7.A'.i'."-<T.>~*4 
.:;•7• 1JfJt~(])1f1m~?ir~l{ (~j\:fr) 9 ?Jf=:/r/Jo 

;I \I 7.1< . ii 3!to/J fi~ ~l~ 
1iS-• 2iS-• "'""""' 

f*l&B H25.2.22 
*~250cc X 2 

);fl7.I< (ti !1JZ ~$!Ji jj!jj *~ _; : 

f*ll"~:I: 7Kiml'$~1 m $~0.7mSv/h 

~jj!jj_t*~lm *~0.4mSv/h) 

);fl7J<· ~10cc 
itli~ (ti11iz~ff!liimt~i.: 

f*J&:I: *~4mSv/h) 

-•• •i:i•n .,...,,., 

H25.4.12 
~500cc 

(t*l1JZ~ff!liim*~;_: 
7Kiml'~lm $~0.lmSv/h) 

~Sec 
(ti 11JZ ~$!Ji jj!jj *'~ ;_ : 

$~0. 1 mSv/h) 

I,·" " 

I.~ e 
15:Jl~i£.IJ&J....t;; 
iii' 7]< • ±:IE Ji it 

(~1 Occ) 

,. 
' ' 



2. ~i'7l<·it3'.~~JIXflpJf OJ 

-

1 ~•r;;1:•1.1~tg§.r.•J7~t!.!1t:ili: .. 2~•r;;1:•1.1~iJllJRHR (B) M~tl3~© 
1 l!i1*~~:fLL.. .. t--?.A~ (:l:t!fl'l!i) ©llii'7.1<1.l~tJit~~~t*l&o 

1-§-Ulf*Jl)li:!Lii (I*! IJ i:!Lii) 

1• ~. L_J '°' D II n ITIID 

Li!l1 ,f.l. 
u .~. ·1 r r r1 
Ull . . .~"•'•I - •. \;J: 

. I 

~ /~,I ;,/;""""" 

\ ·iQt •.• :_· / I'.....-G~ r' ! \=:].\ .]~~~: . 
·'/I . ·.. . L ll=Ill]=ll .. ~r; 
.. . I 

~. '
01 11 • IE3LJ~1 ·l · 

o L.J...LJ L-.............1, .. :::i ·c=: 0 11 2J11uu1111111111 1 

1 ii} l!ll mi 'f-:ti' lf ~ 1 llli 

liil 7.1< fi7J< ii~ 

it'1t~timliii~ 

7.1< Plii l' f.J 1 m ;& '{$ 
1*.t.f..11 m 

1*00 
;.m;007.k7.kitL: :lt!fr 1 IP'~'*lm J:LJ~5m 

2-§-Ulf*JJ&i:!Lll'. (I*! IJ i:!Lfl'.) 

D LJu~JI 1~11: JD ,:1 
[ •J I I 

::1 · .. -
\ ,,/ 

~ 
···.· 

. . 

.. ::'\ I j I'"' J >- .,. I ' ~ ' 

~ !''i-1 ---~: \\\ ~-- h~ 
J~n :i ~ u'---" ~ 

llld[~rJll!11:J I 

1 ~ '"; 

2~Ill!Jjj('f-:1}'Mt1¥ 1 llli 

liil 7.1< ti7.I< ii~ 

it'1t~timliii~ 

71< Plii l' f.J 1 m 

~-7!.~lli~.M~J 
:11.t. Plii 

•• •i:i•n 
;;oo 7.k7.k itL: ±i!fr 1 rit& '*rm J: LJ ~ 5m (J± :t.J trnfli1J 
~"]' J:l~(1,):;:;*J:l~/JI i; (;j:$~6. 5m) 



3-1. $i'71<~*1TJl~O)~:f~~ OJ 

-

7.J' 1.ff J:j § § Bf.] 

r ~?~f~*i ~'f!T 
(Cs134, Cs137i.1Ji~) 

~ a ~~~t1l~i.I& d);* m 7K (]) IJJ rtiJ ~ 1£: tl:!tfi L.,, ~~ * al.J tJ ~~ iFm ~~ti: ( fnl 
~ /3 ~~~t1l~i.I& 11;1i'~P~~ifm~) I:: [ti] rtt.:~~;j"I ::i'i5 m 0 

Sr89, Sr90i.I& 
1--'J 7'71.,,)JIJi 
ii*1:t/i.lli Wi* m 7K (]) IJJ rtiJ ~ 1£: t~ tfi L.,, ~~ * al.J t&: ~~ iFm ~~ti: C fl' 

pH !ltil1W~~ifm~) 1:: rai rtt.:~~;J-1::;'15 mo 

¥J~$ (ZJRPV · PCV(J)~Wj~~·l·1~ifiiillil::;'i5 ffl 

;:n * "'f (J) 1 .. 2~ ~ R/B 11'1Hlf00 71< (J) t* If~ "'f 7.J' 1.ff Lt::;: c (J) ~-@ 
Cs137JIJl .. ±i~JIJl&ltpHl:":J~ '-C, ~1t(J)ftiri'.lJ~~~o 
*Cs1341;t-*i~:J!JliJt*12~t:~L 'f::./!h, .:f )~:JtJl30~(J)CS1371:'~~ 

•• •i:i•n .,...,,., 



3-2. $i' 7J<jJIJ)Efa~ -Cs137jlJl 0 
-jlj :::J--j--, l---7.A:i'., PCVpg O)im@ 71<1::-::i~ ''"C, Cs137),IJil::;E=+O)i \ 

7'./~lcl:if.>-btO)O);f L~ ':~le!:~~ 'a 
7J<~lllJl§~iil!lO)l*itlll=J:~J$~~~&0)106 (E+06) Bq/cc;t-$f--/J'~ 104-1 Q5 

(E+04--E+05) Bq/cc;t-$t'-(2~~PCVP'J-C:fcl:103;t-$(-) °*-C:Cs137),I 
Jif.J{)~1>L '"C~ '-bo 

1.E+07 .----------------, 1.E+07 

• e 21'lll R;B i'-~?A;i 
• 2-€1-#l RiB ~tl':§:::1fl:i----t---

1.E+06 1.E+06 2~jjl Riil ~t•.:::.:iir:i-T-

• g 1.E+05 • g 1.E+05 

o 2~tl R/B iVjl':§,;;;,plj:i-T­
.t. 2.\'}ttl R/B i$J!l.!:;::.fii::i-T­
A 2.j;Jtt\t R!B PCV(t1 

-l!!MllEJ\lt!iti!!=:Jilo-;--I 
'-. 
cr 

CD 
~ 1.E+04 
"' ~ I o 1.E+03 

e 1 ~W R/B t---7A¥ 
• lli}!ll R/B 1ti!i=lil~-7--

1.E+Q2 I 1<'}111 r<1s;u•=J1i~--r-
" ll'l'lll R/B PCVl!•J 

-lli!CleBl;!(itl!§=:fllo-;--J 

..... 
C' 

aJ 
;:;: 1.E+04 
O'l 
~ 

8 1.E+03 

1.E+02 

1.E+01 1.E+01 

• 
... 

H23.3.28 H24.3.27 H25.3.27 H26.3.27 H27.3.27 H23.3.28 H24.3.27 H25.3.27 H26.3.27 H27.3.27 
!Jilli~ B !Jilli~ B 

1~t!lR!Bim@7J<Cs137;,lli 2~t!lR/B~@ 7J<Cs137illi -•• •i:i•n 



3-3. Xf il 7J<jJIJJ'.E*S~ -±g_~jlfl OJ 

'E 
0. 

c"r 

-tll :::J-7--, f-.-7.A.'.¥, PCVP-J()')i;Wl7.kl:-:>L '-C, ii~ilJil::fi::i:()')1 \7'/ 
-:t-f;:J:c!6~t()')()')fjLL '~l;:l:~L 'o 

7K1ll!:l).~9:1ilf ()')~*itJJf :~ ~)$-~~f&()') 103 ( E+03) ppm:t-1t-fJ'i::J 101 (E+01) 
ppm:t-1t- (2~t\tPCVP-!-Cf;:l:1 o0:t-1t- rt-C±i~ilJifJ~~~L -CL '~o 
~.1*41~~·11 (Jii?:itJ;tl) ()')M,#.tfJ,Sr;t, f~L 'i~r:rrni11~:n -CL '~o 
( ~~: 1 Ff*~~~:iE'. r 7)<~~!!\J 1::}.)lt {>±.iit!to/J1';t:,t)JIJiil~fil: 1 OOppmJ;J l') 

1.E+04 

• 
1.E+03 

e 1 ~-flt RIB r--?A~ 
• HiHll! R/8 jti!!J.:=l!J::i-?--

1<!!11 R/B lt.ll!=cltl::i··T·· 
A 1-ki!-t;l! R/B PCVitJ 
-illMillllil (jti!'l:Jli::i-?--l 

~ 

E 
Cl. 
Cl. 
~ 

1.E+04 ~----------~ 

1.E+03 

• 2"}li! R/B c-7::<'.J1 
• 2-"lli! R/B jti!Ji=J!i::i-?--

2-"l!I R/B jtJIC'oJ!i::i-?--
o H~lll! R/B i¥iiffi.:=Jli::i-7-
A 2-"lil! R/B il1ll<=Jli::i--T­
• 2 ... llJ! RIB PCVr!l 
-il"i:Millt~ IJtiffi =J!i::i-t--) 

~ l.E+02 
·-~ 

• • llll 1.E+02 
'·U!i 

!Mi IMi • 
:'Ill ... !l'll 

1.E+01 1.E+Ol 

1.E+OO 1.E+OO '--------___:. ___ __J 

H23.3.28 H24.3.27 H25.3.27 H26.3.27 H27.3.27 H23.3.28 H24.3.27 H25.3.27 H26.3.27 H27.3.27 
mns ••s 

1-i}ttl!R/Bilil 7.l<ii~il/l 2~ttlR/B);il7.l<ii~il/l -•• •i:i•n 



3-4. Xf i' 7J<jJIJ)Efa~ - pH [I] 

1~111---7.A~;;i'1J<r;:1:, ..t ft~· l'" ft~"'f 11<~ (J)1§j11;:1:9~c:~~~~*1:r, 2~~ 
(J)pH7.4 Cl~f£cf:l•l'1) f ::tt~-C:f§T-~&':l(J)pH9.2-9.3 (~~7 Jlt:t.J 1J'l'1) ~/FLf.:o 

1 · 2~*1(J)1J<~fJ{t§j!L -C~ '{)Im~ (J)~~>E f;:J:~ff"'f if>{)fJ{, !Ji~(J)7J<~"'f if.i 
nrt, :i?i~*;:t*4 (£*'1- .A T'./v A.'1) (J) ~ttfJ{~ L< f.lf.Ji~n{)~~~r::r;:1:t.:i:~' 
t:tt>E (#~~*4@#11.«) 0 

-•• •lll•tl 

3000 ~----------~ 

2500 

2000 

,-.._ 1500 
E 

~ 1000 
0 500 

0 

-500 

0 

o 2~ll.il R/B 1--7.;:z~ 

e 1 ~lJ.ll R/B 1--7 ;:z~ 

• 
\J:ftll 

/l'"&~ 

• 
-1000 '----------------' 

5 6 7 8 9 10 11 12 
pH 



, 

-

• 
L

t') 
I 

M
 



4-1. -~~ r *fR.A~?~ Jt;:Sf*1f 0 

-

~i' 7J<cct1::~~L.t=:Lt"f'J.J'::-:J~ '"L .. ~-7.A~ ...... 0)~*~.:;-·7· 11 
tJt~~-O)*lj]f ~ 13 ~cl.."( .. kJ. l' 0) r ~t~31::1f 13 L.t=1ftt 
~tJT~~~o 

tt" ~ffl(;Etl* 
Am241 Pu241 ©~tt~ 
Ce144 tt7t~~$;~ ( f-t~IY-JfJ7/~=i-:'t~'i) 

r ~;J11 )E'. *~~ii 5E'. JI EtJ 

gtt~*~~- (U' Pu) l;;l::ff/x~a-r;:i:C:A,,c:!::1Bcl:l:l L,fJL \f::.it>, ilfijJIJ)E'.9 ~ 
.:. c!::: ti~ 11E1 II 1: if> ~ .:. c!::: o 

Q~~T'1 1J r:j:i r::;SL \Lt~~~~-c!:::ifiL '~11.Ja-;]"9 c!::::1f ~i;,*1,~..t. ~cO) r 
t:l1N l:l:l tt~a-tljtlc!::: l.., -r ;J11 )E'.9 ~.:.er=~ LJ, r~i tilY-:I r ::tt~*~~ fll O)i°¥tt: a­
?it Bli "t:~ ~ i:iJ 1m tt ti~ if> ~ .:. c!::: o 

•• •i:i•n .,...,,., 
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4-a. :Lt:~~ r fi-A"'?l---Jv~~fa:l ~ 

-

~*1T*5:l (jjt § *~·) 

~- 1~• 2~• 
Am241 x x 
Ce144 0 0 

0 ... t::-?a:-~tl:l 
x ... t:-?a:-*~tl:l 

~ 1 iS-M .. 2i5-M0)~:/:1 Jv~t Am241 fJ<~tf:J~ntJfJ'":>f.:;::~fJ'i; .. 
*~~*~~fifJ<f'.f1£L -Ct. 'f.:~L -rtlt.i.-C:cf.>itO)~ti:Jf:a 
~~;ts .. Ce1441;tPCV:tJ'A.O)i;v;:..tfJ\i;t~tf:J~n-r;tsL) .. iii'Ji;fJ\O)ft 
~-c:~•~i;•tf:J~nktO)~#~i;hio 

•• •i:i•n .,...,,., 



• 
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II' 
....... 
-R

 
0 0 0 
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I 
r< I 

* 



[~~(2)] R/B~i'7J<tln~a Q:IJ 

I 1 /2~11R/Bl1'J (J)*i~(J)@pJT-C:~il 7J<(J)t~Llf~~*l~~J 0 I 

~tg§-11J::i-j--

2011/5/27 
2011/11 /25 
2012/9/20 

~t 

• 

DllP 

l--7A~ 
<..tml·r'm!) 

2013/2/22 

~tg§-11J::i-j--

2011/11/25 
2012/4/20 
2012/6/28 

~t 

• 
1--7.A'.i\ 

0)2012/616 
~201314.112\ +···· 

I' •,:, •,•, 

1 ~11tlhrl¥'~ 
jljg§=11J::i-j--

2012/6/28 2~fl±thr~~ -•• •lll•tl 

PCVIAJ 
2013/8/7 



[ ~::i15@]1 ~-"-7A~;liil7.1<~*1f~5~ Q:TI 

~ 7!<iii'"F*91 m It.!; iii J:. *91 m ~:i!J" :1~PCVJ'ii'7)< 

~~JIEI H25.2.22 H25.2.22 H24.10.12 

iii'.$[µ Siem] 153 155 88 

pH 9.3 9.2 7.2 

li*-<:it;:.,JIJl[ppm] 29 29 19 

Sr89 i!l!l 
<4.7E+03 <5.0E+03 <2.7E+03 [Bq/cm3] 

Sr90 i!l!l 
5.3E+04 5.5E+04 7.2E+04 [Bq/cm3] 

1-'J-T?kJIJl 2.8E+03 2.5E+03 1.4E+03 [Bq/cm3] 

CS134 J1Jl[Bq/cm3] 7.4E+04 7.3E+04 1.9E+04 

CS137 J1Jl[Bq/cm3] 1.5E+05 1.5E+05 3.5E+04 

i: f3 t&M~illl 2.3E+05 2.6E+05 1.4E+05 [Bq/cm3] 

i: a t&Mtmilll <1.2E-02 <1.2E-02 <1.2E-02 [Bq/cm3] -•• •i:i•n 



[~::i15@]2~tl"-7A~;liil7.1<~*1f~5~ ~ 

tl~S '1<lilii'"F~1 m #~:2-l}PCVi*il 71< 

~*'fl.ft El H25.4.12 H25.8.7 

2'1:$[ µSiem] 205 25 

pH 7.4 7.4 

ii*1':t~iJIJl[ppm] 45 2.8 

Sr89 iJIJl[Bq/cm3] <1.1E+04 

Sr90 )1Jl[Bq/cm3] 
9Fl*~*'f~77i'. 

9.7E+04 

1-- 1) =f? .L..illl [ Bq/cm3] 1.1E+03 6.8E+02 

Cs134 i1Jl[Bq/cm3] 1.3E+04 2.1 E+03 

Cs137 )JIJi[Bq/cm3] 2.4E+04 4.3E+03 

Co60 )JIJl[Bq/cm3] 2.3E+01 2.8E+01 

~ f3 Mc~'.tfti1Ji[Bq/cm3] 2.2E+05 1.0E+05 

~a Mc~'.tftiJIJi[Bq/cm3] <1.1E-02 <2.1 E+OO 

-•• •i:i•n 



[~~@] Cs134il/l ~ 
-jlj :::J--j--, l---7.A:i'., PCVpg O)imm 71<1::".J~ \ '{' Cs1345,IJil::;E=+O); \ 

7'/~lcl:if.>~tO)O)~L~ ':~le!:~~ 'a 
7J<~lllJl§~iFmO)l*itlll=J:~J$~~1&0)106 (E+06) Bq/cc;t-$1°--fJ\~ 104 

(E+04) Bq/cc;t-$t'-( 2i5-t!PCVpg"'(lcl:103;t-$t-) °*"'(Cs1345.l!i-/J~5~ 
pt..,'{~ \~o 

1.E+07 

1.E+06 

g 1.E+05 

" 0-
Cll 
"1.E+04 
"' -I o 1.E+03 

1.E+02 

• 

• • 

• HHI! RIB f--7 ;<.'.¥: 
• lli}fflt R/B 1tl'i=ojlp-t--

1 llfflt R/Bjt,.,=ol;~-7-­
A 1 "l!I R/8 PCVPl 

-il!11!lil1l$~(~tM:::::llr:1- J -J 

1.E+07 

1.E+06 

g 1.E+05 ,, 
0-

Cll 
" 1.E+04 
(") -I o 1.E+03 

1.E+02 

1.E+01 1.E+01 

• 2-li3'fli\ RIB 1--'J'A~ 
• 2.ry~ R/B ~[,r_lj.:O.~r::i-T-

2.rytm R/8 ~t!fl:::O_ ftl ::i-T-
0 2€}t& RIB 1*[!BJ:;::jti:::i---t- -
.l. 2~111: Rill 1*1.!k.::::.J'.ll:.J-T­
• 2-1'3-illt R/B PCVr;t.! 
-~ Walil~"rn:::jljo-7"- l 

• 
" 

H23.3.28 H24.3.27 H25.3.27 H26.3.27 H27.3.27 H23.3.28 H24.3.27 H25.3.27 H26.3.27 H27.3.21 
!]lflfl! B l*ll)1 B 

1i5-f!R/Bim@7.kCs134;,IJ.t 2~f!R/B~m 7.kCs134;;1.t -•• •i:i•n 



[~~@-1]ER:*•©Ji*f::&f£9pH©~I! ~ 

-

pH < 4())9•1i~"t:li7l<~1:t/ (H+) l:::J::~j;:j!Ji())1E:ilfinii;iifJ{~.:~o 
4 <pH< 10(})~fi~"t:l;:t, 7J<$())i@1'¥9~C02 ) l:::J::~1E:imnil;iifJ{~.:~o ff,il;iii!Jil;:t 
02())1Jt$:i!Jil:::qti!~tJ,, pHl:::l;:t1~ff:L.,tJ~ 'o 
pH > 10())7 Jt-7.J ') 11~--C:li' *.1*4~ iiii r::: {~;gf &'.D~ ( 1'1ib~&:D~) fJ{tf~ P.X:2:n~t::6t:l' 
nJi;iii!JifJ{llj:il:::f~'"f'9 ~o 

,-·, . 
30" 

~, 25 ... 
I 

"' 
G 20 

N 

I 
0 

'"" " lj 

·2-~ 

iii#~~: ~·n·1- 3 

. 1.0 

0.9 

0.8 ~ -
0.7 

1

>-. 

Ei 
0.6 Ei 

• •~ .. . +*I 

Bil 
¢\ 10 

0

\ 313K - 10.o "'_·_ 
~ 0.4 ¢;i 

\ -"" o');+? 
',~,_,_29_5 I ·-x o~ I "' ~-i;g 

;) 

0 ·--
2 

''• • -1 () -2 
'\' 

L---'-~-~-):::j ~ 1 
4 6 8 10 12 14 

pH 

ISi ~7l<$1:(})~~-())Jilt~i!Jl 
r:::.&1£TpH(})~fl1 l 

i.1) ~:31f.pHl;I:, lJ~O)~it 
1:i f.:> JNA!l!'. ~I: 1:t<: ff l -C;fi 'f 
li:it-9.Qt::d.>, *~!;l:CV.,(;;J:; 
"'('§I~ 

~~:it~ 
1) G.W. Whitman, R.P. Russel, 
V.J. Altieri: Ind. Eng. Chem., 16, 
665 (1924). 

•• •lll•tl 



[ ~~@-2].A 7-~v.AM(])Ji:ttr::&rtt"pH(})~W QIJ 
pHf.1~7J[,7.J 1)1'i1t9 .@ra:t', Jilj!B~l't~~~i~*·~f.J~=tl J:1J (~)Mi, ~CHDIJ) r::f~ 
fJ-9 .@t::.60' Jilj!Bffill't Ii®;::: LJ I:< <to:.@. 

() 
0 -I-
-
~ 
m~ 
"' 

~~){~ 

100~~~~~~~~~~.,+-m~ 

pH= 8 

- pH 4 pH = 10 pH = 12 
80 . 

60 

40 

20 

SUS 304m 
;:*;::~Im fj~~ 

0 __ L _________ L _LJ_Jt ____ I __ L_l __ JJJ _____ L ___ J_l __ LLLI ____ l ____ l_J _Ll_f- ___ J __ , __ L_l_lJJJt 

1 o0 101 102 103 1 o• 105 

ijl;1t~m1 ;:1"/illfft [CIJ /ppm 

lgj 304.A T~v .A~(])9'~"**1t~~~~lgj(])pH#(+ftt 
()/:~1.&tt2J::LJfF!gj) 

1) M. Akashi, G. Nakayama, T. Fukuda: CORROEION/98 Cont._ NACE International, Paper No. 158 (1998). 
- 2) T. Fukuda, M. Akashi: Proc. Nuclear Waste Packaging -FOCUS'91. ANS. p. 201 11991 ) . 
•• •lll•tl 
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cce) §B~~ef~ 

• ~~~(J)Jm~r.1-J~*~1~~fj(J)00~ J* ICd?L \"'({~FF.I Gtc~r~~~::Jy 
7.R - IJ:/ ·~igi\:*4 t.£x-.t ~ IC, ~ ~~ ~ ~~~ (J) ·ti~* g~ I: (J) u ffii: 1.J' 51:i~~1~g51 
~'ff 7.£~ nlBo 

• *::::i7git*41;;t, J*~©~iii1Ci-¥tt9Q1:i~~1·ti*~~t.£, A l--'J·~J~:1Jv/'\ 
1':/ HCJ:IJ!*~ Gtcq~, i*.&~m "'(d) IJ, ~~~aij(J)~};~l;;tf*1ijm TL\ 
1J:L \ 1.J~', cna::-c~ r~P~~ ~git*4 lcx-.t9Qg$~W1J:1:i~~1~§:S1*ff (Sr-90, 
Pu, Am, Cm~ )l;;t~Afg m TL \1J:L \ i:C:1J' 5, B*ff(J)~~·ti l;;t~L \ ~ 
x5tLQo 

• * :::J7~it*4 l;;t, ~iii5'5~1J~'::t1.1\-C® Qi:C:tJ~' cna::-c©~i:* ICJ: IJBF.1 
51J'c1J::>TL \QtcltJ, 1:i~~1~§:S1*ff 1Cd?L \Tl;;t, ~iij(J)~)lg~51 (Iif\ 
=t-:,;~!1HI$ )(J) #1.£51*ff o B*ff~~~ l;;t, 5'§~~iii@~:S11Cd? It QD~~1~§iii 
~Ji (Bq/cm 2 )CG "'(gijZfilfio 

• a::tc, )@~~~11) C::::::i::t? IJ- l-0) &fiEi (tVICCI :Molten Core Concrete 
Interaction )(J)~~*ff ICd?L \"'(~~ C1J:Qft~fil::S1:S1*ff IC:>L \"'(~fitii:o 

* http://www.tepco.co.j p/n u/fukush ima-n p/roadmap/i mages/ d 130307 _ 01-j .pdf 
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(~) 
~ 'JT ~it *4 (1) ·t~ f& 

1 

2 

3 

1-5mCD 

1-5m® 

2-5mCD 

'J'f;-;- ..... 

' W:-;­
f'':::' -

"' 
1~~ ~tiffi::J-:t-- ~ 
fcvm~J '·!ffifff~) 

1~~ iffifQHmR~ ~ 

1~~ ~tiffi:::i-:t-- ~ 
Q\-~:t-JvIYD'V?:i:AD) 

168.7 

213.4 

151.9 

* 1 illi~!Mi @~·ti5'§'~1c!:~* l.Jtc{~t ~~O) ::J/? IJ- l--::JY1c!:~ii!&~ 

* 2 5'§'~g~1rz-z:e15 ~*li1nl!O)~m~; 

3-5m~it*41d:, ~~l~~~jO)OO~ 1c~~~m utc::.tc::./b, 5t;j'ff 1cf:~1i1Btt9 

9.42 

12.48 

11.08 
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cce) 7t~rr~a~ (1/3) 

• v #.!R1~fi7.l'1JT~a~ 
ti~ti~§)JIJl 1;1013.3.21i'i1!:\ ) f;lq/cm2 

) 

lml&ifij Co-60 Nb-94 Cs-137 Eu-152 Eu-154 

11.\".l5.3fF ) 11.\".12.0x 104$ ) 11,\{J 30 ff' ) 11,\{J 1 4 ff' ) 11.\".18 . 6 if. ) 

1 I 1 "5-mCD <9X 10·1 < 6x 1 o·I ~.4± 0.1 )x 102 < 2x 1 oo < 2x 1 oo 

2 11 "5-m® <ax 10·1 < 5x 10·1 (1.4± 0.1 )x 101 < 2x 1 oo < 2x 1 oo 

3 I 2"5-f,J!CD <Bx 10 1 < 5x 10 1 '3.8± 0.1 )x 103 < 2x 1 oo < 2x 1 oo 

• ~ *!R;t~fiB;t!T~a~ 012) 
ti~ti~§)!!i!Jl 1;'013.3.21Bij.rlii) f;lq/cm2

) 

m&!ffl H-3 C-14 Cl-36 Se-79 

~".112i'f:) (~".l5.7x103i'f:) 11.\".13.0x 1 05i'j: ) 11,\".l6.5x 10 4i'f ) 

1 11"5-~CD < 4x 10'1 < 4x 10'1 < 4x 10-1 < 4x 10'1 

2 I 1 "5-~® < 4x 10-1 < 4x 10'1 < 4x 10-1 < 4x 10-1 

3 I 2"5-~CD @.6± 1.1 )x 1 o·I < 4x 10-1 < 4x 10-1 < 4x 10-1 

5 



cce) B~rr~a~ r;.13) 

• ~ ~JR:t~fm5J':jfifo.iE~ <;.! 2) 

Dlt~1ITTli.IJl i;!013.3.21Blif.i\) £:lq/cm2
) 

mlEl!Hl ~ Tc-99 ~ 

lt\{J291'f) lt\{]2.1 x 1051'f) lt\{]1 .6x 1071'f) 

1 I 1-5m!(]) I (5.3± o.s J< 10·1 

2 l1-5m!® < 4x 1O 1 

3 I 2-5!1!!(]) I (4.0± o. 1 )x 101 

• a ~JRf~fi:S:i'fff~E~ 

mlfii!Hl 

1 I 1-5m\D 

2 11-5m@ 

3 12-5m(j) 

Pu-238 

lt\{J881'f) 

<5x10·3 

< 5x 103 

< 5x 1O3 

< 4x 10-1 < 4x 10·1 

< 4x 10 1 < 4x 1O 1 

< 4x 10 1 < 4x 10 1 

1Jll~1~~iM/l i;!013.3.21Bi!f,\\\) £:lq/cm2
) 

Pu-239+240 

lt\{]2.4x1041'f 
~, 6.6x103 

<8x10·3 

< ?x 103 

< 8x 103 

Am-241 

lt\{J4.3x 1021'f ) 

<2x10-2 

< 2x 102 

< 2x 102 

Cm-244 

It\{] 181'f ) 

< 1 x 10-2 

< 9x 103 

< 9x 10 3 

6 



(~) B~rr~a~ (?,13) 

• ::J7/.K- IJ/1i~it*~i:p0)-§-7C~~~~ 

1 1-5mCD 7.0± 0.1 7.8± 0.1 3.6± 0.1 

3 2'5mCD 6.5± 0.1 9.1± 0.1 3.3± 0.1 

1'5mid5 J:'(J 2'5mi<7> :::C.1? 1)- r:l:~llX5-i'IL:/;:i'!tJ~ ld:JB 5hfJ1J' :>f;::o 

::t::~llX51<7>5:f 11T1im1.t§~~ftWJii; IL:~1i L.,f;::S'~t1im ld:~{J85 % -CCl5 :it;::. 

@fiZ : mass%) 

25± 1 

27± 1 

~ IJ<7)~{]15% Id:, K, Mg, Ti, Mn~~:i!:JiX;5:f <7>~1tWJs J:(}7J<5:f-CCl5~'1till~Eh ~. 
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Current State of decommissioning and 
contaminated water measures 

at Fukushima Daiichi Nuclear Power Station 

August 24, 2015 
Fukushima Daiichi Decontamination & Decommissioning Engineering Company (FDEC) ... 
{} •!R•1l 
TE PC CJ 



1. Measures for Contaminated Water 
Response based on three basic policies -

• The water used for cooling the fuel that melted during the accident and the -groundwater is mixed up, 
and about 300 tons#1 of contaminated water is generated per day. Measures are being taken based 
on the following three basic policies: 

#1 Due to measures such as groundwa:er by-pass and budd.ng waterproofing. the amount 1s estimated lo have decreased 10 
aboJt 100 tans per day (as of Jan 2015) 

CD PJrificalion of rontamnateO '"'ater by t'le Advarced 
UqLid Pror~ng System (ALPS) 
@Remova: of contamirated ....ater rur the 1rench~~ 
#2- Underi;rrnmd tt.:nnel wth pipes 

@Pumping cf grouncwa:er w1tll grourdwater 
by-pass 
©Pumping cf groundw<'l!er from !he wells in :he 
v;cir:i:y o~ ire buiid1rg 
®;nstal·1ng lar·ds:de 'mpermea:iie wa;is of frozen so.J 
@S,te pavement that preYents vie rain wate~ 
f~arr pe"elratmg the soil 

CJ) Ground improvement with soluble glass 
® Installing :mperrneabte wall on !he seaside 
® Increase .n tanks (replacement witn welded 
type and so on) 

Lo\'11-permeable layer 
Pump well 

Bottom penneao:e :ayer 

laN-perrneabte ·ayer 

5 l'llpermeable 
wall on iandside 

5 lrnperrneaole 
wall on la'ldsde 

Groundwater 
drain 

1_Pv1tn::c:Jt..-,nrA 
UY IC>m1nC1IEo'j 

M::!!f"•by1CC0: 

i\cJ,-CJ:X"'d 

'.1qui'.:1"'--:oce>emg 
S,"!t-f"' ;ALPO.J 

FY2'.!"'3 FY2:J14 

Ad"oai>°"dl~wd Pi""°e.ssi.'g Sys~ IA~Si 

Amj,_.,C\a, ""1 }~'°'' 01 hqC ,.!ci<?rv.oy 11,iv?~ol 
Uqw'.l ooe'''q Sfi>!~m <ALPS) 

FY20 5 

Fr;I holl 

0o.~-"';lC1~' '"'"''°""'~ 
"""G'!i'->"-''"'"'9 

Site pave•Tent wi!b asptn1 

• T:ie process wii: be reviewed as necessary based en the status ol tre safely 
imp:o,,.eme~t measures 



2. Main Progress in Measures for Contaminated Water (2015) 
- Removal of contaminated water -

2 

Purification of contaminated water (RO concentrated brine) 

• The contaminated water (RO concentrated bline) was purified through seven facilities, including Advanced Liquid Processing System (ALPS), the 
residual water at the bottom of the tanks was removed, and the purification was completed on May 28. 

• Hereafter, re-purification of the Strontium treated water and pumping and purification of the residual water at the bottom of the tanks will be 
implemented. 

T'eatment 
capacity 

S!alus 

1·:0 - J.; '.}(!Cl ('I S!101J<Jm {SR\ 

StiuWG\''" !U$J(Jo' m.em.:i..1 IJ, m" E(,JH hl0"1 
t>e.G,]o~'1•<K11 

Removal of accumulated water from the seawater piping trench 

• The removal of the highly-concentrated contaminated water accumulated in the seawater 
piping trench was completed for Unit 2 on June 30 and for Unit 3 on July 30. 

• Due to this, the nsk of the discharge of highly-concentrated contaminated water has 
reduced considerably, 
(The total radioactivity of the accumulated water in the seawater piping trench and Turbine 

building (T/B) reduced to 1/10) 
• For Unit 4, excluding some areas, the removal of contaminated water has been completed 

on April 28. 

Sep 

Residua 
accumulated 

water 

Amount o1 till 

Uri! 4 Turb·ne Bu1«ling 

I :;~,:;::~:,::;~~:;.'~"~:· " I i 

h"ocEoc Eo<'.J ''"'lei '-'"''9 co:hcc,::_e,d hq'"'" ;::•cces...1ng s1dern '.ALPS) 
.1'<; o1 Ju y 30, 201 ~ 

Oct. Dec. Jul. 

Change in the amount of treated con:aminated water 
due to the conlam:na~ed water purification faciirt:es 

Om' 

Abou14.610 m3 

·Filling cf tunrel area: 
completed on 
December :8, 20~4 

·Filling of shaft 
ccmpleted on Jt:ly 
10 

Om' 

About 5,780 m3 

·Filling of tunnel area: 
compieted on Aoril B 

·Filling of shaft 
started on 1v1ay 2 
and ong<Jing 

About 60 m3 

About 630 m3 

·Filling of tunnel area 
(belween openirgs I 
a'1d Ill): completed 
o:i March 21 

·Filling ot ope'lings II 
a'ld Ill: c;:,mpleted 
01 A.pr:12e 

As of Augus! 17, 2015 



2. Main Progress in Measures for Contaminated Water {2015) 
- Suppression of increase of contaminated water, ensured storage - 3 

Progress and freezing tests for the work on landside impermeable walls of frozen soil 

• Among the frozen ducts of the landside impermeable walls, the installation of the frozen ducts for the three regions on the mountain side to be frozen 
on priority was completed on July 28. 

• For the seaside parts, the implementation plan was approved by the regulatory commission on July 31, so we plan to proceed with work sequentially. 

• Freezing tests were started at 18 places from April 30 with the purpose of verifying the operating status of the entire coolant circulating system and the 
effect of the groundwater discharge. Currently, the coolant supply temperature is stable near -30°C without any refrigerator failure. For the underground 
temperature in the vicinity of the frozen ducts, a trend of fall in temperature is being confirmed depending on the layout of the frozen ducts, and isolation 
from sight tubes. 

cc;.'."_,_ j 
\ -.:J<><~- ''~•""•"""'' ' 
~ .... -~"-"~-----~~ .. -.=';:::..~ r .~J 

L'>("'] cJ pp·o~ 
H"«~1np'°"1'%£ 

Construction and replacement of tanks 

F"•~«c•;; (~>!C 

'''"""J'~~~ 

S•ti.:a:ion of :nslalla1ior 
o' f'Ol€n ducts 

S1luat1on of installation of cool1ng pipes 
/_ ~·'\ 

.:,\· 
" 

Freezer plan! building 

• 

.. _ --
-~ 

• To make sure that the receiving capacity for contaminated water is 
adequate, the construction of cylindrical steel tanks (welded joints 
(welded-type tanks)) was implemented in sequence keeping a 
margin in the plan, and in March 2015. 2 years ahead of schedule 
from the plan in the mid/ long-term road map, a total tank capacity 
of 800,000m3 was ensured. In continuation. the plan is to ensure 
900,000m3 by March 2016. .·~=-- - -__,._ ~ ~~ _y-· • To improve the reliability of tanks, we are replacing (removing and 
installing) the flange-type tanks with welded-type tanks. 

Tank conslruction and removal progress report 

Situation ot 1ria! lreezi'lg 

Isolation frorr the frozen ducts and 
underground terrperah.1re 



2. Main Progress in Measures for Contaminated Water {2015) 
- Rainwater measure -

Suppression of penetration of 
rainwater into soil 

• Area subject to pavement ( 1 .45 million m2 ) on the 
power station premises is being paved and progress 
rate as of July is approximately 80%. 

• It is evaluated that groundwater will gradually 
decrease over 2-3 years due to pavement, and it is 
projected that groundwater flowing into the building 
will decrease to 160m3/d. 

T;:~I 

l'·~ 
Rainwater measure for general drainage 

channel (drainage channel K) 

• On July 16, due to heavy rain, dirty rainwater was discharged to 
the sea. No significant change was found from monitoring value 
near the port mouth and south discharge outlet, and said value will 
continued to be monitored. 

• The following measures are implemented as measures against 
rainwater discharge from drainage channel K to the sea . 

./ Pump transfer to drainage channel C which connects to port 

../ Replacement of drainage channel K to port 

./ Reduction of contamination of drainage channel K (cleaning of 
drainage channel and removal of contamination source) 

• Contamination source surveys revealed a contamination source on 
the roof of the Unit 2 R/B truck bay. Countermeasures were 
implemented and the search for other contamination sources will 
continue. 

A:-ter courlermeasure;; 

Removal of contamination soc.;rce on roof o: Unit 2 
reactor buildi:1g truck bay entrance 

Cleaning of side ditch that leads 
to drainage channel K 

Progress oi on-sile pavement 

I -

Overview ol replacement of drainage channel 

Ll--. -r­
l ,& 

Cleanmg of dcamagecha~ 
puriticat1on material 

4 

!O>JSflrig drai'la<;ie 

....... ~~·~;,~\<" 

D~ainage channel K!C pump 
{Mon:toring camer2) 



3. Decommissioning work 
Overall image of the decommissioning work 5 

• Decontamination of the building and investigation of PCV leak locations is in progress for the extraction fuel and fuel debris from 
the Spent Fuel Pools (SFP) for Units 1 - 3 . 

• For the extraction of fuel from the Spent Fuel Pools (SFP), operations, such as start of dismantling of covers in Unit 1 and 
completion of removal of large debris from the pool in Unit 3, are steadily under way. 

• New knowledge regarding fuel debris extraction was obtained through the inspection of the state of the fuel debris in the reactors 
by using muon particles, and the internal inspection of PCVs using robots in Unit 1. 

• The mid/long-term roadmap which is an indicator of the reactor decommissioning work was revised on June 13 (Decided in the 
cabinet meeting on reactor decommissioning and measures for contaminated water). In this revision, points have been placed on 
stressing risk reduction and clarification of target processes. 

I-Ext: action cf fuel f.-om tre l 
Spent F1;e· Pool !SFP; 

Maio< develcptrerts 
December 22. 2015 

All fuel was 'emoveo from spent 
lue· PQO' at :Jm: 4 

- May 15, 2015-
Q,smanUrng work of building 
cover re!>tarled at Unit 1 
Sec::ind roof panel was rerrioved 
on August 3 

·August2.2C15 
large wtb,e freft,eli'1g 
equipmert~ 1ns1de the pool was 
rerroved a: Umt 3 

r Fue: debns -J 
_(melted ~uel) extraction 

Majer developments 
· February 12. 201 S· 

1'1 order to irNestigate existence qf ~uel 
de::iris at Unit ; , measuremert ;r,·as 
conducted .. smg rnucr 

· Apnl 10-20, 2015 
l~terior of con~inrnenl vessel was 
irwes!igaled at Un:t ~ using a robot 

9..,,1::1,ng vNe• ;wma·~en 
3~d '"Ot<ill;iticn<;JI F•nl 
Ha~<:kng Mach'""' 

[
-Dismantling of the~ 
, reactor fac·!lly -'° 

EJM4 
V Fuel exlr!H'..ilUn process- corpltle 

) 
H'<20,~' 

<_10>Cl,;lC< 

SCenatlo Facmty design otsmanHlng 
• Engineering study • Producuon .arid so on 

6.726 

1,412 



4. Main Progress in Decommissioning Work (2015) 
Removal of fuel debris -

Muon tomography (Unit 1) 

• To inspect the state of the fuel debris in the Unit 1 reactor, the position of 
the fuel debris was measured using cosmic ray muons. 

• Due to the measuring of results from two directions and assessing them 
three dimensionally, we could verify the large absorbers (fuel in the Spent 
Fuel Pool (SFP)), which were expected to be seen, but the large fuel 
mass inside the reactor could not be verified. 

Measurement results 

Investigation of interior of containment vessel using a robot (Unit 1 I 2) 

• At Unit 1, from April 10 to 20, the state of the environment of the grating periphery and existing 
structures on the 1" floor outside the pedestal in the reactor containment vessel was inspected using 
robots. Valuable information, such as the state of damage and temperature inside the PCV and 
radiation level information, was obtained. 

• Hereafter, we are planning to put in a different robot from the opening lo the basement where 
absence of obstacles was confirmed during this inspection, and inspect the floors under PCV. 

• At Urnl 2, in order lo grasp the location (distribution) of fuel debris inside pedestal, 1t 1s planned to put 
in the inspection device from containment vessel penetration (X-6 penetration). 

• The remote removal of the shield block installed in front of X-6 penetration section where the 
inspection device is installed, was started, but the operation has been suspended with 7 blocks that 
are stuck fast and cannot be removed. We intend to resume the removal as soon as the preparations 
are in place. 

Plan of invest.ga1ion inside Unit 2 pedestal (image) F xing of shielding block 

6 

X-ray ir:iage created '.re~ drawing 

Measurement res:..ilt of temperature and dose rate 
inside Unit 1 containment vessel 

5.3-9.7 17.8-21.1 



4. Main Progress in Decommissioning Work (2015) 
- Removal of fuel from spent fuel pool -

Action toward removal of fuel from Unit 1 spent fuel pool 

• Removal of cover began on October 22, 2014. Investigation of dust after removal of 2 roof 
panels found no scattering of dust or situation that could immediately cause damage to fuel 
inside spent fuel pool. (roof panel restored on December 4, 2014) 

• Removal of cover restarted on July 28. Removal of rubble will be steadily advanced. 

'I'""' 
p_:·-,, -jj,-

".";:>; 

I 
I 

\ 

I 

~ 
A 
/i 
/ I 
I 

Action toward removal of fuel from Unit 3 spent fuel pool 

I .. 

\ 
I 

I 
) 
I 

7 

7! 

_-.-,JI!' 
.i-· -~~, 

Removal of roof panel 

• Work to remove refueling equipment (approximately 20t) which is the largest rubble inside Unit 3 spent fuel pool was conducted on 
August 2. 

• Detailed removal plan which had been examined (investigation of situation inside pool and situation of rubble, development of dedicated 
hoisting tool, mock-up test, preparation of various risk measures) bore fruit and removal work was safely completed. 

• Work to remove rubble inside spent fuel pool and work to install fuel removal cover will be continued for fuel removal. At the same time. fuel 
removal training is conducted with remote operation. 

Removal of ~efueling equipment lrrage o1 fuel removal equipment Cover platform ma1erial creparatfons {at Onahan:a) 



5. Main Progress in the Improvement in Working Environment (2015) 8 
Expansion of area where full-face mask is not required 

• As continuous dust monitors have been increased in the H 
tank area and the area is now monitored with a total of 10 
monitors, area where disposable dust-proof mask can be 
used instead of full-face mask was expanded on May 29 
(90% of site area in total). 

• 70 dose rate monitors will be installed on-site (until 
September 2015) to visualize on-site dose rate. 

• Protective equipment will be adjusted to reduce heat stroke 
risks and work load in the summer and improve work 
efficiency. 

Food service centre and large rest house completed and 
provision of warm meals started 

• On March 31, 2015, the Fukushima food service centre was 
completed in the Ookawara district of the town of Okuma, and 
from April 20 meals started being provided in the dinning hall 
space in the new office building. 

• From June 1, meals were provided in the large rest house, but in 
order to further improve the hygiene for continuing operations 
over a long period of time, the food service was discontinued and 
repair work was done on a part of the building. From August 3, 
food service was resumed. 

@ ,&,><->:o<.··;..,;,J•- '"'"•'SJ.~cO-'""'''V' 

0 l~>po;,,~>•<o.:.'',,, 

Food service cen1re 
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Large rest house 



6. Recent accidents at Fukushima Daiichi 9 

Grounding alarm in the power-supply facility and generation of white smoke from Eflex pipes 

• Around 8:30 on July 28, 2015, in the vicinity of the notch tanks to the west side of the Advanced Liquid Processing System (ALPS) building, 
when the weed-proof sheet for cogon grass measures was being fixed with pins and laid, the internal power panel grounding alarm rang and 
emission of smoke from the Eflex pipes in the vicinity was confirmed. 

• It was found that when pins were hammered and fixed into the weed-proof sheet laid for the cogon grass measures, a pin penetrated an 
Eflex pipe under the sheet and damaged the power cable housed within, due to which grounding occurred and led to a burnout. 

• Since this event has possibility of severely affecting facilities and becoming a fatal accident, problems will be examined in depth and 
measures to prevent recurrence will be implemented. 

Pi_;c(' o~ 

cco1rre·1ce 

Catch accident during operation of the vacuum truck rear tank cover closed 

• Around 6:25 on August 8, 2015, the upper half of the body of a 
contractor worker who was cleaning the construction vehicle 
used for land-side impermeable wall construction work near 
the soil disposal area on Fukushima Daiichi Nuclear Power 
Station premises was caught in the tank cover at the rear of 
the vehicle and said worker died. 

• There are unclear points in the situation at the time of the 
accident since the person involved in the accident had died, 
but the cause will be steadily investigated and 
countermeasures will be implemented based on facts that can 
be confirmed from the site situation. 

• Due to the accident, work is temporarily stopped and review 
committee of similar cases of heavy machinery accident and 
general inspection of heavy machinery are carried out In 
addition, message to call for attention is delivered from 1 F 
station director to all station workers (August 9 and 17). 

Arrangemenl o1 personnel durirg operation of 
lan:.:. cover 

~J ..•. --- ""'· .. ~ 
i-- :'-';~1/'-_T 
I ··•V' . .,.. 
-~;{~~~:c·=--~ ~i 

Tank lid operator Cue :o some 
reason, tre victim 
moved be!ween the 
la'1K and ils lid and 
got stuck 
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1!194-134 : 3.3 (H25/10/17J 7 ND(l.1) l/3P). T 
1/6P). T 
1/4P). T 

l/lOP,.( T 

1!19/.\-134 : 3.3 (H25/12/24) -7 ND(l.1) l/3P,.( T 
1/6P,.( T 
1/4P..( T 
1/SP,.( T 

ilii-ift~i<ii7./<!ll! 

'YJ~ r7I/A 

:±J !II! :!l!Jtt II tJ il\ - t." - ;i 
liU! ~ - Ill! f- :11 :lHI! rfi JliJ ill Q) 
Ii~ ~1·1i WJ'lll Q) ~ fUHfi!il ll! 
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ushima-np/fl/smp/lndex- j.html 

1!1?4-137 : 9.0 (1125/10/1717 1.5 1!19/.\-137 : 7.3 {H25/10/11) 7 1.1 

:i:/'\-$' :74 {H25/ 8/19) 7 ND(17) i:/'\-$' :69 (H25/ 8/19) -7 ND(17) 

r1Jf? 4 :67 (H25/ 8/19) 7 3.9 r1Jf9A :68 (H25/ 8/191 -7 8.0 

1!194-134 : 4.4 (H25/12/24J 7 ND(1.4) 
1!194-137 :10 (H25/12/24) -7 2.9 
:i:/'\-$' :60 (H25/ 7/ 4) 7 ND(17) 
r1JT?4 S9 11125/ 8/19)-7 2.7 

\!194-134 : 5.0 (H25/12/2) -7 
1!194-137 : 8.4 (H25/12/2) 7 
i:/'\--$' :69 (H25/8/19) -7 
r1JT94 S2 (H25/8/19J 7 

ND(l.S) 
ND(l.3) 
ND(17) 

2.3 

1/3P,.( T 

1/3P..( T 
1;3r,( T 

1/20P,.(T 

1/3 P,.( T 
1/6P,.( T 

114r,.( "I~ 
l/20P,.( Tl\ 

l!1?A-134 : 2.8 IH25/12/2J -7 
\!194-137 : 5.8 (H25/17/2) -7 

ND(l.7) 7/!0P,.( T 
ND(l.9) 1/3P,.( T 

i:/'\--$' :46 
r1Jf 9 A 

E 'l9li 134 

b?l! 137 

:l.f0/f9l!90 
{~£"'·91~1:l-~ 11§1111) 

ijilll 
60 

90 

30 

' 
'""' 

I i-'J7':'ib. b/J Jj l!1?Ll-134 : 5.3 (H25/8/ 5) 7 ND(l.8) 
" 1!1?1\-137: 8.6(H25/8/ 5)~ 2.2 

i;/'\-$' ; 40 (H25/7/ 3)-7 ND(18) 81'l 27 El 
a:: <;'O) Jil!!IE 

1''£ /:./!) 
11 r'Jf? i. 340 1H2s/6/261 -7 3.9 

\!194-134 : 3.5 {H25/10/17) 7 
\!194-137 : 7.8(H25/10/17J-7 
i:/'\-$' :79 (H25/ 8/19} 7 
r1Jf'J4 :60 (H25/ 8/19) -7 

ND(l.1) 
1.5 

ND(l 7) 
2.4 

1/3P,( T 
1/SP..( T 
1/4r,( T 

1/20PFF 

1! 19 A -134 : 32 (H25/10/11) -7 
l! 19 A -137 : 73 (H25/10/11} -7 
i:/'\--$' :320 (H25/ 8/12) -7 
r'H? A s 10 1H2s1 9/ 21 7 

4.5 

72 
600 

1/7P,( T 
!/SP,.( T 
l/4P,.( T 

1!194-134 : 5.6 
t>?l!-137 
j!:"(-1' : 110 
r'!f"ih :46o 

<ou: (\ \ \( 

E'l?il-134 : 4.5 
~'l?h-137 : 
j!:"(-5' : 120 

~ 11 f1JHL! : 350 
H9l!-134 : 

,~·" , H?l!-137 : y; ,, I j!:"(-'.)> : zoo 
. r. flJf?l! : 520 )if 

~1~ .¥ <1l'E='>''JY?'l~H26!f 3,Ell'.\""lllij~ 

-••! '@•1!!1£r_:-:_-.:::. ;;: .. :;: .. : .. :::--~;:;-;: .. ;;;x:;: . ., ·aa ..,. 

1/2P,( T 
1/3P,( T 
1/ZP,( T 

1/80P..(T 

t:t?A-134" 62(H25/ 9/16)-7 1/3P.J:f 
t:t?il-137 140(H25/ 9/16)-7 1/2~.J, f. 
:i:/'\- '.)I : 360(H25/ 8/12)-7 490 
r1JT9A :400(H25/ 8/12)-7 1600 

t19il-134 : (H25/ 9/16)-7 7/10~J.T 
1! 19 A -137 : (H25/12/16)-7 
:i:l<'..-5' :390(H25/ 8/12)-7 470 
f1Jf9J. :650(H25/ 8/12)-7 1,600 



~)~9~ilii5§ l«=d:>lt Q)tij7J< =E= $71)/'~0)~j()jl 
fi2S~O)Si~1ii Ciiff O) tt~ ) 

(i[ilI1~ 
8/12 - 8/25:1*~ 

~jilllll 

11!1%134 60 

tr1?0B1 90 
• ill e'- '?~I~ I IJ,rl~ \ l~tl:J~&Wfi'i~J T ©1!!81;t N Dbl~ilc (.,_ ( Pl l;t~tl:J~&W1i1!, ND(H25)l;t 2 S"F'Pffilli!!'7i li"CND 

Ha/f?o90 30 (cl>'' - 'liil: l:i~ ~ Ii~ 11.1) 

l"J?'?b 6n L/-0 [ill! ;111 o ~ t ~ f P-~ r;qi 3 1 km) l //-0 [ill! ;111 o ~ fll~ oqi 'El' 1 km) l OI 
tr19A-134 : ND (H2s)-7 ND(0.66) €1911-134 :ND (H2S) -7 ND(0.88) '"" : '°' 
tr19A-137: NDIH25J-7ND(0.58) €1911-137 :1.6(H25/10/1Si-7ND(0.67) 1;2~.Al' ['il!i<llDWi~fn~ (1qii::i 1km)] 
:i:«.-$7 : ND (H25)-7 ND(16) :i:A\-$7 :ND (H25) -7 ND(16) I t19J\-134 : ND (H2S)-7 ND(0.65) 
rlJT')ll : ND (H2S)-7 ND(l.6) r1J7911 :6A (H25/10/18)-7 ND(l.6) 1/3~.A'F 111911-137 : ND (H25)-7 ND(056) 

€1911-134 :ND(H25) -7 ND(0.74) 
1!1911-137 :ND(H25) -7 ND(0.82) 
:i:r\-$7 : ND {H25) -7 ND(16) 
r1Jf911 :4.7 IH2S/8/18J-7 ND(l.6) 1/2~FF 

'-, 
'D ~t~1.iim±£~tf~~(;qi3 o. s km) l 

~~ 
n'.rt;~oJ 
~~·\\ \" 

:i:r\-$7 : ND (H2S)-7 ND(16) 
r1Jf911 : ND (H2s1-7 ND(l.6) 

[$JµJ.j)ffi±£Wif~~ ()qi'El° 0. Skm)] 

O'----
.&- ~"--· ~ \ls.\ !'»*-~~~~~~~~ 

~~~----~-~~~~~~ 
11191\-134 : ND (H2SJ-7 ND(0.64) 
tr'.l~ll-137 : ND (H2sJ-7 ND(0.50) 
i:A\-$7 : ND (H2SJ-7 ND(16) 

111911-134 : 3.3 (H25/12/241-7 ND(l.1) 
111911-137 : 7.3 (H25/10/11)-7 1.1 
:i:r\-$7 :69 (H25/ 8/19) -7 ND(17) 6,6€};\1)]~1.J< D ~tin~ l 

111911-134 : 1.8 (H25/ 6/21)-7 ND(0.73) r1J'.f911 :68 (Hl5/ 8/19)-7 8.0 

€1911-137 : 4.5 (H2s/ 3/171-7 1.1 
:i:A\--$' : {H25/12/23) -7 
r1Jf911 : 8.6 (1125/ 6/261-7 ND(l.7) 1/s~,A l' 

- ~. ·~~· fi "'=! ,.+ 

BR21El 
;!; (.'O) ll<il! 
7' - $';!; I::>'> W!ll! J1i!JR'iitlill- b '°" - :J lil Iii lf!-}jji 'f'. .IJ #\!irfi l'1i.!l.0) 1i~l1'J'l<E~ll O)!iililbttri ~all'! 

1/3D)T 
1/6~,A l' 
1/4D) T 
1/8~,A l' 

rlJf~ 11 : ND (H25) -7 ND(l.6) 

111911-134 :ND IH2S) -7 ND(0.64) 
111911-137 : 3.0 (H25/ 7/15) -7 ND(0.55) 1/SD,A 
:i:r\-$7 : (H25/12/23)-7 7/lODJ-

"'"' ' L9 '""""'" 7 '°IL t o/rnOA ~ 

l\1i1.i~~ D 11ilI l 

iliiillil ii!! 7.K!i.! 

;/}!; r7IY;\ 

http:/ !www. tepco. co. j p/ n u/f u kush i ma-np/f 1 /s m p/i ndex-j . htm I 
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ffijj ;:>:, 1;:-:>L \<:Id:- !ll~Jll§'H:lj ;:>:, 1'<1l!OlHll!l;:i\>119 n'fli!.'i!'i<tl'Slii<t!JJ;; '"l'i'1!1 t_, <:L \ 9tf, 
D)(tlJ;'Oh9tiYx!l(~l!I;J<J~'l'-tl'1zy".J i>l;:tt"Z<:1J'"' <, JBil;J'. < ml\'1:.lii1~11l'!g())ii!i 
iJ!ll;:J:: 9~•glllilii;J'. < ())i!J-l:t;J; '<> fclb, <::tJ.l;:J: ?>JBil;J'. < !l(J;i~ 1zy ".:> bl;:J:: 9~U!l;:tt "Z 
<:@®<:1j\;'OL \l:l'!'1!11iL, <:L l'l>o 

2 ~~O) :tftf±l__;_ ~]][]! :. "?l.. '-Cf d;:, ::K~~f ::J;: {) :f i:l-7 '7 !--J '\.:;t.. )1,,0) il!Jt:'a"lfJ' i::i 0) ;;m;~; 0) ~:IJ[JO) 

~\l'I ::J: 9't(}) -c' ;!;,9, 
6/11-7 /10 l::i'o; IT 9 1 F !Wi!lr.'J())1'\~IJ'1$';;< f-'E= 5'J§;j<@: (71'Jffi) I ::!11;~Jd:7'-$ i;J:Jd:IJ'? 
t=o 

* 1 <l-iii!OJJ&t!J !Jnffil!;itlft (R/B=li,ijit~.;!Qfilll'flli!;, R/B:Jeii';llllli'l'fl~) iltOJi!.ili!i!J; '!' &IJJ'<l.t=t= 
lb, jlj"*'ffii>'~ 





1. :f&tfj :l:fli'ffili (::?L '-C 

:I& ~:I: ilJifilfi il ( 7 ~ iil!filfi ~) 

JJil -f- :IP ii ~ J:. !m 
lili -=t-:tP!iJ:. if~ I lJ.1!~1 \':r'fif~ 

1 -l'l-lJJ! 0.0024 

2-l'l-lJJ! 0.0013);.J. l' 

3-l'l-lJJ! 0.000043 I o.00012P.J. r 

4-l'l-lJJ! 0.00083);.J. r 

'l?iit 

:I& ~ :I: iil!filfi il ( 6 ~ ilJi iiDi ~) 

JJil -f-:IP~~ J:. if~ 
li1l -=t-:tP!iJ:. if~ I lJJ!fi1 \ •y'fif~ 

1-l'l-lJJ! 0.033 

PCVfiA. l!rI!sys 

9.9E-7 PX"F ( $:1:fA.0.26) 

8.8E-7 J;.J. r ('*;If A 1 OJ;.J. r) 

1. 1 E-6J;.J. l' ( fi\':tf.A 12P.J. l') 

-

PCV;ti'A. 'il!sys 

1. 1 E-61;( l' ($:;/:fA.0.29) 

2~!ll! 0.00033);.J. l' 8.6E-7 J;.J. l' ($;If A. 1 OJ;.J. l') 

3-l'l-lJJ! 0.000025 I 0.000062);.J. r 1.0E-61;( l' C'*:l:fA.13) 

4~lJJ! 0.00083);.J. l' -
.o.~+ 

"' " 

Jil. i!L jJ,!:Bq/l!li 

~~'f)'E@: 

0.003 

0.002 

0.0002 

0.0009 

*90.1 J;( l' (0.007) 

Jl! j;';: 1!Bq/lfli 

~~7'.i:E@: 

0.04 

0.0004 

0.00009 

0.0009 

*90. 1 J;). l'(0.05) 

1 



2 .1 1 ~ti 0) 1& l:fj :I: ~lJi.fffii 
1.1!'.At-~JllJlEfci~ 
(l)~Ji;l:J1\-p;] (-!l!-ill:Bq/cm3) 

l*ll~ t~li 
~t JI!. ~tiffi" 

E3 J-t- J-t-
Cs-134 l.3E-5 6.7E-6 

ll1J@l 
Cs 137 4.5[ 5 23[ 5 

Cs· 134 l.5E·6 2.5E·6 
7/4 

Cs-137 4.2E-6 8.1 E-6 

®PCV1iA <gJJ!!sys 

l*ll~ E3 t~Ii 
POV~·}. ~!Jl!sys 

tf:l IJ (Bq/ cm3) 

M@l 
Cs-134 ND(1.9E-6) 

Cs··137 ND(2.9E-6) 

Cs-134 ND(l.BE-6) 
7/4 

Cs-137 ND(2.7E-6) 

2.lt~:lu ~-Jli!l!$Nlilli 
9,208m3 /h (6/3-7 I 4) 

3. Ii!{ Iii A Niilli 
jJ Ji;l:J I \-fJ\ C~ (J) Jill: tf:j Jli 
PCV:l:J A tf:j IJ (Cs) 
PCV:l:J A tf:j IJ (Kr) 
PCV:l:J A tf:j IJ (Kr1!ili<i:>Ui!:l 

i*iiffi" 1¥Jm11 miff 
J-t- ..ttm 1171 ..t 
3.3E-5 l.6E-5 8.4E-6 

11[ 4 5.1 [ 5 2.5[ 5 

l.2E·6 6.6E·6 2.4E·6 

6.1 E-6 1.9E 5 5.7E-6 

·;re~ 
iJI JI: 

(m3 /h) 
lllilf~ E3 ttfl 

M181 Kr-85 
22 

714 Kr-85 

22 

~ti!,lj_t l!i 
71!>9-}dJ 

ND(9 I E-7) 

ND(l.3[ 6) 

1.1 E·6 

4.9E-6 

f;l.f!'i1~~71o 
( 6?-Pfrl 

(1)i!ll!J1\-fll 

/ 

PCV~·}. <glJllsys mil: 
tf:j IJ (Bq/ cm') (m3/h) 

1.3EO 22 

1.2EO 22 

-, 
' 1-----, 
t- ---

i l-
m; .:r~lil! Ii 

71H­
lll 0 

71H­

(~Pcvh'!. 'i!Jl''Y' 

(fl!!& (J) j~IJ :iEff.li!i!!il\i!f.,{)~#l;l:, Cs 134+Cs 137#~tiiil:ii\-'ii'lli' 'fl!ii'Ji~llli!ll) 

= (6.6E-6+1.9E-5) x 9208 x 1 E6 x 1 E-8 
= (1.8E-6+2.7E-6) x 22E6 x lE-8 
= (1.2EO) x 22E6 x 1 E-8 
= 2.6E+ 7 x 24 x 365 x 2.5E-19 x 0.0022 /0.5 x 1 E3 

=2.4E-3i:!!Bq/IJ\'i 
= 9 9E-7i:!!Bq/IJ\'i J;I T 
=26E-li/!Bq/IJ\'i 
=2.5E-7rnSv/ff 

2 



2. 2 2 ~ t10) :1& tB :1: aif!iilfi 
1. 51° .A t-~!flJIJ :iE ft6 * 
(j)jj~~~ltlisysti:l D t,;f;;q.;~1/)E~ !!! 

tUl1 El !t1l (Bq/cm3) 

Cs-134 ND(3.7E-7) 
Ail IEl 

Cs-137 ND(5.8E-7) 

Cs-134 ND(3.5E-7) 
713 

Cs-137 ND(5 4E-7) 

L1t:l:m3 /h) 

10,000 

10,000 

liiFf :tfi JI Ji 

,... - - - -. 
' r----
' ' " -. 
' 

~)7'u-r~f11'*1' 
O)~~:r.i @Pcv!J'7.~lfsys 

71J~')-t±J [] 

71JC?-

(j)jj~~!!tili!isys 

}1},9- '}1!,9-
A r:i lli r:i 

~jj~~!ll:ili!isys/\ D '1 ~J- iHl/JEf.'li!!! (7'0-7'1 f /\ 0

;\'•JvO) B*r.i iJ'i)O) ;Jlij;Jl!) @PCV::li 7. ~!!sys 
71JC?-

j!lf~El ~II (Bq/cm3
) j!lf~El t~ll (Bq/cm3

) j~J[~ El 

Cs-134 1.3E-6 Cs--134 1.7E-6 
Ml!!l 7/3 

Cs-137 3.5E-6 Cs-137 4.9E-6 
iili [!!] 

2.7'0-7'1 f11'-t-1~(]) ll!llr.i(])JM1J!!!$~filli 
7/3 

j~IJ JE EJ R/B 1 FL!lll D il~ i/il1i!l!l¥~!illi(m 3 /h) 
O)iff./\:l:(m' /hl ( jj~~~l)fJlljO) iff.:1:10,000m3 /h) 

l*l!~ El 
iii [!!] 14716 4716 

li1J [!!] 
1/3 28,081 18,087 

7/3 

3. iil!: l:l:l ii~ filli 
IJ~'-i!tili!ii:ll D 
BOP~!liroi!\¥ 

iJF 'F 0) ~Ii!~ 1& l:ll i!:!4'1iffi I:~ Ill 

PCV::li7.l:IJ D(Cs) 
PCV::li7.l:IJ D(Kr) 
PCV::li7.l:IJ D(Krtl!ii;l'(l;Uil 

=(3.5E-7+5.4E-7) x 10,000 x 1 E6 x 1 E-8 
=(1.7E-6+4.9E-6) x 18,087 x 1 E6 x 1 E-8 
= (2 OE-6+2.9E-6) x 18E6 x 1 E-8 
=5.7E1 x 18E6 x IE-8 
= 1.0E9 x 24 x 365 x 2.4E-19 x 0.0022 /0.5 x I E3 

!t1l (Bq/cm3) ifit.R(m3/h) 

Cs-134 ND(2.0c-6) 
18 

Cs-137 ND(2.8E-6) 

Cs-134 ND(2.0E-6) 
18 

Cs-137 ND(2.9E-6) 

t~ll 

Kr-85 

Kr-85 

(Bq/cm3) im:l:Cm' /hl 

ND(5.7E1) 18 

ND(5.7E1) 18 

= 8 9E-51l'!:Bq/ll;f ~) l' 
= 1.2E-31l'!:Bq/ll;f 
= 88E-7il'!:Bq/ll;f~Jl' 
= IOE+ lil'!:Bq/ll;f ~) l' 
= 9.3E-6mSv/if.~J l' 

3 



2.3 3 ~ t10) :1& tB :1: aif!iilfi 
1 . $!' ?-1-* )llJ :i'E *6 lil! 

°"" (j)J)j\ 'fr? _t l'm (.!i!.1Jl.Bq/ cm3) 

!JiU!~ El f?<~i 
J)j\ 'f '.i",P iii _t l!il 

ji!ji!§(j) ffii!§C1) 

!IJ@l 
Cs-134 ND(21E6) 2.3E-6 

Cs-137 ND(3 3E-6) 40E-6 

Cs-134 2.9E-6 3.2E-6 
712 

Cs-137 9.0E-6 6.7E-6 

iii' Of' (I) !& ii!! li: ;\j( tt1 .!Ur iill I : 11 Ill 

CD IOFf :IP J: ~B 

' . 
' ' ... M ~ M * ' ~M~M~M~ 

' r ~MM• 
' ' ~ - . 

lill 'f t,P it Ii 

lll;lli!Mf 
_um ;JtE.f!(m/ s) 

ND(2.2E 6) 
0.01 

ND(3 3E-6) 

ND(2.1 E-6) 
0.02 

ND(3.1 E-6) 

(~J&(I) ;~1/J:E*~ *tiili>~lll;t'; i;J:, Csl 34+Cs 137t'l~t1i1!tJl-jlf itlic' llID'PJTtl*lll) 

~IPCVzi A /jl.l!sys 

7+M 

7f/~j­

tli Q 

~PCVtJA. '!1i:l!sys 

l*lfR El f/Hi PCVb'.7- 'ril'l!systfj IJ 

(Ba/cm') 

iili@l 
Cs-134 ND(2 OE-6) 

Cs-137 ND(3.0E-6) 

Cs-134 
7/2 

ND(1.8E-6) 

Cs-137 3.5E-6 

1*11ll El t?<~ 
PCVb 7' 'i!':llllsys:±: IJ 

(Ba/cm3) 

!IJ@] Kr-85 6.5E1 

7/2 Kr-85 ND(6.2E1) 

mt:I: 
(m3/h 

20 

20 

mt:;: 
(m3/h 

20 

20 

2. Mt l:ll :I: Nfilli 
?.'. J)R 'f j",P i![_t l!fl fJ1 G ;\l( tfj Jm:li l;l:, H26.7 11.lUf (/) 

1il<i:§!l1:a (m3/s) ti@lll 

;\l( :±: J'1. ( lill 'f tF iii: _t l!il ) 
;\1(:±: :ll!: imn/\·;J'f J 
PCV:ffA.:±: IJ(Cs) 
PCV:ffA.:±: IJ(Kr) 
PCV:ff A.:±: IJ (Krt~l<J'.($fllltl 

=(2.9E-6+9.0E-6) x 0.10"' x 1E6 X3600 x lE-8 
=(21 E-6+3.1 E-6) x (0.02 x 5 6 x 5 6)E6 x 3600 x 1 E-8 
=(1.8E-6+3.5E-6) x 20E6 x 1 E-8 
=(6.2E1) x 20E6 x 1 E-8 
= 1.2E9 x 24 x 365 x 3.0E-19 x 0.0022 /0.5 x 1 E3 

= 4.3E-51!i!Bq/Si# 
= 12E-41~Bq/Si#PJ1' 
= 11E-61~Bq/Si#PJ1' 
= 12i;\!jBq/Si# PJ l' 
= 1.4E-5mSv/'9'PJ l' 

4 



2. 4 4 ~ t10) :1& tB :1: aif!iilfi 

(JJ1111*4 ijR t±J LAil !J / I- r!l 
f;\fj*lll171/ 

(3?-rft) 

1. 5f A 1-~iWJ :iE ~"' 
G)!?,!*4 JllH±:l l Fil :1J I \-p;J 

/ 
- -, 

' 
' 1---- - . 

7<M-

' 
' 
., ___ -. 

' ,---

7r~- Lt±JCI 
--------' • • 7<Jc,~ 

I 
1 

• IUJ ' 

liiFi"/i' lll'ii 
~llH4 llli Ui 1., Ill IJ11' -~~Ji\!~ ill 

(i1&*4llll :±: L,fll;IJ1 \-mlK~1iii\ A IJ l (Jl!.{li:Bq/ cm3) (g)ll'f-*4Jll! :±: I.., fll :IJ I \-jj~ jK ~jl:jr. :±: IJ 

!*lll1B tn!fi SFPi!i%'i 

MIEJ 
Cs-134 NDC6.2E-7l 

Cs-137 ND(9 2E-7) 

Cs-134 ND(5 9E-7) 
7/10 

Cs-137 ND(9 2E-7) 

2.jiJ.it.J1 'i-i.i IN~!i!ifllli 
4,853m3/h (6/7-7/10) 

3.1& t±I !:Nfllli 
'JI/: *4 JlR :±: I.., fll ;iJ I \ -f.J \ i; OJ ir.il i!ll 1: 
'JI/: *4 lf~ :±: l..,fll 7J I \-jj~ ~ ~l!;jlr1i 

'fr:J'/:J'/ 1111· -J: ~B 
iv1Ai!i%'i 

!!l!lll1 a Hill! :tl?.:*4lf~ :±: l..,fll;IJ11' -
jj~jK~f,j:±: IJ (Bq/cm3) 

ND(6.0E-7) NDC5.9E-7l Cs-134 ND(6 OE-7) 
MIEl 

ND(8.9E-7) ND(9.1E-7) Cs-137 ND(9 1 E-7) 

ND(6.3E-7) ND(62E-7) Cs-134 ND(5.9E-7) 
7/10 

ND(9.2E-7) ND(9.3E-7) Cs-137 ND(9.1 E-7) 

;;} !'f' OJ ~iii f !& t±L!£ iil1 iiffi I = ~ Fil 
(f/l~OJ J~rJ;E$1; ll\:i.Jl;V,,;r,Ji# 1;1:, Cs 134+Cs 13715-~tjjif:Jl-ll!f li\L '00 Plif!i\lfll) 

= (62E-7+93E-7) X4853X 1E6X lE-8 

= (5.9E-7+9.1E-7) x 50000 x 1E6 x lE-8 
= 7 5E-5i,IJBq/il!f ~J 1' 
= 76E-4{,!i!Bq/ll!f 81' 

im:1 
(m3/h) 

50,000 

50,000 

5 



~~1 1 ~ {ljf J.it.J I ~ -0") ii jj,$ aifliilfi 
~if 1illi ;1J J! 
~ l<iiml !!l!:I: 1;i: * ll' Jlilii!i, l!li P'l *I± l!':, "l!ra9 iili+J!tJc n1 iO ~1 Jil:<:;Jt &? ii, 
~t~191J 

7Fl4B ~t~tml 1.5m/s 

¢-J~t 
P4 

V5(P5=0) 
V4 

!S5 
V4 

i S3 j S4 I I,- ll!li!I ,. 
l_,.V2 v1_,. 

S1 S2 

P1 p 
P2 

JiR f-•J:Plltllii 
~ 

'::--UsI:i S8 SJ S6 
/:;; Wli<\!~(~J (l~li!lllli!J ..J Ck¥AlllAnJ c:- i 

VO V3 
P3 

VO: ~~5iiilllli (m/s) 
VI :1J1\-li1\i±J)..li!J,Ji(m/s) 
V2: 1J1 \-li1li±l A.Jilli (mis) 
V3: h1 \-li1\i±J)..!n\Ji (m/s) 
V41JJ \-;jtr,t/j Alililll (m/s) 
V5: 1J1 \-li1\i±J)..l!lli (m/s) 
V6: IJ~:l<\i\li (mis) 
Pl: J:imi!llJl±;l:J (~ti!\) (Pal 
P2 Tifiti!llJEE;l:J (jtJill (Pal 
P3: J:imi!llJl±;l:J (i!!ili!!J (Pal 
P4: T~~i&1Jf±;l:J (jlljlil,) (Pa) 
P5. R/Br!;JEE ;l:J (OPa) 
P · 1J1 \-r!;JEE;l:J (Pa) 

SI ::IJ1\-llil\Fo1iiill!(m1
) 

S2: tu \-JIJl;:Fo1imll1 (m') 
S3: ht \-~'l\Fn1iii:fl (m 2

) 

S4: 1J1 \-~'ltr.1ootii (m'l 
S5 : R/B.:: ~Jii!Jlll D oo!a ( rn2

) 

S6: R/B;l;~!illA D r.ll D ilii!a (m2
) 

S 7 : R/B oe:!i!: !ll l!I Fill D iii Ill ( m2
) 

SS: Ile Ji\ 1;! 'JI- q&jb 1!ii!JI ( m2
) 

p :~~-Wlf(kg/m 3 ) 
c 1 llilf± fii\!fj((jtJlilJ: ift'll 
C2 : lllf:F ili\!&(~tlll T iftlj) 
C3 : ii.EE il\!&(l"l il.J: iftlj) 
C4: !!.\EE ll\!&(i!!i In\ T i!llJ) 
( ff~ 1:1( jll;j]i f1i\ !& 

6 



~~1 1 ~ {ljf J.it.J I ~ -0") ii jj,$ aifliilfi 
J[il.J!~V C:91J C:, ..t)Af.{~lj, rJfil{ftlj OJI± tJ li~OJC:t'5 ') C:t.;;,Z, 0 

_l ii~1!1J (~t',Jll) : P 1-°C l x p x V0~2/(2g) • · • ( 1 ) 
-r ;mt~1J (~tml: P2:o:c2 x P x voA2/{2g) ••• (2) 
J:J)'it\JIJ(it§fiJl.l.) ·P3;;;;C3X /) xvo~2/{2r;) ••• (3) 
'T~tjftlj (~Jil.). P4=C4 x /) x VOA2/{2g) ••• (4) 

""ff "r. M<llll !6dJ!~!ifJi\l!lll' <- tv {ol: 
Pl-P::::( x p XV1A2/(2g) 

P-P2 = !; x (J x V2A2/(2g) 
P3-P=' x p )( V3A2/(2g) 

P--P4-c <!" x /J x V4'2/(2g) 
PS-P=!; x /) xv5·2;(2g) 

~~Jf.t.:t ),.Jf 0)7 ;J..,1 ~'5/;;.., 'rtlt 

"'(5) 
... (6) 
... (7) 

... (8) 

... (9) 

(V1 x S1 +VJ x (S6+S7)+V5 x SS) x 3600-:(V2 x S2+V4 x (S3+Sl)+V6 x SB) x 3600 

1£ i!l bw i!l dJ llhFY J t "t ii I' 
y;.(V1 x S1 tV3 X {S6-+8l)+Vb x Sb) x 3600-(V2 x 82+V4 X (S3+84)+V6 x: S8) X 3600 

V1 V?. V3. V4. V5{;!::(5) (6), (7) (8), (9)i\l:J:~J.:io)~~fiO)""C,IYJi:l\{;'.'Ol:tJ;~J;:?l:Pa)jifi1:i·aiiJ~9~ 

VO Cl C2 C3 
(n;/s) 

1.46 0.80 -0.50 0.10 

Sl $2 $3 $4 
(~i) ,_,, (mi\ (mi) 

1.20 1.20 1.20 1.10 

Pl P2 P3 P4 
(P;.i) (Pa) (Pa) (Pal 

------- --
0_104405 -0_06525 0_013051 -0_06525 

Vl V2 V3 V4 
(rn/s) (rn/ s) (mis) (rn/~) 

1-55 0.60 0.96 0_60 

IN our IN OUl 
*IN j.1i'/A 

OUT i.liUlJ 

C4 

-0.50 

$5 
t~1) 

0.29 

Ptl 
(Pal 

0 

V5 
(rr1/s} 

0_84 

IN 

I, p 

(k c/rn:\) 

LOO 1.20 
$6 SJ ,_,, 

(~1) 

000 0.00 

p 

(Pa) 
-0_04306 

V6 
(m/s) 

0.00 
OUT(tJrm1 

*@~00.lll 
1-)~~77:,.-ljj! 

iilli!t\:i 

y 

lm.1/hl 

0.00 
OK 

SS ,_,, 
288 

7,586 rri1/h 

0 m3/h 
7.586 mJ/h 
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~~1 1 ~ {ljf J.it.J I ~ -0") ii jj,$ aifliilfi 
i@. c:: e: O)illffii5!l!•~filli c -m ) 

7Fl I El 7.fl2B 7 fl 38 7 I'l 4 El 

If.lit a:1trn1 i@:.!Jl$ !Mi!; "" f.\lii!t'.$. jj,;l ~ro1 Jfrfi;)l!,$. '1i! a-;f ra1 ;'fflli!tl$. 
(mis) (hr) (m3/h) (m/s) (hr) (m3/h) (mis) (hr) (mJ1fV (m/s) (hr) (m3!h) 

'"' 12 13 B21 10 02 653 08 13 555 29 02 1,924 

iffi~ti!lil.i 12 23 4,567 1.3 3S 4.B06 10 05 3.Q3G 1.3 OS 5,040 

;ft,[§[i!J. 1.4 3.2 6.442 10 OJ 4.550 13 1 0 5 753 LiJ 6.0 7-014 

~t;fti!!Jli. 1.0 27 9,742 13 1.5 6 524 16 13 8,1 ie 15 O.B 7 586 

U\ l,fj 05 1.904 00 0.0 0 " 07 6 9Jfj 1.3 O.J 0,122 

;Jt;JtJ.Rm. O.J 03 2,391 OB 0.2 2,943 08 OJ 2,943 00 0.2 2,207 

~t~Ji 2 ~ 2.3 11,24e 2.2 OS 9.B21 o.o o.o 0 1),6 02 2.707 

:lli.;fGJ!l:Ji 1.0 3 .1 11,642 17 20 16,573 '" 1 0 11 722 OJ OJ 4.244 

O:l<l 1 J 1.5 11,596 21 20 1S.404 1.8 o.a 11,9B!: 00 00 0 

11!:1¥iW.!I. 1.5 1.0 9 000 '" 1,~ 11.053 1.8 0.8 11, 10t 11 0.3 0,510 

1¥itJJ.1. 16 10 6,994 30 0.8 13,537 2.0 10 9, 100 12 0.1 5.~27 

i*iifHllJ.lil 19 08 7,062 33 5.3 12 ?07 40 95 14 75f. I 5 LS 5.451 

"'" 10 07 ~.s 17 " 38 10,267 " 31 I 0,33C• 14 " 6 916 

"'"'"Ill 1.J 1.0 6.4B5 " OJ 10002 1.2 1.0 6,2'.15 21 B.O 11.7153 

i¥iVllll 1.4 (l.J 6,310 00 0.0 0 1.0 0.8 4,641 '" 1.0 10.506 

jfflj~jl§Jll 11 0.3 J,949 0.0 00 0 0.9 08 3,310 0.0 00 0 

---------

imii!ll s:;. I 
',m3) 181,5BB I ?.'i5.S02 I 251,1\:171 Ill 1,532 

1 6 n ill 4ij; 0) IjZ ±~ Iii. li!l t.J I ; ii )!l! i¥ :a: iJij :i;i: 0) J: '::> I;:: ~iji filli 9 Q 0 

'ltfi"!l! .... c.~t /jijj 1Rr=1~ 

rntiillittllroi 6/3 -- 6/9 6/10 - 6/16 6/17 - 6/23 6/24 - 6/30 7/1 - 1/4 - ;;;!!J.i!;~!f(m3) :;fl~)j#Ji!roi(hl ;Jr\i;ii:J¥(m3/h) 

~lfllli~i~· l .641,965 1.605.616 1,300.634 1,651,627 871.536 1.071,429 768 9,208 (m3) 
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~~2 4~t1~*4JfJltfj LffltJ1\-(J)jfrif!i$8'ffli 
~lJ!fillih"ii'r 
~Sl\illli!l!:11t1;1:;>tl!~lilill!, Jt~r.*l !11-EE~, 11*r.1 ii!il!(to:i: n1G nJJ--c:J<!IJJ.i, 
~+~m 
7Fl10El ~t~tilli 2.2m/s 

¢:J ~t P4 jv4 

S2 

p 

s -JJ;\--4 -"1. 
Pl oss 

Mi (lJf!M!Ef.lflf~Hlill -

llFrli'll!l!I! S4 I 
83 P2 

1-D 
W!lJfU 

<--~ 
VO 

P3 jV3 

p 
vs :h • 
ulili.k"1lRlllifl'G ~ /\--

}J1\·-~'"0)i,ilt::J1 -- --

p5: 0 

Iii! i' Ii' ll'li 

77 "/////_.//// / 7 

VO ;fj!\Jl!li!(m/,) 
V1 ·:tJ1\-Jtjjfit/il}..,Jl1.~(m/G) 
V'l · 'fl1\-rtJ;m::BAJ!ID.if {rn/s) 
V3•1l1 \-l"J>J!te Alii\i!! (m/ ,) 
V4 ;!J1\--J*]Jfitl:tAJil:lt(n1/s) 
V5 · }J1 \---r*iimtt AJ!ti! ( m/ s) 
P, tJ1\-p..jJ±::iJ (Pa) 

Pl . .tffit{ll.1JJ±.1J (~t/i) :Pal 
P2 T)iliffl1JfI1l11tl§l) '.Pa) 
P3 J:iJlffiilfI:!J ll'iJ!l) '.P,) 
P4. T illffi'li±!J I r!ll!IJ '.P,J 
P5 R/Bl"IJl;IJ(OPal 
Sl •:h1\-lllillll1ii1i!lllm11 
S2: :t.J1\-ltilHmmi~N (m3

) 

S3. ))1 \-f!Jl!Mlii~~ (m'! 

S4• :ti1 \-llll!F•1illi!M Im°' 
S5 • JJ!ilil<!ililil;~llll!F•1iliilli I m'I 
(J : ~~,.f ~ (kg/rn1

) 

Cl Jjj[E i<\!il(jtfi\.L i!IJ 
C2 . lll\f:E 1li.!illjtJll\ T iR'.I 
C3 ·Jill± ii!illi!§ JIU Ill.I 
C4 lil£E1li.!illl"ifi\T(llJ 
c lll~!Ulili'I!< 
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~~2 4~t1~*4JfJltfj LffltJ1\-(J)jfrif!i$8'ffli 
/j,JJ?-V CT {JC, J:ifitJP,11. T ;m,fP,IJO) I± ;tJ (j:j:O) tt-3 ~) ,!:t.;~, 

l:i.1itf&1J(~rJ11.)·P1""c1xp xv0~2/(2g) ···(1) 
"fiJit1RIJ(~t.Jll.) p2c:c2x p xV0"2/(2g) ···(2) 
J::J,'fif!IJ('iffiJJI.) P3=C:Jx {J XV0"2/(2g) •••(:3) 
"fiitf~IJ(iffiJi) P4;;;;G4X p xvo~2/(2g) ···(4) 

"1i±l<P, ll"1Rll!,O)IM~l*l!Fa' tr {>t 
Pl--P~(' x p XVl

0

2i(2g) "'(5) 
P-P2.::::~ x p x V2"2/(2g) • • • (6) 

P3-P= I;, x fJ x V3"2/(2g) • • • ( 7) 
p-p4::( X /) XV4"'2/(2g) •·•(8) 
P~J-P:: t, x p x V~:t? /(?g) · · • ( 9) 

~~)]fl t:l:L\110)? A.1 ~ 7 :.-Art l;t 
(Vl x Sl+V3 x S4+V5 x $5) x 3600=(V2 x S3+V4 x $2) x 3600 

li:illl:ti ill OJ:!''!' I Y J 1:9 'ful: 
Y=(V1 x S1+V3 x $4+V5 x S5) x 3600-(V2 x S3+Y4 x $2) x 3600 

Vl. V2, V8, V'l. V51<l(5) (6). (7), (tl). (9):itl:J'J, PO)MtitJO)"C, ry1f.Jt-tfOl::::to1~~.,t?(:: 
eOll~!o!lll!l9 {> 

VO Cl C2 C3 C4 t. p 
{mis) (ky/m3l 

2 20 o.so -0.50 0.10 -0.50 2.00 1.20 
SI S2 SJ S4 SS 

!m1l !rr/l ( mJl r rr/1 !m~) 

0.44 0.81 0.46 0.81 4.00 

Pl P2 P3 P4 P5 p 

(Pa) (Pa) (Pa) (Pa) (Pa) (Pal 
0.237061 -0.14816 0.0:?0633 -0.14816 0 -0.00102 

VI V2 V3 V4 V5 y 

(m/s) (m/s) (m/sj (rn/ sj (rn/s) (m3 /h) 

1 39 1.10 O.tiO 1.10 0.09 000 
IN OUT IN OUl IN OK 

~-

OUT ~'Tttj;j 

iliiii~'i' 4.980 m3 /h 
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~~2 4~t1~*4JfJltfj LffltJ1\-(J)jfrif!i$8'ffli 
~ ~ e: (})j!ffii)!l!.!ii~filli c -m ) 

l.i! 
(rn/o) 

"'' 0.0 

i'!i~ti!!il.I 1,(1 

~ti!!il!l 1.3 

~t~tl!!i!i '() 

Ul i.o 

~~~t!IUl 2G 

~tMl§l\ 2.a 

*~t'!$.!Ji1 o_o 
Jli:Jii.1. 0.0 

Jki$Jffilil 0.0 

f.fHIII!\ 0.0 

i¥liVi!+!Jfl 0 (\ 

ifl& 0.9 

i1fl1'ii!!ili L3 

i~h!§J!fil. I 3 

!!\li1'lr!!!Jj 13 

7 Jl 5 El 

Htlia, \!lli~:f\ 
(hr) (rn3/h) 

0.0 

'" 3.3 

" 
7.3 

5' 

0.5 

00 

0.0 

00 

0.0 

00 

O.B 

0.7 

0.5 

0 7 

0 

2,311 

'.j,1)21 

4,5&2 

B 753 

5.900 

6,350 

0 

0 

0 

0 

0 

2.879 

2,96G 

2,91B 

2,SS2 

7 fl 6 El 

mi!. 1J1r., iJillJ!lltfo I mi! 
(rn/s) (hr) (m3/h) (m/t) 

0.0 

00 

0.0 

00 

00 

00 

0.0 

03 

0.7 

12 

2.2 

45 

?A 

'0 

'.5 
00 

00 

00 

00 

00 

00 

00 

0.0 

02 

03 

0.5 

2.2 

00 

28 

47 

" 00 

0 

0 

1.Bl7 

1.902 

2.768 

5.0(17 

10,101 

7,[140 

4,101 

3402 

OJ 

08 

•.O 

'" 
0.8 

" 07 

00 

" 
0.3 

' .4 
15 

2.7 

•.O 
'.2 
OB 

7fl7[1 

lltr'., )jffj;'j!!$ 
·'.hr) (111,11 h: 

05 

" 05 

'° 
'° 
0.3 

0.3 

07 

03 

0.5 

C1.3 

07 

33 

" l2 

OS 

0 

1,61 I 

2.271 

4,056 

2,5?0 

2, 151 

1.476 

1,931 

2.990 

2,020 

3,030 

7,919 

8.559 

2.313 

2,590 

1,796 

.~ii 
(nv s) 

'° 
" 
13 

" 
'9 

2.~. 

3.• 

24 

23 

Z.2 

2.5 

21 

" 
" 
I 7 

00 

7.fl a Fl 

lliir.ii JJill;!J!,fl 
(hr) (m11h) 

0.3 

l..'i 

22 

2.8 

03 

1.8 

28 

2.0 

u 

0.5 

12 

u 

u 

Z7 

07 

0.0 

0 

2 ~-,4 

3.005 

3,94J 

5,816 

5,771 

7,03 I 

5,376 

fj,251 

5,013 

5,643 

5)38 

6.416 

4.7?B 

J,B72 

0 

7flBFI 

Mli!! litre, \!ll)!Ft 
(rn/~) (hr) (rn3/h) 

J_fj 

2.4 

1.3 

'" 
23 

'" ,, 
10 

2.0 

11 

20 

' 7 

23 

28 

31 

1 0 

,, 
2.0 

0 5 

" 
'0 

07 

03 

03 

0.3 

0.2 

•.o 
08 

" 
4.3 

2.3 

35 

0.390 

2.$77 

a,585 

7.179 

3 902 

3-747 

4,361 

5.300 

l.469 

4.377 

3.895 

7.109 

6.J79 

i.00$ 

S,370 

7fl10EI 

I.ii Htlia, illjj!ljtf, 
(m/o) (hr) (m3/h) 

0.8 

l_tj 

'" " 
:11 

00 

00 

00 

0.6 

L8 

" 30 

3_,5 

2.5 

'3 

14 

0.5 

o.~ 

0.5 

01 

02 

0.0 

0.0 

00 

0.2 

0.7 

•.5 

03 

50 

J.0 

•.O 
03 

3,009 

41)12 

4 gBo 

9.746 

1.631 

4.006 

J,316 

8.403 

11,015 

5.6~5 

2,918 

3, 142 

1-~-;~~~;i:r ----------------;~~ _0_7_1] - - - - - - - - - - - - - - --;~~-I~~] - - - - - - - - - - - - - - - - _1_3_1-~8-9-[ - - - - - - - - - - - - - - - - -,-,-~,~~; r ---------------; ;~,~1-3_9_ [ _ 137,135 

1 6 n ill 4ij; (]) IjZ ±~ Iii. li!l t.J I ; ;; )!\! i¥ :a: ilij :i;i: 0) J: '::> I;:: ~iji filli 9 Q 0 

'"' '"' ... .,,~t l1mil-"&lii J:J ~ 

~1il!Ht~OO 6/7 

illllllliljli~ll! 
(rn3) 

,, 6/13 6/14 -
802,978 698.440 

6/20 6/21 - 6/27 6/28 - 7/4 

763,125 1349.129 

7/5 - 7/10 !/Ill i~.'I El" !t(rr•3J ~iJ!fdli1:1~!tJI fl..9(11) 

$46,194 3,959,866 816 

iii!i$.\rn3/h) 

4,853 
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'Jin>.2 6$.8Fl2 BB 

i;o "'- ~" m iii '"-' '1 "' 

u 1 - 4~llmlf'h"ll1"1l'5(})ll!li~1a(})lii<t!:\m c tz:'-"'1') ""· ~f'-'l"lll"_t1lll~'£~'1=1M-l 
11~~~ (~:A H~N l '.£¥1c:m'IIDio ( g "l~l*l!lilli1ald:~tl!!\'°!'.?. l 

c 1 - 4 ~());i;::lo/JllNADld:flll¥(})1*!11l-Ci!!~lL 

c 1 - 4 ~~tJ'5(})ll!Wi#.\<1lli~tt\IL:J: l>JIWl!lllM\llL:d'llt l>-il!ild: <~mid: 0. 03nSv/$.~..( Tc 
m'lil'i, 

o '11ild: <Wild:. ~f'i.PlM' t1lJl..,())'£:0\'1=~<tt1'111i~~li!'r£¥1c:~tt L.,to: 1 - 4 "lmo:>mtt\;;; 
<Di'iotf!O:ld: 0. 0091'!:«? vJ~IB!i-C®IJ, IJllf'.l:J'());Wi!itJ'Si':<El;·n '"';:: l::tJ'G. 0. • 1~«? v )l,J 

B!;~..( :C l::m'1illi VZ:-Pbo 

o ~~<DlM>IL:'.JL n:ld:Tic<1l?
0

77<1lim'Jo 
: '511!! lil< 'l'>J' "111i!' ll' Go:>li~ tll !1!1111§: 

0.1 

"' & 0.01 
~ 

'i!l C.001 

"' 33 0.0001 
~ 

:.1.00001 

• r • 

9/~7:~~~~.:J:: 
• 

-
• 
• -

' - 004 • -
~. -

• ---, 
0. ·~ 

~ - -• ~ I 01 0.08 0. 01: 0.lJO 
• ' ooc 
• C.JO, 

' 
o. 04 o po o fr"B ' .0 2 ' .cq2 ' ' ' ' ' ' ' ' ' ' ' ' ' 

2'511!! lil< f';J' "111i!' /J' G© m tll !I! Iii§: 
0.1 

"' 0.01 ,,. 
~ 

o,Po 1$ 0.001 
0 0 8 

0. 02 

·~ o~o o. ooS o.t-0 ' 

"" 0.0001 2 0 i(J 2 ' 00 'o. 0. 
' ' ' = . ' ' ' ' 

0 
~ 

' ' ' ' 0.00001 ' ' 

3'511'! ·"' 'J'ti'~ .. fJ' 5©!i>tllli!ll§: 
0.1 

"' ' 0.01 ' i.o ,,. 
' 

~ oj 
' 

.0 .., 
' 0.001 

' ' 
6 

' ' ' •• ' ' ' 
' '* ' 

3 QO • 33 0.0001 
' = ' ' ' 
' ' ' ~ 

' ' ' 0.00001 

4"lml ,Jl!-f'tl'~.!i!'fJ' S©@tllli!ll~ 
0.1 

"' ,,. 0.01 
~ 

*' 0.001 6 
~O:J 1 O.dC1 01: 0. 01 o . .jo !Qifi 

0 
' 

0. 01 0. 0. 01 0.0 
0.0001 ' ' ' 33 ' ' ' ' ' = ' ' ' ~ 0.00001 ' 

H25"F8.~ H25l'f-'0Fl H25:l'f-12~ H26!'f-2.!"3 H26:l'f-4.!"3 H261'f.6F3 H26:l'f-8.~ 

c .'fi:lil<t±Jl;:,J:: 9l!tttiJ:l!l'l©~'1=©),;Jllf;J:. Cs-134 &V' Cs-137 l::'tlL: 1. 3x m'( Eljl en\ )1::0¥1!1fi, 

l* JO]iD!Bll!IRl;'l9f©25<\'1'©i~~ : Cs-134· • · 2x 'a'. Cs-137· • • Jx la' ( fl:f en\) J 
)( 1 F ~ltl!ll!l'IJOiill©5'.A ~ ),;Jll ' ~l!Jil!, : 
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D)(tlJ;'Oh9tiYx!l(~l!I;J<J~'l'-tl'1zy".J i>l;:tt"Z<:1J'"' <, JBil;J'. < ml\'1:.lii1~11l'!g())ii!i 
iJ!ll;:J:: 9~•glllilii;J'. < ())i!J-l:t;J; '<> fclb, <::tJ.l;:J: ?>JBil;J'. < !l(J;i~ 1zy ".:> bl;:J:: 9~U!l;:tt "Z 
<:@®<:1j\;'OL \l:l'!'1!11iL, <:L l'l>o 

1"'.f!(})$t±;];;(})li'lttl 1;:-:>L \ <:l;t ,;J;Fi':IPJo:l:ll!ll;:i\>17 90!';:>:. ri~Jl;(}) I\ 7-:>1"1;:.J:: ~l!l'tf 
;!;:1"1.l' -::>fc~ G'i'1ili L, -CL \ <'>., 





1. :f&tfj :l:fli'ffili (::?L '-C 

:I& ~:I: ilJifilfi il ( 8 ~ iil!filfi ~) 

JJil -f- :IP ii ~ J:. !m 
lili -=t-:tP!iJ:. if~ I lJ.1!~1 \':r'fil'~ 

1 -l'l-lJJ! 0.0062 

PCVfiA. l!rI!sys 

1.0E-6J;J '"F ( $;1i'A.0.21) 

2-l'l-lJJ! 0.00049J;J '"F 7.1 E-71;.l '"F C$H7-9.7J;J '"F) 

3-l'l-lJJ! 0.000036 I 0.000058PJ '"F 3.0E-6 ($:!:f.A 12PJ '"F) 

4-l'l-lJJ! 0' 00084 j;J '"F -

'l?iit 

:I& ~ :I: iil!filfi il ( 7 ~ ilJi iiDi ~) 

fili -f-:tfi }tJi! J:. $ 
PCV:!:f .A '!I!sys 

rn1-=r-:tfi m J:. $ I lJ.1!~1 \ ·;17-il'~ 
1 ii.ttl! 0.0024 9.9E-7VJ '"F (:i\l-tf.A0.26) 

2-l'l-tll! 0.0013J;J'"F 8.8E-7 W. '"F ( 1ftt.i .A 101;.l '"F) 

3-l'l-tll! 0.000043 I o.00012vJ r 1. 1 E-6.W. '"F C1it:!:f.A 12.W. '"F) 

4-l'l-tll! 0.00083VJ '"F -

-@;St 

Jil. i!L jJ,!:Bq/~ 

~~'f)'E@: 

0.007 

0.0005 

0.0001 

0.0009 

*90.1 l;.l '"F (0.009) 

$i;I: itBq/~ 

~~'f)'E@: 

0.003 

0.002 

0.0002 

0.0009 

f,J0.1 j;J '"F (0.007) 

1 



2 .1 1 ~ti 0) 1& l:fj :I: ~lJi.fffii 
1.1!'.At-~JllJlEfci~ 
(l)~Ji;l:J1\-p;] (-!l!-ill:Bq/cm3) 

l*ll~ t~li 
~t JI!. ~tiffi" 

E3 J-t- J-t-
Cs-134 l.5E-6 2.5E-6 

ll1J@l 
Cs 137 4.2E 6 81 [ 6 

Cs-134 5.9E-6 9.BE-6 
8/5 

Cs-137 l.9E-5 3.4E-5 

®PCV1iA <gJJ!!sys 

l*ll~ E3 t~Ii 
POV~-}. ~!Jl!sys 

tf:l IJ (Bq/ cm3) 

M@l 
Cs-134 ND(l.8E-6) 

Cs-·137 ND(2 7E ·6) 

Cs-134 ND(1.8E-6) 
8/5 

Cs-137 ND(2.8E-6) 

2.lt~:lu ~-Jli!l!$Nlilli 
9,165m3/h (715-8/5) 

3. Ii!{ Iii A Niilli 
jJ Ji;l:J I \-fJ\ C~ (J) Jill: tf:j Jli 
PCV:l:J A tf:j IJ (Cs) 
PCV:l:J A tf:j IJ (Kr) 
PCV:l:J A tf:j IJ (Kr1!ili<i:>Ui!:l 

i*iiffi" 1¥Jm11 miff 
J-t- ..ttm 1171 ..t 
l.2E-6 6.6E-6 2.4E-6 

61 [ 6 1.9[ 5 5.7[ 6 

l.5E-5 l.5E-5 8.3E-6 

5.3E-5 4.8E-5 2.6E-5 

·;re~ 
iJI JI: 

(m3 /h) 
lllilf~ E3 ttfl 

M181 Kr-85 
22 

8/5 Kr-85 

22 

~ti!,lj_t l!i 
71!>9-}dJ 

I.I E-6 

49[ 6 

5.0E-6 

1.4E-5 

f;l.f!'i1~~71o 
( 6?-Pfrl 

(1)i!ll!J1\-fll 

/ 

PCV~·}. <glJllsys mil: 
tf:j IJ (Bq/ cm') (m3/h) 

l.2EO 22 

9.6E-1 22 

-, 
' 1-----, 
t- ---i l. 

m; .:r~lil! Ii 

71H­
lll 0 

71H­

(~Pcvh'!. 'i!Jl''Y' 

(fl!!& (J) j~IJ :iEff.li!i!!il\i!f.,{)~#l;l:, Cs 134+Cs 137#~tiiilJ.1\-'ii'lli' 'fl!ii'Ji~llli!ll) 

= (1.5E-5+5.3E-5) x 9165 x 1 E6 x 1 E-8 
= (1.8E-6+2.8E-6) x 22E6 x 1E-8 
= (9.6E-1) x 22E6 x 1 E-8 
= 2.1E+7 x 24 x 365 x 2.5E-19 x 0.0022 /0.5 x 1 E3 

=6 2E-3i:!!Bq/IJ\'i 
= l.OE-6i:!!Bq/IJ\'iJ;I T 
=21 E-li/!Bq/IJ\'i 
=2.0E-7rnSv/ff 

2 



2. 2 2 ~ t10) :1& tB :1: aif!iilfi 
1. 51° .A t-~!flJIJ :iE ft6 * 
(j)jj~~~ltlisysti:l D t,;f;;q.;~1/)E~ !!! 

tUl1 El !t1l (Bq/cm3) 

Cs-134 ND(3.5E-7) 
Ail IEl 

Cs-137 ND(5.4E-7) 

Cs-134 ND(3.6E-7) 
8/11 

Cs-137 ND(5 6E-7) 

L1t:l:m3 /h) 

10,000 

10,000 

liiFf :tfi JI Ji 

,... - - - -. 
' r----
' ' " -. 
' 

~)7'u-r~f11'*1' 
O)~~:r.i @Pcv!J'7.~lfsys 

71J~')-t±J [] 

71JC?-

(j)jj~~!!tili!isys 

}1},9- '}1!,9-
A r:i lli r:i 

~jj~~!ll:ili!isys/\ D '1 ~J- iHl/JEf.'li!!! (7'0-7'1 f /\ 0

;\'•JvO) B*r.i iJ'i)O) ;Jlij;Jl!) @PCV::li 7. ~!!sys 
71JC?-

j!lf~El ~II (Bq/cm3
) j!lf~El t~ll (Bq/cm3

) j~J[~ El 

Cs-134 1.7E-6 Cs--134 8.7E-7 
Ml!!l 8/11 

Cs-137 4.9E-6 Cs-137 2.1 E-6 
iili [!!] 

2.7'0-7'1 f11'-t-1~(]) ll!llr.i(])JM1J!!!$~filli 
8/11 

j~IJ JE EJ R/B 1 FL!lll D il~ i/il1i!l!l¥~!illi(m 3 /h) 
O)iff./\:l:(m' /hl ( jj~~~l)fJlljO) iil!:l:l 0,000m3 /h) 

l*l!~ El 
iii [!!] 28,087 18,087 

li1J [!!] 
8/11 23,008 13,008 

8/11 

3. iil!: l:l:l ii~ filli 
IJ~'-i!tili!ii:ll D 
BOP~!liroi!\¥ 

iJF 'F 0) ~Ii!~ 1& l:ll i!:!4'1iffi I:~ Ill 

PCV::li7.l:IJ D(Cs) 
PCV::li7.l:IJ D(Kr) 
PCV::li7.l:IJ D(Krtl!ii;l'(l;Uil 

=(3.6E-7+5.6E-7) x 10,000 x 1 E6 x 1 E-8 
=(8.7E-7+2.1 E-6) x 13,008 x 1 E6 x 1 E-8 
=(1.7E-6+2.5E-6) x 17E6 x lE-8 
=5.7E1 x 17E6 x I E-8 
=9.IEB x24 x365 x2.4E-19 x0.0022 /0.5 x IE3 

!t1l (Bq/cm3) ifit.R(m3/h) 

Cs-134 ND(2.0c-6) 
18 

Cs-137 ND(2.9E-6) 

Cs-134 ND(1.7E-6) 
17 

Cs-137 ND(2.5E-6) 

t~ll 

Kr-85 

Kr-85 

(Bq/cm3) im:i:(m' /hl 

ND(5.7E1) 18 

ND(5.7E1) 17 

= 9 2E-51l'!:Bq/ll;frJ l' 
= 3 9E-41l'!:Bq/ll;f 
= 71E-7il'!:Bq/ll;frJl' 
= 9 /EO il'!:Bq/Sjf f) l' 
= 9 OE-6mSv/if,rJ l' 

3 



2.3 3-ij-lt 0) 1& /:ti :I: ~iali 1(QDP ;

1 

_:_ ·~~ 
III:><' _______ ':,,! 

Ql Jjj( 'f IP .l ~B 
11 •• IZ!PCV!i.:>. 'l!il'l''Y' 

711~9-
(:lj Cl r~ ---

' 
]{)09-

1.1( A. 1-:;11J :ii". *Ii~ 
" - . , I •[]1-"-r---' 

""" (j)jjj! 7-:tPJ: llll (.!j! 1l1Bq/ cm 3) Iii! 'f IP~ I.!! 

!JUll B tt!!ll 
Jjj\ 'f :J:P ii[ J: llll lll!fi1Wf 

lfji!§(1) lfji!§(2) 

lli!@l Cs-134 2.9E-6 3.2E-6 

Cs-137 9.0E-6 6.7E-6 

Cs-134 1.6E-6 ND(2.1 E-6) 
8/4 

Cs--137 8.3E-6 NIJ(3.2E-6) 

~PCV7:f7. 'il'Ji!sys 

'"':I 
IJi\WRB *~fl (Bq/cm3) 

i)IL 
l*WRB 

(m3/h) 

lli!@l Cs-134 ND(1.8E-6) 
20 8/4 

Cs-137 3.5E-6 

J:: ll~ im:l:<mls) 

ND(2.1 E-6) 
0.02 

ND(3.1 E-6) 

ND(2.1 E-6) 
O.Ql 

3.0E-6 

'*:I 
ttfi (Bq/cm3) 

iJIL 

(m3/h) 

Cs-134 4.2E-6 
20 

Cs-137 1. lE-5 

iii' 'i' 0) i!ll iii~ Ii~ t±Hi!Jifi1iffi I: it Ill 
( fj! i!ll 0) ;~1J :;E ~!!!Id} ;Y, {,!j\\'15' /;j:, 

Cs 134+Cs 137'1S'at1iiiJ\-'i r.;, c '/Iii i'Ji~!*lll) 

'"':I 
IJi\WRB *~fl (Bq/cm3) 

/JIL 

(m3/hl 

8/11 
Cs-134 ND(l .9E-6) 

19 
Cs-137 ND(2.8E-6) 

!Jlrnll B *~!ill 
PCv~·;i. 'il!systli IJ ~· (Ba/cm3) 

F!@l Kr-85 ND(6.2EI) 

8/4 Kr-85 ND(6.2El) 

2.1:& l±l i:iiJliilfi 
~ tll :Iii: ( jjji 'f :tfi ii! J: im 
~tli:!ii: (tilff/\'Y7) 
PCV:iJ'7.tli IJ(Cs) 
PCV:i:f7.tli IJ(Kr) 
PCV:iJ'7.tll IJ (Krtltl;l:(l-,toD 

(m 3/h) 

20 

20 

~l<\:§il"1::!i!: (m3 /s) ~iJ!:illl 

=(1.6E-6+8.3E-6) x 0.10 -~ x 1 E6 x 3600 x 1 E-8 
=(21 E-6+3 OE-6) x (O 01 x 5.6 x 5 6)E6 x 3600 x 1 E-8 
=(4.2E-6+1.IE-5) X20E6 x IE-8 
=(62El) X20E6 XIE-8 
= 1.2E9 x 24 x 365 x 3.0E-19 x 0.0022 /0.5 x I E3 

= 3 6E-5f;!i:Bq/lfii 
= 5 8E-5f;!i:Bq/lfiiV) l' 
= 3 OE-6fl!;Bq/lfii 
= 121!\!Bq/lfii V) l' 
= I .4E-5mSv/l'f'V) l' 4 



2. 4 4 ~ t10) :1& tB :1: aif!iilfi 

(JJ1111*4 ijR t±J LAil !J / I- r!l 
f;\fj*lll171/ 

(3?-rft) 

1. 5f A 1-~iWJ :iE ~"' 
G)!?,!*4 JllH±:l l Fil :1J I \-p;J 

/ 
- -, 

' 
' 1---- -. 7<M-

' 
' 
., ___ -. 

' ,---

7r~- Lt±JCI 
--------' • • 7<Jc,~ 

I 
1 

• IUJ ' 

liiFi"/i' lll'ii 
~llH4 llli Ui 1., Ill IJ11' -~~Ji\!~ ill 

(i1&*4llll :±: L,fll;IJ1 \-mlK~1iii\ A IJ l (Jl!.{li:Bq/ cm3) (g)ll'f-*4Jll! :±: I.., fll :IJ I \-jj~ jK ~jl:jr. :±: IJ 

!*lll1B tn!fi SFPi!i%'i 

MIEJ 
Cs-134 NDC5.9E-7l 

Cs-137 ND(9 2E-7) 

Cs-134 ND(5.8E-7) 
8/6 

Cs-137 ND(9.6E-7) 

2.jiJ.it.J1 'i-i.i IN~!i!ifllli 
5,115m3/h (7/4-8/11) 

3.1& t±I !:Nfllli 
'JI/: *4 JlR :±: I.., fll ;iJ I \ -f.J \ i; OJ )r.il i!ll 1: 
'JI/: *4 lf~ :±: l..,fll 7J I \-jj~ ~ ~l!;jlr1i 

'fr:J'/:J'/ 1111· -J: ~B 
iv1Ai!i%'i 

!!l!lll1 a Hill! :tl?.:*4lf~ :±: l..,fll;IJ11' -
jj~jK~f,j:±: IJ (Bq/cm3) 

ND(6.3E-7) NDC6.2E-7l Cs-134 ND(5 9E-7) 
MIEl 

ND(9.2E-7) ND(9.3E-7) Cs-137 ND(9 1 E-7) 

ND(5.8E-7) ND(57E-7) Cs-134 ND(5.8E-7) 
8/6 

ND(9.0E-7) ND(9 OE-7) Cs-137 ND(9.4E-7) 

;;} !'f' OJ ~iii f !& t±L!£ iil1 iiffi I = ~ Fil 
(f/l~OJ j~rJ;E$1; ll\:i.Jl;V,,;r,Ji# 1;1:, Cs 134+Cs 13715-~tjjif:Jl-ll!f li\L '00 Plif!i\lfll) 

= (58E-7+96E-7) X5115X1E6X1E-8 
= (5.8E-7+9.4E-7) x 50000 x 1 E6 x 1 E-8 

= 7 9E-5i,IJBq/il!f ~J 1' 
= 76E-4{,!i!Bq/ll!f 81' 

im:1 
(m3/h) 

50,000 

50,000 

5 



~~ 1 1 ~{ljf J.it.J I~ -0") ii jj,$ aifliilfi 
~if 1illi ;1J J! 
'.?l': l<iilil !!l!:I: 1;i: * ll' Jlilii!i, l!li P'l *I± l!':, "l!ra9 iili+J!tJc n' iO ~1 Jil:<:;Jt &? ii, 
~t~191J 

8Fl 5 B ~t~tml 1.5m/s 

¢J~t 
P4 

V5(P5o0) 
V4 

j S3 
ls5 

--I l1=mi!I) r 
V1-

S1 

Pl p 

mi 'f :\i' Ii"' 

e-:-..r:J 
VO 

V3 P3 

V4 

1' s~ 
1
-V2 
S2 

P2 

S6 
11'¥AlllA D) 

VO: ~~l!\li\illl (mis) 
V1 :IJ1\-iiff:±:Ali\iiE(mls) 
v2 : :IJ / \-im :±: ,A,!ll\illl (ml s l 
V3: fJ1 \-~MWAJ.IJ! (m/s) 

V4: :IJ1 i-im:±:Ali\illl (mis) 
V5 : :IJ I \-)fit:±: Ali\iiE (ml s) 
V6: !J~i!\li\Jt (m/s) 
P1: J:iiff1!11Jf:E:IJ ( itll\ll (Pa) 
P2. l'imi!IJf:E:IJ ( itll\l) (Pa) 
P3 l:im1,Jlf:E:IJ (i!'lli\l (Pal 
P4:l'imiRIJFF:IJ (i!'jli\) (Pa) 
P5: RIB r!g f:E :IJ (OP a) 
P: iJ1 i-r!g f:E:IJ (Pa) 

s1: :IJ1 i-~JIU!lliliilll (m2
) 

S2: 7J1 i-~li\ra9ilii!li (m2
) 

S3: :IJ1 i-~ra9iliill (m'l 
S4: :IJ1 i-~fllliliill! (m2

) 

S5 : RIB:'.::!t iii Ill Q ilii!jlj ( rn2
) 

S6: RIB;k~~A Q !ll Q ilii!ll (m2
) 

S 7 : R/B.r ill; ffl !ii' J;!I Q iliil/i ( m2
) 

SS: !lf 1'\ '/ ?H&:6iliilli (m2
) 

p : :?Ei!\!!;Jll' (kglm3
) 

c 1 li\f:E il\!&(1t!ii\l: ffllj) 
C2 : ll\lfE il\l&dt!ii\ l' i!IJ) 
CJ: ll\lfE il\!&O!!i!.iill: ffllJ) 
C4 li\f:E ii\ l&(i!'l Ii\ l' {l!IJ) 
t ff~ 1;1; !!£ IJ'Wri ti: 

6 



~~1 1 ~ {ljf J.it.J I ~ -0") ii jj,$ aifliilfi 
li\ll:'!'V 1:9 il>I:, J:ffitf!IJ, flJllfjlJO) ff :IJ 1;1::)10)/;j; 1) l;fJji,, 

J:jj\'tiMIJ (~tlOOJ . Pl =C 1 x p x V0~2/(2g) · · · ( 1 ) 
""F;nt{q1] (~tlll.): P2=C2 x p x VUn2/(2g) • • • (2) 
J: ~"ifiHIJ ( i!!iJ!fil.J . 1"'3"'C3 x p x V0~2/(2g) · · • {3) 
TJfit/~1J (J!!ilJ\J · P4-"-C4 x p x voA?/(?eJ .. · (4) 

rJ;Jff'.iP, IJ!r,1#Ml~l~lii\!&1i ¢ 1:9 7,,1: 
Pl-P"'S°' x p xv1·21(2g) ···(5) 
P-P2=t. x p x V2"'2/(2g) • • • (6) 
P3-P=i!" x p XV3A2/(2g) ···{7) 
P-P4c:S x p x V4n2/(2g) .. • (8) 

P5-P::<!" x p x V5~2/(2g) .. · (9) 

!l~iiTttl:l )..i,O) 7? A' '7J Al{ lj: 
{VI x SI +V3 x (S6+SJ)+V5 x S5) x 36QO-:-(V2 x S2+V4 X (S3+S{1+V6 x $8) X 3600 

ti:i!lC::;t ill(})~~ rv_1 c-t ~c 
Y=(V1 x S1 +V3 x (S6+S7)+V5 x SS) x 3600-{V2 x S2+V4 x (S3+S4l+V6 x S8) x 3600 

V1, V2, V3, V4, V51il5), (6), (7), (8), (9)i(ICJ:I), Pa:>llll!!t!:WC, IYJIJ<-tio1cto::OJ;?i~Pa:>li0Hll!l!-r'i> 

VO Cl 02 C3 
(rn/s) 

1.46 080 -o.~o 0,10 
S1 S?. S3 S4 

(111
1

) (m~l (m2) (m
1l 

1.20 1.20 1.20 1.10 

Pl P2 P3 P4 
(Pa) (Pa) (Pa) (Pa) ......... ....... .. ....... .. ....... .. 

0.104405 -0.06525 0.013051 -0.06525 

V1 V2 V3 V4 
(m/s) (m/s) (m/s) (m/s) 

1.titi 0.60 0.96 0.60 
IN OUT IN OUT 

?.::!IN ,;ifEA 
OUT 1"fi:tH 

04 

-0.50 
S5 

(ml) 

0.29 

P5 
(Pa) ....... .. 

0 

V5 
(m/s) 

0.84 
IN 

!: p 
(kp/mJ) 

1.00 1.20 
$6 SJ 

(m2l (mi) 

0.00 0.00 

p 

(Pa) 

-004306 

V6 
(m/s) 

0.00 
OUT(1Jf-%) 

*&%'.1!1~ 
ur ~77:.-lil.li 
illi~:ll 

y 

(m"/h) 
0.00 
OK 

SS 
(mil 

2.88 

7,586 m3/h 
0 m3/h 

7,586 m3/h 

7 



~~1 1 ~ {ljf J.it.J I ~ -0") ii jj,$ aifliilfi 
i@. c:: e: O)illffii5!l!•~filli c -m ) 

3fo'l28 3J!j3B 8fol4S Sfol.'iS 

ft1i! lh"irJl miJ;t f'll.i! imrJJ )Jiil;'g),11 m.l! lf!iflii Jiili.Tlf Jtliil lf!iflii Jiili.Tlf 
imts) (hf) (m31hJ (tri/$) (hr) im3th) (m/t) (hr) (m3!11) (m/s;· (hr) (m3!11J 

"Ill '" ~ :l ""' 05 "2 .~.1J "0 00 0 '" '" 1,µ?4 

filj~[:fl!j@). 1 0 31 3.705 1 0 1 l 1.714 11 O.J 4.13B 1 3 0.0 5.040 

:ltl!:!ilt1 " 15 S,25B '° 72 4,725 '° 72 4,655 '5 60 7,014 

~~~ti!!i@.~ 1 0 03 7J94 1 4 20 7,144 11 23 5 685 1 5 oa 7 586 

~tJJ.J. 00 00 0 ,, 
" 7,269 ,, 

" 6.3~2 " 0 I 6.422 

~t~tM!l 00 0.0 0 1.5 0 2 5.517 1 .4 '0 5,11$ 00 0 ~ 2,2(1i 

~t.:tro 00 00 0 " 0 l 9,70 I " 17 4 899 Ol o_~ 3 159 

J;[~t~ll 0.6 0.1 3.790 l.9 2.2 l 142i 1.9 0.5 11 722 0.1 0.1 4,244 

:sl!.l!il 11 0.2 7.406 1 6 1 0 12-120 1 6 13 10.005 00 00 

Jtjiljflli[@. 1.4 05 B.489 2.4 25 14-471 2' J.O l 2.S9B 11 O.J 6,670 

illHl 29 42 13.031 23 '" 10496 23 4.2 10.~2'- 1 2 I)_/ 5.~27 

rt'!Wl11!fjij,. 34 4.2 12.359 2.' 43 7,654 u '° 0, 192 '5 '" 5,451 

Olli\ '" 1.5 8.893 L3 OB 6,225 1.2 0.5 5.028 14 2.0 6.B34 

ffiffi5ifil 27 " 14,029 00 00 0 " 0 3 6,235 23 60 11,763 

iiiiffi !il 23 00 10A65 00 00 0 11 OJ 4,U91 23 1 B 10.506 

lflj~i!§J~l, 20 05 7397 09 0 1 3,385 00 0.0 0 00 0.0 

---
I B0.360 

1 6 n ill 4ij; 0) IjZ ±~ Iii. li!l t.J I ; ii )!l! i¥ :a: iJij :i;i: 0) J: '::> I;:: ~iji filli 9 Q 0 

'ltfi"!l! .... c.~t /jijj 1Rr=1~ 

~4-'JffiiWJr~1 7/5 - 7/11 7/12 - 7/18 7/19 - 7.'25 7/2:6 - 8.'1 8/2 - 8/5 - iliili!!!I 1§.' ~tlm3) mutl!<MF·l(ol #iili!lllf:'(m3ihl 

l!lMilili'li: 1 8"15.030 1 364,029 1491.890 1,574.666 733 324 7 ,038.938 168 8 155 (rn3) 

8 



~~2 4~t1~*4JfJltfj LffltJ1\-(J)jfrif!i$8'ffli 
~lJ!fillih"ii'r 
~Sl\illli!l!:11t1;1:;>tl!~lilill!, Jt~r.*l !11-EE~, 11*r.1 ii!il!(to:i: n1G nJJ--c:J<!IJJ.i, 
~+~m 
8Fl 11 El ~t~tilli 0.9m/s 

¢:J ~t P4 jv4 

S2 

p 

s -JJ;\--4 -"1. 
Pl oss 

Mi (lJf!M!Ef.lflf~Hlill -

llFrli'll!l!I! S4 I 
83 P2 

1-D 
W!lJfU 

<--~ 
VO 

P3 jV3 

p 
vs :h • 
ulili.k"1lRlllifl'G ~ /\--

}J1\·-~'"0)i,ilt::J1 -- --

p5: 0 

Iii! i' Ii' ll'li 

77 "/////_.//// / 7 

VO ;fj!\Jl!li!(m/,) 
V1 ·:tJ1\-Jtjjfit/il}..,Jl1.~(m/G) 
V'l · 'fl1\-rtJ;m::BAJ!ID.if {rn/s) 
V3•1l1 \-l"J>J!te Alii\i!! (m/ ,) 
V4 ;!J1\--J*]Jfitl:tAJil:lt(n1/s) 
V5 · }J1 \---r*iimtt AJ!ti! ( m/ s) 
P, tJ1\-p..jJ±::iJ (Pa) 

Pl . .tffit{ll.1JJ±.1J (~t/i) :Pal 
P2 T)iliffl1JfI1l11tl§l) '.Pa) 
P3 J:iJlffiilfI:!J ll'iJ!l) '.P,) 
P4. T illffi'li±!J I r!ll!IJ '.P,J 
P5 R/Bl"IJl;IJ(OPal 
Sl •:h1\-lllillll1ii1i!lllm11 
S2: :t.J1\-ltilHmmi~N (m3

) 

S3. ))1 \-f!Jl!Mlii~~ (m'! 
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[Pre-an11ot1ncement] Guideline of Requirement for Proposal on "the Feasibility 
Study of Essential Technologies for Internal RPV Investigation" 

Introduction 

September 2, 2014 
International Research Institute for Nuclear Decon1mis~ioning 

The International Research lnslitule 1'1.ir .\lucle<:r Decomnussioning 1J1ereinafter called lRID} is 
positively taking part in the national p~jects for supporting the technology developn1ent for 
Decon1n1issioning and Conta1ninated \\'ater Managen1ent of TEPCO's fukushi1na Daiichi Nuclear 
Pov.1er Station (hereinafter called NPS}, \Vhile gathering informailon fro1n Japan and abroad. 

One1 of those projects is to establish technology required for internal investigation of the reactor 
pressure ves:-;el (hereinafter caHe<l RPY} ai Fukushini.:1. Daiichi NPS. 

lRID require:-; proprn.als related to the relevant Peas1bilily Study (hereinafter calleJ PIS) of the 
essential technologies. 

1. Contents of the FIS 
The technical inf1.irn1ation about the equip1nenl and a device for internal RPV investigation is 

studied, and its applicability is exan1ined. Please re:-·er to the Exhibit for the details of technical 
specificarions. 

l) f-'/S of che tran<>po11ing technology for internal RPV investigation 
2) FIS oftl1e :>Upporting: lec~nology for incernal RP\r inv<:'sligation 

2. Project Implementation Period 
From; the contract date (Around tniddle of November) 
Through: February 28, 20 l 5_ 

3. Remark.."\ for the Project (Extract) 
([) Both dotnestic and international organiz..1tion and a consortiuin are allowed to apply for 

the project. ln case of consortium, ple<ise appoint a represent~tive entity. 

('.!:· Organization or a consortium can submit proposal:. on one or both Exhibits described 
above. 

<;"}) Proposals shall be written in Japanese or English. 
(!) Contracts shall be n1ade for the concerned pr~ject bet~veen organization or a conso11iun1 

and IRID< 
(f::c.~· The intellectual property rights acquired in the concerned project shall belong tn IRID. 
\fi) The 1·esults obtained in the concerned projet.1. shall be entitled to be used and a;>plied for 

the Decomn1issioning and Contaminated ¥\later M<C..nagement at Fukushi1na Daiichi NP.S 
\Vithout compensation, 

(]:· The docun1ent or infor1nation submitted shall be shared hy the IRID partners including 
domestic nuclear re-aL'tor plant m. 

C?S:· Re'>pon<lents shall respond to requests nf TRIO and/or questions regarding the contents of a 
proposal. 

4. Contractual Amount 
Contrac1ual an1ount is assumed 5,000,LXlO lo 9,000,000JPY ar tlk<tximum pc" contract. 

One or tv...·o proposals subtniticd per each Exhibit will be selected and contracted. 

5. Paynrent Terms 

1 Hei.sei 25 Supple1nentary Budget for Develop1ne11t nfTechnologies for Decorr:rr.iss;oning a:ld 

Contaminated Water Subsidy Program ··DeYelop1nent of Technologies tUr Internal RPV 

Invcsti gation" 



In principle, the conlractell an1ounl will be paid after the con1pletion of the project. 

6. Planned Date of Accepting Proposals 
Sta1t: September 5, 2014 (Frid<iy) 

7. General Suhtnission Procedures 
Detailed subniisslon procedures \Vil! be announced on IRID webpage by the date of start to 

accepting proposals. 

8. C'ontact 
Mr. Yamamoto & M:. Endo 
E-mail:rpv@irid.or.jp 
International Research Institute for Nuclear Decom1nissloning {IRID) 
Park Pl« .. ce Bldg 6P. 5-27-l Shimb2shi, Minato-ku, Tokyu, l05-0CKJ4 



Norton, Charles 

From: 
Sent: 
To: 
Subject: 

Nuclear Sector Colleagues, 

Tateiwa, Kenji <tateiwa.kenji@tepco.co.jp> 
Friday, September 051 2014 12:23 AM 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, Sept. 5 at 3pm EDT 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Sept. 5, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri. Sept. 12 at 3 pm.) 

(call-in information] {Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b1(6J I 

[Major topics] 
1. Inadvertent Drop of Fuel Handling Machine Console in Unit 3 SFP (911/2014) 
(only in Japanese) 
http:/ fwww. tepco. co. j pin u/f u ku s hi ma~n p/h an do uts/2014/i m ages/handouts 140901 04 ~j. pdf 

(video} 
http://www. tepco .co. j p/ en/news/I i b rary/a rch ive-e. h tm I ?video u u i d=q3bq 9917 &ca lid =61785 

2. Unit 2 SIC Lower Outer Surface Inspection Results (9/4/2014) 
(only in Japanese) 
http:/ lwww. tepco. co. j pin u/f u ku s hi ma-n p/h an do uts/2014/i m ages/handouts 140904 06-j. pdf 

3. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (8/26/2014) 
(only in Japanese) 
3-1. Status of Onsite Work Related to Contaminated Water Issues 
http://www. tepco. co. j p/n u/f u kush ima-n p/road ma p/i mages/1140826 03-j. pdf 

3-2. Response to Issues Raised at the Meeting 
http://www. tepco. co. j p/n u/f u kusl1 in1a-11 p/road ma p/i mages/1140826 04-j. pdf 

4. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (8/28/2014) 
(only in Japanese) 
4-1. Plant Status 
http://www. tepco. co. j pin u/f u kush ima-n p/road map/images/ d 14 0828 04-j. pdf 

4-2. Summary Status of Decommissioning Roadmap 
bJtn;LLw.ww.J~P.GQ,.GQJP.b1ulf\:l.~JJ§bJmA::ru2frQfAQJD!2PiJxrH"l.U\7.§!.\'.JJ4.Q~!f~ .Q.Q7i,pQf 

4-3. Water Treatment 
.btt12;/./Yl!W.WJ~.P..QQ,.QQ,iP.f.O.\:lifY.~h!§.b.lm!'A~.o.P.irQ0.9.lY.1.9.PlLm.9.Q.~§LQJ~Q§.f.§ .. Q.!.:iJ?.9.f 

4-4. Reduction of Radioactivity Release to the Environment 
http://www. tepco. co. j pin u/fu kush ima-n p/road map/images/ d 140828 08-j. pdf 

4~5. Spent Fuel Pool Related Activities 
http://www. tepco. co. j p/n u/f u kush ima-n pf roadmap/images/ d 14 0828 1 0-j. pdf 



4-6. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140828 11-j.pdf 

4-7. Radioactive Waste Disposal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140828 12-j.pdf 

4-8. Selection of Demonstration Testing of Tritium Separation Technologies 
http://www. tepco. co. j p/n u/fu kush ima-n pf roadmap/images/ d 140828 14-j. pdf 

5. IRID Guideline of Requirement for Proposal on "the Feasibility Study of Essential Technologies for Internal 
RPV Investigation" (9/2/2014) 
http://irid.or.jp/wp-content/uploads/2014/09/20140829 e. pdf 

6. "The Unsung Heroes of Fukushima" (8/25/2014) 
Commentary on Fukushima Daini by Professor NaJmedin Meshkati {NAS Fukushima Committee Member) 
ti ttp. I lwww. j a pa nti rr1 es. co. jp/opi n ion/2014/08/25/com rnen la ry/japan··cornrnentarv /u nsu n q ·tie roes·· 
fukushima/#.U twmKOOrTP 

7. "Workers grappled with darkness at start of Fukushima nuclear crisis" (9/2/2014) 
Japan Times article on the vivid account of Fukushima Daiichi first responders. 
http://www.japantimes.eo.jp/news/2014/09/02/national/workers~grappled·darkness·start~fukushima·nuclear· 

£r.i.?.J.?.!.#.,Y..~~f_Kw.i§.w.2 

*If you cannot display Japanese characters, please instalf the following font packs: 
http ://www _a do be.com/support/down I oa ds/deta i I .1 s p ?ftp I D "'4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to the distribution list.) 

All tho best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 (ext.)116 
mobile: I /bJ(6J I 

•• " •• Original Message ..... 
From: Tateiwa, Kend {mobile) 
To: Tateiwa, Kenji 
Sent: Thursday, August 21, 2014 8:18 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Aug. 22 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Aug. 22, 2014 at 3 pm Eastern Daylight Time 
(No call next week. Next call will be on Fri. Sept. 5 at 3 pm.) 

(call-in information] {Please record your name and organization when joining the call.) 
call number: 718·354·1184 
passcode: I (bh6J I 

[Major topics] 
1. Demonstration Testing of Underwater Robot for Inspecting Lower·outer Surface of Torus (8/18/2014) 
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(only in .Japanese) 
http·//www.tepco.co.jp/nu/fukushima-n p/handouts/2014/images/handouts 140818 03-i .pdf 

2. Verification Testing of High-performance ALPS (8/18/2014) 
(only in Japanese) 
http'//www.tepco.co.ip/nu/fukushima-n p/handouts/2014/images/handouts 140818 07 -i .pdf 

(photos: 8/20/2014) 
http://photo.tepco.eo.jp/ 1212/140820 .. 01 j .html 

3. NRA Special Facilities Monitoring and Evaluation Committee (8/19/2014) 
(only in Japanese) 
3·1. Status of Seawater Piping Trench "Ice Barrier" and Mockup Testing of Grout Injection, etc. 
http.//wvvw.tepco.co.jp/nu/fukushirna· n p/handouts/2014/irnages/handouts 140819 02· 1.pdf 

3·2. Estimated Release of Radioactivity Due to Unit 3 Reactor Building Rubble Removal 
http· //www.tepco.co .jp/nu/fukushima-n p/handouts/2014/in1ages/handouts 140819 03-i .pdf 

4. Construction Status of "Frozen Soil Wall" (8/21/2014) 
(only in Japanese) 
11 ltp .I lwww. te pco. co. j p/ n u/f u k us hi nia· n p/ha ri douts/2014/irri ages/lland outs 140821 05· 1. pd f 

5. Improved Process to Analyze Strontium-90 (8/19/2014) 
(only in Japanese) 
.t:!!!P.)(~YY.:!!?.R.gQ,.gQ,jp/.D.!Jlf~.~.ld!?.b.l!!!?.~D.P.lt!?.D.9.9.~.t!?!.?QJ.;1!.!.r:D.~.9.~!?.Lt:!?.D.9.Q!d!.§_.1.;1.Q.§.1.~_Q§~JP.Qf 

All the best, 
Kenji 

~~"~~Original Message ""'"" 
From: Tateiwa. Ken1i 
To: Tateiwa Kenji 
Sent: Thursday, August 14, 2014 6:43 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri. Aug. 15 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukusllima Update CalL 

[Date/time) 
Fri, Aug. 15, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri, Aug. 22 at 3 pm.) 

[call-in information] {Please record your name and organization when joining the call.) 
call nun1ber: 718-354-1184 
passcode: I (b1(61 I 

[Major topics] 
1. Verification Testing of Subdrain Water Treatment Facility (8/11/2014) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2014/images/handouts 140811 04-e.pdf 

2. Measures to Reduce Seawater Contamination (8/11/2014) 
http· //www.tepco.co .jp/en/nu/fukushima-np/handouts/2014/images/handouts 140811 03-e .pdf 

3. Difference between Ice Barrier of Trench and Frozen Soil Wall (8/5/2014) 
(video clip) 
https://www .youtube .comfwatch?v"'C6YSOrfS 1 Kc 
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4. Retiring Areva Water Treatment Facility (B/11/2014) 
(only in Japanese) 
http:t/www.tepco.eo.jp/nu/fukushirna·np/handouts/2014/irnages/handouts 140811 07 ·j.pdf 

5. Construction Plan for Additional Solid Waste Storage Warehouse (8/13/2014) 
(only in Japanese) 
http://www.tepco.co.ip/cc/press/betu 14 j/irTiages/140813j0209.pdf 

All the best, 
Kenji 

----- Original Message ----­
From: Tateiwa. Ken ii 
To: Tateiwa Kenji 
Sent: Thursday, August 07, 2014 5:16 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Aug. 8 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time) 
Fri, Aug. 8, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri. Aug.15 at 3 prri.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718~354-1184 
passcode: I (bJ(6J I 

[Major topics) 
1. Plan Towards a Full-Scale Operation of the Multi-Nuclide Removal Facility (ALPS) (7/31/2014) 
http://www.tepco.co.1p/en/nu/fukushima-np/roadmap/images/d 140731 01 ~e.pdt 

2. Unit 1 Reactor Building Cover to be Dismantled (8/1/2014) 
http://www.tepco.co jp/en/press/corp··coni/release/2014/123991 0 5892 .htrnl 
http://www.tepco.co. jp/en/nu/fukushima-np/handouts/2014/images/handouts 14 0801 O 1-e.pdf 

3. Working~level Meeting of Decommissioning & Contaminated Water Issues Team (7/31/2014) 
(only in Japanese) 
3w1. Plant Status 
http://www. tepco .co. j pl n u/fu kush ima-n pf road ma p/i m aq es/ d ·140731 04-j. pdf 
(page 6/8) Contaminated water storage volume trend. 

3w2, Summary Status of Decommissioning Roadmap 
http://www.tepco.co. jp/nu/fuku$hima-np/roadmap/imaqe$/d 140731 05-j.pdf 
(page 9/21) Seawater san1pling results (inside the port) 
(page 10/21) Seawater sampling results (outside the port) 

3.3 Status of Individual Projects 
http :I Jwww.tepco.co, i pl n u/fu kush Ima ·n p/roa d n1 a p/i mag es/ d 140731 06~j, pdf 
(page 3/300) Unit 1 RPV nitrogen purging from jet pump sensing line 
(page 27/300) Construction status of frozen soil wall 
(page 28/300) Status of ice barrier at Unit 2 seawater piping trench 
(page 75/300) Estimated red1Jction of groundwater ingress by waterproofing HTI building 
(page 121/300) Covering sea-bottom soil inside the port 
(page 197/300) Unit 4 reactor building periodic integrity inspection results (9th) 
(page 225/300) IRID development of PCV repair and waterproofing technologies 
(page 260/300) IRID development of PCV internal investigation technologies 

4 



(page 272/300) IRID development of RPV internal investigation technologies 
(page 282/300) IRID development of core debris criticality control technologies 

4. Regulatory Approval for Subdrain Processing Facility and Verification Facility of Advanced ALPS (8/7/2014) 
(only in Japanese) 
http://www.tepco.eo.jp/cc/press/2014/1240299 5851.html 

5. Nuclear Safety Reform Plan FY2014wQ1 Progress Report (8/1/2014) 
http://www.tepco.co .jp/en/press/corp~com/release/2014/1239901 5892 .l1tml 
(video rnessage by Dr. Dale Klein, Chairrnan of TEPCO's Nuclear Reforrn Monitoring Corntr1ittee) 
http://www.nrrnc.jp/en/report/detail/1239770 5233.html 

6. Fukushima Nuclear Accident Unresolved Issues Progress Report# 2 (8/6/2014) 
http:/!www.tepco.co .jp/en/press!corp··co1n/roloase/2014/1240140 5892 .html 
(English Summary) 
http://www.tepco.co.ip/en/press/corp-com/releasefbetu 14 efimages/140806e0101 .pdf 
(Japanese Full Report: 23 MB) 
http://www.tepco.co.jp/cc/press/betu 14 ilimagesf140806j01 02. pdf 

All the best, 
Kenj1 

-M··- Original Message ~~M~~ 
From: Tateiwa. Kenji 
To: Tateiwa Kenji 
Sent: Wednesday, July 30. 2014 8:46 PM 
Subject: [TEPCO Weekly Fukushima Update Call] THU, ,July 31 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time I 
THU, July 31, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri. Aug. 8 at 3 pm.) 

[call-in information] (Please record your narne and organization when JOining the call.) 
call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. Unit 2 Torus Room Wall Survey (7/29/2014) 
http://www.tepco.co. jp/en/nu/fukushima-np/handouts/2014/images/handouts 140728 05-e. pdf 
(video clip) 
http://www. te pco. co. j p/ en/news/Ii bra rv/ arch ive~e. htm l?vi deo u u id "'C2 4 iax hc&ca tid,,,,617 85 

2. NRA Special Facilities Monitoring and Evaluation Committee (7/23/2014) 
(only in Japanese) 

2.1 Progress Status on Freezing of Units 2/3 Seawater Piping Trench Connection 
http:/fwww.nsr.qo.jp/con1mittee/yuushikisya/tokutei kanshifdata/0025 01 .pdf 

2.2 Unit 1 Reactor Building Dust Inhibition Measures During Cover Dismantling and Rubble Removal 
http://www.ns1·.qo.jp/con1mittee/yuushikisya/tokutei kanshi/data/0025 02.pdf 

2.3 Replacement of Fuel Rack in Common Pool 
http://www.nsr.go.jp/committeefyuushikisya/tokutei kanshi/data/0025 03 01.pdf 
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2.4 Fuel Removal Plan for Unit 3 Spent Fuel Pool 
http://www.nsr.qo.jp/committee/yuushikisya/tokutei kanshi/data/0025 03 02.pdf 

3. Contaminated Water Treatment Committee (7/25/2014) 
(only in Japanese) 

3.1 Risk Reduction Owing to Contaminated Water Measures 
http://www. te pco. co. j p/nu/fu k us him a-n p/ roadmap/images/c 140 72 5 0 3-i. pdf 

3.2 Status and Effectiveness of Groundwater Bypass 
http: I lwww. te pco. co. j p/nu/f u k us hi rr1 a·n p/ roadrnap/irnages/c 140 725 04·j. pdf 

3.3 Tritium Concentration Increase in# 12 Groundwater Bypass Well 
http: I lwww. te pea. co. j p/nu/f u ku shim a-n p/ roadmap/images/ c 14 0725 05-j. pdf 

3.4 Task Force Studies on Frozen Soil Wall 
http. //www. te pco. co. j p/nu/f u k us him a-n p/ roadmap/images/ c 14072 5 07 -j. pdf 

3.5 Test Results and Demonstration Status of Advanced Multi~Nuclide Removal System 
http. I /www . te pco. co. j p/nu/f u k us hi rn a-n p/ roadn1ap/irnages/ c 140725 08-j. pd r 

3.6 Tritium Task Force Discussions 
http. I lwww. le pea. co. j p/ nu/f u ku shim a-n p/roadmap/in1ages/ c 140 725 09-j. pdf 

4. National Academy Sciences Fukushima Lessons Learned Report (7/2412014) 
http:/ /www8. n at1 on a lacaden11 es. org/o n p inews/ n ewsitem. asp x?Reco 1·d ID= 18294 

{TEPCO's Statement on the NAS Report) 
bt1Ql!ll!11!'1Jl~2£9 £9i2!~n!Rr~ee!99!2:9Qf!l/£glgge€!:2914!1:2}@©<1 ~~Q? b\f!ll 

All the best, 
Kenj1 

6 



i§ W, $ - Itj+ --f. T:k '=l:!Ji<-r-~ 1 ++ t:!>!i ~ •) -;-+FE 17. -; Vhf> 3 J,.J..,r:1i 0) 
ll"'l"'-'177 ,,J, /j'-;lt:;IL.,/1.:--1-1 .J'!~, /1-1"-' -.J~~/X.V'5)7 ·.J-/'X; 

t9~ 7-.,tP Vi a:il--ii a-+w u'\r.=-tr;{ 7·'.!P-rt~rrit'.~i;'::AJ ilril__;it a-tr1)-f ,s·~+~0rffi ~-=- ~ t \ -c 
( 'f 11X2s-T09 Ji ~h1:1"+1) 

T!&25"t'9Jl 2 Fl 

,,"RM'~)Jfi:it~1± 

ff.~~~-l±f:___:t;fL~-::,:::_---)~-,-c Ct~-~) J :JJti3~_k.*"'~''Z~JtLt:_.-, 

=- J-"'1_, ~ ·3;t (j" t:. 'f fil;2-1~T-3 R 1 Fl f-t it (T) Y-11::; ~CT) ti-c:-' J),S1f_(T)&gr fl :-1;iUft-*.ilf1iffi 

¥aW;-:.!*] L -c \j:. ~~w JJ '.]) ~s Q ~ -c-oJT'- y ~ ·t 2 :--:.~Sf1lii 1:: :k:ihIT L. fftl"t!J~~ H 1 

[:::! i=t~'6--9 9 c :_, t:._, 
*- ff1 rr ~-1-t, +g:ff::>c* & tf'..:t ;,yt ~:. ;<.;--J--- 0 ff!~*;:. A,,----3 2: ild:~F 1-;n-f-;=ttti++.~ffiffi 

::. ~ v, -c ¥rtw-1- -'.'°J bu) ·-c- »> o, 

;:.;t3 f) 9 ?IH\JiJ:. ¥ ~ ~ ;:£. :t t:. :ttJ,t~ ~-= -'") ~ \ -c ( t~ -~) 
( 1-'-ITT:'.e(t • 02 • L>1 ~~Xffi 4 ~) 

19~ '.· )J't:3=. · f*_tc-;;c (.[,), T r ~Pit_: C' l- \ ~ o ) 1±, N?±1)' (:i, 4CF-X:24¥2 

Ru Fl ft•t r s1niuc1J':t:ct~Emi,>1iiiil m>: +tJ '!E'ill:!'lrm 2 7}t!\1ijjl; +!P!+ tJ 
:B:~JE:i'rli ;.,.:._t3: t 6 ifil);r I--_ -ff. '2 lf?f ~ X. t::!<trt :·:.1* !J W-Wo)~~tllX;:. ~ 1, '-c ! ):. 

:rr----_: 2', 4nX24-¥2R 1s1::1 -f.Ji r t9~~~n2:~ffi639 ~·If;: f, 0 -c, t~Fi t:; -JJJ{ 7-

iJ ¥EiE~rm 2 +tt~J~ +'.to_i+ -n '.if:J'<i1tc-s:0 ~=ti :--:7 0 iini_&:-1. f?- ~rg :t *- t:.. :t-Lrit ~= 
~v,-c __ ¥9.-ff~;_;t~ L t.:_G 

W-ff·_~ Bt'ff& ¢__,.. '§g 2 -:0-~:-:..t3 v-. --c, IfZ ;,£24q:::.2 h 20 G 7'.;' ~_)24 Q '£:-co) F""~ c: /J • 
;._;-c, iiii\)Jtiitc!> 1 ---)v>:-§,.J~f@t>:;J-.:2: < J:# L-c1, \-::::).:. e: n~~J-~,2.'t1-cl '::i2 

.:. c n, G, ::J r~-c-1±, J-8. 7·:Q=i:}'] ri1;;Jit e-:,-:t~ v> ft ~~~t;f: 1-=- --) ~ , -c, rTT &n·ti~*-"_, 

10, ~= ~tifilTTP.tt.t: ~) u-J ~ r~n-,J- L-, ~tlfu-J- 0 £:.~ t ~ &) -'5 c -JS- Jc_ :t -t c 



"' ., 
r,.-1;: 

" 

" 

1. $2 ~~f;t~:_--::;v\--c, SJi.{±~JIJ L---Z-1:'0fg_~~f·1~z!1f.-;=JJR+1f'~O)fg_~ 

~ P."{,:th!-?- ;z, t:.. if) VJ ft 1~'=-¥fe;t i-= r:JJ !_,, ~J!r# B -C"#~_,~ n:OC,t't:tJ'> t:i 9 c!::: ~ 

;~ t_)tL 0 r-£~ =:, e: : =-. f:-m-r- 0 J-= c-o)fliJ:iH -2:.'8.JJ t:J ?J ·~-: L t~l-= c- ~· t-~ 

ri'JfJOf'\O ;{:' Tf* '5:';;; L tc ';i;i!ifil i'J-1ai '5:' !Ii it L. + olt24if::J ,g 1 !cl ;Jo ·c- := ':'J 

2. $1 +7~, $ 2 +T~RU'$ 3 +7-~0):JF-+"~nik;ili5.!l.'...li:lf;JF-+·,l~c=;+ftkff~ 

~V'l ?iri Jj;t ~ W..::th!.-9 9 t:... (/-) := IJli±-f92.JH L -cl '9 ~61 /:[ (/){/r.l ;JtatuJt§" /T~-fJ! 
O)f~*'~·P±~i¥fiful,, ~fm:;';•t_)}"tl;i;;J\;!;>0~-CO)l~i. 1 fJ•R :-:.1 ll.'.-. 
~[l7cl=ts- 1_,-'l<ii-;:1;--9 9-= C: ,-

1. iii;;J_'i'.0tU>i~-ifR·Pt:i'\::'fiffii·=,..)l-\-c 

{~¥Rt1i'ffrthJ\'1-W O)j·ggfjf l·i=--::; v' ---c' iliii.~fti·{~;i[;·~±i'f frtti 7 [J -!-:;fS--j -2: 1Fi.tff t'± 
~ffilli ~ 1-r 0 t:.." 1-lnlJ_~ a+f ~·~_,~t'f_~f-1iffi 7 c -.:r~ ,-t <:.Fifu:.;~ a+(r) Rt<.:877-~J:i 1-=- ,..J l \ ---c i~1-J-

\<f H 1 <=. ftf K:m tdfi:llifi·'·li!<:t3 J: U:<"f:lliXn *"' l!f;ftl<f :r+ 2 <=. ili!J'!'l\1'0)1\;l!i'i 12'1 Ci' 
i0{-:-~;f4~~ ;:_, /·_'ci_J~ ; .. V/ J~-1:~1·J-~:f:}4 i=-, i~·i:;:,~ft~f1iffi~'i5*~:ft l \=.T-:-:9 .. 

i,~~m 

kt-W. 

L<PV 

~'CV 

RP'/ 

I-'"\.' '. 

RPV 

1x:•-' 

Y.~igftf }. L--· Y j,:· 1 ;;;;:,;-*1rtti!t 7 ~ lfi Fl --R fj l Fi F O)j~at-=-;=-''-7 ~~-~Jti l_- --C ~* 

i:lf L tee. 

=-- c ,,, l 
•lX!H_ j·j'f;lli 

f-,·tl ~Lt 
;_~;,: 1R. ;;:_ t;.":15\= 

nz~;;:: :<i'~!.Y't--
-l:iil75 

Hem cJ lil!m 

--12 26 r ~O (±0) 0 (=O) 0 ( ::2:: 0) ~6 

2L 22 2L. { +c·) () {-O) () ( +o) 0 

.-t· 36 lQ (±0) 5 (=OJ 21 (±0) 0 

:'.6 :-;ti '.9 ( +n) 8 ( -o) 9 ( ---+-- () ) " 
--12 /~2 cJl ( J_ 0) l ( ___:__ 0) 0 ( ___:__ O) a 
Jti :Hi :i L. ( + 0) 2 (-o) I ( - 0) 

ilf_{;J: ':J: (f,'} (' 

"' Al:;t~fi '1:-11~ f1T1); ·'_) (}) J-7! i.•k 

2 



2. ~:rstt~r+ 

1 ) ?lnl-1i atf .s·*~t-t~f-filfi 7 o ~ .t3 _-t r.Y1-~_;Ji atr./)~'-k"Fr&f:rm 
2) 1 r-.._, 3 +J-0& Rf> V / [> (~ \l i'fiil)j'.tfll·f~fJ'it':E.~{jj;-)(,j-&:}3 J: ;JX~'fffh~:r-1% 
3) 1 ~ ~-) ~·fJiZ l{ P v Pc \li"/iiLliiit§Cf£i.IBJ 

4) 1 ~3 ~Ji;\\ R PV/PCVill.Br I, v/ I' 

3 



:S:! <'..U\t :- ;_,,_:_., 1-.,i'frL (I <-J~, :·{fJ •-'l;•[!,' 
'f ·-t;'J.-J 1- -"., ·: 1

, --.- ~ : .U: i/,·1- 7~ '\i!_ ·; >;:."!';:,;; ·n ;111 ~ ;. ~- _:_., I '· . t,,;J,,: 
%'.·, ,:_ '· l-- > I-' .. ~'-iil1 L =:t"."<'•'.:(·c.,;.;_.,.~-;;:__ -;:-, -t;\ '/J :c_,_,, ,,.,_:_., -:--~ ., L ::::-•., 

' I ;j~, :-1,_-) 

,-,,-

r 

ill'~ 
( ( l) .-t t.=.1:1 (2) /_·'>.ii.£ »r L t:=.U!;-') 

$1'1~1ll!:lll 
{ ( 1) J:: t::.i-:i :2) t>i1£~ L f___:_1l.1f) 

~tJiH::.~~ 
(f~~:i.{Jl :'-:i/:_~--;:.11··,:;:;) 

7J ;!,Ui ,;· 't_;' > ·f- > ''':\'; ') 'I d;-l '.: _,) 1-- l- ; F ·:1'1\ . .J::- -0 
'.'.-; l<o";t.t ..::J_;;,·::-;t, ;:,',;'tl T_l<I'\\!,\.'')_- (i'' '.! :J 1;:m.L 

U11_-,1=i1'·:2: ,,~-ij<x>'.: 

-i1 ) 

, 

01 : -.:;n::Ji.1 i:,J1;; -1: ';0·;1l'1'11; ',_:-;rv.: i : --~·ir--::: ,:- ·-;. 
-'; i;;,;--:;· - '! t;:, ,=fr'i :___ -::- . ~!'Ii" i,._l_/1_ L :,:~ i .-, 

'fi< ,~. 1 1<}. :-c-:, t- .. t-1'il ;__:,x,--'~E.! ,,)¥-Js.t 
·s·tlJJ1- ;;:, --- 1; -,.- ~ =-.~r1~.--1- ,~,'fl. :>1:,,~-'1:::,,t ·01111~ 

!-t.-_:_., !--'-/1;l1·1+.::·:;'[;·f>~"::--:'L .:•,>"'.·,}· ¥_::<] 

r ,--:1.,<1 .,., • ,- l , 

' -:-.~-: 

,,,,_,. 
0 ·1jp-1_ ·".·' 

(2) i $ 1V;:f~ ~ :::..:t:::: :t 6 :H.i_fi:..fft~fci:!1J1l: fi!l '.!"J Al- i;"<ful L: ll.f:Y: -____ -~ l~:t11 ~:!.·-; 
:Jo•;;, (*) .1--:z ~- -:}···::> r;;.1:_1_'..>~ :~ t-.-:--1<-:1·~~,£Lt-.,fi!l~:J'L~ 

l 'tJ: l, .2 1.+fl'-1:= r1?vr--::::· ~ {:. tj (j) _; 

( l) ' ~: 1V;::f£: ~ :::..13; :t ~ ;M_ifi:.tli 1Fc f;!IJ !£: f;ll ii) JU- i ;- •fill l- l·!~<~9 -____ -~ i~t;IJ ~:t > 
30'];, (;«) ;.._').,!_~ /J>'::> ff1,.l_Jt;-.vyf--"7);()XLt-•1t:i:-:J;L-c:,, 
/~l ·~ 1.+H'-J(='i'·Jittf--z'·~t~ .. ''i-iv')J 

(2) i $ 1V;:f~ ~ :::..:t:::: :t 6 :H.i_fi:..fft~fci:!1J1l: fi!l crJ Al- i;"<ful L: ll.f:Y: -____ -~ l~:t11 ~:!.-> 
3 o '.\, (%~) )~~;.l'.L n-,-::> f i'i-l.J''.<'. !- v Y l,";J• () ± Lt- •jf 1:- :J; ;_ -;:: '. • 
:--:,:l •L: 1.+H'-._;(::::_·~·Jlttf-c-~ ~ ~,cr)J 

%; :1 o 1;1:i (ti'.£. ri,i:.-11~.f.r,£'.c!IJ'ir·rrF._ //~ fi.;;:l:!.2 t1}\t. :fi:f~\;f,,L.fit :J ,-!iflJ ;-;: 11 ~f1fl_ -:~ y., rJ , -=c)--cc· - ?' ~-;¥.'{fl L-, ®'P~ !,,!_uJ. 
L.Z.f;•>t;:J-

4 



" :ii(: 
!II( 
t 
!'! 

"* !Ii 
I!' 
r,11;; 

;:, 
'6 
;<] 

"' c;: 
ill 
~ 

i 
~ 
~~ 
~~ 

6 
11. 
\ 
> (L 
ll'. 

l!l! 
aw 

,::; 
• 
"' " 

• M~<;~ •• ~~ 

+j mr 
W·M~ 
n~~'.? 
<(:$ , 

• • • ,j\; 

" ·'" .>/ii,·~ 

~·i* 
·~ 11 

" ;i~~·;j 
l!'l#+K~ 

:~~~ 
iW•iio ~ 

ill'-~ 
il!J O :,i 
fr~? 
If - c 

jtiO x. 

" 
~lf) 

~~ 
•o I 

rn• •• 
'" lii'.r.t 

., 
" ~ 

" • " " I • 

' 
' 

' 

' ' ' ' ' 

' ' 

~ ~ lo' it ' • • ~ ~ ~ ~ ~~ !..! !!!'! 
~ rt 

il ~ ~ li/j r.t; 

' ' ' 

' ' ' 

' ' ' ' 

0 ' 0 0 ' 

r.: -$; ~ it ~ * •• • • •• •• 
u ' !.1 = i * ~~ ~ . ill l:I; 

' ' i ' ! ' ' ' ' ' 

i ~ ' ' 2 

' ~ ' ~ 
i i . ~ ' ,, " 

i ! ~ ~ 
,• g " ' ~) ' j ~ ~ ' ~ ' 

r< :;1 

' ' ' 
~ j ~ i ~ 

' ~ ~ ~ ' ' :l i , 
" " . " 

' ' 

' ' ' ' 

IO it r.· ta· 10 it ro' r&' It: ll' 
~ ~ • • • • • • • • • • ~ 1.: ~ fj ~~ ~ ~ !!'! Ii" . ~ ' " " ,, " ~~ ~iii il ~ ~ ~~ " t~ ~ iilj flla ~~ rt 

' ' ' ' ' ' ' 

' ' ' ' ' ' ' 

' ' ' ' ' ' ' ' 

0 
' 

0 0 0 0 0 0 0 0 ' 

" < rte r. ~ Ti; 
lo' to I' r. ~ * • • • • llf IE 8f !II' 

~ j}; • • •• • • '(! ~ • • " " ". i ~ " . :1 ~ ~ " . i f£i ~ = :~ • • I'll ~I 

' ' ! ii: " ' ' i ' ' ' ' ' ' ' I ' ' ' ' 

'' " ~ ' I I > 

' " ' • " . . A ' ~ ~ ' ' " " ' ' ' ' ' '·' •\ " • • • ! I ' ' ~ "' " R ;~ u; ' ' ~ ;; ~ ' " '" " " " " h1 If> Iii ' ' Iii,, I~ I/, ' '\> '11. ~ '!] ~ " ~ 
•I· rf· ' " " " ' ' 

1 

' ' • • l!f l!f •• 7 7 "' .• > 

~ j g i B ~ ! £ ~ * 
;, ! 

' ·" i ~ ~ ~ i 
,, l ' ~ i ' ~ ' ' ' :' ,. :l ,I, :' i 

" " "'. ' .. ' ' 
. 

' 

:t. J;; " :t. 
W.i ~~ • ., 

' ' 
~~ fij ~ 

,, 
' • • • "' . • "' 

,•,. ,!, ,, ,•,. 
le:~ • • 

' ' ' ' ~g -~ ~1 
' 

~g •• • • t~ ~~ • " 
1!;; 15" lo' 

~ ~ 
lit lo' < ,, 

~ ~ • • ~ ~ • • • • {I<:~ ~ IT 
~ ~ ff !fr' ~ ~ !!!'! !..:. " ,, !!!'! !.1 t@ w 

:t ~ ~~ ili iii 
'1;; ~ ~ rt ~ M~ t~ !ijj 

' ' ' ' ' ' 

' ' ' ' ' ' 

' ' ' ' ' ' 

0 0 
' 

0 0 0 0 0 ' 

< " :t. ~ -(; ~ "" lo it r. r.: -$; • • • • • • • • • • •• • • • • • • 
=~ 
. " . " \I " '~ • il =~ ~ ~ i * • • . "' ill l:I; 

I " ' ' ! ' ' ' ' " ' ' I ' ' ' ' ' ' ' 

' ' ' ' • • ,, I e " 
~ " ' ' ~ 

,, . I ! ! • 
~ ' ~ • • • ' ' " ! " I ! ' ' 8 I 3 ' ' ~ " " I i ' " ' ' ' i ' " " ' ' ' j ' 

g I~ j " " , ~ 
~ I " " ' " " 

,, 
" " ' '" "' " > > ' ' • • • ' 

i ~ ~ i i ~ ~ I ! ~ ' i 
~ ~ ~ i 

' ' 
l i ~ ·" 

:~ ' ' ' ' ' I ' '· 
:l ,. ,1, :l i 

' " ' ' ' ' " ' ' ' ' ' 

:t. J;; 
~\ ~~ 

' 
•g fij ' ' ' ' • • "' . 
,•,. ,!, 
le:~ 

' 
~g ,g 

' ' ' •• ~~ t~ 

< ,, 
~ ~ lo' it t:. Iii' • • • • • • {;<!fr' ~ ~ ~~ ~ ~ !!!'! !.1 

~~ ~ rt 
il 

:1 ~ li/j r.t; 

' ' ' 

' ' ' 

' ' ' ' 

0 0 ' 0 0 

<" r.: -$; ~ it :t. ~ • • • • ,~ • • •• • • 
u ' 

~ ~ i * ilo ~ ~~ ill l:I; • • 

' i ' ' i ' ! ' ' ' ' ' 

~ ' ' " " " j ' 
~ I i I ' ' ' ' ' ~' p " ' ' ' ' 

, , 
~ ' ' ' ' ' • • 

< ' ' ' ' ' I ' ' ~ ' i i ' ' .:; ,'~ 

' j ' ' fr {-
j " " ' ' ' ' ' " " " l ~ ' i "' " '" > " > 'n q 

i ~ ~ i ~ i i £ 
~ ·" ' ~ ~ ~ i ' ' ' ,1, :l i I 
' " ' ' " ' " ' 

' ' 

1': lo' ro· ta· • • • • :/;< ~ ~ fj 
l!l !..! 
~~ ~iii t~ ~ 

' ' ' 

' ' ' 

' ' ' 

' 
0 0 0 

:t. ~ rte r. • • • • • • . " " " • ii ~ ~ . "' 
' ' ! ii: 
' ' ' 

' ' 1 2 
l i 

!$' iW 

' " " ' • c ., 
" " ;, ' " " \~ -~ ' " "S' ~ " 

i i ' ' ' " " ' ' 
~ ~ ~ ± 
i l ·" i ' ' I :L :' ,. 
' ' ' ' 

• " ,, 
• 
~ 
'1 

" ~ 

~~ 
~ 
j 

" '"' 0 

" l 
' " >~ 

.J 
.11 ... , 
"" ,., I~ \Iii 

"" " ' ~~ ~ 
~I . 
• 0 ,. e ;q _, 

""'I " I~ 
?:· iB ; 
It ~ , w ffl< j 
jl!j \: f" 
\ "" '~ 
h :pJ +,, 

'"' !'J {r.! ~ \lt M ~ ,1 

: ~ ~ ~ 
,1:1; 1f ~~ -~ 
~Ill;~ 0 

'1 ~ '" '" lb00.0 

"' 



: Ne 

" e-2'3, '~ 

" ' ~· '" 
" =-o;; -i:>~ ,, 

' " '" 
" -=->il· 1.\6 

" =-2' -1'.0 

" -"-.,, 
_,,,., 

' - 10,';L 

'-'"'"' - \2E 3'J<'F'-.'f .-'JR 

'-IV>-<-l2D RETJRN AlR 

JK'i!''J4~11Mlt* 

%'.1 :~is'!i3''1B:E1!l/\::'["!ii'l'~1!l 

*" :(X;.i:l!l:JIL1UE2'' _/ i$M:-iiiJ::h<T.fu1!~1tlilC:B1J><i!< 

CCV 

ME:*l'S­
;:~i:E!IS~ 

: AL'l::H,.:..>F 
'-~;::;·lil!i 

i ~ ... ~,_*ffi-..:: 0 

i ~U:i-W!!l"': 0 
'~~t:!!':lll~!' 0 

; iOIJl',_!!':JiJ~,: 0 

i Et~'<-1":1ll"'.: 0 

i il';;.fR<-*'Ai<c: 0 
''l:ifJli::.s;:!ll~J' 0 

; i'::f_!'L'J;ffi~1 : 0 

iE-tR<-1":ffi~,: 0 

i ll';;.-m1-W!ll-.;;: 0 

i ~iJli:!!':lll"'.: 0 

; ii:tll'L!!':lll~!' 0 

'Et-"<-fl;ffl£,: 0 

i'l'.'-tR<-1'[HJ-.;;: 0 
i ti1Jl<:;'.1J';:lll~c: u 
'i'::f_!'i::fl;ffi~·' 0 

; IZ~R<-tt;ffi~,: 0 

i 'l'.'--tR<-WJ>i~,: 0 
i~iJ11::!!':1ll"'.: 0 

i iOIJl'L!!':lll"'.: 0 

'Ell'!-ii';fflB!' 0 

''l'.>.U<-ifFl~,: 0 

;5;'.l>l:'F:5Jii!HL01 
0 I IOJ;.lT 

G'"°')J;;: 

X3 Oo -~ll~~:.-1-'r,'.O,iE L-\-'ii!l"':TL -Cl'1':',>1:'.4'lllfl'."eld:c' x ISllJU--c-:.-f'.b.;iEL' .. '1!;!Ci!tL -CC '-7.;:; 'l:'.'1'111£--:'~'ii 

6 

'l!i!;f:'bi!L~i!\.V': 
g,,,li!HtA:c 
0 ,:;o:;jj<;~ 

' Jet(_~ 

IBEE~v:.+­
=;::µ1~ 

03 
ilf§i:ffi-'< 

iE>J!f-(j;il'lOJ 

~l!!f-'J!..'P"l 

li'll!l:ile!ll"1 

];Oll!l-iJ;ffiqj 

1':1!11-il'il'l"l 

~{!!1-il'.¥"l 

_;;;-'IJ!1:'f.!1l"1 

iPl!1-fl!:lfi"1 

i<t\!f-fl'll'l"l 

~>l!f-fl'..¥"l 

l:'.ll!l:'le!ll"1 

:i<:l'l!l~iJ':lfiijl 

:l<:Nl-il'll'l"l 

~1!!t-il'.'P"l 

lltl!!(:;'. :l' Ill ~; 

li<ll!i;::f!.i:lfiiij 

iE;;!1_fji!llOJ 

~ll!f-11!..'P"l 

l:'.'1!f:ile!ll"1 

.i<:ll!t - 'l'Jfi ii] 

1':1'!1-•l'll'l"l 

~1.!!l-1l'..'ll"l 

;%;a:§'_± 
il<ffi.!!1-§'fi 

tJ':S'\'ilii'll. 
24~: ,;B!ll:; 

.l:'il!Jl.IJ'.~-

~J.!!;,\l,J'2';-

1:"-Bl;bl#:;;-

.l:'ll!J.iiltt-

i<lli!'51J'.3-

~lJ";,\l,12'•-'-

.;;;-ll!;£l3:::;-

S<ll!;311t-

.l:'il!Jl.IJ'.~-

~J.!!;,\l,J'2';-



" 

y l0 0 

'" " a iii Jll 

~· ~· flt 
~ m ~ 
,. ;:ii 111 
"i'I) § 
r:: IS ' 
~· z ...:: 
~ ~ ~ 
, jO: ~ 

11&1 ~ !J 
~ ;'; § 
<'" t:! 
d -· r • 
, r<iil 

~ ~· 
0 " 

·~ ml ~I 
d.;. 
!>/f •• 

~: !°' 

~· " r 

0 
~ 
~ 
c 

~ 
r 
0 

~ 

~ ,; 

" & 

'" ii I :6 I ii I tl I'! ~ e, tt ~ \l , , , , , , , , , , , , , , , , • , , 

; ~ ~ ~ ~ ~ ~ ~ ~ : ~ ; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
: i i i i i i i i i ~ ; i i ~ i i i i i i i ~ i 

~I 8 I tii I li I~ ~It:: ~ I ;:i IN I YI <'i I,; I,.; j; 1,·.1.: ;:.; I ' 
' -

1

1'1 ! I I I 

r T T 
w y ' ii 

' 'ljl ..,~-"~' .,.,_,.,..,-~ ... ""'"'·- "~"- 1 I i i ' W N • " , 
~ ~ ~ ! ~ d J '1' 2 ~I~~ a~.~~~~~~~~~~~~~~~~~~~~ ~~~a 
~ 1 3 3 ~ ~ ~ ~ t • ~ M t ~ ~ ~ t ! ~ Ll t ~ ~ ~ ~ ; ~ i t ~ ~ ~ t * t ~ ~ M 
~ g ~ "' I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ; ~ ~ ~ ~ ~ ~ ~ ! ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ; 
~ ~ 8 B ! ! c i i & 3 g 3 & £ I ~ ~ 5 ~ C ~ ~ ~ ~ £ 3 ! ~ t ~ ~ i i i ~ ~ ~ E 
o - I j r r - ~ ~ » o o o » ~ ~ o ~ o • • > ~ w w ~ 5 b ~ > ~ » o 9 o , n • • • " ! ~ ~ ~ " ~ ~ ~ ~ <t ~ ~ ~ ~ ~ • ~ ~ g ~ m m ~ ~ N N ? p p '" '' " r -

i ~ ~ ~ " e ; ~ ~ ~ ~ ~ ~ ~ ~ ij ~ ~ ~ ~ ~ ~- ~ ~ § 5. ~ ~ ~ ~ a a I t ~ ' 
~ u " ,, I f ~ ~ d d u ~ 0 ~ ~ ~ ~ ~ 2 ~ ; ; c ~ ~ ~ ~ ~ ~ a s 

~ ~ ~ ~ ~ T ~ ~ ~ ~ ' ~ ~ ; J ~ ~ ~ 1 ~ ~ : 1 1 a ~ ~ 
~~;nggg:t};): ~';'°1"'"';"~~~.: 'o"A.,,;M ;:~ 
~ t r 1 1 ~ ~ ~ R , , < z z ~ ~ ~ ~ £ ! ~ ~ 
~ ~ ~ I I ~ ~ 2 2 ; ; ? g " 

ff § ~ 

!l!l!lll!l!l!l!l!l!l!l!l!l!l!l!l!l!l!lllllll!l!l!l!l!lll!lll!lll!l!lllll!l!l!l!I! 

• • • " . ~ ~~ IJ:l 

" 
' 

o. 

" " • 

~ 
~ 

" .ja 
Ii 

" u 
< 

~I! " . • ,, •I' ·1~.'-~· • • • • • • ~ 1 ;1m1~1~ ·~=1· ••• 
)Ol" \(.:; 
11 Ill' Ill' lli' il; ,, 
f1il lil iii i(1: :a; i1r 
3Il ll 

~l~l~l~l~I~ 
;;t \(.:; :; 
,, ,, ;i; ;; 

iBi i1r jJ,! f!il 
1F JE JB "11 • ·.Ii • J\il.'' . " 

' " 
'I'' mill! ~Ol :a; )11; )Illa~ ~ 

~ ........... ~ 
·11·1· • '.I! il; 11\1 ~ ~ 
,, :a;."•'' ,, 
iii );jl f!il 
211 jf ]J 3l 

. I: iii'ifi 
~~ Ii 

" -'Jr ~ ii .. .!'I SI ,'J__ _•j .~J .•J .!'I 
·J- +- ' 

0 O'' 0 0 011 c101 1 1010 010 01010 0'' 
iii!\: nt 
M. ~ 

'o• "' . ~ ~ ,;:M 
h@:! ~ 
~""* ~ ft 

- • j,. 

-

~~~~~~~f f~~~-1~1-llf 1-1--•f~f~~ 1-1-1-11~~~~~~~~~~~~~~~!~• M t:;::, 

)((j~~ ~ 
r;~!~ m 
",'~'~ ill 'lJj"' %i 1118 

I I ~· .fl~ ~'I-~,~ 

J\11 J.lt iii t ii ·11·1~1· ~lit~;.;\~ 
:m '.jt ~ :$-

'w • "l"l"l"I' lit .al WI 1' lit • 
" 

·11· ••• : 1ii: , . ~ 'I" •• • m 

~',l • ·1·1·1·1" .Qi Iii! iii :iii jtif , 
" 
" ~ • "'>' 

" • "' " ~ 

·1·1·1·1·1· liii>:&lJo'lilili 

~~ 
~ ~ • • .R SI 

" • "I" • • • • 
*1~1~ fiii "' \Or • • 

• 
~1· • • • 
. -·1~ i ~ 

~ 
"1 • • • • • 

·.,1· ~ ii ,, .'!J-• • ] ~ 

~ ltl:,'. 

~ 

" • 
,-,:;p;,t 
c;; li1'• 
;+ilftFfil 
~i<l!h 

" :;-,-;71 

'• ~Ii:! • 



: Ne 

"2 ~o--1'3 """"' SUPPt Y AF C \'f CCOC_,B H·rn ,_'JC 

EF!:.!UF1:ifiiE7'!1t:1'f. 

01 :$AA1*.~>t11l/i:;E~'F"'11l 

"'' 2 ~~;,-t.titlit'il'IJ'Eli!!) /($$.ill :j-_;11-%1!.tt.1" J;;:Ji1J>it'1: 

rev 

PCV 

o<,v 

°CV 

ocv 

CCV 

CCV 

f-\:''f 

PC'J 

ME:*l'S­
;:~i:E!IS~ 

"" 

"" 

"" 

: AL'l::H,.:..>F 
'-~;;;'lil!i 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

u 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
c 

8 

;5;'.l>l:'F:!Jii!HL01 
0 1 IOWT 

G'"°')J;;: 

'l!l\f:'ti!L$.i1'.lt 
S:'Hi!Ht-%2 
0 ,&:;;fi:;~ 

- JC!<(-': 

IBEE~v:.+­
=;::µ1~ 

03 

•• 

•• 

•• 

•• 

;%;a:~_± 

tJ':S'\¥0:'11. 
(1S;t) 

il<ffi.Ji'.§'fi 
i24;tJ 



: Ne 

RP'/ 

RP'/ 

JJ:!t''Jii~ll!ifi,(\:;4 

¥1 :*&!~;WJ:;f<;•)/l'.'E'iii'l'l!:l<<") 

*" : [X5-!lH~..'ilU.Eli!L /; *ttiU:::t;•"t..,1!3\'~tt.B,hi!L 

;l;!Q:1/i1i 
.\'!'1:t:A ... 

:;m;!l:~v_:...r 
'-J::o-;;lilli 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

::E§:'F~@J:t,'{;1 
0 lWUT 
~ ~ •JJ;CJJ;: 

X3 Oo ~Jl!'.~[;:,-,..·;:;,;,.:io l-\-'ii!l"':'f'- --Cl»"°~'<04'illf--C~ti:O' x I.lifi'>-C-;...f'.t•"°'iIL.c•ilfiT".L. --C1,.•t;:; 'l'.'1'116--C~"" 

9 

$-ai:'ll!'"-iel!UF 
i;:J,>l&.tl02 
o ox*:~ 

• 3C~_1--':: 

;j!e~1,,;,r: 

=$<""{3 
03 

;1;;,fui;;;li: 
1i:~J~ff' 
(,~*' 



: Ne 

rev 

PC'J 

rev 

o<,v 

,.,,v 

PCV 

CCV 

rev 

rev 

rev 

PC'J 

PCV 

Ef"1;'F1:ifiiE7'!1t:J>i-. 

01 :$AA1*.~'1'::11l/i:;E~'F"'11l 

"'' 2 ~~;,-t.11tlit'il'IJ'E\i!!) /($$.ill :j-_;11-%1!.tt.1" J;;:Ji1J>it'1: 

;l;!Q:1/i1i 
.\'!'1:t:A ... 

:;Jfr1:H__._;,.f' 
'-J::o-;;lilli 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

10 

::E§:'F~@J:t,'{;1 
0 lWUT 
~ ~ •JJ;CJJ;: 

$-ai:'ll!'"-iel!l:tF 
i;:J,>l&.tl02 
o ox*:~ 

• 3C~_1-':: 

,'i..ltki/_,-f.' 
=$<""{3 

03 

•• 

;j\;,fu@.Il: 
1i:~J~ff' 
(,~*' 



' -, ~. 

' ' , -I .-__ ' --_ 

-: 
,. -- r' (' 

' 
- -

,, 
-: -

! 

-, 
::::: 

' -: "'' 

f 
• c; 

/1 -. 
=--" ' : 

~I 
:¢ 

' ~.<I ' ~· - \ ' t'.t•I 1f- \ ' ' 0 
' ' _, 

'~ 
. 

- -

" " 

: 

' 

'.:'••'.::: ':;¢ R• 

"• "' •e c "" O:• 
'."'.•.2 "" -

:: i "' --: . 

~I= _, 
~ i _, 
'' -, 

I _, 
' ,, _, -· °"' __: i ,, 

_, 
' ' 

:~1 
·< -;:: -- ' ,, _, 

,_ 

0:1 J 

' _, 
'i' 
""' -·j -,_' 
~: ,, 
;,I~. ~­
--:! -

11 

:~ 

;::: 

: __: ' 

' 

., 
-

cc: 

:;;: ~: 
·~' '5 

_-_, 
,; ' 

-

-": 

' 
' ' 



~- I 
~I 

I c·.t'I 
' N! 

\ 

,..,: -

': 7 c' --

- : 
' -

--

~ 
-T: I 
·= I 

~ I ' 

,-

' 
' 

-i 

_1 

-! -, 

:::: 
°'-' ' ' -: - -, 
/' ~-1 < ,, ;; 

- ' -
-­< ~ --'-: 

'°''::- ;: 

.;;: 
~ i -,; 

--

---

,, 
I : - : -,: ': - : 

12 

,, ,, 
:;;, ,;; . 
"'~ ,, g 

,'I~ - •: -
'--1-
I-'-
' 

,_ 
~i= ---1 ,_; 
- '::::_ 
'"'' -' -''"' -, -
~'-- i :". 
'-' --

-I 
' i = :-

·1 

-
-

7 

-

-

' : ! -
: ,,, 
: 
,, , 
;; I -;;; 

-1 -
-1-_,_ 
-= ' -= 

: - ' -

: 
-

' 
' 
' 
-

' 

' 7 

- -
: ' - : -

' -< -

- --

c= 

~: 

~: 

::; 

\ 

) 
-
---
;;:'. 

--" --"' "' 



-

:_ 1 -~ 

- -

. 
•• • 

2~ I 
~- ',¢_ I 
~I -~ -, •• • 
c·.t'I 

~ ' 
' 

• 
,;--:; ! •• . 

- -

2 

r 
' 

O• ,. 

~· 
~· 

c:::: _ 

I _,., =-

- ~I~ -
: i 

•• 

. i ~ 
+:j" ""- --'.. ~ -, 
" I _, 

:Cf-'-
;..': - -

-- :: I ':; :: 'O 

:', i ~- ---1 :··, 

-!-'-
I:: 

•O 
_;;::~ 

-/:: 

"' •C 

~ 

•C --

-: -
-, ~-· 

- -,,: o:: !.!_: 

-

---

-

I.:- -, 

13 

I 
~1 
o~_i -= 

-· :i . __ .,_ 
-• -

=C~I~-~~ _¥ 

-

,. __ 

--: i --
-1 \" 
-· i i ~ 

•/I --·-::-
""' -• I 

• •-,. 

-,, 

- ' = 

' 



/\ /, 

"' "' "" "" '!! ~ 
" " $ jl< 
"11 "' v v - -'* '* ~ ~ 
~ "! 

"' "' 
"! M c 0 
~ = 
f ~ 

"' M 
~ ~ 
"! "! 

' Ji w ,_ ,_ 

I 

''.L 
,\ 
~ > .L CL 

1l!t! 0:: 

~~ -+-
··~ > JI!! 

(.) ~~ 
Q_ !!!!J 

" :iii< 
> I@ 
Q_ -+-
D'.'. "~ 

~ 

~ iii( 

iIJI' .!l\'t 
~ llJr' 

g 

/\ 
lo 
EIE 
~ 

" ii< 
£~ 
v 
\IE 
~ 
"! 
Q -
= 
~ 

M 
~ 
"! 

"' ,_ 

0 
m 

I 

/\ 
lo 

"" ~ 
" $ 
Mii 
v 

<II< 
~ 
"! 

"' -M 
I 
= 
~ 

' M 

~ 
' w ,_ 

I 

/\ 

"' "" ~ 
" $ ., 
v 

'* ~ 
"! 
~ -~ 
c; 
~ 

' M 
~ 
"! 

' ~ 

I 

0 
00 

/\ 

"' "" ~ 
" jl< 
~~ 
\/ 

\IE 
~ 
"! 

"" - !!II 
"! :;; ~ 
~ 

= * ;:. 
~ 

J±! .-( 
' M 

""' 
~ "' "! 

' '" Iii< w 
~ ·~ 

,_ 

I 

"* >i 

"" m.. 
m: 
*I 

K 
/\ 
v -ii'! 

,I(;!;;/\ 
,,; 4l!i 
I li< 
~.f..! /\ 
,\ _; 'Iii 

-""' :;,: 
..L ~ tJ !!! _) 
~~4+1~~ 
~\l!O -v 

0 
ID 

,,; 
v 

0 
M 

0 
N 

0 

~f>ti1U'l4 

8/16 

8/15 

8/14 

8/13 

8/12 

8/11 

8/10 

8/9 

8/8 

8/7 

8/6 

8/5 

8/4 

8/3 

8/2 

8/1 

7/31 

7/30 

7/29 

7/28 

7/27 

7/26 

7/25 

7/24 

7/23 

7/22 

7/21 

7/20 

7/19 

7/18 

7/17 

7/1-6 
0 



/\ /\ ;, ;, /\ /\ A ;, /\ /\ 
la la 12 12 la la :"E' :E' "' ta- "' Ill' Ill' Ill' "' iE Ill' Ill' "' Ill' Ill' tlii 
~ ~ $ $ l;< $ l;< l;< ~ ~ ./\ ,, .. 
" ', " " " " ' ' " " " Bl-ii< $ jl jl ii< ii< * iii i< "' :jt; ;!;; .,. 

~ >!! >!! "" ~~ jOj l'll .. l'll ~~ I'll ·~ ~' l'll ~~ !!!~ " v v v v v v v v v v - (ii - (ii - ~ lli 
!!<! R 

i "' "' '* ., ., "* "' "' 
~ ~ 

·" ~ ~ = "' 
ro = = = = ro = = v v :.. 1'J/ v lit;\ ':t - - ~ = * ,. 

m " 0 w ~ 0 I , ~ ,_ ,_ 
1J:j -< "'"' = = ~ ~ = = ~ = = '" ~ '" N N N N N N N N N N ~ N 

"" l< I 1" = = = = = = = = = = = = ':L ~ 
' ' ' ' ' ~ ~ ' ' ' ' rr Iii /\ w w w w w w w w w w ~ w 

"' Ill 
,, _) .. ,_ ,_ ,_ ,_ ,_ ,_ ,_ ,_ ,_ ,_ 

r 
,_ 

j Iii 1< I I I I I I I I L*\-J~_) 
~ -lJ 441 Jfu; -::_:. 
~~o f$ 

io.....,.; v \/ 
8/16 

8/15 

8/14 

8/13 

8/12 

8/11 

8/10 

S/9 

8/8 

8/7 

816 

8/5 

8/4 

8/3 

8/2 

8/1 

7/31 

7/30 

7/29 

7128 

7/27 

7/26 

7/25 

7124 

7/23 

7/22 

7/21 

7/20 

7/19 

7/18 

7/17 

7/16 
0 0 0 0 0 0 0 0 0 2 0 2 = = ~ = = ~ ~ N 

(8o);fl'~'. 

15 



0 
0 

/\ 
Iii' 
Ill' 
it>< 
" ~ 
"' v 

" = = ' M 

= N 

' w -

/\ 
IO' 
ll!' 

"' " il< 
1111 
v 
a; 
= = 
' M 

= N 

' w 
>-

A. 
IO' 
i!E 
i!!< 
" ~ 
"' v 
;': 

0 

"' 

= 

"' = 
';' 
w 
>-

I 

/\ 
Iii' 
!IE 
i!!< 
,; 

$ 
;;, 
v 

" m = 
' M 

= N 

' w 
>-

I 

/\ 
Iii' 
!IE 
i!!< 
" $ 

1111 
v 
~ m = 
M 

= N 

w 
~ 

I 

0 

"' 

/\ .~ /\ .~ 
:a- Iii' ~ Iii' 
BE ll!' Ill' II!' 
i!!< B< 

~ i!!< i!!< 
" " 

,, 
" $ iiB $ ii' 

1111 1111 il!I .. 
v v v v 
a; N 0 ~ Q 
m m m m = = = = ' ' ' ' M M M M = = = = N N N N 

' ' ' ' w w w w 
>- >- ~ 

I I I I 

0 

"' 

r, 
Iii' 
II!' 
i!!< 
" $ 
iii 
v 
N 

"' m = 
' M 

= N 

' w 
>-

/\ 
to 
BE 
l!< 
" $ 
il!I 
v 
w 
m = 

"' = 
';' 
w 
>-

/\ 
Iii' 
II!' 
i!!< 
" $ 
llll v 
N 
w 
m = 
' M = N 

' w 
>-

0 
~ 

(J.;)~~f 

16 

,, 
'" Ill' 
l!< 
" $ 

1111 
v 
u: 
m = 
' M 

= N 

' w 
>-

/\ 

"" Iii' 
Ill' ~ 

"' l!! 

" ~ 
$ "" ii.~ "' v !!I K M ::l! ~ w 

* :!! /\ m v = H ..( ' M 

"" 
.,, = N .;. Ii< ' w 

"" €J:"l 

h 
;![! 
mi;;; J\ 
.,,, 411! 
I #: 
":L~ /\ ,, -' « 
-' liii #: 
.L-i+-t-J~_) 
~ -\I 4fj tit ~ 

~B 

0 

" 

.,,, 
v 

0 0 

8/16 

8/15 

8/14 

8/13 

8/12 

8/11 

8/10 

3/9 

8/8 

8/1 

8/6 

8/5 

8/4 

8/3 

8/2 

8/1 

7/31 

7/30 

7/29 

7/28 

7/27 

7/26 

7/25 

7/24 

7/23 

7/22 

7/21 

7/20 

7/19 

7/18 

7/17 

7/16 



/\ ,, /\ /\ /\ /\ 
In In fn In In In 
!IE !IE !IE llE !IE llE 

"' "' "' "' "' "' ,, 
" ' " " $ ~ " ~ ~ ~ $ 

ill :;• ;;i ID! '"' ID! 
\/ v v v v v N 

" z M ;; ~ ;< z Q_ "-m = = = = = w = w w = w 

' ' " ' ' M M ~ M M 
w w = w = = 
N N N N N N 

' ' ' ' w w µ.! w w w ,__ 

r 
,__ ,__ ,__ 

I I I I 
----------------------

0 
m 

0 
00 

"* ti' 
!!! ,,_ 
''"" m: 
;/[ 

-K 
~ A 
~ :!,!II v 
* ~ !'! ..( 
~ iZ' ,,_ * '"' .. 

0 
ID 

0 
•? 

(::>,,)~~ 

17 

0 
M 

0 
N 

0 0 

8/16 

8/15 

8/14 

8/13 

8/12 

8/11 

8/10 

8/9 

8/8 

8/7 

8/6 

8/5 

8/4 

8/3 

8/2 

8/1 

7/31 

7/30 

7/29 

7/28 

7/27 

7/26 

7/25 

7/24 

7/23 

7/22 

7/21 

7/20 

7/19 

7/18 

7/17 

7/16 



1-ii}jjj! PCVr;';Ji.\i!J!ilt 
100 

90 

80 

70 

60 

~ 

- p 
00 ii!i 50 

~~ 

40 

30 =· ========= 
?O 

10 

0 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ' '· ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ w w - ~ w A ~ ~ ~ 00 © - - -~ ~ 00 © 0 - ~ w ~ ~ ~ ~ 00 ~ 0 - 0 - ~ w ~ ~ ~ 

-rr · 16'5L <liiilMl:@!J;liiJ> 

TF-1625M < lt;:fJil::~ffl iiJ > 
-TE-1625N < \tt~l::itJ'fl iiJ > 
-TE-1625P-<i,lfjl/::{lfffiilJ> 

-TE-1625R<liiill!:;J;ffi jij > 
TE-26H3A< iliil~1:1Jl!l'll1iJ > 

-TE-261 13B<'l.ii:t~.l.::{'f:FfliiJ> 

-rr -?61--13C <Sitil!::@!Jf.lllJ> 

TE-?61-14A < li7.!11: ~mm> 

-T C-261-1 llB <: i"it~l::fj!ffl iiJ > 
-TE- 261-14C<.§if,il/::~Jffi5J> 

TE-261-140 <Iii ll!:fl;ffi jij > 
TE-1625T1 <tt~i;ftft/3f.tt> 

TE-1625T2•~ LtiJ~i.lili./l~t> 

TE-1625T4< l:t~i!illit> 

T E-162:iT5<J:tilii:Jlili!l!t> 

rE:-1s2011<tt;~;]i/ltt> 

• Ill f t/>i'tltlllli!! 

• !i!jj\llAllll;l! 

< > l'L 'li IH~l~lfi!I\ 

tili\i ~ c; > ~ -~!ii1liiil 
< 0 I: 'i"l l!i Lt: ;>t;;, > 

i:-C 
<~iil'!ffii"1llt> 

fJ L 



':L 
,\ 
-" .L 

1l:!i 
!!~ 
> 
0 
(L 

"' > 
(L 
0:: 

~ 
nit' 
N 

> o_ 
0:: 

;jl;i] 
~ 
~~ 
~ 
:filK 
lml 
;j!;c 
*l 
jjil( 

l!l'f 
Ill!' 
('J 

0 
0 

A 
Iii' 
EE 

"' ,, 
'ii' 
ii< /\ 
v ;;t 

'"' '* I!~ 
~ 

~ N 
ro 

" - v M 
I "' m m = = 
' ' M M 

' ' N N 

' ' w w 
>- >-

I 

!'!'! 

'" * l!j 

"" ,._ 
I!!\ 

0 
m 

!'!'! 
:;; 
-< 
"' '* !Ill 

"' ., 
* !;; 
,7,t 

"" ~11 

K 
,', 
v 

-~/\ 
t,;t_~ 
fS~ /\ I ..;.: 

% 'L _) 
,"\~ w 
_:..= ~ 
~* ~ 
~~ t-' '"" _) 
llll"IOqiJfi-tfi 
~v \/ 

19 

0 
N 

0 0 

8/16 

8/15 

8/14 

8/13 

8112 

8/11 

8/10 

8/9 

8/8 

8/7 

8/6 

8/5 

8/4 

8/3 

812 

8/1 

7/31 

7130 

7/29 

7/28 

7/27 

7/26 

7/25 

7/24 

7/23 

7/22 

7/21 

7/20 

7/19 

7/18 

7117 

7/16 



A r, 
/\ ,, 31' 31' 
31' Ill' >¥ /\ >¥ /\ 
;;;< ;, /\ >¥ A " !cr " '" " '" to " "' if 8' ii< Ill' ii< IE ±' if "' "' >¥ "' l!< 
$ "' >¥ "' ;;;< v " v 

' ' v " " v " iii iii iii iii iii ii' !ill ii' 
ill.' ii' Mil 

Oil !ill !ill $ v "' v 
~ v v "' v 

"' '* ~ '* - -"' "' '* '* '* = "' = = 
= = = = = -- - " 

;; ~ " -< "' 0 0 w ~ 0 I , 
:' :' :' "" :' :' :' "" :' 

' ' ' - ' ' - ' = = = = = = = "' "' ' ' ' ' ' ' w w w 

" 
w w w ~ w ,_ 

~ 
,_ ,_ ,_ ,_ ,_ ,_ 

I I I I I I 

0 0 0 0 
o m 00 ~ 

A 
31' 
>¥ 
" ii< 
*' v 

ii' 
!'; 
.:1( 
= 

1'!i 
~ l3ii !;!! 
~ 

* :;! "" 
' 

,;!:j ..( 

= "" '" 
' 

If. '* w 

"' ™ ,_ 

I 

0 
~ 

~ 
;:;; 
!!< 
~ .. 
m: ,. 
K ,, 
v 

.. ~A 
~~ 
f:f, ~ 
I ....'.!. /\ 

$! ~-' 
;'!~ & 
-=::i= ~ 
_L_ * a-~...\j \-'<o<>_J 

Pl"I0<~~-\.::1' «-v -v 
- - - - - - - - -(- - - - - - - - - - - - - - - - - - - -

I -';-

\ 
0 
~ 

{~o)~~f 

20 

I 
) 

\ 

\ 
-\-

{ 
0 0 

"" M 

\ 
--~ 

~ 

l 
\ 
r~ 

~~ 
~ 

?' 

Ci 
?-

\ 
i, 

\ 

:--'_ - - - - - - - -

' ' ' \ 
.~ 
;i, 
I 
" 

0 0 
N 

0 

8/16 

B/15 

8/i4 

8/13 

8/12 

8/11 

8/10 

8/9 

8/8 

8/7 
8/6 

8/5 

8/4 

8/3 

8/2 

8/1 

7/31 

7/30 

7/29 

7/28 

7/27 

7/26 

7/25 

7/24 

7/23 

7/22 

7/21 

7/20 

7/19 

7/18 

7/17 
7/i6 



1\ 
r.-
Ill' 
~ 

" $ 
;:; 
v 
N 

< 
;; 
' M 

' N 

' w 
>-

g 

/\ 
r.-
Ill' 
~ 

" !jj 

"' v 
N 

" = = 
' ~ 
' N 

' w 

0 
m 

/\ 
r.-
Ill' 
~ 

" $ 
~~ 
v 
::c 
~ 

= ' ~ 
i 

N 
i 

w 
>-

/\ 
Ill' 
~ 

" iii' 

"' v 
N 

< 
~ 

= ' M 
i 

N 

' w 
>-

I 

0 
00 

,, 
/\ /\ ,., r.- "* Ill' Ill' Ill' Ill' ~ 
~ "' "' "' I!! 
" " 

, 
" ~ iii' if «' !jj mo 

"' "' "' ii.J~ "' v v v v J\!I 
N M N M ~ '" K < < "' "' 

., -m m m m * ~ /\ I!!/-. = = = = ffl ..( v 
~"" ~ "' 

i ' M M 
~ 1'i ' ' ~& N N N N >f- iw. /\ i ' I ,,.. w w w w 

"' ~ "- _) <ii >- >- >- >-

I I I 
,\ B.! "" ..J = 1€1. 
...t...* --:--
~ .lJ }.-' .. ~ __) 
rn:e04+lf5~ 
;.::..V V 

1 

I . . I 

I 

- - - - - - - - . - - - _\_ - - - - - - - - - - - - - - - - - - - - . 

i - - - - - - - - ~ -

0 0 0 
M N 

(~,,~~~f 
21 

0 0 

' 
0 
N 

' 
0 
M 

' 
0 
~ 

' 
0 
ID 

' 

8/16 

8/15 

8/14 

8/13 

8/12 

8/11 

8/10 

8/9 

8/8 

8/7 

8/6 

8/5 

8/4 

8/3 

8/2 

8/1 

7/31 

7/30 

7/29 

7/28 

7/27 

7/26 

7/25 

7/24 

7/23 

7/22 

7/21 

7/20 

7/19 

7/18 

7/17 

7/16 



0 
0 

,, 
to 
!IE 
~ 

" ~ 
~ 
v 
N 
0 
m = 

" N 

w 
>--

A 
to 
'IE 
~ 

" ~ 
~ 
v 
w 
¢ 

= 
' ~ 
' ~ 
' w 

>--

I 

0 

"' 

'* ~ 
"' "' rn; 

l!'l "' ii!! !lJ1 
* ii!! g m.A. 
;'ti .-( A lit"* 
"" z v 

-%* rt- 11* '~ I ..!._! • e l$ "- _) 
,\~ "' __::, = le! 
_L'H-IJ~ 

~ _\j 4il .rot B 
wl"!O ~ 
"'V V 

- - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - -

0 

"' 
0 
<O 

22 

- - - - - - - - - - - - - - - - - ' 

- - - - - - - - - - - - - - - - - ' 

0 

"' 
0 

"' 
0 0 

8/16 

8/15 

8/14 

8/13 

8/12 

8/11 

8/10 

8/9 

8/8 

8/7 

8/6 

8/5 

8/4 

8/3 

8/2 

8/1 

7/31 

7/30 

7/29 

7/28 

7/27 

7/26 

7/25 

7/24 

1/23 

7/22 

7/21 

7/20 

7/19 

7/18 

7/17 

7/16 



/\ /\ ;\ 

"' " "' IE IE IE 

"' l!< l\!i /\ 

" " " IE 
$ $ j$ l\!i 

" t;ll IDl li.ol ii' v v v "' N N $< ::. i'!l 
" " 0. = m m v * "" = = = = 1±: .-( ' 7 ' 0 
N N 

""' 
oz ' ' ' N N N N 

"'" 
II' ' ' ' w w ~ w lo; !~ >- >- ~ >-

I I 

'* ~ 
t!! 
lit 
m: 

"' K -A t!! /\ v ~~ 
f):;;:;:-
I "' 

,, 
!.L _J "' ,\'ffi. :f?<: 
...:!. = l€l 
.L~ \.-'~___) 
!:!! 0 <!"1 !':<-ti> 
~ \t :,; 

23 

I 

I - r 

c 
M 

0 
N 

0 0 

8/16 

8/15 

8/14 

8/13 

8/12 

8/11 

8/10 

3/S 

3/8 

8/7 

8/6 

8/5 

8/4 

8/3 

8/2 

8/1 

7/31 

7/30 

7/29 

7/28 

7/27 

7/26 

7/25 

7/24 

7/23 

7/22 

7/21 

7/20 

7/19 

7/18 

7/17 

7/16 



0 
0 

/\ 
ta 
Ill' 
~ 

" $ ., 
v 
0 
N 

' N 

' w 

;\ 

ta 
Ill' 
~ 

" ~ ., 
v 
<: 

" ' N 

' w ,_ 

A 
r:;l 
Ill' 
l!< 
" iii< 
~' v 
"' " ' N 

' w ,_ 

I 

0 
m 

/\ -'" Ill' 
l!< 
" ~ 
!ill 
v 
0 

" ' N 

' w ,_ 

I 

A 
ta 
Ill' 
Ji< 
·' iii< 
!ill 
v 
Q 
~ 

' N 

' w .... 

I 

0 
00 

/\ ,, /\ 
ta ta ta 
Ill' Ill' Ill' 
l!< l!l "' " " " iii< iii< $ 
!ill Ii.II Ii.II 
v v v 
~ ~ " "' 

~ ~ 

' ' ' N N N 

' ' ' w w w .... ,_ 

I I I 

A 
ta 
Ill' 

"' " iii< 
Ii.II '.'!! 
v :ii< '.'!I 
I * ::. 

" ffl "' ' '!\, "' N rt- *' ' w 

"' l!! ,_ 

I 

~ - - - - - - - - - - - - - - - - - -

' 

0 0 0 
N 

24 

8/16 

8/15 

8/14 

8/13 

8/12 

8/11 

8/10 

8/9 

8/8 

8/7 

8/6 

8/5 

8/4 

8/3 

8/2 

8/1 

7/31 

7/30 

7/29 

7/28 

7/27 

7/26 

7/25 

7/24 

7/23 

7/22 

7/21 

7/20 

7/19 

7/18 

7/17 

7/16 



/A\ /\ 
A ;, '" " llE llE !IE IE 
l;l '" ;;; ;;; 
" " " " "" ii>' $ ~ 

'*' ""' 
Mil !j!j 

v v v v 
N N N N 
~ # ~ # 
~ "' I ~ 

:' v ~ v 

' ' ' ~ = b = 

' ' ' ' w w w w 
>- ~ >- >-

I I I 

g 

,, 
EE 
l;l 
" 
"" 11\< 
v 
N 
# 
~ 

:' 

' = 
' w 
>-

I 

0 
00 

,, /\ 

'" '" !IE EE 
;;; l;l ,, 

" $ $ 
ll!; !ill 
v v 

" 
N 
4 

" ::; 
v ~ 

' ' = = 
' ' w w 

>- >-

I I 

/\ 

'" llE 
l;l ,, 
$ 
!j!j 
v 

"' " ::IE z 
v * 
' ±!:'. 
= "" ' '" w 

"' >-

I 

'.'!I 
ill 
~ 

" "' ll!l 

0 
ID 

"* ~ 
!!! 
We 
rn:: 
~lI 

K ,, 
v 

~ 

~i\ 

,;;; "' %i<: f\ I -<'..! 

"' '.L _) 
,\•- ~ 
_.:::,~ I§ 
_L* ~ 
~,_;,,, \.-l;r.c._; 
!D~ 0 <+l -U-.;.:!> 
;.:.;, \/ \/ 

0 
~ 

(:J")~Wi~ 
25 

l 
\ 
1 

\ 

f-

_L __________________________ _ 

0 
N 

0 

8/16 

8/15 

8/14 

8/13 

8/12 

8/11 

8/10 

8/9 

8/8 

8/7 

8/6 

8/5 

8/4 

8/3 

8/2 

8/1 

7/31 

7/30 

7/29 

7/28 

7/27 

7/26 

7/25 

7/24 

7/23 

7/22 

7/21 

7/20 

7/19 

7/18 

7/17 

7/16 
0 



100 

90 

80 

70 

60 

p 
::;i if!i 50 

~~ 

40 

30 

20 

10 

0 
~ 

' -m 

~ ~ ~ ~ 

' ' ' ' - - N 
~ 00 ~ 0 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

' ' ' ' ' ' . 
' ' ' ' N N N N N N N N N w w - N w A ~ 00 ~ 00 ~ 0 -

00 

' -

3%~ RPV /PCVi.ffil!ll--v;.;t.:· 

3 -l'l-111! :iii !1Ht il!ii ll!1 ii!! ;,'ii\ Jjjf ( RPV) 

00 00 ~ ~ ~ 00 00 00 00 00 00 00 00 
' ' ' ' ' ' ' ' ' ' N w ~ ~ ~ ~ 00 ~ - - -0 - N w A 

~ ~ - -~ 00 

-rE-2-3-69HI [ 18.24"'] < li!~l:il!ffl'o] > 

TE-2-3-69H2 [ 18.24{<] < l!H!l.:iJl!JllOJ > 

-TF-2-3-69H3 (18.?A~)<!i*~(;:{fJiF.lnJ> 

-TE-2-3-69FI [I 8.24§[<] <lli!Rr:ll!mOJ > 

-TF-?-:l-69F2 [ 1 B.24l:] <!i*.fl!:ftffl'i:iJ > 
-rE-2-J-oDFJ [rB.24!f<l<lli!Rr:iJl!m'l> 

-TE-2-3-69L I [18,241>\] <llil~l:iJl!Jll'l > 

-TE-2-3-69L2 [ 181*"1 ).24§[<] < lli!Ri:il!fflOJ > 
-rE-2-3-69L3 [I Bl'!lll'J.24(!; l <limr:il!ffi 'J> 

• llil'Hi'J!Ji<iiit 

• '11 lUt A !II iii 

Jl!(lf[.,yf ~i~l~l 
< Ol:*IJl!Ocl=>'I j!l> 
in: 

GJ1"11lti"l2<> 
fll.-

<: > l1'J ;J,j,, :!!ff[ffi$6~ 



/\ /\ ,~ /\ 
la' to to to 
HE HE Ill' HE 

"' "' t< "' " 
,, 

" " $ ~ $ $ ~ ., ill! ill ill 
v v v v - -"* «!( "' '* 00 00 00 00 - -"' m ~ 0 
:0: :0: :0: 

' ' ' ' = = = = 
' ' ' ' w w w w >-- >-- >-- >--

I I 

g 

/\ 
Co 
Ill' 

"' ' ii" 
li.il 
v 
~ 

" w 
:0: 

' = 
' F! 

I 

0 
ro 

/\ 
to 
HE 
t< 
" $ 

~· v 

'* 00 

" ~ :0: 

' = 

' w 
>--

I 

/\ _/\ 

to to 
HE "" "' t< ,, 

" ii" $ 
;,,, ill 
v v 
~ ;; 
00 00 - -
" # 

" I 
:0: :0: 

' ' = = 

' ' w w 
>-- ;-

I I 

/\ /\ 

"' .Co .. 
HE HE ~ 

"' <!< !!! 
" ' ' ,,_ 
$ ii" "~ m: 
ill ill ~11 v v - - K 

'* "" /\ 00 00 
v - - !!fl ~ 

# " ::. ... , ~ 

* ::. :0: :0: /\ 

' ±'! ..( ft~ = = !(',, iiO " 1': 

' r+ *' I +.!. A 
w w 

"' t_~ L _J ;ii >-- >--

I I 
,"\ iii 1': __)* ~ 
_L_ .tj i-' .\;!;:; __} 
~04+<~~ 
<~v v 

8/16 

8/15 

8/14 

8/13 

8/12 

8/11 

8/10 

8/9 

8/8 

8/7 

8/6 

8/5 

8/4 

8/3 

3/2 

8/1 

7/31 

7/30 

7/29 

7/28 

7/27 

7/26 

7/25 

7/24 

7/23 

7/22 

7/21 

7/20 

7/19 

7/18 

7/17 

7/16 
0 0 0 0 M N 



100 

90 

80 

70 

60 

" J-l 
N ig 50 
O:l ~~ 

40 

30 

20 

10 

0 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

' 
,, ' ' ', ,, ,, ', ,, ' ' ' ,, ,, ', ', - - _; _;; N ~ N N N " " " N ~ w w 

~ ~ "' w 0 - N w ... ~ ~ ~ "' w 0 -

3iEJ-ll!I RPV )!] illi.!alJ!:~t ( J: I!~) 

"' ~ "' "' "' "' "' ~ "' "' ,, ' ', ' ,, ', ,, ' - N w .. Ui ~ ~ "' w 
0 

"' ~ "' "' "' ' ,, ,, ', _;; - - -- N w ... ~ 
"' ,, -
"' 

TE, 2 -3- 66A I < lif l~I: l~!!l 1iJ > 

rr -2<1- B6A7<:~fJil::ff:JEFlPJ> 

-TF- 7 -3-Bflnl <!ti:ttlf:jfJEFltJJ> 
-rF-2-3-fl6B?<.tAJif::£1!mPJ> 
-TF-2-3-67A1 <~tfll::~ffliJJ> 

-TE-2-3-67A2<lif1~1: ll!lll OJ> 

-TE-2-3-69A1 -(~t~l::J;!:ffliiT> 

-TE-2-3-69A2<1ill~l:l~!!l1iJ> 

-TE-7-3-69A3<~t~J::::J!.l!FflPJ> 

-rE-2-3-69l:J1 <§fJl.f:{fJEFlJ:iJ> 
TE-2--3--6902 < !iifJi.f;: if JEFl PJ > 
TE-2-3-69H3 < ~t\l.f,: itffi llJ :> 
TE-?-3-6901 <!ti:t!l!:/9!Jf.IPJ> 
TE-2-3-6902 < !ifjJ.l:il!lllOJ > 

TE-2-3-69E1 <!<m1: il!lllOJ > 
TE-2-3-69E2 < l!li Ill: il! Ill ii! > 

-rE-2-3-ss,11 <lllim1:1l!!!lii!> 

TF-i'-3-69,J2 < iif.\'l(:: ffJiF.li.iJ > 
TF-2-3-69J3 < §ifjl(;:@!Jf!PJ > 
ll! i'li' i±il< 11!1 iii 
!111 i!1 It\ ll!llf 

Uifli~-c-;:;-~=-;Jil'ililil 

< Oc*'lllilt::lll<> 
~'( 

<;:):(i'll~Mj.> 
f~l~ 

<>~I "l !l i'liMilli!I! 



100 

90 

80 

10 

60 

j3 
~ i[i50 

~@ 

40 

30 

20 

10 

0 

"' "' " "' " '• ., •, ' ' - - - - " "' " co "' 0 
" "' " " "' " " "' " '''· ' ·,, ., ,, ., ' ., ., 
" " " " " " " "' " - "' w .. "" "' " "' "' 

3~~ RPVJ~Jill5li\/jjjf(ril~) 

" "' co "' co "' co co "' "' co "' ' ' ' '•,. ' '•,. ., ,, ' ' ., ., 
w w - "' "' 

,. 
"' "" " co "' -0 - 0 

"' co "' "' co ·, ' ' '•,. ' - - - - -- "' "' 
,. 

"" 
"' ·, -"' 

-TE-2-3-69KI <~l~1:i~lll'1J> 
TE-2-3-69K2 < ~mi:l~!ll '1! > 
TE-2-3-69K3 <~l~1:i~lll'1J> 

-TF-2-3-69M1 <~f.~l::ff,EflRJ) 

-TF:-?-3-69M2<~f.f!l::ff,EflRJ) 

ll'.-2-3-69M3 < §:f.f!l::ff ,Efl RJ > 
-TL-2-3-69N1 <~f.f!l::ff,EflRJ> 

-Tl: ·2· 3··69N2 < ~f.f!l::ff }lfl iiJ > 
-TF.-2-3-69N3<~t.fl.l::f*fl'liiJ> 

-TF.-?-3-69P1 <!tt*.!l!::fY!fl'lt:iJ> 
TF-2-3-69P2 < '!t:;lsl: il!Jll > 
TE-2-3-69P3<llltlm:ll!m•1 > 

-TE-2-106#1 <!iii:Hl.1::1lffl iiT> 
TE-2-106#2 < lii:tfl.1::1'!1!:ffl nr > 

• lli-Tlf'i~ll:I!!;!! 

" ll! ;:;l>t A l!I ;!! 

if1f!IFL>~t-! 5.)t~~lilli 
<Ol:!IJ!'JiLf,<·J~> 
i:'C 

<"<l~l~Mli.> 
tJ:L 

<>pg:~ Fl iiJ!i[llJ@~!f! 



100 

90 

80 

70 

60 

~. 

,p 
15 ij50 

~' 
40 

30 

20 

10 

a 
"' "' " "' 

__, 
"' 

__, 
" 

__, __, 
"' 

__, 
"' 

__, 
" "' '• -, ' -, ... -.. -, 

"' 
-, ... -- -, '• - ... --- - - - " " "' "' "' "' "' " "' w "' "' "' "' "' 0 - "' "' .. "' "" "' "' "' 0 -

3-0} l1ll pc v r;l;J i!ltil!Jt 

"' "' "' "' "' "' "' "' "' "' "' "' -, '• - ' --,. -, ' - ... - -, ' - "' "' .. "' "' 
__, oO "' - - -0 - "' 

°' "' "' "' --, . ... •, ... - - - -w .. "' "' 

- CC-2-112A<!<lJ!l:ilflliiJ> 
ll:-2-112s<:1tt!ll:fj!ffliiJ> 
TE-2-112C<lii:tJll:fj!Jf:l'6J> 

-TE-2-l 13A<liilJ!l:Jl1'flliiJ> 
-rr:--:>--11JR<~tJ!l::fJ!mJSJ> 

-rF-2-113c<~*st!:fY!mllI>· 

-TE-2-1 L3D<Wi:*.~l:jj!J+Ji5J> 
--TE-2-113E <'f;"tl:Jl!lll> 
-rE-2-113F<EitJ1.r::~m-w1 > 

TE- 2-113G<.t'.:f:Jll:j!J4j'EiJ > 
TC 2 113H <lifl~l:l~1!11lf> 
iT- it1 -114~#2 <~t!l1:ilmm> 
rE:-1 o-114ou2 < ~tllr::t4'.ffl 'i'iJ > 
TE-16-114H#2<11i!J.1:1l;l!l1'f > 
TE-16-114K#2<1itJll.:::!Y!.lflUJ > 

-TE-16-114L#1 <!itJl(:.~Ff:liiJ> 

-TE-16-114L#2 <~tJl(:~}flfij :_-, 

TE-16-114M#1 < l/illl: 1l!l!l1'f > 
TE-16-114M#2 <§if.ti.(: i!J!Jf!OJ > 

-rE-10-114N#l <!it.fl1::1tmnr> 
-rE-16-114Nt12<'. lt.:fJ\l.1:00Jfl'6J> 

-TE--16--114P#I <~tJll:{'i!l'Ff:liiJ> 

TE--16- l 14P#2 < ~fJll:~if ffl "iiJ > 
---TE-16-114R#1 <~;;15f;:~ffi> 

" lli-Tlf'il-11:1!11;!1! 
• ~"ilAl!ll;i 

<>l'J 1i!l'"1Uli!J 

Jitfl-·L~:...r:~·;,1:!·~ 
< Ol:j'IJIJiLto"l:!t> 
i:l'. 

<<Xi'lf~itlf> 
fjl, 



m•~--~~R~M3~~-~~-~k~tiv~W~I· 
7\~Q v- :/$lr;!is:/:1v ;z 1---i~ii!l©R~I;:::>~ )°"C I ~J IE I\& I 

<@~lili*~> 
:q:z ii!Z ? 5 4 9 F.l 5 R 
~ 5( ~ 1J i* J:'C fi t1 

D#.':t~®i 
f'FM!l1'1M1il!J, 3 ~IJl!i'#iG~lil!1'F~i!iiHl.'E = 5'-1.:: d'Su 1-c, l.!l!~~lil! 

1'Fr.t7\:1Jl!2 v- YU.lnuilii :J7v ;;z r-tJ\ iiiV'< r:.1ttt-c1; 1< cc: :a: 
""'"" UB:.011\,16 

~~' i!iim1Jx7cJ5d;Um®1.::-C~illWM·W~~~~O)E: 
1)1~!;) c C:: :fi:U/l?~.i\1, 

D8;¥*91J* 
lf!IJ)Z25J:F 9 F3 5 El(/);) 

835t¥l tili\ZntM1'FMts7'.J\ %0ilii97v7 [-1J1i~Rl.::f;l;tt-C 
I '<- 1-;t,;:,,,,0>J V l l.... L auEE01l!J\ 

s:4Q!Jl ~ttt!~tJ\ ~1Jtt.ixs1.::-c~t)1ta!ia~ 
· 1143tlll tfn1J:i1M1t3\l\§d;t'.J, ~a&2v-YU.l%uiii'Y7v:::z 

I: CD1<t!R8Bl.::ll!i~ s v~ uCDt.l1&5iS <:::ta~~ 1.::-c 
i~§:fr~l1, ~t111i~J,)1~J~.i\1 

o#.':t~ft;l c:x1m 
· Ji¥ E'>nfi,J~ cti .. 

D ft':tt~?Jj 
~11111:..J ,.- ' ..... . . i J 

-,.-,I I '1 ' 

~ ,;l9J! 3 ~t~ .! • 4 ~tl~ ~ .] . . :l c.~ 
::Ilr"W F . .. . olt11 . . ~ - 3 "''Jll r 

I ~·Hfl 
lii\1-11;: • '*"' 
tlll~~ . 

• 

9-t'Y I 9-t'.:Y 
j'i!lj1! r +.. Jl;!'l' 

1.1 r .. 

• 

D 7\~ '.7 v - :Y O)!Wt'!l' 
i&li\'J ·1 "\?-

/ I / ... ·.f-P· 
'):Pv7 r /~ ........ ,..:,.1:::.'.~ r 
~

. . ;;. . . ... >'"' ... 
. .. "..... ' ~:¢: -- ::' ~ ..-/ - '.f:7v 7 I· Fil '7 :J '.7 

ti:ll.L*n5orn 
~s 

-""------------------'(¢\?j I Ji .J~ 
'~ ;$;{:!: 

t~ :!11!!1!;• 
.. ~. *Bi¥£2Jlli:2i;\J:,:Eillltil!!iPJT'!i'filIE:J.!il.[C:J.L-C;f,Jt-J.J!!t, LIJI.ll&2..5~9.El68.2. "'ll'<251!' 9 Fl 5 B ni:~; wS\i!:/J l:lir:fit! 



... 

<Reference> 

Investigation Results of Groundwater Inflow at 
Unit 1 Turbine Building and the Miscellaneous 

Solid Waste Volume Reduction Treatment Building 
{High Temperature Incinerator Building) in 
Fukushima Daiichi Nuclear Power Station 

September 4, 2013 

Tokyo Electric Power Company 

f) •SR:l'l:tJ ------------------
TEF'Ct:I 

0 



Overview of the Investigation Results 

·As a result of inspection using a camera by making a hole in the 
floor around the joint part of a duct, inflow of groundwater was 
found at Unit 1 Turbine Building (T/B) and the Miscellaneous Solid 
Waste Volume Reduction Treatment Building (High Temperature 
Incinerator Building: HTI Building). 

·We will continue investigation in order to identify the detailed 
inflow location and amount. 

• In parallel with such process, water stop method is being 
considered, and water stop construction will be started soon after 
it is ready. 
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Investigation Results of Groundwater Inflow at Unit 1 T/B (1/2) 
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Plane view of the first floor of Unit 1 (enlarged image) 

On August 30, 2013, water inflow was found 
by inserting a camera in the observation 
point No.3. 

(We could not check the observation point No.1 
and No.2 due to the interference with pipe.) 

2 



Investigation Results of Groundwater Inflow at Unit 1 T/B (2/2) 

[l.li11i i rial 

V2FL 

Unit 1 control cable rl1Jct 

"" VGL (0.P. 10.000 V 1.FL (OP.10,200) 

·========================~========· 

;?r1,f, ?,?RQJ,,,,,,,,,,,, ,,,,,,,,. 

Cro15s section<Jl .view of Unit .1 JIB 
(enlarged image) 

Around OP.7,200: We could not check due to 
the interference with obstacle 

µ • I 

Around OP.5,900: We found that water was 
dropping from the upper part 
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Investigation Results of Groundwater Inflow at HTI Building (1/2) 
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was observed 

The flow was observed only in the observation 
point No.11 (No flow was found other than No.11) 
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Investigation Results of Groundwater Inflow at HTI Building (2/2) 

/ . /Bore hole camera 

""' 
On August 20, 2013, northward flow was 
observed at the observation point No.11. 

Reference mark 

(Altitude was within the range of +1,000 to 
+2,000 from the floor of B2F) 

. ·~,;1."":;"'•" '· 

Streamer ·~ J~~~·.;;: '. 
• 1: ~<' ..... : 

"(:~ .. 
"·~····' ,, •.' .. ·. •· , ~..:,. .. r' ~ ..... 
...... ' ;' ....... ..i·., ""'".,~ 
. " . ·""'· .. '•'. 

(Camera is inserted in water 
in west direction) 

Streamer 

(Photo) Altitude which movement of the streamer was the 
biggest: Approx. +1,500 from the floor of B2F 

5 



Situation of Storage and Treatment of Accumulated Water including Highly Concentrated 

Radioactive Materials at Fukushima Daiichi Nuclear Power Station (1151
h Release) 

1. Introduction 

September 4, 2013 

Tokyo Electric Power Company 

This document is to report the following matters in accordance with the instruction of 

"Installment of treatment facility ar.d storing facility of water including highly concentrated 

radioactive materials at Fukushima Daiichi Nuclear Po1,ver Station of the Tokyo Electric Po1,ver 

Company (Instruction} ·'(NISA No. 6, June 8, 2011}, dated on June 9, 2011. 

<Instruction> 

TEPCO should report to NISA the situation of storing and treatment of the contaminated water 

in the Power Station and future forecast based upon the current situation have to be reported to 

NISA as soon as the treatment facility starts its operation. Also, subsequently, continued report has 

to be submitted to NISA or.ce a week until the treatment of the accumulated water in the Central 

Radioactive Waste Treatment Facility is completed. 

2. Situation of storing and treatment of accumulated water in the building (actual record) 

Stored amounts in each unit building (Units 1 to 4 (including condensers and trenches}), and 

stored and treated amount in the Accumulated Water Storing Facility (including underpass area 

close to the High Temperature Incinerator Building), and other related data, as of September 3, are 

shown ir the Attachn1ent -1. 

3. Forecast of storing and treatment 

(1) Short term forecast 

'Nater transfer is plar;ned so that the levels of the accumula1ed water in Units 1&2 and Units 

3&4 building will be maintained around at the level of OP. 3,000, based on the stored amount in 

the Accumulated Water Storing Facilities and the operating situation of the radioactive material 

treatment equipmert. Water is transferred to the Process Main Building and/or High Temperature 

Incinerator Building as Accumulated Water Storing Facilities. 

Treatment is implemented considering the situation of storage and transfer of Accumulated 

VVater Storing Facilities. 

We assume stored amoun1s in each unit building {Units 1 to4 {including condenser and 1rench)), 



and stored and treated amount in the Accumulated Water Storing Facilities (including underpass 

area close to the High Temperature Incinerator Building), and other related data as of September 

10. as shown in Attachment -2. 

(2) Middle term forecast 

Regarding accumulated water in Unit 1 &2 building and Unit 3&4 building, from the viev,;point of 

reducing the risks of discharging to the ocean and leaking into the grourdwater, it is necessary to 

keep erough capacity for the accumulated water in the building until its level reaches OP. 4,000 

and to keep the accumulated water level lo•ver than the groundwater level. On the other hand, 

based on the vievv of limiting irflow of underv1ater to buildings and reducing the amount of 

emerged accumulated water, we are plannirg to transfer accumulated vi1ater keeping its level in 

the building around OP. 3,000 corsidering 'Nater tank capacity_ 

As for accumulated v1tater of the Process ~Jiain Building and tbe High Temperature Incinerator 

Building. we are planning to treat the accumulated water considering the situation of construction 

of middle ard low level waste v;ater tanks, tre operation factor of the radioactive material 

treatmert instruments and duration for maintenance. 

We forecast stored amounts in each unit building {Unit 1 to 4 (including condensers and 

trenches)}, and storing and treatment situations in the Accumulated Water Storing Facilities 

(incluCing underpass areas close to the High Temperature Incinerator Building) for 3 months. as 

shown ir Attachment -3. 

Stored amounts in each building and the water storage equipment are forecasted to be 

unchanged ir; case transfer and treatment were implemented as scheduled without rain. Hovvever, 

it would be subject to change Cepending on the operation factor of the radioactive material 

treatmert instruments and so on. 

Also, the water treated at the radioactive material treatment equipment (fresh water and 

condensed salt water) can be stored in the middle and low level waste water tar ks. 

END 

2 



Storage and treatment of high level radioactive accumulated water (as of September 3, 2013) Attachn1ent-·1 
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Storage and treatment of high level radioactive accumulated water (September 10. 2013) AtlachrY1ent-? 
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Simulation Results of Accumulated Water Treatment in Unit 1-4 TfB Attachmer;l-3 
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e~;.1m7- 7JU I' v '.:!)· ( ;m1J<@G8llMV'~) 

7=J ':.J r- · ~GB:~~~ 

J1t!i!lilLEAfL!m (!!l!r~IU!) 

J1ti1M!Ji~ Cilllc\11f?i1J - ' •• •l:l•:tJ l#l'Ml!'o !i!H'11: !l!J"ll\:JJmtl\li "'"'""' 

:!TIA B :5t ~ I- [., ;_, 7 *1it ll!Ji [g] 
or•!.,, ---rx--1 

~8 2kf;7 O.P+1.Dm _JI (Jl{l1J) 

I PF•'l lrn " 

*l40m .,,.............11- ;z;J,ittJ'l';)[,lj!J[,(J!'l~i 

IK<f:l:f~~:1/?'J-l-1 ~l!'l:;. 

ll<~z i& 0) :ti'wt 1-1.; ;.,70) * 1JJ: ~!71<:!: 

8/24 : O.P. + 1.53m. M~40m3 

8/25: O.P.+1.65m, M~49m3 1 8. 
8/26 : OJ'.+ 1 Jbm. M~bbm3 

8127 : O.P. 1.80111. M~63rn3 

8:28 : O.P. + 1.90rn. *~72m3 

*1J 1 Ocm f.11!!'. 7.1< li'.! ..t ~ 
*111 Orn3f§lJI!', 7.!<iiiiJ!!lnD 

W'l I 9Fl 1 OF.I 
14 15 ·10 17 18 19 20 21 22 23 24 25 2G 27 23 29 30 311 _t rfJ r:: .t rp T-

* ·~ 

* e v :;'fl'lli;ll .. ll!t'·-f+c '. 5luit e v :.-'!' 
m~•*t'-~:.-•m~•~~~··• 
Mli. ~~'~*1~~~;w~y*~ 
ll:!Jlc~•ii> 

f. v >T!ll llH'P l!;I: IH '. 
~*~~ 

14 



4. 2 i% ~t.J' llli i' v :'..I =f M ~nih I ~Affi ~~ ;)t ( 4 / 5) 

~-tf::J:J'lj ::J~*a~ 

• [2~fl s-1-1]2~f1~7J<flil:?--:111.-t-v~"f (ii7J<ic'if;l;ll$) 

f*DJZB 
ig~ Cs134 Cs137 'ft.8 H-3 

(ppm) (Bq/cm3) (Bq/cm3) (Bq/cm3) (Bq/cm3) 

lJIRlG25i:f7F3268 8,000 7.5X 105 1.6X106 7.5X105 8.7X103 

lj1Rl(;25i:f8F3 28 8 3,500 3.1 x105 6.7X105 5.3X105 7.1tffclJ 

••:i!t; [2~fl A]2~fl)i7J<IC'if l-Ll~"f (2~fl.:iJj:Ji;A) 
f*~B 

ig~ Cs134 Cs137 'ft. 8 H-3 

(ppm) (Bq/cm3) (Bq/cm3) (Bq/cm3) (Bq/cm3) 

Ip:RJG25i:f5F3308 140 1.8x104 3.7X104 7.:Hli1t9' 7.:Hli1t9' 

••:i!t; 1-2~f1~7J< Cl rail:t!!""F 7.1< (/":J"f'J.~'J J:: ~Ji*7.I<) 

}*DJZB 
ig~ Cs134 Cs137 'ft. 8 H-3 

(ppm) (Bq/cm3) (Bq/cm3) (Bq/cm3) (Bq/cm3) 

lj1Rl(;25i:f8F319 8 1,700 1.5x10-3 3.4X10-3 1.9X 102 4.6X102 

- ' •• •l:l•:tJ l#l'Ml!'o !i!H'11: !l!J"ll\:JJmtl\li "'"'""' 15 
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5. ±ihl'7.k .. )fiJ7.k=E.::.'.9 1J~1'T-'.9(1 /7) 

±th 1' * 0:> ;~J3t7i':fn (±t!J.oatt~~l 

10,000,000 

• Gs-13/ 

1,000,000 

t I 
• H-3 

' • 
• f£/3 

• CH25826l~i'.rl 

100,000 • H-30)15-~ ~Jl I • 
I 
• • • 

* 
" • 

10,000 • • t 
-' 
~ 

.L 

" 1,000 :::-
' 
~ 

• 
• • • 

• • -
t I • 

I I 
100 

Cs--1370)~ ~i'Jlll 
• • 
• t 

10 

• • • I t i • I 
• 

• • • 
• • t 

i 

• l a 
• 

0 
lt!lT7/< lt!ll'7/< lt!ll'lK lt!lT7/< lt!l1'7/< lt!lTl)< lt!ll'l)\ lt!l1'7J< •)II~ lt!l1'7J< lt!ll'l)\ li!ll'l)\ li!ll'l)\ 
No.O 1 No.1 No.1 1 No.1 2 No.1 3 No.1 4 No.1 5 No.1 8 ;J; {:;f No.2 No.2 1 No.3 No.3 1 

- . •• •l:l•:tJ l#l'Ml!'o !i!H'11: !l!J"ll\:JJm't'l\li "'"'""' 17 



5. ital' 7J< .. ;tij7J< =E.::.'.9 1J ~1'-T-'.9 (2/7) 

Bq/L 

1,000,000 

100,000 

10,000 

1,000 

100 

10 

I 

13/6/1 1316/11 

• . 
• 0 t • 

• - 0 -

1316/21 

• 1,2.Jtl!!l:llJU.KU~II *~ 
H·3 

t. 1,2,f}ill!lllUI< 0 r.ll ·r; Jl!l 

"' 

- . •• •l:l•:tJ l#l'Ml!'o !i!H'11: !l!J"ll\:JJmtl\li "'"'""' 

1 .2~1J:1:Jlj{ * o r.9 0:> m * 0:> ;1m: m ~ 
1. 2 0 fllilf~V.Kl::l MiJ:i*'AA'liiliJUQ!<: 5! .:C11i.WlrtM 
1~lJ t:l 7/8-7/31 2PlJ t'1 1,123,~8/9 

lf!ltl11~;i<c~f/i1. 2~mmi:1kr:i r~i~ti* 
1::t.i't.i'.6wir~~ (7fl"'Fii1-i 

• • • • • • • • • • 0 0 • f ... • • i ~ i ~ • • 0 t • • • + ! a a • i ' • 0 ' ' ' ' 

0 0 • - 0 

1317/1 

t ' • • ~ 0 ' • 0 0 
0 -

0 D 

13/7111 1317/21 

(} 1.2.itlll:lf!vK u rm "iw 
H-3 

• 1,2-ijl!JflUKDr.ll iJ';P,l! 
Cs-·137 

• 
D 

• • • • • • • • 
- 0 - 0 

- w 
0 

1317/31 13/8110 

" 1,2~~mut:ur.n ft~ 

"' a 1,2~·1JiinVJ:.OM 'l'/!!! 
Cs-137 

• 
" 

') T JI; if~ 1 >' f-4$jlJI 
(8/16-) 

• •• 
' ' • 0 • 

•• ! t ' 
' 0 • • • • • 

D 0 " 
0 0 

13/8/20 

I'-

I'-

13/8/30 

H·J 
fil*J_fi 
60000Bo/L 

Co-IM 

"'*;;_fl 
~OBo· L 

Si-90 
\!i.T~l'f 
JOBo. L 
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5. ifil""f'JJ<,. ;tij7J<=f:.::.$ZIJ ~1'-T-?z (4/7) 

;, i!lt p;j . 9'f. 0) )$ 1)< ii tit 

:I~- -9 : ND (8/28IJiiiRB) 

f 1J)')U: 68 (8/19!Ji?TIRBI 

Y Ju f-- ")I Y ::Zf1slj~~( 1 ~4'51!1!) 
:I~- -9 : 530,280,300,270 

(8/261'l!HYi:1) 
f'H'lll: 1800,820,160,ND 

(8/19lliiiYi:1) 

:I~- -9 : ND (8/281'l'N!Bi 
fl):l')b : 60 (8/19lliiMRBI 

f:~- -9 : ND (8/28!ll!NBI 
f1J:l?li : 67 (8/19l!i1iRB) 

:!£:~- 9 : ND 
(8/261WR~JJ) 

f1J7%: 24 
(8/19lii1RR7J) 

±:~- -9 : ND (8/28!l1iR)J) 
f'H'lll : 59 (8/19f'i!i!7il 

"'~- -9 : ND 
(8/26t¥i!B) 

f 1J7% : 5.4 
(8/19!:;'.i~}j) 

0 

iA -9 : ND CB/281JiiTI!B) 
f'J7% : 52 (8/19ll<H!BI 

±:~- -9 : 28 
(8/26rl!B!B) 

f1J7% : ND 
(8/ 19l!i!iY'.d) 

) 

::r:~- -9 : 29 
(8/26lliTI!l:1) 

fl):l')b: 300 
(8/191JiiiYl:)) 

D 

';/ 

W •••n ~JliO)i.i~AE'*1i'*1 Cl\:'.7 l/ Ju/'J '.Y f-Jul 
·•~o !!l'fill!'o ·!ilH\JI: !l!Jiill\j (H25,8,28Wlff) 

I 

·±X-9: 640 
(8127ll!iY/J) 

f 1JJ% : 2,900 
(8125Bl/H!'.d) 

:'EA -9 : soo 
(8/271!l(BYB Jl<li'iJ) 

f 1J'f% : 940 
(8/25l!i1H!l:1 i'ill!IJ 

:!£:~ -9 : 280 
(8/2BIXU!B) 

f1J7%: 240 
(8/19!Ji!i!Bl 

:I~- -9 : 320 
(8/26l'ii!NBI 

f1J'f%: 270 
(8/ 19ll11!!l:l) 

~~- -9: ND 
(8/26llili!B) 

f 1H0~: ND 
(8/ 19!'i!i!'.d) 

-._ ))o 
I 

A 
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5. ital' 7J< .. ;tij7J< =E.::.'.9 1J ~1'-T-'.9 ( 6/7) 
• 1,25~~rt\lr:'.7 Jv7f\1':::.; 1-1c:::J:Q1 Elil5JCVJ(])J&J:J.t11.m 

CD8/15~8/27ijl~(})J&J:J..tl1~ Ct~~~) 6 4m3/EJ 
(~)J&J:J. .t l))J<(J)JJ!z~jf.jgJI~ (Bq/L) 

H¥MRE3 H3 "ft_ /3 

2013.8.19 4.6X 105 1.9X105 

2013.8.26 j)l~ !'Ecp 5.9X 103 

ijl. fij 4.6X105 9.8X104 

(~) ( CDX(~) J&J:J..tl17Cll!z~jlj~;; (Bq/El) 

H-3 ~/3 

IJit~ 2.9X 1010 6.3X 109 

• %fll\(J)JJittl:Jillli\af~ (Bo/El) 

Cs-137 

3.4 

2. 1 

2.8 

Cs-137 

1.8X105 

1~4JSM6*o~(})~*~•~. ~*~~•~s(})~•cm~) 

H-3 Sr-90* Cs-137 

~7\ 1 x 1011 1x1010 2X 1 QIO 

ITT!IJ I - 3X109 4X109 - . •• •l:l•:tJ l#l'Ml!'o !i!H'11: !l!J"ll\:JJmtl\li "'"'""' 

*:~(301/2~~~ 
~B•m~G-~ 

22 



5. iiB 1' 7.t< .. ;H,t7J< .:r.::.'9 1J ~1'-T--9 (7 /7) 

Or:J I Jvif\1' '..J r-1'-J: .QJ&J:f _t1)"~1'-JV\ c, H-31ct)Jitt±:l~~lt~1ffi!(f.)30%ffilm'. 
C:::: 1J: -:J c ifJ '0 , <:: Cf.) ):j Cf.) )Jit t±:l ii 1J~f B; l' G c v \ 15 C:::: ~ x 5 h 151J\ )~ 7.K c(:l )Im'. I= 
JV \clct3:JCfr;;r:1~~rqi1c1:~~&05ttcti \7'J:ti \0 

0~ /3 ld:)Jitt±:l~~it~ji§(f.)~/\, ~1J1(f.)f'a~l=A -:J cli \.Q1J\ Cs-I 371=Jti \c 
lJit t±:l ~~ii~ 1~ {;i: /\ ;:s < r: [Q] 15 *a~ c: 1J -:J -z:.- ti \ 15 o 

o~f~t 1--1..; '..J7-~1J'5)ooxti \ Gtcl'§~7J<1J~~1J;:Jfijl\)Jitt±:l9 .Q~(f.)±till'7J<{;i:~E!3 
G1Jti \~~f7~gg1=Jv \cu~~It9-3UlJ'l~1J~65-3C::::~x cv \-30 

tJifJ, 2 [Q] EJ(f.)8/26(!.)r*H><l=ifJti \cH-3, ~ /3 ;1m'.1J~1r;;r: G -z:.-ti \-31J\ J&J:f _t 
11~§&!)(!.)8/ 191ct r:'.J I J vm 1' '..J 1--J: D Wt~~(f.)~Ji!l~fLNo.1, No.1-3flf JB:(f.)±till'7J< 
(f.)~3~c;1~1J''~&01=1J-:J -z:.-ti \Tc:.tc&0c~x l;:)tl-30 ~f~lctIJit~He G -z:.-1r;;r: G -z:.­
ti \< qJf$g'l11J~~x5h-3o 

- . •• •l:l•:tJ l!!l'Mlrs !i!H'11: !l!J"ll\:JJmt1H1 "'"'""' 23 
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2. 1 ...... 4~If~;J<D pgO);Bj;J<$.At--CJ~-Tr/k;IJi~fJ'l?O)~it~ ® 

(iitJ:I:: ~ffl l..,f ::1 ~7 ;L-1f) 
1 . 1 - 4-1% 11~ 71< D ii& 71< $ :1&~1 •11. !lo/J ]Ii il!l1 Ji : !J1 ±SJ fill:~~ lfJ 

ii~ 

90 Sr 
170 • H23.6. 13-H257300)1 -4.Ji3-Jfl(7,k D ~tiJVJO)~ /3 Sfi.±$)@: x 1 /2 

(Bq/L) 

· H23.5.1 - H25.8.170)1 -4-1§- JfJ(7.k D ~t iHIJ 0) !j! i1:J 1l 
131 Cs 280 

(Bq/L) 

2. 1-4"3-~JfJ(7,kDp;](J)ifij7,k~ml¥(@1/B) . 

"'* f,tlj\ iii~ 

· ~:*: : itll 1$70)if1? !v!Jilili ( 2@1/ B ) , 7.k 1lic!::iill i$7l:J;{:,7,k1li 
~ft;(J)!IJ-g-*go 2, 5, 6"3-~tiliit''l<P;t\/:1'@:i:~~ Ji 

0.5 0.1 · fi 1]' : 5, 6-\il-il.l!filill!!X\''l<P;t(/j' 0) ;g ;_ 7 .OOO(m3 /h) Ii! iii! p;] ii 
7.ki:2,300,000(m3) 

3. i1itt±lMi~9 ( B) 

tt:*: m,;1]\ flllj~ 

850 270 
· :;::*:: H23.5 (:ftifi:(J)llfl~Mf)!JI) -H25.8 
· ~.']': H24 12-H25.8 

* Ji'i'Et±l M r~i 1::-::iL \ "( lj:, B::*: (H23.s0) n±.it~il!l~:/!Jl iJ'i;;.) e:B: 11, ( H24.12~ £ "t:'lj:±i!! ""F 11< i:~ 
ill!i 0):1&~1tl:4iil j~)Jl)ifJ{~t±l L -CL \fJ:L \ t-::.~, ;:O) ~ Jia fJ\ i;,M i~9~~ll:'JE) 

Ti' •ii! 11 :ti 
""'" l#l'Ml!'o ·!i!H'11: !l!J"llt!Jmt'l\li 
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2. 1 -4~!f~7J<D pgO);tij7J<$.A!--D~-T?kjJ!Jl~fJ'bO)gi\:~@ 

(itl:i.t) 
OmU:l:li¥ (Bq/ 8) =if!7l<cti1&t-t11~J!t'.i.lll (Bq/L) x 1 -4~UIUU17l< IJ ftll)$7J<~:I: (160,000(m3)) 

x 1,000(Um3) xif!11<3t~$(@l/8) 

OiTif l±l:I: (Bq) =mt1±1$ (Bq/ 8) x iTif l±lWHtll ( 8) 

(m'fl:i:l$0)~·*8:1) 

ti:*: tilj\ 

gosr 1 x 1010 (Bq/ B) 3 x 109 (Bq/ B) 
137Cs 2 x 1 010 ( B q/ B ) 4 x 109 (Bq/ B) 

(m'fl:i:l:l:0)~-*8:1) 

ti:*: tilj\ 

gosr 1x1013 (Bq) 7 x 1011 (Bq) 
137Cs 2x1013 (Bq) 1x1012 (Bq) 

lt lll ~'Ill :1J 
·~

0 !!l'fill!'5 ·!il'IAAJI: !l!Jiillt!Jlittfil± 
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2. 1 ...... 4~If~;J<D pgO);Bj;J<$.At--CJ~-Tr/k;IJi~fJ'l?O)~it~@ 

(mtl:i:l:i:~J:*!*O)~~lt~~ ) 
0 i: :t.J cp 9i!: fiff ~ pJT I: 5. 61&:71< r:J ~t illJ (J) 5i 7J<flJl ~ fJ'.; mt lti :I: It~ ~f?<*I o 

~(J)~~-~~~tt-c5i*cp1&:Mtt~K•Jl~.;~·L~~~c~1£-Bo 
[ ~ n cp 9i!: :PJf ~ rJT 0) It~ *a* l 

131c8 

- 20111:f:9 Fl*~ ,¢.l-C, 1011 ( Bq/ B) (*:mi::tJ :$i!i3!:~Pol'.i!t¥&16-:E:) 
- 1 Fili{~O) ;;Ji elm lti _;_ IJ:J:t{~lj Mi~H ::ll1J L)' 20111:f:9 Fl *cJ:tll!~ L '"(' 

Jj,f:E 0) 1 Fili{~O) iJIJl IJ: 1 ;;J--?z· -l~Jl{JiL' (20121:f:O) JilfJ'b il1J * L) 
~1tL-CL'fJL') 

- Jj,~ ,¢.l-CIJ:, 1010 ( Bq/ B) f¥Jlcti~ 
(ifm~) t$EB~i1t!X (2013)0)ft~~!li!:(20111:f:J(-C9.3 x 1010 ( Bq/8), 

20121:f:J(-C8.1 x 109 (Bq/B))cf;:J:f£-• 

gosr 

- JJ.f:E 0) iii~~'f. O))Bj)$1 ::<IS rt .Q90sr /137Csn~~t#~J:t r;t:: 1 f¥Jl 
- JJ.~.¢.t-crJ:. 1010 ( Bq/B)fj!Jlcti~(n~7J<r:JillJifJ't>O)ft~) 

Ti' •ii! 11 :ti 
""'" l#l'Ml!'o ·!i!H'11: !l!J"llt!Jmt1\li 
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2. 1 15-~ illl ~Hll c 0) tt$~CD 

01&7!< IJ I :;E It 7.J~;r-iJlm'cO)~iftllfiO) tt*.t,:: 5' 6{§-~)'&7)< IJ ~t f~111:;r.; It 7.:> 90Sr' 137Csi!lm' 
i;l:L '9nt~;r-iJlm'~.&m' ( 90Sr 30(Bq/L), 137Cs 90(Bq/L)) J;..J. l'-Cil1:>7.lo 
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IJZJ 3 11 
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f:;:.!;~- ~.5-l'J-~~7j{i.J~tffi1J ;i#?,k1i!l:lltltfilflCP.q./L) 

• [-131 

C~·134 

-+-Cs-l:j/ 

. . • r ~ . ~ l . • .! ;r"' . . . ... . ·:.· .. . . ... .. '• ... , . .. . . .. .. . . . . ... · .. . . . 
~------------------ ------------------------------

---.;-;.-!-: 4V~ ... .JI.r~J:,. 
' •MDtfl'J> 

••• 

H23.619 H23 9.27 H24.1.5 H24.414 H24 7.23 H24, 10.31 H25 2.8 H25.5. 19 

mil't ~--- i1J1il1.JI< Cl t·.JJli ~;J<:.1.&.~;l~li;i~lit ( t'\,~_/[ 1 

• J -131 
G~ 1'.14 

--c~-i:n 

----~-----------------------------------------------------

• 
~l11• ,. .. . ·.. ... ........ .. ~ . . .. ....... . . . .. . ...... . . ... .. . . . . ... . 

: 

1123 0 19 112:1927 H24 1 :; 1124 4 14 112472~ 1124 10 31 112:0 2 Iii I rn;, 5 1 A 

""'" l#l'Ml!'o ·!i!H'11: !l!J"llt!Jmt'l\li 
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2. 1 15-iF ii Jl ~Hll c 0) tt$~(2) 

Bqil lii!i!i- !l<IK Q ;ij)j(Sr-90il:il! 
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i~a~~~r +1F1t!i<JKQ 
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Tf •Jl!1111 
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3. 3. 1 ±ihl't--v:/7·&±.it~iJ,i;O);itBW 

( jj ttl :II: ~iali) 
02~j:l(})tt!rf l'-v ~'T · lz::tfi:~ pg(}) 7)<(}) 137Csiilll IJ:, *g2 x 1012(Bqlm3)1.'i.V,, ~J, 2. \'..' 

~it~L...t:::ii'itt±l$c-ilr9 .Qt::6b f: l;l:, 137Cs"C.'*10.002-0.01(m3113) ( = *10.02(cm3 I 
f '.))) -0.1 (cm3 If'.))) ) (}) ii'it t±I .m_titfZ,!I o 

[~t~~) 137Cs(}) ii'itt±I $-:- 7!< i:jJ (}) 137Csiilll 
=2 x 101D(Bql 13) 7 2 x 1012 (Bqlm3) =~0.01 (m3113) 

03~tl(})ti!!.l'l--v~7·.lz:±.1i~IAJ(])7)<(}) 137csillllJ:, ~1x1011 (Bqlm3)1.'i.Y.>~J, 2. -ci 
~rt~L...t:::ii"iEt±l$c-Jj(9 .Qt:::<lbl:l;l:, 137Cs"C.'*10.04-0.2(m3113) ( =*10.5(cm31f'J>) -
2(cm3 If'.)))) (])jJ'iEt±\ .m_titfZ,!I o 

02~tl.& V:3~j:l(})ii!!, l' 1--v ~'T · .lI±iL~l:-:JL '-Cl;l:, r,fl:l;I$~~/ifill... -CL '.Qt:Jt, ..t 
~2f~Jl(])fi!& Piit±I (}) iiJ~~·1·11J:e>E1:'~9, iit±l~jij. ·ii t±I ~:PJTl:-:JL '-C l;l:~~>E 1:'~ 
-cL 'tJL 't(}) (}), ±t:::~iit±lirntrJ:2~t1.& v:s~tl(})tfu l' 1--i.,, ~7 • lz:±iic#E>E~n~ o 

(~tE~ni§~~ cp C1) mite Rn.Lt~-) 
o 2~t1~1.k ~iffliJr-:t11.-t--v~'T(])1J<f.&~ -::::i~? 1J-t--1E~~£:: H25.s.22ti,i;~9&, ± 

lli2'il'-v~7f:-:JL '"CIJ:1 OFl tl'i;i~Ht:~Y~.:Y>E 

os~tl±lli2'it--v~7r:-:JL ,-crJ: 1 oFl ..t roti,i;;~ft:~~&.:Y>E 

Ti' • ~ • 11 
·~

0 !!l'fill!"5 ·!ilH\JI: !l!Jiillt!Jlittfil± 
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3. 3. 1 ±ih l' t-- v '.:.! =;:- • n. ±A:~ iJ' ~ (]) ;1 tB C2) 

~~ttt~Jl~"6't'1.kO)~Aftlllir.lit~j;ISJ C 1 · 2~11) 

\11.tlhr~~·:,~t\ 

............... ,t'""i(,, ' ,, ' -----·~ m•m""'"-C"mm,.., H>-> '''\ ·-----l'!,----- " '.•m--'" -- - "'" ",----------,;---~-----1!·<!';~:~~;••• ' ::r ;, 1~ •· .. ~;¥ II ~ ~ /!"-- ---. lllJllJ!lllllllllJlll m m < 

)', ' I fii!~-•mg:··· ......•.. •• c-- " • • "'' •; 

. "" ·:: ' .•. " : .. - ""' ' .. " ""' '~"' 
- rj;:,_ ''""'''·· ~ , ,,..,,,,; I ·~ 1"' 

... _ ~·- ~ ~ I ~.;;-11-r~~:tl~-,, . '·""'~~~~-, ----· ~/ - -------' : "'""'°' I '°'"'' '~"" ,- ~ , x x ':) -~ " 

7 
c · --'~-- x "" .. I "' *_,,.,,j:¥_ ~!Jl!; ' 1107001~' 1l12J4 ~' 1-'- • ·~c.:._ __ -- -- °'°'"""°"' ~" il•,.P 

/ ' - ' - " - "' -- ' .. , ""'''"'" ' ,:;;_ - ' ' - - - "'·-· il 
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t~l-'..'+ 
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Cs-137:2X 10'2(Bq/m3) 

l!JllP·i:'"''" 
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3. 3. 2 i1h1'1J<~*!E8 Lt.:~ifl-(2) 

/:i:.' 

~-~~••••ro~~*•m~~~n•M 
li -· . .~ . .. 

H23.4.2 

i1il .:'i.' 'liillll ll!i PJj 

I 0 !\jJ l' * j))UllL\\\ I 

-~ o No.0-1 :_ :S!~~··-· -- oNo.2-1 ; 7'J o N- 3-1 ~ -___,.. ,-- · = No.1-8 ' c.. o. , ..... ~ •. .I • J """ e No.1. ·.·o N 1-2 ;b !.· I fill.2 ...... :::: .. 1 .a~:::::.:!. 
11 

O. fl' U, · 1 '•~l·••.;., .... ,)~1 ... cl1' 

· · No.1-4 • 0 · - ...; . , ~ · • "' .. · - · No 1-3 - ,.. .4 • . "" • · ·oo I · · · · · l .._ ,..,. · r" -•r ··. ·· .: ;, .. :: 0·1 ,),.'(.~: ·~· ~:::·-:-: ... .._ .. , .. "\ 
J 1"4 '.· .-~1-i ·-,! *" ·~ r'.rJ.": i. · .: .¥[ 1· .. r-

1

·1· j·: 
•----·--- --·- ~ • • I "" !.• !' .. ~ ... · ·· · • • -. No.1-5 - _;___ _ n .. ... -·. 
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, l . - , , .j ,..., ' I • • , • ., ·, 
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3. 3. 2 i1h1'1J<~*!E8 Lt.:~ifl"@ 

<BitJ:l::flffl l.,f::/ ~'7 )C-'.)l > 
1 . t1!rr: 11< i:p 0) ~ ~t ·ti *1 !fl;~ Ji 
~lfi¥1:ili:H~L..t::No. 1-1, 1-40)?1:>, fi:*:fi, ji1J,fi~f~m 

-lf,l-j;;: {f,\-1 ]\ iii* 

go Sr 2,200 25 · fi:*::No.1-1 O)~ ,B fi:*:fi! (H25.7.8) x 1 /2 

(Bq/L) (Bq/L) ·fi1],:No.1-40)~,Bfi1J,fi!(H25.7.18) x 1/2 

131Cs 3.6 0.7 
· fij;;:: No. 1-1:tt!fl'7K O)fi];:fi! ( H25. 7 .8) 

(Bq/L) (Bq/L) 
· fil]\: No.1-40)fitj\fi (H25.8.5) 

2 . ;.m :±: :)l:Jlrii9 ( E3 ) 

ft:*: ft/]\ fii~ 

850 270 
·ft:*:: H23.5 (.ll.iJi;O)flfj~~M) -H25.8 
·fit]\: H24.12-H25.8 

i>!:iJJitl:l::HIJl Fa9 I:'? L '-C l;J:, fi:l;:: ( H23.50) .iZ±Ji:F:fl~B\!jJ:Jl t.J1 G) cfi1J1 (H24.12~ £ "f'l;l:±i!ff 7]C(j;j 
iJt!lJlO)jjji~•Jtt!l'o/.Jlti.J;JltJ{~t:f:'i L.. -CL 'tJL if::Ob, ;:O)~ 1~tJ1i;JtJlFa9~~~J:E) 

Tf lllii!'ll:ti 
""'" l#l'Ml!'o ·!i!H'11: !l!J"llt!Jmt'l\li 
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3. 3. 2 i1h1'1J<~*!E8 Lt.:~ifl"@ 

(itJ:i.t) 
Olm l±l if (Bq/ B) = !1!! l' 7)< i:J:lt&~t1'i:!lo/J ~;;~ (Bq/L) x 1 -4~~!fl(7J< D ~ "'(J) ±th l' 7J<J1rt.Am 

(m3/B) x 1,000(L/m3) 

Q)m l±l _;_ ( Bq) = jffLl:f:j if (Bq/ B ) x )Trtl±J JtlJ ra9 ( B) 

(iii!i~ (Bq/ 13) O)~J:*SJ!) 

ii7' iiJJ\ 
90Sr 2X 108 (Bq/8) 2 x 10 6 (Bq/ B) 
137Cs 3X 105 (Bq/B) 7X104 (Bq/8) 

(iii!i:I: (Bq) O)~J:ti!i;!) 

ii7' iilj\ 

90Sr 2x1011 (Bq) 6 x 108 (Bq) 
131c5 3 x 108 (Bq) 2X107 (Bq) 

lt lll ii! 'II :tJ 
""'" l#l'Ml!'o ·!i!H'11: !l!J"llt!Jmt'l\li 
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3. 3. 2 i1hl'7J<~*IE8 Lt.:~ifl"@ 

(3{T*!Jl:&0)~~1i*ii'J"} 

02. -Cait~lt.:90Sr&U:137Cs©iml±l$(Bq/E3)1:~L, ""(, 90Sr-C1/1,000 -1/50, 
137Cs-c11100.000-1160.000-c(tl)LJ, *~fi~M}t.:1t-crct~~a.Jl9 .Q.::crctHl~ ,0 

O!Jl,~0)90Sr/137Cs1i~~t"'~;,;f;!tttfJ{No.1.1-1:ti!rf7.1< $-Cit~ 10001 =~ L, -C, 1 -4~ 
IfJl 7.1< D iAJ 0) )@7.1< !fl -C I ct*~ 1 0 (ti) .Q .:: cc ;;f ~ o 

< ~1£ ~tiffi i:p 0) mf 1±1 trn *'l M ~ > 
0 )~)'~O)~ff¥-ClcJ:7J<:t.i 7 7.l:J::.Qi:th!!lir& Ji& t}r"J IJl,,if"{-{/ f-.l:J::.Qi:th "f 7J<O)(J.J...t 

lf~~~lflo 

Oi@iHIJ~7J<ig£~~1l[I$~~~i:p 

Ti' • ~ • 11 
·~

0 !!l'fill!'5 ·!il'IAAJI: !l!Jiillt!Jlittfil± 
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3. 3. 3 j~J~iille±f::=i*lLt::tO)fJ{j~t:e 

( 1 ...... 4 ii}~ 7J< D P'J 0) ifil Jl ± tti :IB!: tf 111!! I: 0) iiJiiilli) 
(H23$11 fl ;~1J~(])i~i~1AJ;a!l±fi:kfm, 5'5m;~~o. 1 (m) ( i&~) ~itm 1.., -c~it~) 

G)137Cs: 870.000 (Bq/kg) x 0. 1 (m) x 400 (m) x 80 (m) x 103(kg/m3)= 3 x 1012 (Bq) 
®90Sr: 1,200 (Bq/kg) x 0. 1 (m) x 400 (m) x 80 (m) x 103(kg/m3) = 4 x 109 (Bq) 

( ~fift If& 0) ~ E:\311 iiJifilli) 
0 137Cs : 1-4ilI~7l<D IAJ(])ifii:Jl±l:'ililf:137Csl;:l:, fi]i::3 x 10 12Bqcf!E~o ifii:Jl 

±1:1!&7l1l'lt: 131 cs1;:1:;~1±l 1..,1: <~ ''t1Ji"fJ{i1.> iJ, 2. 11.'~it~lt:iml:f:l .m.(})fi1J,fm 
1 x 1012(Bq) (})~~SJl l;:l:fti..,L 'o 

0 90Sr: li5J~l:i@@±l:'ilJii..,f:90Srl;:l:, fi:k4x109(Bq)cf!E~, i@@±1:0»:7}1J'L,f:90Sr 
1;:1:;~ l±l 1..,1: < L "ti ii fJ{ i!i).Q t:clt:>' 2. 1.'~i\W I.., f :im l±l ii: (})ft Jj\fm7 x 1011 (Bq) (}) ~SJl 
l<J:Hi..,L 'a 

0 ~7!< ~I* I: J: 7a:dJl~ll~~i~iR 9 .@f: iii))@ ~@f;j-lJiifij 7)<-ij-/ j' 1) / ~i' L. f :*a J!:, )@7)< 
(})~fic~fi(}) 137Csilli:&U:i: (3 illl~i~IJ~l,f:fJ{, ~fiJ:L)@fitJ'~~ 'CL\?;: 
cl<J:tJ<, ;;t;;~ftft~(})~~l<J:1J'~~'tO)c~~0o (~~~llfO 

( JM l±l ~rp $1] ~ ~) 
0 1 - 4 ii}~!fl17!< D iAJ (}) i@ ~ ± 1&'. ~ ( ~:fjffi;1f .tJ.) 

Ti" • ~ • 11 
·~

0 !!l'fill!"5 ·!il'IAAJI: !l!Jiillt!Jlittfil± 
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<~~):mgf.;-ii~P-J 2, 3~. 3, 4~•11"~1J<ci r13~1fi*~**B!l 

(~i~iJ'G4m±fu,~) 
!!! fj]: : Bq/L 

mi~ffi- mi~%- mi~ffi- mi~ffi-
2,3-l'Hl:l!i&JJ<. Cl Foi 2.3-i::j-ll:i!J&JJ<. ci r.i 3,4-i::j-ll:i!J&JJ<. ci r.i 3,4-i::j-!J.l!JiJU)< Cl Fo~ 

(~Jl!l) (l'Jl!l) (~Jl!l) (l'Jl!l) 

!!¥Ji~ B Bfil 20 B Bfil 20 B Bfil 20 B Bfil 20 B 

!!¥ Jt1 lliJ ~IJ 10:55 11: 1 0 11: 16 11 :25 

Cs-134(*~2fF) 5.2 3.5 14 4.8 

Cs-137(*~30fF) 14 9.8 30 7.7 

i£ f3 230 85 180 57 

* l'Jil<l:ilij/g;J:3ocmo 

Ti' •ii! 11 :ti 
""'

0 l#l'Ml!'o ·!i!H'11: !l!J"llt!Jmt'l\li 
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Daw uf 5a111pl,ng 

iinw of GBrnpl,ng 

Co 1~:14 (AprrnA. 2 yo~rq 

<Reference> 
September 4 2013 

Tokyo Electric Powfur Compeny 

Detailed Analysis Results in U1e Port of Fukusr1ima Daiichi NPS, around Discharge Channel and Bank Protection 
Underground VVater Obtained at Bank Protect1on 

Unit 6Qil 

.[Undorgraond wotc;[Undmgrcwnd woto·r1Undcrgrownd wolo·r1·Undorgrownd woto·r1·Undorgrouno wotc;[Undmground woto·r1Jndorground wnlo.!Undorground wmdj Groundwnmr ·1Undmgrownd wotdjundcrgrownd wotdjuodorg,.;w·nd ·~;t~rl 
ob,~rvJt1~n t.wl~ wb•~rvJl1on hole wb•crvol1on hule ob•orv~l1uo hule ub<erv•l1on t.wl~ wb•nvallun h~I~ ob:.erv.il1<in hol~ ob:.erv~l1u" hwk pull'~ed wp fro"' wb•ervJl1on hole wbterv•l1on h<ile obtorv"l1wo hule 

-, -,,, -, -, -, -'.'!-'.'.-. q:-'.-. -, -, -,., -, -, -, -'.i.'!., q:2-. -, -, -,., -, -, -, -, --'."-?-.~. -, -, -, -,., -, -, -, -!'!.'?.. 2.·2-. -, -, -, ,, -, -, -, -.~.'?.. 2, :2-. -, -, -,., -, -, -, -'.i.'!, 2, ~~ -, -, -, -, "-, -, -, -, ~. ~: ~. ~~ -, -, -, -, "-, -, -, -.~~. ~. ~?-. -, -, -, "-, -, ~~ ~~-=~.~~I~~.-, , -, -, -, -, -'.'!-'.'3. -, -, -, -, , -, -, -, -, ~ ~} ~.1-, -, -, -, , -, -, -, -, -'.'!-'.'.-. ~. -, -, -, -, 

J 
j 

j 
j / 

,/ 
j 

I 
j 

I 
j 

11 11··· ./... ./ ... 
j j 

Cs· 137 (Appm' 30 y~arn) ! / I 

""'"'IE~FtE~gElt~§Z=t A11r1 

H·3 (Appm" 12 yeJr~) I / 

8r·90 (Approx. 29 yenrs·· 

"ND" indicJlhl• Uiat lh• measur~rt1Cr1I rLlSul\ 1s below llrn dekct10r1 l1m1t, w1d Urn daleol1un l11nil of Ll~Ch nuclide m provided 1n pJmnlhes"" 
"1nd1tatas !hot the ms~sursment weis out ol range 



<Reference> The Highest Dose Until the Previous Measurernent (Grouridwi::lter Obtained at Bank Protection) 
Unit Rqll 

Groundwater Groundwater Groundwater Gro1Jn<1water Gro1Jn<1water Groun<:lwater Gro1Jn<1water Groun<:lwater Groundwater 
Groundwator 

olJsmvatio11 l11Jle ob~rnvatio11 lmle olmm•1atio11 hole observatio11 l11Jle observatio11 l11Jle obse1vatio11 lmle observation l1ule ob~e1vation llule olJsmvatio11 l11Jle 
pumped up from 

No 0-1 No 0-2 No.1 No 1-'l No 1-:! No 1-3 No 1-4 No 'l-5 No 1-8 
tlrn wall point 
{not~h tonk) 

C~-134(Appm~ 2yeJro) " (6129) ND " (6129) " (7/8) 11,00Q (7/9) '° (8/2) 1 5 [7/8) orn [8/5) JC (9/2) 1.5 (fj/19] 

C$-137 (App1ox 30 yeJl'S) 3.0 (8129) 0.75 (9/2) 3' (6129) 36 [7/8) 22,000 [7/9) " (9/2) 36 (7/8) 650 (8/5) 63 (9/2) 3' (8119] 

Ru-1Q6(A11prox 370d8y~) ''° NO l6 [51~41 79 [7/8] 160 [$115] " 
(7122] 

31 [8/8) ND ''° 25 (9/2) 
(8/8) 

Tho 
Mn-t•4 (Approx ~10 dJy$) NO '° NO 1.0 [7/5) '2 [7/5) NO ND NO 05l [$1261 '° Olh&ry 
Co-GO (Approx. 5 v~ar~) NO ND 0 50 (7119) ND J 1 [7/8) ND NO ND NO ND 

SiJ-125 (Apµrux. 3 ye~r.,) '° NO 1 7 (/111) NO 250 (/115) 14 
[7112) 

'° 12 (8/8) '° NO [81261 

All r JOO (0/;>2) '° 1_9(}0 (5124) 4-400 (7.18) 900 l100 
(7/~) ieo,ooo (fj/12] :rnt1 (0119) 5B aon (815) 1.200 (0/;>6) 36L1,00(f (9.12) r rmJ [8/1~] 

H.J (Approx 1? years) 45.0QO [8129] " 500,nQO 
[5124] 

~30,000 [718] 400.0Q() [8122] 290,000 [7112] 98,0(}0 [7111] 72,QOO [l'l/15] %0 [!\1~0] 460,000 [l:l/'19] 
[617] 

Sr 90(Apwor ?9 y~ars) Under Und~r 
1.200 [~/7] 

Under UndN Under Under Under Under 
analvsis analv~1s analv.1is ~n~lvsis ~n~IV~IS an:ilvsis anal ~IS analvsis 

Unit Hqll 

G1oundwJle1 Grou11dwatm Grou11dwate1 Gwundwalrn 
otJservatlon hole observation hole observation hole observation hole 

No.2 No.2-1 No.3 No.3-·I 

C~-134 (Apµ1or 2 yearA) 
0 '° [719) 0" [911] 35 [7125] 12 

[7125] 
re1a1 

CS· 137 (Approx JO y~~rs) 12 
[7/11] u (8120) 

5.9 [3/8] 2.0 [81·11 
[~1·1] [911] 

----- -------------------- -------------- --------------- --------------- ---------------

Rw 105(Approx :11ouay3) NC NO " NO 

The 
Mn-54 (Appinx_ 310 days) NC NO NO ND 

othery 
Co-60 {App1ux. 5 yom") NO '° '° '° 

Sb-'125 (Approx. 3 years) ND ND ND ND 
----- -------------------- --------------- --------------- -------------- --------------

All ll 1 700 (718] JOO l7129J 1 ~00 [7111] 100 l~/1] 

H·J (Ailpl'!)x. 12 yfuM~) 850 [U/?6) '" (Bl~fiJ ~-2no 
(2012/12/1 

12) '"' Le11:1 

Sr-90(ApµrC<. 28 y&~r(i\ ~4 (~/:)1) 
Under a :1 [201_2/1211 Und~r 
~naly~1~ 121 Jnaly"'s 

" ND'' indicates that the measurement result is b(ilow the detection limit. 

"IJate of sampling 1s provided 1n parentheses 
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2. 2 jJi;{.L 'iifiJiO)~~)E~:f (1~:11J:,_,1'~itil) 

• , \::;f 1) / ~l~it.~ (J) ~ iFm 
· / \7 1J/·~i'~it.~li, 5:..-?Jit&77/:/gB~1J<;~~i±-C~~9 ~~\~f.J{;!i)~t::d.>, 5:..­
? pg (J) 11< 5~11< 1;:1:0~11< ~fie:m 9 ~e:e:t1::, 11< 1rr ~1iiJ ti 1t.t <rflHlilJ 

. ~it.~$ 1;:1:5/? pg (J)7J< 1Ii~~~!L.fJtJ\i;~~ 
· 5:..-?pg r::r;:1:, ~it.~ i:p ©~ *'~~ ~r:irm ?t, 5:..-?pg ©11<5~11<~91-gB© ~ it5:..-?r: 
t~~71<9 ~t::6f.>(J)if{/:1~~~tl 

· 5:..-?t.i,i;©;Jm~~ 'I: iFm ~, 5/? ffiJ la! 1:1J&11<1.1~;!1')i;t.i,Cd.>~~~ 
· ~it.~ m ~ ~ © ~ ~ IJ & lJ ~ ~ IJ © S<t ITii f~1J , ;JS J: lJ, 5 :..-? Ji t& ?71- ffiJ gB ~~ -J t-1.1 -c 

13f)Jt 
•1\::;f1) /?.~it.~(J).f.JI~ 
·ml 1J !B:l\:2-~ ·ff~~~- ~-Jt-1.1©~lf~ff tJ (0.2MPa) ~~Ii L., ~it.~~ff tJ l;:l:0.05MPal:: 
~~:rE (~;IJ[]ff (:tJi;tJ~ \J;-jfill]~L. "'.)"'.)~~:r[) 

. ~~ IJ f.J\i:iJit&/7/:/!Bl:)S-:J-C~~r::-c;tJaff. f*=~L., of©{&, 5/?IAJA.~7KL 
1J<fli~ ...t~~i±, 5/?Jit&77/:/il'Bt.i'i;©~)§©1lf~~ El t~r::-ctt~ 
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3. 1 ±i!!~[iiO)~:i:iJIJl:~J: (1/4) 

• *j_!ll $ )~IJ J:E'. ~I: 
,--------------------------------~ 1--------------------------------~ 

: )J!IJ~.~ 1-15 I : ;~1J:;;E#,\ 16-30 : 
: )~lj :;;E El illf '11 J;i( 2 51'f 8 fl 1 9 El : 
' ' : 1 6: 00 - 1 7 00 : 
'---------------------------------' 

li!fll: : [mSv/h] 
: ;~11 :;;E El lllF '11J;I(2 51'!' 8 fl 2 0 El : 
: 1 6: 00 - 1 7 : 00 i 
'---------------------------------· !fl.ill: : [mSv/h] 

~! .. $ ~@~¥ 
:HUff' 

;,~~hf'El XI~ .• "' ;,~IJ/E.Q ;J;11llEB 9. :RI~ Ill'!: 
70,,niliiCU.O'frti , .. ,,.;~t;;~iDl'I ,·o.- 11'i'·C~'i'·"f· i<M'<'i'~'i'·'>· 

.. ,;,,; 'vf;:) '"'" rn, 

1 8/19 >98. 5 1. 5 ~P.Jtl, 
J 1:7i·)";l, 16 8/20 8. 96 0. 04 ij 
IA:GO"'"il!i2 1:i1J-c r 

2 8/'19 5. 4 0, 1 lilih r ,'17,·)";I/ 17 8·'20 0. 1J3 0. 1 0 ij 

., 8/1q 0, 0:1 (), ()£) ~~tl 
J :.,··,,f.f:V 18 g:20 0. 1J2 0. 08 ij 

" 
4 8:19 0 0. 04 ~Ah 19 8/20 1. 96 0. 04 ij J/)1,1 1·.t 

5 8.'19 0 0. 06 ilit1 20 s:20 0. 02 0. 08 ij 

6 819 0 0. 06 liit1 2·1 3:20 0. 09 0. 08 m 
( 8i19 0 0. 045 li'it1 22 3:20 0. 1 2 0. 03 Ali 

8 8/19 0 Cl, CJ 1:3 ~tJtl 23 8/20 2. 90 0. 1 0 ij 

9 8.'19 0. 1 35 0. 0 1 5 1~n 24 8:20 0. 04 0. 1 6 ij J ,',; Jf t 

10 8/19 89. 64 0. 36 1~r1 •'!·f~ J 25 8/20 1. 24 0. 06 ij 

11 8/1() 95. 55 o. 45 lilt\ ., f~:., 26 8.120 (] 0, 1 1 i'lj 

12 8/1() 89. 65 (), :i:o llilt1 '1-f1f!i~, 27 8.<:'f) (), () 4 (), ()~4 i'lj No'i,-·rq: l~ 

13 <1°19 o. 2a 0. 07 ~~tl. 28 8120 o. 08 o. 03 Clj i' 1,1-.c .t 

14 8:19 0, 0·1 0. ·1 I ion 29 8120 o. 8 I, 2 FD l "' ,, .t 

15 8i19 0. 009 0, 01 5 1~n 30 8i20 o. 02 o. 1 2 Ajj 

; ..... -0 .,....,.., ~ :~)1 ft): :ry:. ~l;;j\l\~ Jt :W::f?.: '4":1J **'A It +1 0JRIJ~U: S.- \' Cl-?t! m'.i&t~it"'t-.1'\.1' ;t-)1' (AE-1338) 
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3. 2 ±i!!~[iiO)~:i:iJIJl:~J!(2/4) 

·*~;$;~1JJE:~:!l 
r--------------------------------i 1--------------------------------, 
: ;~1JJ:E.1'1. 31 -52 : 
' ;~11 J:E El ll!i 3jL lilt 2 5 :If: 8 .Fl 2 0 El : 

' iHIJJ:E.l'i\ 53-60 : 
i!lll l:E El ll!i : 3jL lilt 2 5 :If: 8 .Fl 21 El ' 

1 6: 00 - 1 7 : 00 ii!fli : [mSv/hl 14:30- 15:10 ii!fli : [mSv/h] 
---------------------------------· ---------------------------------· 

ltlllm-¥ i~!i!:;: 

m~m,9 rn1JJ:f B 7'.llt i1i11'% ;~,ll!'J:~ ).~~'.i'EG ~fr#l IF."i 
{()~n,/9C."'"~'- 1c1·i·.~.';o.ic,:.;; !Q,,,,·S'7'0'.~11 lvN'1c;"I~:\' 

' ·~'~' '. yi,~' ,,1!@• ' ( t~ 

31 8/20 4. 89 0, 1 1 hfJ ~~~~:~ 46 8/20 0. 01 0, 02 Ci 

32 8/20 1 5 I ij J 1i .•CJ: 47 8.'20 0 0, 04 oli No1c[[l; 

3'' .. 8/2fJ 0 o. 06 iill 48 8•20 0 0. 04 oli 

34 8/?() 0. 06 0. 02 iili 49 8.-'2Cl 0. 03 0. 03 ij 

.35 8.'20 0. 0·1 0. 02 iili 50 8.'20 0. 04 0. 03 flj 

36 s:20 0 0. 02 iili 51 8/20 0. 02 0. 03 iili 

37 8:20 0. 03 0. 04 iill 52 8/20 0. 02 0. 03 rilil 

38 8:20 0. 0 1 0. 04 ij 53 8/21 5. 80 0. 20 8J!!H1 

39 8.:20 0 0. 04 iill 54 8/21 0 0. 06 8~11 

40 f:'.:'., .. 2() 0. 03 0. 03 oli 55 8/21 0. 02 0. 08 Bmt1 

41 8/20 0 0. ()/j iill 56 8•21 0 0. 05 8011 

42 8.'20 0 0. 03 iill 57 8.121 o. 01 0, 04 8~11 

43 8.'20 0. 06 0. 03 oli 58 8/21 0. 0 1 0. 04 Br;t1 

44 8/2\J 0 0. 03 iilj 59 8i21 0. 0 I 0. 04 Bf!Jtt 

45 8:20 0 Cl. 0 ~' iill 60 8.'21 0 0, 0.5 81111 0 .,.....,.., ~ :~)1 ft): :ry:. ~l;;j\l\~ Jt :W::f?.: '4":1J **'A It +1 ~JftlJm'D: ~·\"'Cl- - ~'tll:M!$'f!Tt":f" --1"'..1 :J. --?I (AE:.·1338) 
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3. 3 ±i!!~[iiO)~:i:iJIJl:~J: (3/ 4) 

• *l'R _;_ $ ;~1] JE *6 ~ 
r--------------------------------~ 

: J,~IJ~.~ 61--78 : 
: ;~11Jl".Sa;!f:'l"tilt25:i'f81'l22S : 
: 14:40 ..... 16:20 : 
'--- ---- _, 

ff@tlii$'. 
;,~~JE 

" 
;~.iJ'.!E:B 

''Jr.n.w,:"-i1'4' I< I 1•,~,,:u,:,:;t 
I ~IQ; ', !~; 

61 8/22 0. () 0 5 0. 01 0 

62 8·'22 0. 004 0. 01 0 

63 8/22 o. 005 0. 0 I 1 

64 8/22 0. 004 0. 0 I 1 

65 8/22 0. 001 0. 01 1 

66 8/:?2 0. () 0? 0. 01 1 

67 Bi22 0 0. 01 2 

68 8/~:?2 0, (JQ;~ o. 01 3 

69 8.i22 0. 003 0. 01 ·1 

... 
f} -~~- -1 ~·.! .. "I -- '~1•~k'i .,.....,..-. JTr/ltili.Ji!t' Ei!\t=J .W.5i',4J,.IJ 1'J:<.:n:f 

Jii.fll: : [mSv/h] 

5'1!; l11i '!) 

lllh 

li'ih 

lilirl 

~Bh 

~lllh 

~Pitt 

li'ih 

li'ih 

i~h 

Jji.{ll: : [mSv/h] 

ji)jltlj$i 

;,~~JEJ;;-l ~~~IE El XilX (jj~ 
7(,«1r.r;ffi'.:ti'.{ 1cn\•ffi!i:ii+ 

(.,.'f) .-~w: 

70 s:22 0. 00 I 0. 0 I I li!h 

71 8'22 0. 001 0. 01 1 m::n 
72 8!22 0. 002 0. 0 1 1 li!h 

73 3:22 0 0. 01 0 li'ih 

74 8;22 0. 001 0. 01 0 ~~n 

75 8·22 0. 001 0. 009 ~~h 

76 8,<22 0 o. 01 0 l~h 
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Announcements 

(Sep 01,2013) 

Explanation regarding the high radiation levels (maximum 1,800 mSv/h) found at tanks in Fukushima 

Daiichi NPS on August 31, 2013 

We deeply apologize for the great anxiety and inconvenience caused by the recent contaminated water 

issues at the Fukushima Daiichi NPS, which affect residents near the power station and the broader 

society. 

With regard to the high radiation levels (maximum 1,800 mSv/h) found at tanks in Fukushima Daiichi 

NPS on August 31, some articles reported that "by simple calculation, if a person were exposed to this 

amount of radiation for four hours continuously, it would lead to death," or "it would take only one 

minute to reach the annual radiation exposure limit for workers," etc. We would like to explain more 

about the figure of 1,800 mSv/h. 

We used measuring equipment that measures both beta radiation and gamma radiation. The 1,800 

mSv/h figure represents the total amount of beta radiation and gamma radiation. Most of the 1,800 

mSv/h was beta radiation; gamma radiation measured 1 mSv/h. 

Since the control level of the equivalent dose for skin is 500 mSv/year, such radiation level (1800mSv/h) 

should be carefully controlled. However, since beta radiation travels only a short distance, radiation 

levels can be reduced considerably by rnaintaining a distance. Moreover, since beta radiation is weak 

and can be blocked by a thin sheet of metal, such as aluminum, we believe that we can control radiation 

exposure by the using proper equipment and clothing. 

Additionally, although 1,800 mSv/h was detected at Scm above the floor, the radiation level at SOcm 

above the floor was 15 mSv/h. Thus, the figure of 1,800 mSv/h does not represent the radiation level of 

the whole area. 

Some articles reported that "if a person were exposed to this amount of radiation for four hours 

continuously, it would lead to death," by comparing with the radiation level that would result in death 

{7,000 mSv), or "it would take only one minute to reach the annual radiation exposure limit for 

workers," by comparing with the annual radiation exposure limit for workers (SO mSv). However, we 

believe that simply comparing the 1,800 mSv/h figure with these standard levels is inappropriate, since 

the standard levels represent the cumulative effective dose (not equivalent dose) upon the whole body. 

We will investigate the cause of this issue, taking any appropriate countermeasures immediately, and 

continue to make every effort to secure the safety of workers. 



Results of Tank Patrol at Fukushima Daiichi Nuclear Power Station 
<Reference> 

September 2, 2013 
Tokyo Electric Power Company 
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---.n.-JUlll 

: Underground reservoir 

Location where high radiation 
level was detected at II-Tank 
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Results of Patrol 

- H4-11-Tank No.6 where high radiation level (approx. 70mSv/h (7011 m dose equivalent rate) from 5cm high)) was detected 
on August 31 during the patrol--• Radiation level was below 10mSv/h from 50cm high on September 1, and no location with 
high radiation level was found. 

- One location (point (2)-2) with high radiation level was additionally found at H3-B-Tank No.4 on September 1 - Approx. 
60mSv/h from 50cmhigh, approx. 1700mSv/h from 5cm high 

I H3 area r ·_ · • -~.--- · ·1· .ppenf ·_ · ,,. .,. .. ' 
'I .,., I '• -, 
' 'g : '' 20 ' 
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0.05 Point (2)-2 (There is a paddle) 
Approx. 1700mSvlh (5cm) W •l11111.l _ I <Measured an September 1 > 

-

Unit: mSv/h 
70 µ_ m dose equivalent rate ( r + /3 ) 

Point (1 )-2 (There is a paddle) 
Approx. 220mSvlh (5cm) 
<Measured on August 31> 
Approx. 80mSv/h (5cm) 
<Measured on September 1 > 

Point (2)-1 (There is no paddle) 
Approx. 1800mSv/h (5cm) 
<Meos1Jred on August 31> 
Approx. 1100mSv/h (5cm) 
<Measured on September 1 > 
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Detection of Leakage at HS Tank Area 
- Date of detection: August 31, 2013 
- Location: Connecting pipe section between Tank No.5 and Tank 

No.6 in Group IV in the H5 area 
- Situation: Discolored part was found above the floor surface 

under the outside flange of the entrance/exit valve of Tank No.5 
in Group IV in the HS area, and water was dripping one drop per 
approx. 90 seconds (dripping was found at around 11: 10 PM on 
August 31 ). 

- Countermeasures: After the bolts had been tightened up, the 
flange part was observed for 30 minutes, and we determined that 
no water leakage was occurring (at 2:20 PM on September 1 ). A 
drain receiving pan was installed under this valve, and 
monitoring will be continued for approx. 3 days. After that, we will 
reconfirm whether water leakage is occurring or not and will 
restore the heat retention function. 
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High Radiation Locations Found at the H3 Area Tank <Reference> 
September 2, 2013 

Tokyo Electric Power Company 

•As for 3 high radiation locations found during a patrol conducted on August 31 and 
September 1, there was no suggestion of water leak since 
(1) neither water dropping nor trace of leakage has been found 
and 
(2) radiation detected on the floor surface directly underneath the location was not high. 
We will continue to monitor the status closely and will investigate the cause of the high 
radiation in detail. 

•All 3 high radiation locations were the flange parts of the bottom of the tanks (edge of a 
packing with water expansible water stop function). 

•Aside from these 3 locations, there was a record that someone measured the bottom of 
the tank where radiation level was higher than the surrounding area. (Since the level 
detected was below the record standard (1 OmSv/h in the measurement conducted within 
1 m from the outer surface of the tank, at the height of 50cm), this record was voluntarily 
made). There is a possibility that this was also the flange part of the bottom of the tank, 
so we will implement a detailed investigation. 

•There are 8 similar flange parts per each tank, so we will investigate flange parts of the 
other tanks. 

tr·--·· - 1 



Results of Patrol at the H3 Area 

I H3 area r • 9 20 

Unit: mSv/h 
70 11 m dose equivalent mte ( r + (J ) 
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Point (1 )-? (There is a paddle) 
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<Measured on August 31> 
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<Measured on September 1 > 
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Point (2)-2 (There is a paddle) 
Approx, 1700mSv/h (5cm) 
<Measured on September 1 > 

Approx, 1100mSv/h (5cm) 
<Measured on September 1 > 
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Water Stop Structure of the Bottom Plate at the H3 Area Tank 

(Layout of the tanks) 

~~ .. •,• .. 

(Plane view of the bottom plate) 

~./ ... ~-;;x: . ·/···~. -++++++ Flange of the bottom plate 
;;<;:~·> ." ~\' \';'< ./ ,c Reinforcing member , ."' \(( / \'< . of the bottom plate 
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Please refer to the 
.. , next page for the 

enlarged image 

(Water stop structure of the bottom plate: sectional view in A-A) 
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Water Stop Structure of the Bottom Plate at the H3 Area Tank 
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<Enlarged plane view> 
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Photos 

W•--·· -

Mortar Sealing material 
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·~Reference> 

September 5 2013 
Tokyo Electric Power Company 

Sampling Results Regarding the Water Leak at a Tank in the H4 area in 
Fukushima Daiichi Nuclear Power Station 

Seoiw;;i1.;i1· of tho;i south 
water outlet Note 1 Confluence of 

(r'l<:iar tri"' e~1t of \he drninage channel B 

drn1nsge cr1annel) (T- andC~"'0 '(C-1J 
2) 

Dote of Sompl1ng Sop4,2013 Sep4,2013 

T1ma ol sampling 1125AM 1135AM 

Cs· 134(Appro~. 2 years) ND(1.1) ND(21) 

Cs-1 ~7(Approx 30 ya;irs) ND(t2) 30 

Allll ND('l9) 110 

Note 1: Approx. J301r1 ~outh frorn 1Jn1t 1·4 w<11er outlet (T·2) 

Note 2 Sarne sampling point aa side ditch 1n front of the core warehouse 
snmpled oo A11[111~t 19 (announc<Jd on August ?O) aod August 20 
{nnnouncod on August 21) 

Note 3 W~ter inflow l0Ciltio11 of drmnaqf! chan11d to the t;mk area 

•"ND" 1nd1cal~~ that the rneasurHrne11l 1e~ult is below lhe Uetectio11 l1rn1t, 
and the detection l1m1t of each nuclide 1s provided 1n pnrenthuses 

\Jnit· Bqll 

Sampling points ot thti ln$ide of drainagA channel B 

Location where high 
radiation was 

detocte11 •Jn Augu~t 
21 (B-1) 

Sop4,2013 

1158AM 

96 

210 

330 

Near Fureai 
In front of the intersection at Noar maingate at 

Drainage channel C 
Downstream of B-1 c.onfll1ence of 1lrainage ch;mnel B 

drainage channel C 
OP.30 exit (C<2) 

(B-2) 1irn1rmge channel C 
N"1el (8-0-1) 

Nolo 3 (C-O) 

(B-3) 

Sop4,201J Sop4,2013 Sep4,2013 Sop4,2013 Sop4,201J 

11.55AM 12 05 PM 12 25 PM 

ND(19) ND{'l9) 70 

ND(26) ND(26) 190 

361l 590 250 

12 ·15 PM 

ND(19) 

ND(26) 

41 

1130AM 

ND(20) 

48 

120 

• IT-2 
Seawater of the south 
water outlet 
(near t11e exit of the 
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Drainage channel B 

H4 north area 

Tank area 
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B-0-1 1c:o- -------------
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Drai11uge <;hannel C 
OP.30 exit 

C-1 
Confhmnce of drainage 
channel 8 ond C 

s:3-
·11n front of the 

confluence of drni11uge 
channel C 

B-2 
Downstream oi B-1 

B-·I 
Location wl1ere higl1 
radiation was detected 

011 Auou~t 21 
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Up$l<Ei<\ril of 6" 1 



Fukushima Daiichi NPS Prompt Report 2013 

Fukushima Daiichi NPS Prompt Report (Sep 05,2013)Water Leak at a Tank in the H4 area in Fukushima 
Daiichi Nuclear Power Station (Follow-up Information 30) 

This is follow-up information on the "water leak at a tank in the H4 area in Fukushima Daiichi Nuclear 

Power Station" found on August 19. 

We performed the analysis of water sampled yesterday (on September 4) in a newly dug-up observation 

hole (E·2: in south of a dike of the tank No.5 in I Group in the H4 area with water leakage) around H4 

tank area. 

<New observation hole: E·2> 

All ~ (sampled on September 4 ):650Bq/L 

Based on the results, It Is assumed that contaminated water diluted with rainwater etc. soaked in 

ground, and that the contaminated water might have reached groundwater, therefore we continue 

analyses and monitor of the situation. 

We are determined to analyze other observation holes around H4 area tank, and to specify the range of 

the area where water leaked from tanks and soaked in ground. 
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:Provisional Trans!atiofi 

Basic Policy for t'ie Contaminated Water !ss<Je at the TEPCO's Fukwshima Daiichi Nuclear 

Power Station 

11. Basic Policy I 

September 3, 2013 

Nuclear Emergency Response Headquarters 

The countermeasures agains11he contaMinated water :ncreased by ground water intrusion 

every day have been taken since the accident at the TEPCO's Fukushima Daiichi Nuclear 

Power Station. However, the contamina1ed water issue has not been solved. This situation 

creates anxiety among not only the residents in Fukushima Pretect:..1re but also people all 

over Japan. In order 10 realize 1he restoration and revitalization of Fukushima as soori as 

possible, it is a matter of urgency to fundamentally settle the contaminated water issue, 

which has been getting serious. Thus, the Government of Japari has determined to play a 

proactive role in TEPCO's implementing the necessar1 countermeasures in order for the 

earliest a:id fundarr.ental settlement ·Of the contaminated water issue. Beyond the follow-up 

measures like in the past, the preventive and multi-layered measures will oe take:i through 

iden1ification cf any potential risks. At 1he same time, appropriate measures -.viii be taken 

through intensive exam; nation in order not to miss new events and to minimize the inflt;ence 

of them. 

12. Government lnit:atives : 

(1 )Establishment of inter-mi'lis1erial council foe contaminated water issue and 

deco1nm1ssion:ng 

The Government of Japan establishes "lnter-IV1inisterial Council for Contaminated Wa1er and 

Decommissioning Issues" u'lder the Nuclear Emerge:icy Respo1se Headquarters. lt aims to 

mobilize the related technologies and expertise at ho:ne and abroad for the earliest and 

fundamental settleme:it of the contaminated water issue and to enable t"ie entire 

Government to implement the necessary countermeasures. 

(2) Establ:shment ot intergovernmental liaison office near the TEPCO's Fuk~shima Daiichi 

NPS 

The Government of Japan establishes "lntergovernf'lental Liaison Office for Contaminated 

Water Issue" near the TEPCO's Fukushima Daiichi NPS. It ai:-i1s to strengthen 

organizat:onal structure, for example, by d,spatching liaison staff from the related ministries 



to the site of the TEPCO's Fukus:iima Dai:ch; NPS. 

(3) Establist;ment ot intergovernmental council for coordination near Fukushin1a Qa,ichi NPS 

The Government of Japan establishes "Intergovernmental Council for Fostering fl.Autual 

Understanding on the Contaminated Water Issue~. lt aims to prope'1y responding to the 

contaminated water issi_.e by strengthening cooperation and coordination among the 

government anc stakeholders such as TEPCO at site and by swiftly responding to the needs 

of the municipalities and locals, as 'live!! as by enhancing information sharing structures and 

coordinat:on at site, utilizing "Fukushima Advisory Board" under the "Council for tne 

Decommissioning of TEPCO's Fukushima Daiichi Nuclear Po\"ter Station". 

(4) Progress managemen1 and risk identification of the contaminated water issue and 

decommissioning 

The Government of Japan will play a proactive role in managing the process and progress 

for the sound orogress of works on decommissioning and contaminated water 

countermeasures in addition to strengthening TEPCO's countermeasures. The Government 

of Japan will identify all of potential risks throL;gh the processes and will constantly conside:­

concrete preve"ltive measures and 1he way at emergency response utilizing such technical 

expertise as the Committee on Countermeasures for Contaminated Water Treatment The 

timing of the implementRtion of each meRs11re \Viii be acce!era1ed through consideration of 

all possible met'iods such as exa1:1inat;ons oi the work processes, application and 

modification of technologies. 

In addit:on, the Government of Japan will implement t:ie measures to secure the worker 

dose management and reduce the radioactive exposure to the extent poss ble. 

(5) Financial support 

The Government of Japan plays a proactive role in financially supporting the projects that 

have high technical aifficulties and urgent needs. The Govem1nent of Japan will provide 

budgetary s~pport for the expenditure of the whole project in order to install the lane-side 

11npermeable walls by the frozen soil method and to develop the multi-nucl:de removal 

equiplT'ent vvith si..;perior performance. At first, the Government of Japan will utillze reserve 

funds for the early commencement of the projects. 

(6) Enhancement of monitoring activities, prevention of repu1ational damages or 

misinformation, re:nforcement of global communications 

In order to prevent reputat·ona! damages or misinformation. the Government of Japan will 
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promptly provide the accurate information on the results of observation of radioactive levels 

in the sea in addition to reintorcerrent o:' open sea mo'lttoring activities. Especially, the 

Government of Japan will announce integrated monitoring information exam;ned by the 

Nuclear Regulat:on Authori1y weekly, wh:ch consists of data of monitoring that 1'1e 

Government of Japan, Fukushirna Prefecture and TEPCO respectively conduct in sea area 

as well as of other monitori:ig :nforlliation related to the Fukushima Daiichi NPS accident. At 

the same time. the relevant ministr:es tt:at have primary information (e.g. the cai.;ses of 

events, the progress ot countermeasures, radioactive situations of environment and foods} 

viii! prepare the point of their ;nformation in English and a:i easily understandable way and 

disseminate them with the international community in the et+ective and prompt manners 

which respond to t:ie needs of the receivers of tile information( e.g. through the d:plo'llatic 

ana foreign oress cllannels).From this perspective, the Government of Japan w,11 estaol1sh 

the structure for information sharin·g and coordination among the relevant organiza1:ons ;n 

order to deliver integrated international public relations. 

13. Three Princ:ples for the Coun1ermeasures against Contaminated Water Issue I 
The root cause ·Of the contaminated water issue at TEPCO'S Fukushima Daiichi NPS is 1he 

accumulation of contaminated water. Every single day, a large amount o+ ground water flows 

into the basement o1 the reactor buildings and is mixed with the contaminated water in the 

basement of the reactor buildings and 1ren accumulated in the sea-side trenches that are 

connected to the buildings. Consequently, tile amount of contaminated wate~ is increasing 

day by day and as the contaminated 111ater leaks from the tanks and piping, management of 

the vi1ater becomes more difficult. Aga:nst t'1is backdrop, t;iree principles; 1) removing the 

source of the contamination, 2) isolating ground water trom the contamination source, and 

3) preventing leakage of the contamina1ed water \"las established to take co:..intermeasu~es 

against tile contaminated 1.vater issue. 

Pnnciple 1; Removing the source of the contamination 

Tile monitoring activities on the highly-contaminated i.vater in the basen1ent of the reactor 

buildings and the sea-side trenches 111ill be urgently reinforced, the contaminated V'/ater in 

the trenc;ies will be removed, and the amount of contaminated water in the basement of 

reactor buildings will be reduced. In parallel, the highly-contaminated water will be 

decontaminated through t:1e mul1i-n;Jclide removal equipment (ALPS) to lov1er 1he risk of 

contariination source, and improvement on the amount and efficiency of treatment will be 

aimed. Also, the final goal of removing contaminated vvater i'l the basement of reactor 

buildings etc. is pJrsued for its realization at the earliest possible date. 
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Countermeasures already taken 

,. Pumping up the highly-contaminated i·vater in the sea-side trer1ches and transfer it to 

the turbine buildings and decontaminate it (start from August 22) 

:;... CoJJ.ecting the soil contaminated by the leakage from the conta.rninated water tank (start 

from August 23) 

Countermeasures to be taken 

,. Accelerating decontamination of water by fixing the ma/function of tl1e mu/ti-nuclide 

removal equipment (ALPS) (start in mid-September) 

,. Lowering the contamination level of t.i?e highly-contaminated vllater in the sea-side 

trenches by the mobile decontamination equipment and then blocking the trenches 

,. S.oending from the natio.'?al treasury on the installation of a more effident v1ater 

treatment equipment for highly contaminated •Nater 

Principle 2: Isolating ground ... rater froM the contaMinatio'1 source 

In order to prevent an increase of contaminated water, which is prod"1ced through the mixing 

of ne\vly intruded \Vater and the highly contaminated water in the reactor buildings, 

countermeasures viii! be taken to reduce the amount of ground \Vater near the reactor 

buildings to the extent possible. The counterrneasures include pumping up the ground \Vater 

at 1:1e upstream of ground water flow before i1 reaches to tbe reactor bu:lding and installation 

of the !and-side irr:perP1eable walls which encircle the reactor buildings. 

Countermeasures to be taken 

,. Lowering the amount of ground water inflow through pumping up tl1e ground water at 

the upstream of ground water .ftow and then making the best effort to obtain consent 

from the stakeholders on the disposal of the water after confirmation of its 

contamination level {installed in March 2013 and explanation process for operation) 

..,_. Lowering the amount of ground water inflow through pumping up the ground water from 

sub-drains (the wells near the reactor buildings) (fo be installed around September 

2014) 

r Lowering the amount of ground ovater inflow through i.11staflatio.11 of the land-side 

impermeable waits which encircle the reactor buildings using the national treasury· (to 

be in operation in FY2014) 

,,. Completely eliminating the contaminated water in the basement of the buildings by 

taking countermeasures to prevent the ground water from flowing into the buildings 

such as filling the gaps of such buildings 
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Principle 3: Preventing leakage of the contaminated water 

Countermeasures will be 1aken 10 prevent contaminated V'rater from leaking to 1he sea, 

especially to the open sea. The countermeasures include installation ot the sodium silicate 

walls in the contaminated sea-side area and ins1allation of the sea-side impermeable walls 

in the port of the n:..1clear po\ver station. In addition, contaminated water is stored in the tanks 

for the 1ime being, counterrreasures will be taken such as enhanc·ng tank managemen1 and 

reinforc;ng patrol. 

Countermeasure alread_v taken 

., Installing the sea-side impermeable walls in the port of tl1e nuclear power station in 

order to pretfent contaminated water from leaking to the sea, especially to the open sea. 

(a part of them already installed and some to be installed in September 2014) 

, Installing the sodjum silicate wails in the contaminated sea-sjde area and pumping up 

the contaminated water from the contaminated area for deconta1nination in order to 

prevent contaminated water from leaking to the sea (some walls installed and 't1ater 

pu.rnped up from August 9) 

,. Increasing patrofs around tan.ks from twice to four times a day (start from August 22) 

, Sv1itcf-ting to ':riormaliy closed" drain valve operation from ~normally open" in order to 

prevent expansion of cont::Jminated are::J in case water leaks frnm a t::Jnk (start from 

August 28) 

, Strengthening regular monitoring activities on dikes in which there is a possibifity that 

contaminated water leaking from a tank or piping it/ill leak into the ground V/ater of the 

sea as well as strengthening monitoring activities in the sea (start from August 20) 

Countermeasure lo be taken 

, Pavjng the surface of the contaminated soil with as,ohaft to prevent the rainwater from 

becoming new contaminated water in the contaminated area (start from October 2013) 

., Building additional tanks as necessary in order to store the increasing contaminated 

water securely 

;... Accelerating replacement from bolted ,ioint tank to 111elded joint tank and replace every 

single weided joint tank 

>- Strengthening patrol activities as there sh/I is risk that the vvater will leak from a tank or 

piping even alter the tanks are replaced as well as instailing v1ater level gauges and 

leak detectors into the tanks for early countermeasure in water leaks from a tank {start 

from August 22) 

:..- Transferring the contarninated ~vater lrom the horizontal steel tanks in which there is a 
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relatively l'1igher risk of leakage in the welds to the welded joint tanks in which such risk 

is tower and strengthening tl1e bolted joint welds of the horizontal steel tanks in the 

meantime (planning} 

,.., Installing the buildings which cover high-levei radioactive v1asie storages such as the 

High Integrity Container (HIC) to prevent expansion of contamination in case o.f its 

leakage (planning) 

.,. Identifying any potential risks related to storage of highly-contaminated water and 

preparing its countermeasure {immediateiyj 
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Water leak video 3-1 

http://www.tepco,co.jp/en/news/library/movie-

01e.html?bcpidcS936820900l&bclidc34724246300l&bctidc590448354002 

Water leak video 3-2 

http://www.tepco.eo.jp/en/news/library/movie~ 

Ole.html?bcpid=S9368209002&bclid=347242463002&bctid=S90448355002 
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<Reference> 

Install of Water Level Observing Apparatus at 
the H4 Tank Area of Fukushima Daiichi Nuclear 

Power Station 

September 6, 2013 

Tokyo Electric Power Company 

·~· t} jl:5Rii:tJ 
TEFICO 



1. Overview 

•• 

Due to contaminated water leakage in H4 area, we install unmanned 
water level observing apparatuses which we could monitor the 
situation for 24 hours, and strengthen observation for leakage as 
follows. 

•We will install water level observation apparatuses to bolted flange tanks in 
Unit 1-4 side (in H and G area), and in Unit 5-6 side (in F area), which 
have currently no water level observation apparatuses (250 out of 305 
tanks, 32 tanks each) (Only for 282 out of 337 tanks) 
We will continue to use the existing water level observation apparatuses for 
the tanks that are already equipped with water level observation apparatus. 

•New water level observation apparatuses of tanks in H and G area will be 
operated from water treatment control room, and apparatuses of tanks in F 
area will be operated remotely from a control room in Unit 5 and 6 at all 
times. 

•New water level observation apparatuses have a new equipment: 
Detecting and ringing alarm when water level lowers. 

•Every new tank which will be built in the future will be equipped with a 
water level observation apparatus . 

1 



2. Images of System 
~ 

" Monitoring 
room 

~---------------------~ , ' , ' 
' ' 

' 

' 

Water treatment control room 

Current 

' , 
~---------------------· 

-------------------~ , ' , ' 

' ' 

Unit 5-6 central control room 

New installed 

, , 

~ ~ .... "' 

Local-control room 
(Unit 5-6 area) 

Local control 
board (G area) 

LAN 

Water level data 
collection and 
transmission 

Local conlrol 
board (H a ea) 

At the sites 

rn·11 -, 

lnputlolfput 
boar' 

rn· 11 -, 

Input/output 
boar< 

rn· 11 -, 

~ ... 
Water level 
observation 

,,_..._~apparatus 

tank 

Water level 
observation 
apparatus 

tank 

Tank water level 
observation apparatus 

Tank water level 
observation apparatus 

--~-·~ 2 •• 

lnpul/o~tpul 
boa/d 



3. Schedule 

+A plan under consideration: Water level detectors will be operated by stages as 
soon as the installing is completed. 

~ 
2013 2014 

August September October November December January February March 

Water level detector 

{manufacture, installing) 

{bolter flange tanks) 

Local control board Water level 
(manufacture, Installing) 

Local observation 
investigation 

(remote) 
Cable set-up work '-..__. 

etc. 

Monitor apparatus 
improvement, I 

installing 

*The schedule could be subject to work progress. 

Ends 
tt 3 



<Reference> 
September 11, 2013 

Tokyo Electric Power Company 

Sampling Results Regarding the Influence on the Water Leak at a Tank in the H4 
area in Fukushima Daiichi Nuclear Power Station (Around the H4 Area) (1/2) 

Unit: Bq/L 
Groundwater around H4 area 

E-1 E-2 E-3 E-4 E-5 

Date of Sampling Sep 9, 2013 Sep 9, 2013 I I I 
Time of sarnpling 9:55 AM 10:15AM I I I 

All~ 1,900 22 I I I 
H-3 (Approx. 3 years) 29,000 350 I I I 

•Data announced this time is provided 1n a thick-frame. The other data was announced on September 11. 

•"ND" indicates that the measurement result is below the detection limit, and the detection limit of 
each nuclide is provided in parentheses. 

J 
' r 

I 

j "• 
'~ 

' 

' 



Sampling Results Regarding the Influence on the Water Leak at a Tank in the H4 
area in Fukushima Daiichi Nuclear Power Station (Around the H4 Area) (2/2) 

Unit: Bq/L 
Groundwater around H4 area 

E-1 E-2 E-3 E-4 E-5 

Dale or Sampling Sep 10, 2013 Sep 10, 2013 

Time of sampling 11:15AM 10:45 AM 

All~ 2,000 21 

H-3 (Approx. 3 years) 64000 350 

·~"ND" indic;::ites thf-lt the measurement result is below the detection limit, and the detection limit of 
each nuclide is provided in parentheses. 

'1: \~ 
,. , .. 

_,. --. ' __ :t 
"~ , ?l!fh!_) .. ' r: -: 

- ~.·c ~ ~, 

; :',
1< -- [ Leaked ta~k ·I~ 



<Reference> 
September 12, 2013 

Tokyo Electric Power Company 

Sampling Results Regarding the Water Leak at a Tank in the H4 area in 
Fukushima Daiichi Nuclear Power Station 

Unit: Bq/cm3 (Exclude chloride) 

Water from the tank No.5 at the H4 
area 

Date of Sampling Aug 23, 2013 

Tin1e of sarnpling 9:00 PM 

Chloride (ppm) 5,200 

Cs-134(Approx. 2 years) 4.4E+1 

Cs-13/(Approx.30 years) 9.2E+1 

Sb-125 (Approx. 3 years) 5.3E+1 

The 
other y 

All~ 2.0E+5 

H-3 (Approx. 12 years) 2.4E+3 

(Note) O.OE+O is the same as 0.0 x 10° 
"Data announr.ed this time is provided in a thick-frame. The other data was announced on August 26. 
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9 Fl 2 B iJ'i;<l.>~@liRIJ~l::&-.:>L '"C:J!lj~~* (~li!i~~: *g50cm, ?l/?9}~: *g 
1 m) ~Jmx~.._cfJ{Ml~~~*1.,f.:O) f;j:, H3I. 1)71?2~j:iJT J.?l.lJH6~tI. 1)71?1 ~ 
fiJT ( 8 Fl 31 B l::H4I. 1) 71?1 ~j:iJT) o -f ©f~, ~~*8J)ftlj~~~l"L ', iftl]~#.i: ©~*~ 
(~l:~ · i:i:Jk~) r::iti.::. -cfrn:r;J:~ft9 ~t©©, § tJi£~r=~~J1'f~tJ;ixL' 
fJ{fJL ':=c~Ml~~o 

H3I 1)7 
< /I' '':j.·f 

• 9 \ ,-" l:IJ 

[ H3-B-No.4] '"-·-

..... ,,.'>' <j+···,, .• , ... 
' 1~, \··/ "(i \ ·,, lf \'••/ lP. 

I ' 

RN 50cm 5crn Bcn1 
Ir 1·BI I y -r ( rl 

.. , .,... ·'···j •' '.· , • ~ 
if 11 .;- ,i '2 ·-. ·/ 12 '\"/ 

81 
// 

"•-• 

19'11 60 1700 : +"; 

9·2 35 1700 ·:·.,,.· 
'· . 

C;_1/3 40 2200 0-2:3!!' .t·· 
• .JJ 

~2-: I . ·~~-: ·. :'-' <. 

I.. 
I 

I 
I 

( ) Pl I ;J: ifil 1'i 0) .~, ~ ~ *11 

[ H3-A-No.10] !i!{li msv1h 
Elin 50c1n 

Ir -f- 8 I 

\9/ 1) I 15 I 

[ H3-B-No.4] 
Elij 50cm 

lr+S1 

(9/1 I 12 

9/3 10 

6cn1 
Ir -f- J3) 

80 

5cm 
(r+ 

B1 

1100 

400 

5cm 
lyl 

I 0.06* 

5cm 
(y! 

0.12X 
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'! 
• 3 

''l;<;t ~ 

.\ I .'•' ,, 
. •······ . ' ' ;£ :: ·1 :"' . . .,,. · .. ~ 

1'. /. ··· .. / I, fJ ·. 8 ''IOt·.fi II ' l' (SJ I?• /· ~,. •>!• 
/\.l..,j""', " I ,\ 1

/ 
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I · · / . · · . -" ' ·_,1 .., •... )• ,. "' ' ----~ 
~-i.- - . H6 C 

• 16 
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. 10 .' 14 
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i:J'i?:ii,""Fa:>Mf~~~nt:5/?, ~*fR.;.il?JT0:>:ff1.ffJ{Mf~~~nt:?z/?1;:J:, 1J<1rr 
0) I: ti )jlj '.iE: ~ ~ 1i1li 0 

)j1J'.lE: f;:J:, 5/?TJi gBtJ,i?:i1l<fm*-C0:> ft§/IJt~~R~l:)ilJ'.iE'.9 {>.:.t.::-c~'.lE:o 1J<1ft 
~tfJ{~~i:~n -c~ '{>5/?f:-:>~ '-Cf;:J:, 1J<1rr~tO:>t~7I'1ii~Mf8l{o 
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( !jl. {li: : cm) 
JJll] JE E3 

8Fl 9Fl 

26 El 30El 31 El 1 El 2 El 3El 4 El 5 El 6 El 7 El 8 El 9 El 10 El 11 El 
~29 

$1 :_.,? ll1t" ~ 

H4-Il-No.3 -46 -280 -281 -369 -367 

H5-JV-No.5 - - - -73 

H5-JV-No.6 - - - -71 

H3-A-No.10 -81 -198 -441 -627 -621 -691 -773 -851 -898 -964 -964 

H3-B-No.4 -66 -14 -144 -201 -264 

H4- IT -No.6 - - - - -63 

H6-B-No.1 - - - - - -12 

H4- I -No.5 8Fl21 B~~j/;7 *1 ~ fi~:I ;I: ?z /? l!! If~ fJ'.; 0) ft§: ;lift~ ii' L -C ~ 'i> 
H4- I -No.10 BFl 28 B :f$~:lt 7 *2 ;Jr- ;t. !'F I ;J: ?z / ? i;t;J fil 1)< ~ ill; I : J:: i> ~ 1 t. 

- ilil ;t. ~ \ ?z /? t [ii] M ~ 0) ?z /? [HHHHHI : i!U~ ~ ~ ~ § If~ iilli l' ?z /? [HHHHHJ il1!i ~· ftlli jlJT !iii~ ?z /? 
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i1h l' 71< ~ • 71< (}')-=E; =-51 ') ~?" -T-51 ( 1 / 11 ) 
•9-t:'.:/~~~1llHt!!""'F1.J< 

fm;,~~JLNo.0-1 : ..t)Jit1JlU())No.0-2J: V) i'- 1
) =fr) bt}!f!liv 1, 

t~;,~~JLNo.1 : 8/291~~~' iZ Vr) bo:l..t¥fti~ 6;/10, 
t~;fWJLNo.1-2: 8/221~~~' iZVr)b, £1'\-9(7)15il'1:l~~.6ti0o 
t~;,~~JLNo.1-3: 8/221~~~' iZVrJbo:l..t¥f1:l~~6;/10, 
t~;Jl~JLNo.1-5: 8/121~~~' iZVr)b, £1'\-9, l--IJ=fr)bC:::'bitlil'1:l~~6ti0, 
f~;,~~JLNo.1-9: No.1, No.1-8C:::ttl\-CiZVr)b1:l~!f!liv 10 
'JI!um-1:-i r-: £1'\-9(7)~~1:l~7\<!v1, 
:@:l'\-9 / i-- 1) =fr) J.:.tt : 
· ::t~l\())U&~o:lcti \b9co:l~v 17'.:l'S, ttllcf:l{'tfg;fj Gtc~e~~tl~~i, 1ttll~1a:c±:l'\-9 / 

r-1J =fr) btt1:l~1J1c < :IJ0C:::~;;t. 6;/10" (No.1, No.1-4) 
· :I:l'\-9 / l-- 1J =fr) btttl~li\\v lttll~l~::t ~m1:;)i;;t.1, 1)ffi\1:l1.i\'50qJl!~'l:11:l1.!f!liv10 CNo.1-2) 
· No.0-1 o:lttl;tNo.1, No.1 -4C::: 13:1~1QJ l./ C'i\'50 <= C:::1:l16, )@;;t. (; 1)ffi\1:J1 So:lfg;l=r~e~~t,IQJ l./ 

C'i\'50 QJl!g•1·11J~~;;t. 6;/10, ( 2 ~t~5:tili.5i 1-- v :J=f 1J'6No.1 3::C't:~30m) 

·~~~1f!!lif::1 r: v::; 
1 T-1 : 1-- 1

) =fr) /..:.(7)(7).t~:±l, 
1T-3: r- 1 J=fr)J.:.(7)(7).f~:±lcti, if7'rv:JNo.1 C:::IQJt~l:~v\o 
1 T-4 : i':l'\-91J~li\\v \ vl'\!u c:t~U:L 

• ~~ w 1f!!l -t:t ::1 r: v ::; 
1 R-1 : £1'\-9/d:N D, 

\\\ 2R-1 : £1'\-9at~:±l, •• •l:l•:tJ 
"'"'""' 6 
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i'&l'71<~ ji7J<(l)-=e:=.5Z 1J~?"-T-5Z (2/11) 
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iihl'71<~ ni71<©.:e:=-5Z 1J~?"-T-5Z (3/11) 
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i'&l'71<~ ji7J<(l)-=e:=.5Z 1J~?"-T-5Z (4/11) 
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i'&l'71<~ ji7J<(l)-=e:=.5Z 1J~?"-T-5Z (6/11) 
• 1 ,25t!Pa~rJ IJvit\1' ':/ 1--k.J:.@1 B(J51CVJ(J.)),&JfJ:17'm 
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• ~ - ~~llm7.l<filtJi.li2!tt!f"F7.l<UL (No.1) t;:~7J<D1!ffJ'iiU 
• 'J<Si?Sfi ~- ~ v ~ 7 r".I" roil7J<t;: J; 'J, '.I< fJLfJ'Bcm/ davamJ:fr. 
• ~ v ~7r".lro7J<filfJ'ififirotl!r"F,J<m (No.1-5) J; iJ ii~ '#!!IT ~ v ~7r".17.l<filfJ'J:fr. 

OP +3,500n1ni 

01'"> +3,000mrn 

OP +2,500mm 

OP +2.000mm 

OP +1,500mm 

I 1;=~~11111,~lll~2~~111~1t~~~;,~lll I .~. 
~ ~ N;\ . ... ,. .... . ,., ;, .......... . ... / ... ·r-, / ' " ·- ... ,~,./ ' ... ,_." /\ ·;«_ 

·Z9 - t: :.-II/iii>!< Iii 
I"; 2'!ftlll~ltfv~f>!<llll A~ 

l::No.1>J<lll(;:I* JI 
>l<!lll'l'll'f¥1!! ! , ~ 

' """"' T' "/"! \) / !tllllll i!l!Jll 1: J: 9 ltl! "* fi'U: fl. 

.1-.... ... 
.' ....... l' .... , ... , .... 

' . ' .., "' ...... 

:4:,t-;,f ~*Iii'~' .tJI. 
' ~ 

'\(Q 0.P.2.46m - O.P.2.48m I +0.02ml 
18/31 5:00) 18/31 ,12:001 

-~. 

" 
No.1-5*11l 
UP 2.27m 

.•• c.1 '.8/31 . 

• 

I· I ltl!lllli!l!Jl 17 /8-8/9) I ·I 
2f>l!i! T /B 81'1<1'1 
flh l" 1.k HJfflJ ."f~No -1 :~ft-/f~"ro"*': 

J: 9 * fii'.t fl. 
• 

Mh1'~0l 

'";,"'~"ro 
l'flaflllt.I 

18/291!!-I 

- ±1!Jl'71<fll!i~'I fcNo. 1-2 
.. i1!Jl'll<HiR'i'fCNo.1·3 

... ±1!Jl'7i<HmHcNo.1-s 
• 2.,.111! 111~1-v:..-7 

OP +1,000mm I.. ij(!Jjj!lll!t.; 
2013/7/1 ' 18/22-1 

------------------

"""""""".I 

W •••n 
2013/7/8 2013/7/15 2013/7/22 2013/7/29 2013/8/5 2013/8/12 2013/8/19 2013/8/26 2013/9/2 2013/9/9 

.. ..., .. 
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5. 2~-~d!tl--v/7-©tl.7J<l::?L '""C @1J<Jt~*'f*5:!1 

• [2~ta e-1-1]2~t17.l'llrtt--v/7' <JfJl1J<tilli:>r-:1 Jt-t--v/-T <ifiJ1J<~cft~i1!$)) 

:l*~B 
m~ Cs134 Cs137 '!£ f3 H-3 
(ppm) (Bq/cm3) (Bq/cm3) (Bq/cm3) (Bq/cm3) 

IJ1.RX;25i:F7 F.l 26 E3 8,000 7.5X105 1.6X106 7.5X105 8.7X103 

IJ1.RX;25iJ:8F.l 28 E3 3,500 3.1 X105 6.7X105 5.3X105 5.1x103 

1JIRX;25i:F8F.l 31 E3 2,800 2.7X105 5.8X 105 5.1X105 3.4X103 

•[2~t1 AJ2~t1±t--v/7'(ifiJ1J<Bcftt--v/7' (2~t1l'L±.1LA)) 

fllf~B 
m~ Cs134 Cs137 '!£ f3 H-3 
(ppm) (Bq/cm3) (Bq/cm3) (Bq/cm3) (Bq/cm3) 

:qz RX;25i:F5F.l 30 E3 140 1.8X104 3.7X104 5::Hff*~lft§ zHff*~lft§ 

• UJllJ :rt. N 0 .1-5 i1!f'F 11< 

filf~B 
m~ Cs134 Cs137 '!£ (3 H-3 
(ppm) (Bq/cm3) (Bq/cm3) (Bq/cm3) (Bq/cm3) 

IJ1. RX;251'f 9 F.l 5 E3 - 5.0X 10-2 1.1x10-1 8.2x10-1 2.3X101 

w •l:l•:tJ 
"'"'""' 26 



5. 2~-~d!tl--v/7-©tl.7J<l::?L '""C @«7J<$f~O)#t5E 

•~v/7*~!M*T~.9wt~v/7t~-~/••m*m~~gm 
•*~!fl, ~ v/7~m,.kmn1111m:111rF*Ui:.t 'JiliL'~llT. ~ v/7~*Ui:tJ'.tl¥­

-n~Bm~•~~~T~¢ <. R~m c~-~/mmo;n~B~iti~TQJ~-~> 
fJ' 6 ii A I,, '"C L' .?> iij'fif~ tJI a; .?> 

• ~-M©9Wl ~ v /7~J.kmt:t. Jllil!:tt!rFJ.kUl.t lJ iliL \~l!ITfliU~~ ti. '"CL \f.: tiff x 6if'l,Q. 
•ll!.lRU::FLNo.1-sm:tt!f'F*'.klt c~ a> ~. ~ v/7~*Mttt&i.. -c. 1oon9m 1 gm 

-iti~@ (:ltlf'F*) ©iij'fitii!~§n!T l! ¢L 'fJI, 9Wl ~ v/7fJ'6iil±I · ii.7'. T Qii;~ 
P.Rn!~t:ilfx&ti.Q 

[ 7j( ~ i! mi 0) 7j( m: ~~jff. ] 
9wt~v~•~*Ui:>lllil!~~*m: 

#2?'- l:::'~llli O.P.+ 10.0 J.kPJiilfJ'ffi±T .?>~~· 

.lli/LB O.P.+4.0 
O.P.+2.9-+3.3illl

17 
O.P +3.15 r' 

_ - -rm;~fii~iiiiim]--> i-?~-UUUUVU 
tllJ!± • • .......... . 

.... ~ .... ••<.21 Jllil!~~*Ui: 
L----~•"""""M..,,,('!)~~~~ :;: O.P. + 2.0~ + 2.1 m 

:·:·~ ~: C No .111!.lRU ::FL ) ~ ... ,.. .... ., 
~ "' v ~ 7 .~.~:· ::: ~l'!-1111• "'ll""l'·i·...... .lL "'111 l;lf'J !I! 

"""=~-=-:-

w •l:l•:tJ 
"'"'""' 27 
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4'-1 
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[ 11!'1<:/'itt l -

• Nt.1 -4 !j:~i'1!J:EA<D~ll"'~l1et-'.9<D1'1ifiitfl:i'liitJ:1:Jt1. eL \,<,bl?, 

Nb.1-' 11cel)(f:illl"1~"'i§BD 

• i&\J!llllhil!li'l1!llJ:•JJ!Ol!VJ<DNo.1-n::, Lie, 7.l<f!!!!;tl!!<r~~a 

_e 2 "lll!!>tll!i ~ vY7i!Ill<O)No.1 -s 1~c:iL ie, 7.l<f:ill!l:m"'iliBD 

~ )1iH~if!.M"&~ili.m©No.2 -6,No3i4 fJ:.S V"f;:1J-itt t- V-YTJ.IIffl:O) 4'! 
10 

JR-1
0 

No.2-5 ,No.2- 2 ,No3-3 ~~~*lttl;:~Jin 
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1. 1 -2iS-•ri:iiiii*:.r. 1JYO)jtljitlc~l'1J<0)~1i1::-:>~ '-c < 1 /2) 

[ :I .>( :;.. t- 1 ] tt!UI afl:.i "'(:' w IU j)\ €> 0) it!! '"F 7j( mM t M ? t.: c: t "'(:' ' No. 1 -9 7j( m j)\ 
fi'"F [., t.: c: t tliil"t .Q c: t 0 

No.1-97.l<fi!t •m ( lllllBf) lilf liW L, I,\ c: t tl'€>, No.1-97.l<ULlilllfilt 111fli:t1!S 
t;:1>.Qtt1~~n.Q. 

t.:t.: I,,, ~4iilllitO)~i11.l<lt\"±tlO)fi7.l<~tJ'I> .Qt.:~, lll1ll:&:l1Jt;:~ I,, 't'No.1-9 
1.1<1llliifUI 1,, ! n f', 1.1<m:&:1»t;:Bfrini.!int1'ft!E 1,, -r1., .Qt if~€> n.Q. 
~a, No.1-91.l<Ui:liit!Jllafl:.ifi.it;:iJun! t ff? -r 1. '~I. 'f.:~, it!Jllafl:.ifi.lfl"'C:'0)1J<m 
Rftlillil"'C:' ! ~1, '· 

3.0 

2 5 

n 

E 
~ 

,.--.. 2.0 
a. 
0 
~ 

s 
~ 1.5 

s * 10 l'-
fl 

0.5 

00 

No. 1~9 sJ•SilillUI: 

• :JJ\.i::tlt'!'jj.'i7;J!Hi@IJL~1 
_____-·/-- . ;zt7.Jti:~~t:;:~r~i i!n tl~$. 

---- "' ,, 

CD C2l CD <2l CD <2l 

CD%ill ltll _. :'.f ltll ffi!f 

itlff 1k til v 

j No.1-9 
l "l!i!lli! 

... 

:ti!! 
~ l!lllOJllil' 1'11.:C. II!! 
Ji! "*llOJ#i i;l'l'"''· 

No.1·9;ij\ > *!{ft 
L------------~----------

® :'.f itll __.. %ill j!IJ ffi!f 
l No.1-9 

J "lli''"' 
:lfu }° J)< f!L V 

,,,....--1 t 
II!! ,!·~=lli2-3 lti! iMIIl:ll!! *ilti; 
i\i( 'l'lliL .'~' 
Ji! No.1 ·9* "i l!IJ!l 

9/6 9/7 
"' 9/5 O•Q•n~~__::..:_~~~~_j 

"'"'""' 30 



1. 1 -2ii5-•ri:iiili$.r. 1J70)llltiic~l'1J<0)~1i1::?~ '-c c2/2) 

[::::i.><:;.. t-2] No.1'\"No.1-2CT.>tl!J'"F,.1<6!1!, ll6!t.ili1J[.,"t'l.'.°l>~t.fJ'€>, 

tl!Jli i&:S t:: J: .g l.t '.I< tJ'M 1ti '-' "t' 1.' .g t. l;t ~ ;t fl I. '. 

No.1 '\"No.1-2CT.>11Ji2!~1!. tl!Jlie!l:BlfJ'~7 t.. "t' I. 'fll. 'f.:bt.>, tl!J'"F,.l<fiLl!faMt. t.. "t' 
ll6!o:>~Wt!l~t"t'L'.g ~ t.tJ'ilji~ n..g. 
~fio:>IlJo:>il~t::f#?,.l<fD:Z:it;t~~*I t... llfllo:>~WtJ'1J\~ <fl-:> "t'L'< ~ t. t 
iljl[., "t'I. \ < 0 

~~t...llfll:Z:lb!!~~~ibo:>~. -~. *=fl~•4fl~Wt~~-i>~t.~5. 
t11Jlii&:Sfil::11mz:11Jo:>~Wl!!ffi:i:t::l!fl < fl£> fl L, t.ff ;t £> n-i>. 

7 

't r 
:): 

' 

No. 1-4 

• 

ND. 1 ·9 

• No. 1 

W •••n .. ..., .. 
31 



8. 3-4~Uil&7J<CJ rai?.r.Jv;fe{:;..,i--O)~llJl::?L '-C G)iji}Jl 

., z J1t~..,. / i-. <T.>mt1tJ';f!7 v. t1fliiJt1ti;~~;Je 
m~<T.>#3-4-1tMn1J<CJr.n<T.>1J<111;t, #1-2-1tt1n1J<CJr.n tttll v -r+~ii 
"' v"'J1t-c:m• 
1fl1J<iaif i-. v / 7 ';: l;t, iijlJl?5~1.ktJ'jlfll v 't L '-90 ilifl<T.>No.3-2, 
No.3-3<T.>ilffJ~l;tH25.9;RtltJ' €>1.kW: · 1J<llli~Jlt 11~7~ 

fo. 3-3 

No.3-1 

No.3 

• 
No. 3-2 

• 

') I)[.,if\-( ';,/ t-- : 7:§!/7:§! 
( ~ fi!l~iilli: :¥C: J') 

7J<Jti.,,-"JI-(~ .B) 

:11!!1' 7)< No.3 : ND(24 Bq/L) [9/5:fi:Qit] 
:11!!1'7!< No.3-1 : 55 Bq/L [8/22:fillit] 
-----------------------------------------------------------------------
[~~] 

it!rF * No.1 : 1,500 Bq/L [9/2:fillit] 
it!rF7l< No.1-8 : 1,100 Bq/L [9/2:fillit] 

-------- ------- ------- ---------- ------------------ ---------- -----

?.:< ta:;t;;, #2-3-l'Ill.1&7.k 1J r.i O') * ~ t#1-2-l'Ittl!.1&7.k 1J r.i c!::J::ti¥.l1 L <:" 
+7.i'1tt~ 'v"Jv-C:llH~ 

ifl7.J(!lalf I- v ~7 I *lfiiftl!ll;l:Ul.~~~JJ'U;: J: IJ ;fJ!O)iiJ&lli!:'> IJ I 
,, •l:l•:tJ 

"'"'""' 32 
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8. 3-4~tlml71<CJ rai?.r.JL-~4~1--0),iitlJl::?L '-C @~~(])1.iit 

?zJ~*{~~•~0u~~tm~0~~*0*•t••~. ~-~•~m#~7 
T~*~~?zJ~-{~~t-~tt~. ~~*0*KBmt~~T~. 
ill:IJL (No.3. No.3-4) t:a~''t'1.kKBJJltil111Blff~'. fl5~illl1J'l!i;T.illltll 
~~-~~~.BmMlltill31Bl~~~T~tt~~. ?zJ~-{~~t•~~"C 
~~~~~~*tm*~~~0~~t~~T~. 
~a. #2-3-1tt1n1J<[Jrdl0? z '~*{ ~ ~ 0m~t:-:>~ ''t' ~ li.ltit T ~. 

No.3-1 ri:.
3

-

4 

CDifiiRUt!llle!!Bi (H25.9*~7-JJE) 

J ~ ®?:r:J'-*1':..-" ••••~7 I 

.... N.J 7 @LIJill:tt!llle!!BUIUI§ (H25.11''F!ii!7~JE) I 

1 o 3-i No 3-~ I ®*lli:•*J!IO)li~l (No.3. No.3-4) I 

[il'l\'Mi] 

w •l:l•:tJ 

*R&m••cD1~> ·?:r:••1':.tt-a•cv 
[*K&mff•#&m•~t~~~k~l 

*R&m••C~3~) •?:r:••1':.tt-a• 
*'.kn&m7- ~ tJ1&mil•JU'"F't'HUJ v -r~'i>;:: t t 
RWvk~'t'.il'l\'~O)~m~0)8ff~§t~M 

"'"'""' 34 
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{Jfl/i£25$9.F. l 2B:l!*i'J •11?--::'Jt-l-V::..-T 

••-T-':111-w• 
' iii*-tt-7.IU!I (U*,.· t:.i-J..W) 
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. •lll11lili!flit7JOIG(8/2llUBi)j\lf1f!I (111-2. 111-3) ~. 
I 4 mllll:: ?~ 'TCAIJ-t-::'lo:HEli'it.l:lilliiil::!I~ Lt:. 

ell!lliiiO>ff;,CI:: ~ f=-::> -C- f;j;, jij:Ji, l!l:fitll!lllii ~·l!l! l.. T 
M;EL, <!!' &r::~-Jl(--t.iG.2L.t:. 
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ifafi11 
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µ1-;mff_t L 

~J-@j_jt;: L-

i!df!iJ 

7 "'- ~--./ / ?'" 
tt;filii;: ;___ 

:_j pfi=t ~; 'Tfitrfri 
ifu=i~JJ.i~ 7~\ t',Z f:JJ"bf J::t!X: t:f!J:'ie 

( 2 ) .=t- -==- !7 I) :../ ::1-':rl 
( i ) 4 "1i.fil 

~j~iJ:f~illitT 
8 

'1'- ~' /~--;::::!; 9 
~~.fJLt~~-'*~tw::t 
A<-flr:I,~<~ 

¥z:%-IITT:~m 

1 n~u1u1 
.il 81 0 :=== ic I 

2//2 /t.: 
H 11 IJ ';LT 
2//2 ,t>: 
jJ-'.fT!ii~i::t, 

1//1 * No.0-1 ~tl lfr 

~tR. :Ci''~-!/ 

tTti~ 'fr:~ 

( 

I' 

1 - " ~·-t~F"9 " 
(7/8~819 '.Jt l) 

228//228 
""' 

28/-28 HS 
8f:_5---- li71>! 

{B/18----

10 n t"'Tl<E) 
115//3.'37 4' 
~t !f3iJ!Jl~;I:JK 7J 

0_//161 +.: 
10 Jll ti 'llJ ----

12 H TiiJT'lt 
~r;)i.:t'.J ~r Mmi 

:f:f]1j' 7::-t:k:tT~_!Z?t ( 

1 - 2 0-f;'!tFJJ 
10 P. T/~J!t--Y fr M= 

8/15 ~,;:I 
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H TOKYO ELECTRIC POWER COMPANY - Site Search 

Customer Communication Power Supply Facilities Corporate Information 

Top> Relpases ·Announcements> Press Releases,. 2Cl13 > 111111\ation of an External Profesf,1onal to t11e Contarn1natecl Water ,Jnd Tank C1 
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Presentation & Handouts 
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Purchases 
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Press Releases 2013 

Press Release (Sep 10,2013) 

Invitation of an External Professional, to tt 
Water and Tank Countermeasures Headqua 

On August 26 this year, we set up the "Contaminated Water and Tank Countern1easures Headqu. 

invite Mr. Lake H. Barrett (former US Nuclear Regulatory Commission, and former US Departmen 

familiar with clean"up and decontamination technology, as an outside expert to the "Contarninatec 

He<idq1.J:;irters" 

Based on his international knowledge and experience, acquir·cd by e11gaging in contr·ol of the Thr·( 

Nuclear Regulatory Commission. he will participate in the meetings of the Contaminated Wator ar 

Headquarters and each project team. and will provide advice regarding decontam1nat1on issues SI 

countermeasures at the request of TEPCO 

We recognize th:;it bringing the cont<imin:;ited w<iter under control is the most urgent Q.nd serious I! 

by the Japanese gove1·nment, and utilizing the immense amount of expertise p1·ovided by p1·ofess1 

TEPCO will strive relcntlossly to rectify this issue. 

http://\V\V\V.tepco.co.jp/en/press/C'orp-com/release/2013/ 12 3044 J _ 51 JO .httnl 0911312013 
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,\I ~AAij[£f\!9~·~·l'f~~·1 1 ~, 19.0,5 .?·J~Oi<!"l:'tYS towards Customer Power Supply Corporate 
the revitalization of reform Communication Facilities Information 
Fukushima 

Business Streaml1n1ng Service Guide Thermal Corporate Overv1 

About Compensation for Nuclear Reforrn Online Service Hydroelectric Investor Relation 
Nuclear Damages Request Nuclear International Act1 
Current s1tL.Jat1011 of Custorner Support Renewable Energies Procurement 
Fukushima Da11chi arid 

FAQ Power Supply & Overseas Corisu 
Daini nuclear power 

Customer Inquiries Network Services 
station 

Fuels R&D 

http://\V\V\V,tepco.eo.jp/en/press/C'orp-com/release/2013/1230443_5 l JO.httnl 0911 J/20 I J 
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ti TOKYO ElECTRIC POWER COMPANY 
·'"' 

Cus\on1er Comniunication Power Supply Facilities Corporate lnforrnation Contact Us 

•Releases· 
Announcements 

Archives 

Fukushim;i D~iichi NP$ 

Prompt Report 

Announcoments 

Resource Gallery 

Fuel Consumption I Fuel 

Pureh;ises 

Media Contacts 

Press Releases $e;irch 

Me!HiUre'O IQW<lHl'O 
the revitalization of 
Fukushima 

Al10<JI Compers~lion fo( 

Nuclear Om11ages 

Current ~1tu~t1011 of 

p,_,i._ush1m,1 D~11ch' and 

D~1n1 rud:nr rowor 

>ll!\l(Jt1 

•111'1 

Press Releases 2013 

Press Release (Sep 10,2013) 

Invitation of an External Professional, to the Contaminated 
Water and Tank Countermeasures Headquarters 

On August 26 this vear, v.e set up the ''Contaonlnnted WJter ;:md Tani\ Countermeasures HeJdqUJrters:' Todil\' vie hJve determined to 

invite Mr, L;ike H Barrett !former US l~uGleJr Pegul<itory Commission. Jnd lornier US DepJrtnient of Ener9yl. Jn overstJS e~pert 

familiar w1m clean-up Jnd decontanimat1on techno109y, as an outside expert to the "Contanimated Water and Tank Countermeasures 

HeadquariE1rs ' 

Based on 111s 1ntcrnatrona1 knowlcllgc Jnd oxporronce, ocqOJirod by ongag1ng 1n control of tho ·1 hr cc Milo lclJnd acc1dont at_ t_tw US 

Nuclenr Rcgl1lntory Comm1ssior1. hC' will part1c1pak in tr1c rTIQQt1ngs ol tlw Co11\am1nakd Water <ond Tani' Cc>ontermoasurcs 

Headquarters Jnd earh projerl leJm and 'l>'ill provide advice regJrd1ng decontaminJt1on 1soues such a5 contan11nated water 

v:;unt0rn1.,,asureo at the reque51 of TFPCO 

w~ rncoyn1io t~1ut bri1191rig tt1e curitclm1nutud ~!J\~r und<;r l:vntrnl 1~ tlm 1l1v~t u191"rrt arid ~~nL'O~ 1~~u<; tllut ww 1nu~t add1e~~ SuppL'rted 

by the J<ipancse governrtoem. and ul1liLrr19 the rrnrnensc amount of expertise provided by professionals around the world all of us 81 

rEPCU will strive rclQnllc~sly to reddy lh1~ issue 

Me11sun1'> towarci11 Cu'Otomer Power Supply Corpori.'lte Contact Ui; 
1·efor1Y1 Cornmur1icatlon Facilities Information 

fiuorric•;~ Si1c\Hnl1111nq Sc•rv"w Gu1Jc• Thc•11r•JI (-orp0rnl1' Ovl'"'"'W Gc•1wf(1I 1r·~'""l'; 

Nuclear Keform Online '.;er.'1G6 Hydroel~nnc lnv~9-or Kelatlons M':idla Contacts 

keqw8st ~Jucicar I nlcrr ai1onal Act1v111cs lnl't51or Rc1a11ons 

Cu~torrcr Support R0n0wnr.ilu L11Hf,,AS Pror.uwn•uct lnqu1rro~ 

'"Q Pow~r Supply & QyP,rsaas Con~11lt~nr;y Proeurnnwnl lnqu1nAs 

Cumorrcr lrq111ncs Ndwork Scr'JiC~\l CuotomH lnqu1ne:; 

Fu~lt, "" (:1,n-;1iltl•"''/ lr,~urr1~; 

http://\V\V\V.tepco.co.jp/en/press/C'orp-com/release/2013/ 12 3044 J _ 51 JO .httnl 0911312013 
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Progress and improvements of the 
improved ALPS {multi-nuclide removall~_st""'e""'m..;.._ __ _ 

<Reference> 

September 11, 2014 

. -- / ,_ ~ / 

---------- ------~. 

' 

Outside view of improved ALPS building (photo taken on Sept 5 2014) 

• I ::::;. 

Main facilities of Unit A installed, 

Unit A is under pre-operation inspection from Sept 8, 

After approval, "hot testing" will be started using 

actual RO concentrated salt water. 

Main facilities and the roof, walls of Unit C is currently 
been installed, 

... Cross-flow filter (photo taken on Aug 17 2014) Photo taken by TEPCO 
t~ :!11!!1!;• 
'"""""' 1 



1. Measures for happenings during hot testing 

... 

Following measures are taken for hot testing* of the improved ALPS system. 

Leakage prevention measures, enhanced physical barriers to contain any leaks, 

improved leak detection, management improvement such as change of manuals and 

backup facilities have been implemented to take quick response in unexpected 

happenings. 

The improved ALPS system, of which the design is the same with the existing ALPS 

system has benefited from the experience with the existing ALPS system. 

* At hot testing, where actual RO concentrated salt water is treated, initial performance 
is checked as well as finding errors and improving the system to enable stable operation 
during full-scale operation . 

t~ :!11!!1!;• 2 
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2. Safety measures reflecting the lessons learned from the existing ALPS system (1) 

... 

Seven large improvements were made reflecting the lessons learned from the hot testing of 
the existing ALPS system, enabling broad response in unexpected situations. 

No. 
Errors confirmed in the existing ALPS system 

Errors Causes 
Leakage occurred where partial corrosion of 

1 
Leakage from clearance where stainless steel generatP.d at batch treatment 
corrosion is occurring tanks. 

Corrosion was also confirmed at flanges. 
Process flaw occurred due to the opening of a 

Improvements 

Rubber linings were installed in places where 

corrosion mriy occur. 

Gasket-shaped sacrificial anode was installed at 
flanges where corrosion may occur. 

2 
Operation suspension due to 

process flaw 

valve that does not open in usual situation while Logic has been changed so that process flaw 

pouring mP.dicinal solution followP.d by activation wouldn't happP.n. 

Operation suspension due to 

3 defect in motor of crane to 
exchange HIC (waste tank) 

of liquid level signal. 

Defect was found in one of four motors of the 

crane to exchange HIC. 

. . d Signal went off due to overload of two booster 
Operation suspension ue to 

4 pumps since operation li\'as continued in excess 
overload trip of booster pump 

Radioactive material 

5 
concentration rise in outlet 

water due to damage in Cll 
(cross flow filter) 
Operation suspension due to 

6 bleeding from sample tank 

manhole 

Operation suspension due to 

7 defect in pump of 
coprecipitation tank 

low flow, and the two pumps stopped. 

Carbonate flowed to the downstream due to 

damage in teflon packing of Cf I. 

No abnormality was found by inspection of 

connection or torque strength. 

Anchoring of deposits at pumps to conduct PH 

sampling turned out to be the cause. 

Backup facilities were prepared to prevent long 

suspension. 

Monitoring were strengthened to check if the 

operation does not continue under excess low 

flow. 

Packing was improved to synthetic rubber 

Dams were built around the facilities to avoid 

any leakage expansion. 

Patrols are conducted. 

Line to wash system with medicinal solution was 

installed enabling washing of system. 

t~ :!11!!1!;• 3 
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3. Safety measures reflecting the lessons learned from the existing ALPS system (2) 

... 

Expected defects during hot testing 

Leakage from tanks 
-Should any leakage occur, physical barriers, daily patrols and leak detection system will 
prevent any effect to the surrounding environment. 

Radioactive material concentration rise in outlet water of various filters 

-Contamination will be prevented by conducting sampling from sampling tanks before 
transferring treated water to the tank areas. 

··--. ----· 

t~ :!11!!1!;• 4 
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<Reference> Future schedule (Improved ALPS) 

• Approval from NRA: Aug 27 2014 

• Pre-operation inspection: Since Sept 8 2014 

• Hot testing (Unit A) start: After approval of inspection 

• Inspection and hot testing of Units Band C will be conducted as well. 

• Full-scale operation will be after confirming performance in hot testing and installing the three sampling tanks. 
[Target set in FY2014 (around December) 

Aug Sept Oct and after 
Approval from NRA (Aug 27) Full-srnlc opcr~tion 

1 ' 
' Unit A Installation 

Common line Cold testing/pre-operation test 

Hot testing 
•••• I 

1 Unit B 
Installation 

:Cold testing/pre-operation test 

l Hot testing 
•••• I 

Unit C 
Installation 

Cold testing/pre-operation test 

. Hot testing 
• ••• I 

-
't.1).1 Schedule due to the situation of construction etc. 
1: 1 !II!!'!!:• 
- 5 



<Reference> System diagram 

Difference between the existing ALPS system 

... 

Improved ALPS system 

1) Preprocessing facility 

(carbonate deposition process) 

Acceptance tank 1 
Supply tank 

To HIC 

{' "' sludge 1 1 

' ' ~ - f ~. 

' ' 

CCF 

Supply pump 

Atceptance tan~ 2 

~I <: . 

CoprecipitatiOn 

tank 

' 
Buffer 

tank 

oric 

Soda 

Caustic soda 

Booster 
pump l 

Unit A 

Unit B 

Unit C 

t~ :!ll!!l!;•:tJ 
'"""""' 

1) Preprocessing and steel coprecipitation were taken and treatment 
conducted at adsorption tower 

2) Number of adsorption tower increased from 16 to 18 

To HIC for adsorbent "' /,\ /,\ "' "' "' /,\ • • Used • • • 2) Improved ALPS system 
I I I I I I I 
1 1 aidso•bent 1 1 

· - · Ads'o-tPtiO_n. i 
v t i'-'lvl'-'liL-'lllL-'llL-"M"-'11 .... 

I I I I 
I I I I 
I I I I 
I I I I 

"' "' "' "' 
I I I I 

'U:11ed1 ' 
' ' ' I ~dsorl:ien 

'I' 'I' 'I' 'I' 

' ' ' ' ' ' ' ' ' ' ' ' 'I' 'I' 'I' 

To HIC for adsorbent 

Outle'~/' 
filte 

Transfer 

tank 2 Sampling 

tank 

p 

p 

*All units are the same design . 

Tanks 

6 



Norton, Charles 

From: 
Sent: 
To: 
Subject: 

Nuclear Sector Colleagues, 

Tateiwa, Kenji <tateiwa.kenji@tepco.cojp> 
Thursday, September 18, 2014 9:38 PM 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, Sept. 19 at 3pm EDT 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Sept. 19, 2014 at 3 pm Eastern Daylight Time 
(No call next week. Next call will be on Fri. Oct. 3 at 3 pm.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Fukushima Prefectural Conference on Decommissioning (9/10/2014) 
(only in Japanese) 
1-1. Radioactivity Dispersion Mitigation Measures for Unit 1 Reactor Building Cover Dismantling 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/e140910 01-L pdf 

1-2. Improvements of Work Environment at Fukushima Daiichi 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/e140910 02-Lpdf 

1-3. Status on Contaminated Water Issues and Actions Taken 
http://www. te pco. co. j p/n u/fu ku shim a-n p/road ma p/i mages/e 14091 0 03-j. pdf 

2. Hot Test Run Begins for Additional ALPS (9/17/2014) 
http://www.tepco.co.jp/en/press/corp-com/release/2014/1242012 5892 .html 
(reference material) 
http:l/www.tepco.co.jp/en/nu/fukushima-np/handouts/2014/images/handouts 140911 04-e.pdf 

3. Japan Times article on the vivid account of Fukushima Daiichi first responders 
3-1. "Workers grappled with darkness at start of Fukushima nuclear crisis" 
http://www. japa nti mes. co. j p/ n ews/2014/09/02/national/workers-g ra pp I ed-d a rkness-sta rt-fu kush ima-n ucl ear­

crisis/# .V AeHZLywaEJ 

3-2. "Response stymied by loss of electricity" 
http://www.japantimes.co. jp/news/2014/09/02/national/response-stymied-loss-electricity/#. V AeLSbywaEI 

3-3. "Fukushima workers tried to save reactor 1 through venting" 
http://www.japantimes.co. jp/news/2014/09/02/national/workers-tried-save-reactor-1-ventinq/#. VAeLBbywa El 

3-4. "Hydrogen explosion left Fukushima No. 1 workers sure they would die" 
http://www. japa nti mes. co. j p/ n ews/2014/09/ 1 O/national/h yd rogen-explosion-left-f uku shi ma-no-1-workers-su re-th ey-wou Id­

d ie/# .VBJ Ff GR t8k 

3-5. "Fukushima No. 2 scrambled to avoid same fate as sister site Fukushima No. 1" 
http://www. japa nti mes. co. j p/news/2014/09/ 1 O/n ational/fu kush i ma-2-scram bled-avo i d-fate-s ister-s ite-fu kush i ma-
1 /#.VB I jmR t81 



3-6. "Yoshida's call on seawater kept reactor cool as Tokyo dithered" 
http://www. japa nti mes. co. j pl n ews/2014/09/ 14/national/yosh id as-ca 11-seawate r-kept-reactor-cool-tokyo-d ithered/#. VBc-­

WR t81 

3-7. "A melted shoe and a farewell letter in the dark" 
http://www. japa nti mes .co. j pl n ews/2014/09/ 14/national/ me I ted-s hoe-fa re we I I-letter-dark-tu kush ima-1 /#. VBdG im R t8 I 

3-8. "Responders cowed by explosion at reactor 3 building of Fukushima No. 1" 
http://www. japa nti mes. co. j pl n ews/2014/09/ 14/national/ res pon de rs-cowered-by-explos ion-at-n o-3-reactor-bu i Id in qi#. VBc­

BG R t81 

• If you cannot display Japanese characters, please install the following font packs: 
http:/lwww.adobe.com/support/downloads/detail. jsp ?ftp I 0=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 ext.)116 
mobile: (b)(6J 

-----Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa. Kenji 
Sent: Thursday, September 11, 201411:17 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri. Sept. 12 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Sept. 12, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri. Sept. 19 at 3 pm.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Completion of Sr-Immobilization Measure by Injection of Apatite/Zeolite/Gravel Mixture in Soil (9/11/2014) 
(only in Japanese) 
http: /lwww. te pco. co. j p/n u/fu ku sh i ma-n p/ha n douts/2014/i m ages/hand outs 140911 06-j. pdf 

2. Additional ALPS in Preparation for Hot Testing (9/11/2014) 
(only in Japanese) 
http://www.tepee.co .jp/nu/f ukushima-np/handouts/2014/images/handouts 140911 08-j .pdf 

3. Installation of Seawater Radioactivity Monitor and Status of Seabed Covering (9/11/2014) 
http:/lwww.tepco.co.jp/nu/fukushima-np/handouts/2014/images/handouts 140911 07-j .pdf 
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4. Government Investigation Committee Testimony Transcripts of Former 1F Site Superintendent Yoshida and 
Others (9/11/2014) 
(only in Japanese) 
http://www.cas.ge. jp/jp/genpatsujiko/hearing koukai/hearing list.html 

5. "Asahi retracts article about Yoshida testimony that reported 'workers withdrew against order"' (9/11/2014) 
http://ajw.asahi.com/article/behind news/social atfairs/AJ201409110080 

All the best, 
Kenji 

----- Original Message ----­
From: Tateiwa, Kenji 
To: Tateiwa, Kenji 
Sent: Friday, September 05, 2014 12:22 AM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Sept. 5 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Sept. 5, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri. Sept. 12 at 3 pm.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. Inadvertent Drop of Fuel Handling Machine Console in Unit 3 SFP (9/1/2014) 
(only in Japanese) 
http://www. tepco .co. j p/ n u/fu kush i ma-n p/handouts/2014/i mag es/handouts 140901 04-j. pdf 

(video) 
http://www.tepco.co.jp/en/news/library/archive-e. html?video uuid=g3bg9917 &catid=61785 

2. Unit 2 SIC Lower Outer Surface Inspection Results (9/4/2014) 
(only in Japanese) 
http://www.tepco.co. jp/nu/fukushima-np/handouts/2014/images/handouts 140904 06-j .pdf 

3. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (8/26/2014) 
(only in Japanese) 
3-1. Status of Onsite Work Related to Contaminated Water Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1140826 03-j .pdf 

3-2. Response to Issues Raised at the Meeting 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1140826 04-j .pdf 

4. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (8/28/2014) 
(only in Japanese) 
4-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140828 04-j .pdf 

4-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/f ukushima-np/roadmap/images/d 140828 05-j .pdf 

4-3. Water Treatment 

3 



http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140828 07 -i .pdf 

4-4. Reduction of Radioactivity Release to the Environment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140828 08-j .pdf 

4-5. Spent Fuel Pool Related Activities 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140828 10-j .pdf 

4-6. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fLikLishima-np/roadmap/images/d 140828 11-j .pdf 

4-7. Radioactive Waste Disposal 
http://www.tepco.co.jp/nu/fLikLishima-np/roadmap/images/d 140828 12-j .pdf 

4-8. Selection of Demonstration Testing of Tritium Separation Technologies 
http://www.tepco.co.jp/nu/fLikLishima-np/roadmap/images/d 140828 14-j .pdf 

5. IRID Guideline of Requirement for Proposal on "the Feasibility Study of Essential Technologies for Internal 
RPV Investigation" (9/2/2014) 
http ://i rid. or. jp/wp-content/ LI pload s/2014/09/20140829 e. pdf 

6. "The Unsung Heroes of Fukushima" (8/25/2014) 
Commentary on Fukushima Daini by Professor Najmedin Meshkati (NAS Fukushima Committee Member) 
http://www.japantimes.co.jp/opinion/2014/08/25/commentary/japan-commentary/unsLing-heroes-
f ukLishima/#. U twmKOOrTp 

7. "Workers grappled with darkness at start of Fukushima nuclear crisis" (9/2/2014) 
Japan Times article on the vivid account of Fukushima Daiichi first responders. 
http: I /www. japan times. co. j p/news/2014/09/02/ n ational/workers-g ra pp I ed-da rkn ess-s ta rt-fu kush i ma-n LI cl ear­
cris is/# .VAZ F Kwj8wo 

All the best, 
Kenji 

-----Original Message----­
From: Tateiwa. Kenji (mobile) 
To: Tateiwa. Kenji 
Sent: Thursday, August 21. 2014 8:18 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Aug. 22 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Aug. 22, 2014 at 3 pm Eastern Daylight Time 
(No call next week. Next call will be on Fri. Sept. 5 at 3 pm.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Demonstration Testing of Underwater Robot for Inspecting Lower-outer Surface of Torus (8/18/2014) 
(only in Japanese) 
http://www. tepco .co. j p/ n u/fu kush ima-n p/handouts/2014/images/ha ndo uts 140818 03-L pdf 

2. Verification Testing of High-performance ALPS (8/18/2014) 
(only in Japanese) 
http://www.tepee.co. jp/nu/fukushima-np/handouts/2014/images/handouts 140818 07-j. pdf 
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(photos: 8/20/2014) 
http: //photo. te pco. co. j p/ 12121140820-01 j. html 

3. NRA Special Facilities Monitoring and Evaluation Committee (8/19/2014) 
(only in Japanese) 
3-1. Status of Seawater Piping Trench "Ice Barrier" and Mockup Testing of Grout Injection, etc. 
http://www. tepco .co. j p/ n u/fu kush ima-n p/handouts/2014/images/ha ndo uts 140819 02-L pdf 

3-2. Estimated Release of Radioactivity Due to Unit 3 Reactor Building Rubble Removal 
http://www. tepco .co. j p/ n u/fu kush ima-n p/handouts/2014/images/ha ndo uts 140819 03-L pdf 

4. Construction Status of "Frozen Soil Wall" (8/21/2014) 
(only in Japanese) 
http://www. tepco .co. j p/ n u/fu kush ima-n p/handouts/2014/images/ha ndo uts 140821 05-L pdf 

5. Improved Process to Analyze Strontium-90 (8/19/2014) 
(only in Japanese) 
http://www. tepco .co. j p/ n u/fu kush ima -n p/handouts/2014/images/ha ndo uts 140819 05-L pdf 

All the best, 
Kenji 

-----Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa. Kenji 
Sent: Thursday, August 14, 2014 6:43 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Aug. 15 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Aug. 15, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri. Aug. 22 at 3 pm.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Verification Testing of Subdrain Water Treatment Facility (8/1112014) 
http://www.tepco.co. jp/en/nu/fukushima-np/handouts/2014/images/handouts 140811 04-e. odf 

2. Measures to Reduce Seawater Contamination (8/11/2014) 
http://www. tepco .co. j p/ en/n u/fu kush ima-n p/hand outs/2014/images/h a ndo uts 140811 03-e. pdf 

3. Difference between Ice Barrier of Trench and Frozen Soil Wall (8/5/2014) 
(video clip) 
https://www.youtube.com/watch?v=C6YSOrfS 1 Kc 

4. Retiring Areva Water Treatment Facility (8/11/2014) 
(only in Japanese) 
http://www.tepco.co. jp/nu/fukushima-np/handouts/2014/images/handouts 140811 07 -j. pdf 

5. Construction Plan for Additional Solid Waste Storage Warehouse (8/13/2014) 
(only in Japanese) 
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http://www.tepco.co.jp/cc/press/betu 14 j/images/140813j0209 .pdf 

All the best, 
Kenji 
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it9~G5l~f~£1Cfcttt8~G5l~cp(::±1E~~~~~~1.il§ (Hi*' H2, H4, H9I 1) :P) 

I o ~5l~)~~:§:G.L.-1 ml~~~~ L,;, ii!!~c5l~ :§:~0€0 I 
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*Ii~ ~§m~iJiffili 
~111 illD D )n 
a~t!t~~~ ~~mJfflr/J~~ioo~~fg ~~~t · ~~~~~fg1z:*1~ G, t&~~iJI 

frrn~~D~o 

DiH p 
t==----

0.204S n 

~IJI illD *a~ 
7.l<R.WfffZ:ffiinx Sh.QC c ~ni~~ 

t!~g~ 

R0;~*®1J<R9fl 1000m3§~ 

°7-:J'J~~ 

t : ij~O)~t~_t~~1J:~~ 

Di : ij~O)f/sJi~ 

H : 1.J<fi~ 

/J ~l1*0)t~~ 
s : ~~1~m;~~1;:as11.Q 

t-1*~0)~lf§5 I ~~®/J 
T7 : ~~*~~0)~1.)$ 

~~~~[mm] 

5.7 

~~[mm] 

12.0 
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<•~) •l!~/?O)tftii~lJl · ii~E111iliiilli® 
mu•·~ ~!J!fiffi 

~IJI iiffi D )n 
tt9st=J:-@l:zd~tl~-x::; rC:El~r=J:-@3ZAE~-x::; r~~tBG, ~n5 

~ tt'~ 9-@ c C: r= J: l0 l:zd~tl ~!jl 1lffi ~ ~J5ffio 
L -

.... m .. 
H 

~IJI 1iffi *a~ 

- • ttl~~~~ m . 1r.:!Cioo_ -~ 

g : m/J1JDJ£§i 
H : tl5f~too1J''30)m'~'a::-cO)~e~i 
L : 'ii11~~1J''3~!~m'~'a::-cO)~e~i 
cH : 7J<3f11.Jrq]~~~tam 
±tB~l;:~.Q,ii11-E-x '_)I- : M1 [N. m]=mXgXCHXH 
E3ml;:~.Q3Z~-E-x'J I-: M2 [N · m]=mXgXL 

tt9ar=J:-@l:zd~tl~-x::; r rctEl~r=J:-@3ZAE~-><::; rd:: l0 JJ \cv' c c:tJ\ 
5, l:zd~tl G1Jv \ c C: ~ni~~o 

~!~g~1]\ CH 
'iii¥!J-E - .)( '_) I- 3Z~-E- .)('_)I-

[ kN · m] [kN · m] 

Ro;.e*®7J< 1000m3§m 0.36 2.1x104 7.0X 104 
~r'-it"eB """J-::;'JYA (8:7-::;A) "T a 
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<•~) ·-~/?O)~-ii~iJi. ili~ll111iliiilli@ 

Jt!JttBRilJ S s r~xg-g-Q~iflfiffi 
~III iiffi 1.J )n 

9 :;Qtctrmn~ B :7-::; AO)a~1ooC'lf>.Q 
tJ~, ~~±t9~1DS s t=J:.Qit9~1.Jt=-c 
§%~9 .QJil1\1.J~~a!JI1illl9 .QC C:: t=J: VJ, 
9 :J:70)~97J<~!~~*i1~t= :)v \-Ca!JI1rrn~ 
~n~o 

~III iiffi *a~ 

z 

2451 =:+8 

2 460::-+e 

2 22E-h'3 

2005::+8 

1 1i:i:::::+'d 

1 8313::+8 

1 114::::03 

8909::+7 

6 el82=:+7 

4455:;:+7 

2 227::+7 

0000::-+-0 

~~tt9~itlr=J:.Qtt9~1.J r=x~ G -c§%~9 .QJil1\1.J~rct~lfgi~J: VJ t,1J\c <, ~!~~ 
tJ~*i1~ch.Q c C:: ~nla~ Grc.o 

t!~8~ ~ijl fiffi g~ 1\1 ~ijlfiffil~§ ~ti:H~ ~lf~f~ $1\l 

RO 1~Ut& 
ij~®/J 246 360 MPa 

~&B~ 1< ~@ 0.66 1 -
/~/I 7 
~r-.t® "T a f~*mmJv r (7.1<1115~) 515~ 355 525 MPa 

f~*jjjlt\Jv r c~B~1J~) 515~ 506 525 MPa 
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1 . ~J? JSJ miJJ-f41! 
2. ttt!-iii(!)*iiiJJ-
3. $~~±-~(!)iJJJ-·@11& 

4. f#~7J<l&7J<-ftJ:1 1)J~' 

5. id!l'7J<-ftJ:1 1JJ~' 

6. ;@7J<-ftJ:1 1)J~' 
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~ti L1..J ,- I- 'Z !i!"' ~ I) IL L.lJ l- 0..... ~ ;r.'j e=i r----------~ 
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2. 1 
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... 
t~ 

r---------------------------------
: 5ilJ:iE,~ 1 -15 : 
: 5ilJ :iE B iey: 3¥ Pl 2 5 ~ 8 ~ 1 9 8 i 
I I 

: 1 6 : 00 - 1 7 : 00 : ·- -------------- ---------------- --' 

*'~~* ;ftu '.iE 
~ 

;mAE:B 
70 ::. rr1~i! :=,~;t.:. 

(:J"-t1: 

1 8/19 >98. 5 

2 8/19 5. 4 

3 8/19 0. 03 

4 8/19 0 

5 8/19 0 

6 8/19 0 

1 :::rri;om::Hu·~ 
~ yfti:) 

1 . 5 

0. 1 

0. 05 

0. 04 

0. 06 

0. 06 

7 8/19 0 0. 045 

8 8/19 0 0. 06 

9 8/19 0. 135 0. 015 

10 8/19 89. 64 0. 36 

11 8/19 95. 55 0. 45 

12 8/19 89. 65 o. 35 

13 8/19 0. 28 0. 07 

14 8/19 0. 01 0. 1 1 

15 8/19 0. 009 0. 015 
~11:~~-·J 

•itr : [mSv/h] 

r---------------------------------
1 • 

: 5ff1J:iE,~ 16-30 : 
: 5l1J:iE B iey: 3¥.6l25~8~ 20 B : 
I I 

: 1 6: 00 - 1 7 : 00 : ·- ---------- ---------------- ------· •itz. : [mSv/h] 

*~~¥ 
~I~ t"ffl ~ ;~UXE~ ;mXEB 

/G~! "1':$!j:5~ .. -;:. 1<:M1:$!'j:5~:-;:, 
~I~ Iii~ 

Ult~) ·: i"t~} 

O~:h 
r b.?7"J=!=:l.1 16 8/20 8. 96 0. 04 ffi ~~50crn/illic J~7'J-H-

Ojijtl, r b.?, .. ~l_, 17 8/20 0. 03 0. 1 0 ffi 

O~h 
J ~\;~.· .. ~V 18 8/20 0. 02 0. 08 ffi 

O~:h 19 8/20 1. 96 0. 04 ffi J~?·J ~ _t 

Ojijtl, 20 8/20 0. 02 0. 08 ffi 

Ojijtl, 21 8!20 0. 09 0. 08 ffi 

H~tl, 22 8!20 0. 1 2 0. 03 ffi 

O~h 23 8120 2. 90 0. 1 0 ffi 

o~n 24 8/20 0. 04 0. 1 6 ffi J. l.v»~ /-

O~:h ~-f~:, 25 8120 1 . 24 0. 06 ffi 

H~tl, ~ f~:.., 26 8/20 0 0. 1 1 ffi 

o~n ~-f!E.:.., 27 8/20 0. 04 0. 03 ffi No3(:1Q:l~ 

o~n 28 8120 0. 08 0. 03 ffi i· .,.,~ _t 

O~:h 29 8120 0. 8 1 . 2 ffi i· .,.,~ _t 

O~:h 30 8120 0. 02 0. 1 2 ffi 
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... 
t~ 

r--------------------------------~ 

: ;11J~g 31-52 : 
: ;11J~B~:¥'5.t25~8~20B : 
I I 

1 6 : 00 ,.._, 1 7 : 00 : 
--------------------------------- ' 

~~* 
;,~~AE:g ;J!IJAEE3 

fOµrr.t.9.~~~~ 

i /HR-~ 

31 8/20 4. 89 

32 8/20 1 5 

33 8/20 0 

34 8/20 0. 06 

35 8/20 0. 01 

36 8/20 0 

37 8/20 0. 03 

38 8/20 0. 01 

39 8/20 0 

40 8/20 0. 03 

41 8/20 0 

42 8!20 0 

43 8/20 0. 06 

44 8/20 0 

45 8/20 0 
-

$i.ll : [mSv/h] 

~f~ Ills 
1cr·l•,.:;.p::.:i~~ 

~ Yl~) 

0. 1 1 jij J. l.v»~ /-
No2cla.:G 

1 jij J J.v.,~.t 
No1cla.:G 

0. 06 ~ 

0. 02 ~ 

0. 02 ~ 

0. 02 ~ 

0. 04 ~ 

0. 04 jij 

0. 04 jij 

0. 03 ~ 

0. 03 ~ 

0. 03 ~ 

0. 03 ~ 

0. 03 jij 

o. 03 ~ 

,--------------------------------~ 

: 511]~,ifa 53-60 : 
: ;11J~ B ~: ¥ P.X:25~8 ~ 21 B : 
I I 

14: 30 - 15: 10 !i! i.ll : [mSv/h] 
---------------------------------

~$!~$ 

il!~AE:.~ ;m>EB ~f~ IMs 
(0µfl'l~~~:j':;E 1c·nJR.~:!:i~~ 

• .. 8te,.1 (-,t~) 

46 8/20 0. 01 0. 02 ~ 

47 8!20 0 o. 04 ~ 

48 8/20 0 0. 04 ~ 

49 8/20 0. 03 0. 03 ~ 

50 8/20 0. 04 0. 03 ~ 

51 8/20 0. 02 0. 03 ~ 

52 8!20 0. 02 0. 03 ~ 

53 8/21 5. 80 0. 20 8i1jtl 

54 8/21 0 0. 06 8~tl 

55 8/21 0. 02 0. 08 B~h 

56 8/21 0 0. 05 B~tl 

57 8/21 0. 01 0. 04 8~h 

58 8/21 0. 01 0. 04 8~h 

59 8/21 0. 01 0. 04 8i1jtl 

60 8/21 0 0. 05 B~tl 
-
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, --------------------------------~ 

: ;~~ J:E.i#a 61 ...... 78 : 
: ;~11~ B~ :IJL/l.X:251F8Fl22B : 
: 14:40 ...... 16:20 : 
,_ ---------- ------- - - - ------ - - - - - - · 

*ll!~~ 
;m:iE 

)~,lj )'.E 8 
~ 70,:1n~:_c:.i:;_c;,i; ·1c:r1'~il!~:.C~ 

Ul~; ~.rt~:· 

6 1 8122 0. 005 0. 010 

62 8122 0. 004 0. 010 

63 8 /22 o. 005 0. 01 1 

64 8122 0. 004 0. 01 1 

65 8122 0 . 00 1 0. 0 1 1 

66 8122 0 . 002 0. 01 1 

67 8122 0 0. 012 

68 8122 0 . 002 0. 013 

69 8122 0 . 003 0. 0 1 1 

!i!f.!L : [mSv/h] 

7( (~ Iii ~ 

O~tt 

DAtt 

o;;n 

e~n 

Bi'itt 

Bi'itt 

~tt 

~tt 

e;n 

!i!ift : [mSv/h] 

*-llE~ 

;,~~)'.£~, ;~~~8 ~I~ IM5 
70amiG:~ :SU:lt1 1 "M\Uil~ii·t;. 

(.:3~) ( :-- f~; 

70 8/22 o. 001 0. 0 1 1 B~h 

71 8/22 0. 001 0. 01 1 o~n 

72 8 /22 o. 002 0. 01 1 o~n 

73 8 /22 0 0. 010 O~tt 

74 8 /22 0. 001 0. 010 o~n 

75 8 /22 0 . 001 0. 00 9 O~tt 

76 8! 22 0 0. 010 eatt 
77 8 / 22 0 . 143 0. 007 ~n 

7 JJ- ':/ - l-t 

No53cl6. t::. 

78 8 / 22 o. 002 0. 008 ~n 

45 



,- - - - - - - - - - ------ - - - - - - - - - - ------ - - - - -, 
: rn11:iE,~ 19-91 
: ;D1J '.lE B ~: !j! PX: 2 51:F 8 Fl 2 9 B 
I 

: 1 1 : O 5,..., 1 1 : 3 5 , $itI : [mSv/h] ·- ----------- ---------------- ---------· 
;R~AE 

*l1~* 
~ 

;~1J~8 ~f~ Iii ~ 
70::·ri~~:!:i~ii. 1c·u~~:!:i:a;1t 

( .. it)~· ( y J;;'~· 

79 8/29 0. 43 0. 02 BUl 

80 8/29 0. 285 0. 015 B~h 

81 8/29 0. 825 0. 025 B~h 

82 8/29 0. 04 0. 02 B)!jh 

83 8/29 0. 035 0. 025 B~h 

84 8/29 0. 1 7 0. 03 B~h 

85 8/29 0. 005 0. 03 B~h 

86 8/29 0 0. 04 B~tl 

87 8/29 o. 07 0. 03 B~tl 

88 8/29 o. 1 7 0. 03 B~tl 

89 8/29 0. 20 0. 1 0 B~h 

90 8/29 0. 21 0. 04 B~h 

91 8/29 o. 1 2 0. 03 B~tl 

... *i.ltll'.JE~: :---va-~~iijt~it-lf-""1' j.-1) (AE-1338) 

r----------------------------------------------------------------------

~~?I~(]) cp f;t, *fR_;_$;1J{~{, 'f=-~* 
;~1JtE 0 

/3 *fRiJ{1 mSv/h~...t.(])7-~r;t, *~pg 
~m~r=~J! 

lii<L' i; ~ (]) 71< (]) t=-* LJ ~9 {, 'm rff <;Du 
1EF.a 10, 11, 12) (;t, *fR_;_$;1J{~{, \ft.,ijJaJ 0 

t~ •~•n~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

...... ., ~ifi~~·~li~~.t.t ~*'.1i7JtJFi:l'.~ti 
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1111~ 8 ~: 8.F.l 27 815:10 

0.05 

I ROill§7J<IS-M11 B I 
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*~;~~~*a~~r~£x -C55~i'QIHJ~~~AE u, 3~~i'QIHJ(J)±fi~[Q]~>Z u, ~ff39YIJrz:1~B' 

tlffi~UefZ:ffl)~; ~ni~~ u, *~; C 13) 1J~o.01 mSv/h*)~*fZ:~-@£C'±ti~B*n 
*3~~I 1) J7~~1~U±.0)51"rtJfi (No.57) 0)*1~;; ( 13) 1Jto.01 mSv/hc65.QC c:g:~~~x--C~~~ 

- - - - - - - - - - - - . I.ill~ - - - - -
---------------- ---------- -------
- - - - - - - - - - - j- - - - - i - - - - ------..---..· ~~ - .. 
---====:::::::::~~-- ___ ...::...----r-!r-1i(t"'- \ .~, -.1 ·< ./ / 
- ~~- :~: ::'· •J(' 

- ~ 'iiiij[jj~;, '. 
/' • I""',~® 

f~AE~h-@ i . ' 

;~~i'Hlal 

~~~ • [Q)!l:Sr:J D -

E~E*~40cm. ±ti*~30cm 

~Ctml~U G, ~J]m~t;ffi!~ 

5§~1J5~§~-C71ffl G1J:~ \<-CO)Ei~~ 

O)lE.~. ~1;:3ocm}@~U G -C*®;.5t;J!~ 

~1JJC5§~1J~1J:~ \C:cnrc5~m 

~-C~5§~i'BIHIC: G-CB*n 

No 

No 
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. -· -· - --- - - --· - - --.-- ..... -

------

.••. 

'." 

- - - -
-·-· - -·- - - -

"\·,: 

[lJMfijlj (H=300cm) 7C 7 ~5.5t] 

.-
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• ~z~!I (1'f~B~71'9~!J) (J)~ffii!B (~j:t) 1= .. ±(J)?c:7'J!,,-~-t--~~9'.ii:(8/27E'.W;f:7) 
• t1~1.t<im1AJ;;m1.t<~@Ji& .. ~i~<911;:t;?> 
• t~~7J<Jm!AJ I =±tJlLt::±i.l@J~Jl. .. 1.t<lm1ltHB©~¥~~~ (917;t7) 

• @1~Jl.Lf::71<dSJ:'tt±iif~ .. ±i~!"'FR~71<~~filI 1J7l=f&ii:2-Lt::~~~ff~1l/?-"~~L .. f*~ 
• t1~ 1.t<ll§ P'1~~J±~.I\:;1---1 =J: "J m oo~51ti• L .. 59ci• 1.t< ~ @1 ~Ji L -c .. jM] ~ ~ ff~11 /? < lii1...tI 1J7) 
t=~~L .. f¥rg (9/11;E7) 

-e:= -1 Bt~~J.t<m 
=~I ~~2 

'L -·--·-· .. ·--- -----~=----·--_ _...__, •----/ 
... -- ~ 

e =tlUli 

- =t!BIQJU~~J" 
c:::::::J t~~7J<~§>;t;~~7 

so 



~,~~=: 
,.> 

B 

: ;~)~mif\-lj °Y:J• 
o : ;oox~ \9 :;Q~l'0)53~~i~~ 
D : )~gB±1Bl'7.K53~~j\~R~;~ 
G: t1Bl'7.KJ \1' 1t:::~J+P c~~~) 

A-A'lffim 

c-~-·~ 
(9i6:7'G~) 1(9~6~7) 

~;~<C> 
~;~<D> 
~;~<E> 

D-2 

E-1 O~c: Bm) 
(9/7'.F.7) 

i..l<iu : GL-4.0m 

B-B'!ffii] (9111) 

;~m ""'2m 
)~m ""'2m 
)~m7""' 2 5 m 

6~pff 

2~Pff 
8~pff 

D-1 

E-2 OWc: 7m) 
(9i2Til7) 

7./<fil : GL-3.6m 
(9/11) 

;~~~\9:/? 

~-,~~~~l\~~~~~,~~~~~~~ 

D-1 D-2 C-3"'6 
(915?": 7) 
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1't=M 55~~7lJ(T) 
55~~m;~A.M~ 

;~/\ QJfi~'ti 

~~ii:I~ 55~.±Ji~(T);Jit,A ·fi±~nc~n~c·•~~~(T)ff~) 

tiBfi ooffi 7.f<(T) ;mn~Jf • ~7-1< 1110")~~ 'M*3lam~ )/c.'.fL~l\(T)~lJ<;~AX~~ 

· '.fL~IZ.:J$A. 9-@~tlMld:11=•~Qg[jJIZ.:.55~ch -C~ VJ:~' Ct: aff~~9-@o 

· 11=•c:p IZ.:.~tlM1J"55~ch/c. QJ~~1111J"S-@1~81Z.:. Id: .Z.(T)~B~B*~9-@o 

· tiB001:.~~n~~'J:51Z.:.1&li:~u, _tJmav- i-m~9-@o 
~~ii:I~ ji t~M~ (T) 55 ~ · ~~Ml:. v- 1-am~ '-@t~81d:, ftn~ra~15effltt9", 15effl~A)5llZ.:.® L/ -c~~~1:. 
~p~)5t;i If~®X-@o 

}*7.l< · 1&ii:~~(T)~~~~l:.::::J:; J t~am~ '-@~81d:, 15effl~/\)5li:.J® L/-C~~9-@o 

. 11=M~tJqL~IZ.:.t$A. g-@~tlMaif~IOl&5B~ld:, 55~ch-C~ '~~'~~IC. 
~ti u-C1J'611=M9-@o 

· )fr:(T)~~~td~ IQ l:.J: IQ JH~MfJ'\55h/c.~81d:, .Z.(T)~BJjt~~9 -@o 
B~ffi(T)~:::i /\ 4 '' I~ ·11=M~·WMn7•~, ~DMa~~9-@o 

·Mffi~~l:.®L/-C, 11=M~c:j:Jtt9-@o 

*B ~(T)ffH~ ·W•~·WMn7-~, ~DM~m~g-~ 

'.JL~IZ:l*7J<ffl§~~(T)t$A.O:ff 
· :rL~IZ.:.}*7-l<ffl§~ (1\--:J-) ~(T)t$A.8~1d:, D-7 C~l*l~M) ~c;]t 
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... ~2,~~L., ~\~f=f,&L,"'(~ji~~-~~' 5~i'1"9{>o •• •••:tJ 

~IYit~~ · ff-tt~.It :~lrJ¥-·~tJ1;!;it~t± 
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1. 2 ~~? F.a~~O)-·jl1J~JJ5i (~IBJjllJ~) 

[ ~:,,?O)*fRI51!1JtEO)~*JJ~t] 
1. *fRI$0)~L 'mififf~:ilii@]j~1JtEr::~LJ:fljj;IJ9 ~o 
2. *fRI * 0) ~ L 'm fiff tJ~~B~ ~ n t::; ~ a'*HI ;J111 tE-citI rRJ ~ m1.19 ~ o 

• ~ 00 jJllJ ~ 

I 
f 

I 
I 
I 

I 
1 
\ 
\ 
\ 
\ 

\ 
\ 

\ 

\ 
\ 
l 

,.._~ ........ -+o-+-1..,._~i--o+ ................ ~ I 
I 

r 

-------------,.......~ : 
I ) / 
i )__J~ / 
' :_, I 

,, ! // // ·-........ .uw,..... ... - ,."" 
.. , ,, 

.... ~ .,. 
' " .... .... , ,,,. ....... ________ ...... 

Q?z::,.,? JiJ lrut-1 B 21ru5l1J:iE'.9 go 
QjftlJ:iE'.#l::J:LJ?z::,.,?t.i'i;O)JmM ( 1 m) ~1*iiif.l,i;O)Jl~ (*~50cm) t.i<~t,>i; 

fJ{, \J:?l::il~9 go 
01 OmSv/h ( f3 + r) *~~;{.gflfiJit.i<~~~~tLf=fl~ .. ~~U~f.J<$:J'f.J'gJ:?r:: 

EIJ~"?ltgo 
O~~U~ilfiJiti .. ~ilt (5cm) L ""C f3 + r .. r i-tL.ftL©;J1J:iE:~rr?o 

* ~Zi©jJi;t.L '~li~s-~T-mSv/hl.iJiO)~;$iJ< 
~~~*1 -Cd-.)1-J .. f,&lj\jJm;{_l, \~(::"?{, \-Ct~~iit~ 

• llJ ~ (])9-'7 .=. \:J? 
~~a~*c!::9go 

0.A~·:Jl--al.JfJJ1$iI!~it!~ ~~~~J:? .. ~?::,.,?JiJlil (~J!1*~30m) ~*~ 
1 $:J'f!Jif.l'lt-C-ft-~49 gc!::~r:: .. 3Ji~.i~v/~t1.lfi~~Bfi!o 
(])jjlj :iE: Im~ llt(Jjl] :iE: u f!Jiii~?z ::,.,'} ~ $ 1J rRJ" rRJ It jjl] :iE:) 

7 J L-v ::,.,~0.3mSv /h c!::9 go 
®0.3mSv/h"{!:fiLJt1.JtL(il1=.,.lt*"J .. ~~~1/H::~cp) 

7 Jl,,(..,::,.,~10mSv/hc!::9 go 
(1) lOmSv/hJall'O):tl~ 

t1!!..t.50cmO)f.,,_;_ ( f3 + r) O)JJllJ:iE'. (*l_;_..t.~7fi•0)~4::,.,i--c!::L -C 
fi:tJ1L 'MiPJi~!c:!ilL -Cd-3() 

(2) lOmSv/hiH;{.g:tl~ 
7 J(.,(..,/~100m$v/hc!::9 go 
ti!'!..t.50cm&'C$!l$77/~!~5cm0)*1 .. _;_!C,~~(5cmli .. f3 + r c!:: r jilij"jj) -
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,.,.,.--+- ..... 
"". I .. , ' ' 

/ I ' 

~· ·: 

________ ························] ~~: 
41 ~ 

5cm 

0ifil@15JllJ tf'.f ::}.)L '"C1 OmSv/h~!Hx~flfifj-f ::-:JL '"C 1 8 2@15l1Jtf'. 
(5cm)9~o 

03~~5JllJ1E ia:, ~~;~1Jtf'.,r:a (J)ifil@]5JllJ 1E (ie•1 m, ~~50cm) *6;!l"/J< 
lOmSv/hl;l l' cfJ.~*1:m~.1CL, ftl[R]~~t!9 ~o 

0;111J1E ~I::~") tt.g.!B"/J' i:, (]) ieM ~ 1* iiii fl' i:, (]) ~~ fJ<~ t> i:,~L '~ 
?f::~Jf.l(J)~(J)_tf::;111Jtf'.ii~©it5!11Jtf'.9 ~o (f=.t=.L, 5il ~ ~(]) 
-¥ ~r.tJ< rl3i 1:: .g. n ~ ~ 't1 .g., ~ R ~ 1: ie •~ ~+ ;R1J Lt=. ..t.1: ;lrJ tE) 

o 3a~;~1J:fE!irJT1~, mm~x;~ (JJ<t::*LJ~•~) (J)~~~~c~~-t ~ 
cc=b1::, ~z(J),r:a~~cj~, ~i'~~t,~d), ;.ffi~~ '~•r::~9 ~ 
*1J lli~ ~cti9 ~ o 
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[~I. I) J7 (J) *JR I ;.QIJ J:f: ( J:f: ,rfa 5Jl1J tf: ) (J) £ * /j ~+] 
1 . im ~ l, '~ (J) ~~ii~~ ti!! t.i9 ~ iJLrfa ~, ~I 1) 7 (J) J:E: ,rfa ~*JR_;_ ;.Q1J J:E: ~ qT l,', itl rill~~ JI 9 ~ o 

2. ~~~~1t(J)~~i1~, it.Rrillf.J~Mf~~~nt::~.g., fflJm11~?(J)*JR.;.;Jt1JJ:E:*a~~tr~*~' ;ii~ 
l, \(J)~~f::009 ~Mf~~~qT?o 

3. 11 ~? fflJ iai (J) ~ @1 ;Jl1J J:E: , ~~*'ID ;jl1J J:E: ~~nm L -cl,,~~ ctr~*~, t1.J $ ~ tJ ;jl1J J:E: oo fiJT ~~ J:E: 
9~o 

(HSI 1) 7) 

[ 5JllJ ~ 155!(})~~15] 
~,rta;~1J~ri r *fR;.¥~;~1J~9 
~ 
r *ir~5JUJ~flr::M9 ~~~tt 
tJ~~(, 'f=lh, ~; ~~~ 11:0) ~5 
{ll(::~ -:5~~9(,' ( f3 f']'R511J ~ f~ 
i!D!Jl©l~if~~lt~9<. 15rA1 
i~ff1'1t~9i(, \) 
r $!Rf~f1JJl~~JlftJ{~L 'f=lh, ;z 
/?I:: ili: ti 1t 9 r:: ~~ill 7'J{ tE t.Ji 
iiJfi~c~~i;n~ 
~ i*aq~;JtiJ~OOfi.JTri .. ~}ml& 
U:1Z/?raicL .. 1 ~rai-2~rai 
\!I 1J7~~*-i°T!~~~ .. ~~~ 
L -C~ti@eqf ::5JUJ~ · ~ati~q:r?o 
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1. a ~-t1R;Jt1JJEO)rm:1~&2~awO)JJ•r=-=>L '-c 
r IJl ~ (]) r~9 ~ ,rfa l 
. !jl~ f i' r jJm ;t L '(])~IS ii~ c ,'Et t> ti,{> "l&§t t'R ( Sv) J ~ 5!!11 >E: L "'( cJs LJ ' jJm ;t L '(]) !F-JJJ ~ ~D (]) u. '~ 
~~t1.Jc~3t{>o 

· -"JJ, r jjji;tl, '(/)~[HI~ _;_J ~t~ti9 {>t::d:>l=li**1ii§tti~ (Bq) ~;Jl1J~9 ~2-~(11){>i'J{, 
3~~~/?I 1)7fi1 \ .. ;1?~'7ry:,t~J'J{~( .. ~a;f=*'/~A*'Y~ilii§iif=cJsL '"'Cfi/,f--1 \-A 
?--11,;9 {>t::d:> .. ii ~(J)n~~tfi~(J) at5Jl1Ju CGMAD2 r=~Q m:tt;Jt1J~ ri~2-to:L '"/;;.c'(J)ttt~ra"J 
to:~il~tJ~~LJ .. ;Jl1J>E:"/J5!tJ~mli~n "'CL '"/;;.L 'o 

r~~(J)£*1i~tr=--=>(, '"'Cl 
· J(.;-7/(J)n~~t*i csv2 ;D1J)E'.~;Jm;tL' 

(])~IS il~~f.fit:: r = ~ ~D Lt::~ 'El' r jfii ;t 
L '(/)~[HI~ _;_J~te!ti9 {>f::d:>f =n~ 
~tti~ CBq) ~;Jl1J>E:9 {>~cc9 {>o 

• jj!IJ)E'. f =(11)f::'? "'( fi, I \ .. ;1?~'7\] / ~,~ 
*"/~A*"/ b-iJ' a;(]) ~~ttJR (])~~~*I 
'D"/J~~~~t9 {> o 

. ;Jl1J>E:"/J5!tJ~~~~n{>*~(J)ra9 fi, 1i~ 
~t*i CSv) (J)*~*~t"?"'C .. jJii;tL '(/) 
~1Si1~~~~a Lt:: '6~~~9 {>J'J{, -f (J) 
IW[r-:g /&7l %:. I::: - t ... r \ I- - + L ~ r- isn..:e:.. 
IJ;J'{ - a,, f:I* r~ 7 7L cJ.. " cJ...? 7J - 133 ,F/2 .. 

9{>o ... •• •••:tJ ....... ~IYit~~·ff-tt~.It :~rJ¥-·~tJ1;!;it~t± 

X8kcom 

90kcpm (a t50cm) 
> 1 OOkcom (at30cm) 

9F.l9B O~h 
~~~~~ 14:10 
~70~~ 15:00 
;~~~fJ.ll~No. 1J -CM-116 
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f.a ~i*tlJ }3~{tI 1) 7 5-tf8 
B cf:l60!li (3!li x 1 O!~I (~i"t~ ~ 1 O!~I)) (J)i*llJ~, ,~~~~:h1fio 
77~~~~~?tJ~~~~~n "'CL \~I. 1)7~10!9Il=l&'.7J'L,, ~!9I(J)t8 3I. 1J7 l:l, -c.wr~ito 
~r~i (24~) O)iliitl,~~fj:, fij,~~61li (~~~fj:6!li x 5l9I~$ltl30!li) O)i*$1J~ ,~~ 
~~~o 

m X~~9::.;?I 1) 
9::.;:;~ y 

1 H 1 ~, H9. 24 
H9~ 

2 H3* 1 1 5 

3 H2 28 

4 H4~t~ 23 

5 H4, H4~ 32 

6 HS, H5~t 31 

7 H6, H6~t 24 

8 B, C 33 

9 E 49 

1 0 G6 37 

* 1 ~ :t~fl~~ ~~imJ-tj-/:f IJ /? ~/? ( 4 
&)~~ct; 

....:: I 
! I 

I.'-..,"-. 

: . 

./ 

/ 
: ' 

l· 
I 1om ~ . , 

·/ 

.:----. 

%:2 ~~-(/-lj--i:.Ai?'.iEO)G4IIJ7~/? -----------------------------­
(91') f::':)~ '-Cli~IJitP.JI~t~~J5tlt7'.iE it~fi 
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,~~~~~(::-::>~ \-C 
77/~~1r/?iliiti.,~~~i.R©pg¥¥~, ,~~~f::ML, •M©~~~~~o 

3~~~i;:1::ctsL '-C, iliitl· ,~~-c:~g~9~~UF,a, .:t:1Jlf~*~~a~m1t-t ~cct1::, ~2~~/J5! 
(~J)~~2tio 

*~ .m_ j.QIJ 1E: I::-::>~\ -c 
*l_;_jJIJ ~ ~~T? F,a ~ ~ ~ M~ (::' • AA 0) /3 f9'R ~+ jJIJ (J) ~~. ~Jll ~ ~~~ 0 

7J< ill j_QIJ )E: ( -iJ'-- ~ lj' 7? 1') f::-::> ~ \ -C 
7J< i:ll.jJIJ ~ ( -ij--~-1' 7 7-1') ~~T? F,a ~ ~ ~ M ~ f::' -ij--~-1'7 7-1' IE {t (J) ti~ :n 5!' IE it ~JI' .:f:IJ lli 
/J5$;f ::~9 ~~1f • ~Jll~~~~o 

i'F~~~~ff fa:f.>\ 
ii '*'(J)i'f:~~~ · n~~tf9'R~~~~f ::1.Jo;{., /3 f9'R~~l'-C:(J)11=~-c:~~t=.lfJ, W. l' (J)~iFm~ii~f:: 
~T?J:?~~9~o 

fft"""F (2~), '94 ~·/?, ~¥ .. :::f.b.¥~ .. ~iiD~A.?, APD ( y: 0.5mSv/h, /3 : 5mSv/h), :&fft, tJ'-77'1\•;1:./, 
1) ~1j'1 \•/:,/ ( ~¥ q:i f~~~) 

JJ.m.*l~f ::-:>~ \-C 
*~~r::mfJca<Jr::t1§n~,~~~ © 1J _;_r::'"J(, '-C, tgit~r::J:~,~~~~55l(J)U~, ,~~-f-'J.(J)"Sfi: 
31'i(J)U,f,atJ,i;i'l=~!m~fj1 ~ra9W.pgf::~i!!iiltio n_;_t.><::f .fEL -CL '~~.g-1::1~, 3~~-ljf::'"::>L '""C~IJ 
~~~~~~9~o 
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~C.f~pg~ 
·,~~I~ El f::~C.JlL,t::IAJ~~0)-*1J:rE, *i.mJ.PJJ:rE, 7.1<1tr;J.1Jtf:~*~~C.f~~1=~C.Jl9 ~o 

· ~~t,;. *i_;_ (]) Mf ~~ ~n t:: oo fili ~ 7J< ;m "J 1 i, ~.I 1J r (]) c;:. -c:m~~ ~ n t:: tJ' ~ ~ oo 1:: ~c. t~ L, 
"'(j~it 0 

ti • 3 !6 0 
""'" ~ rj 13 8 ~ 1 2 ~ 

fiJT 

'\' 'J./?O)~ff~li#.U, "/J' ~mML ~ff~ML 
I 
~- 7-, "'$0)·~- M•L •• L "'7 ,,./ ";,/ Cl ... "" 

;.ilU@~ Rll9M (AO 1 0) N 
JJ<;.m:ttri•t. '"/J' Jl<jJmn•L Jl<ilifi :ti• L o. 1 $1~?(H2I'J7) 

[~2ll{~J] 'J./?~mO)JJ<;m"t~JO)if• (~ 7J<;fi"t~J~1t.•L JJ<;m"t~J~1t~~J c~~> 
1t-a-) 

'J./?~ftWJ&~•U.*; (mSv/h) 10 10 

48.0 

44 

40 

36 

7J<ill.Wi 
32 

28 

24 

20 

16.0 
·c 
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1. 6 J.!a~O)lc&f::-:)L '-C (-f0)2) 

~ci~IAJ~ 
ilii lEJ jJIJ tf'. ~£~ ~ ~ ~ .Q jJIJ tf'. fil '/J{~i ~~ ~ *1 f =. fli fiJT f ~, ~ I.1) 7 (/) C ~ ~~i ~~~ *1 f =. tJ\ ~lg) 
oor::~r,~~9 .Qcc-tr:: .. ~¥*W5l1Jtf'.~~nffio 
3 ~~ii rJT Jim(])~~~ ~r, ~~9 .Q cc-tr= .. ii =ii.(]),~~ ~r, t~ .. 7e i1~ ~~ r~ * ~ ""C ;.1m ~ L '~ 
~ (/) :f!IJ l!fi~ ~2,jX o 

9.Fl2EI ~~J 
r;,~~~r.:i 930 
~7~r.:i 10so 
iHtl~::fi':OO 

l
l!l!'f;t:m$v/h 
70µ m~:i!:l!;liiilil( r + {1) 

, ' 
I 

9.Fl3EI ~~J 
mi~~r .. i 12:00 
~7~r .. ~ 12:so 
iit~.Mt 00 

~~: 0.5-1.0mm 
{ij!JjID x 2, _tjID (~fflj) 

00 ii.ff H~1.K# < i:ti ;tc) h' i; 
l!!!!!il"'1!!!!!....,...,.......,,.i...;..(;""""" ...... ..,,,., ............... , */Joo ........ 1 m f~f.l 

:....~~~ 25mSv/h(50cm) 

1 OOftmSv/h(5cm) 
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*155!, i*ffilj~ ,~~ ( 9/2,_11) ~~~L, fj~O)ijpJT~*fR_;_t.>~~L '~ct.>~ff~~~tit::t 
(/) (/), ~ ~f J j}ffi ~ ~ \ 7'.J{ f J ~ \ ~ ~ ~~i ~~ o ( ~ f i, 9 / 2 ,_ 9 / 5 (/)I \~CJ-) '-'*a ~w; ~~i~lj ~) 

IIJ)7~ 
9/2(~) 9/3(.*) 9/ 4(7J<) 9/5(*) 

i!i *'' .m. lii ~~ ;ji~l,\lif~ i!i *'' .m. lii ~~ 5.lm~L'li~ i!i ~'* .m. lii ~?g ;ji~l,\lif~ i!i *'' .m. lii ~~ ;,m~l,\:fii~ 

H1:m ii*lI• iixL'mt ii*l:IJm iixL'4!ft ii*iRS:~ iixL'mt ~*l:&1! imxL'lm 

H2 j]fl~• imixt- 'lm i!i~~- i~XL'4!ft i!i*1iilm imixt- 'lm ~*l:iJll iiixl-'4!ft 

H3 1 ~rJT iixL 'mt 2~rJT iixL'4!ft iii.BS:~ iixL'mt ~*l:&1! imxL'lm 
(H3-4) (H3-4) 

H4 i9iflI~ imixL'lm iei~I~ ifjif ~L '4m ~$!~Jm imixL'lm ~~:&• i~xL'lm 

H4~t~ ili~~4!ft i./ijixl.'mt ili~~4!ft i~~L'4!ft ili$.i~mt i./ijixl.'mt iii~~- imlx'-'• 

H4~ ii*lI~ iixL 'mt iifl:IJm ii~L'4!ft iii.BS:~ iixL'mt ~*l:&1! imxL'lm 

H5 ~t:laM ilixL'M ~*iaM iMl~L'fll ~*~a• ilixL'M ~*ia• iftliXL'Mt 

H5~t ii*lI• iixL'mt ii*l:IJm ii~L'4!ft ii*BS:~ iixL'mt ~*l:&1! imxL'lm 

H6 ~t:laM ilixL'M ~*iaM iMl~L'fll ~*~a• ilixL'M ~*ia• iftliXL'Mt 

H6~t 1 tlil'JT imixt- 'lm i!i~~- i~~L'4!ft i!i*1iilm imixl-'Jm ~*l:iJll iiixt- 'Jm 
(H6~t-7! 

H9 ili~~4!ft i./ijixl.'mt ili~~4!ft i~~L'4!ft ili*1i~mt i./ijixl.'mt iii~~- ;mix1. 'Jm 

H9E§' j]fl~• imixl-'Jm i!i~~- i~~L'4!ft i!i*1iIJm imixl-'Jm ~*l:iJll iiixt- 'Jm 

c ii*lI~ iixL 'mt iifl:IJm ii~L'4!ft iii.BS:~ iixL'mt ~*l:&1! imxL'lm 

E j]fi~- imixl-'Jm i!i~~- i~~L'4!ft i!i*1iIJm imixl-'Jm i!i~~ .. iiixt- 'Jm 

G6 ili~~4!ft i./ijixl.'mt ili~~4!ft i~~L'4!ft ili*1i~mt i./ijixl.'mt iii~~- imlx'-'Jm 
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, . 7 77~~~~~? F.a~*S~(ilf.Jl:l:iiiltlfiJf) 1/3 

9 ~ 2 8 iJ' i; (}) ilii@J 5Jl1J :rt r:: cS {, '-C *'J :rt~* ('*ma~~ : *~ 50cm, .; /? ;r} fflJ : *~ 
1 m) ~t,H;t~~ctJ~m~~~nt=.(})(~, H3I. 1)7~200fiJT&r.J.H6~tI. 1)7~100 
fi.JT ca~ 31 s r::H4I'J 7~1 @fi.JT) o -f (})f~, ~~*815JtlJ:rt~fr{, ', ;Jt1J:rtf.a (})~~~ 
c~~ · ;i7J<~) r::r,tt.: -cflr~~1t9 ~t(})(}), § ~JlF.a~r=~ LJ ~~id:5m3t{,' 
iJ~fd:t, '~c~~a~o 

H3I 1J7 
t.·-·. ~---~: .. :· .:f':.--2~-:~-\ . 

. . 
' . ' . \ /:·... ,. : ' .. > ..... ·_-._ -_ ... _".', \ ,t ~ - - - . \ ":· - - -·:.'": . 

[ H3-B-No.4] 
BM 50cm 5cm 5cm 

(r+Bi (r+ (y) 

(3) 

i9/1) 60 1700 -

9/2 35 1700 -

9/3 40 2200 0.23* 

( )~,~~z©,~~~~• 
[H3-A-No.1 O] !ttiti:msvth 

E3 f1 50cm 5cm 5cm 
tr+/3l !r+/31 !ri 

i9/1) 15 80 0.06* 

[ H3-B-No.4] 
E3 f1 50cm 5cm 5cm 

tr+/3l (r+ (r) 
13) 

(9/1i 12 1100 

9/3 10 400 0.12:>.::: 
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[H6-B-No. 7] ¥1.tr: mSv/h 

Bf~ 50cm Scm 5cm 
!r+/31 (r+/3) ('Yi 

9/2 10 >100 -

9/3 <10 300 o.1m;~ 

...... ·:.-······· ... ~ . ... 
/!/ 4 

(~~) (~~) 

:J:..t<fl.·;, .·~ 
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1. 7 

[H4- II -No.6] $1.tl: mSv/h 

Bf~ 50cm 5cm 5cm 
(y+/3) ir+/3) (y) 

(8/31) - 70 0.06* 

... •• 
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·m~~~~~~?~©77~~oo~~ 

<~A~> 
?7/:/***a~J;l;rl-0)~/?f =-:)(,'-er~, 1 a 2@10)1 \J--.[J-J(.,r=-c r ilii 
~l ,~ ~ J ~ ~=r-:> -c }3 LJ , ;m x (,, ~ O)~ ~ 0) ~ ~~~ ?-·:; t--t.,'R; at & rJ !IZ,~ 
r=Jtl:t=~~~~;~+< /3 ~;~+) r=J::~~g~~~~ 

<c&~~> 
<1 )~~~0)?7/:/M*6!B=1'~-@i~~1t, ~~~J.]ra90)~t, '~/?~{11tcL, 

m~~B.n~~/??7/:/tl*Jc!Br=-JL '-C, ~~tm~;~+ < /3 ~;~+) ~ 
FJ=JL ', ~~~M~t=ilifixL 'a~~~il~n'l=~~9 ~.=c~~tiOOtPo 

< 2) ..t. ~c ~·~~c .M! ~=r L -C?7 /:/ fl~~!B 0) ~ !±.-¥ ~ L < t:' = Jl.,, l!Q7.t<~ 1J 
-x-~ ~. ;~tffl' *) (., J---0) '~ ~) ~ ~~ 17 ~ 0 

(3) J;l~~, ~#}j~"IJ.~~~~.,'R;~+ < /3 ~_;_~+) r=J::~5ff:M~t, '~g~~~~ 
[1@]/~~§~] 

H5-IV-No.5~:/? 
tl:I CJ 1T 7? :,;.:;(8/31) 
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8~ 31 8 O)~tJL~~f::}.)l, '"'C, H5-IV-No.5d-3~ltNo.61l/?ii~!II (No.511/?t±:i D :tt"77/ 
.y) l' !B '* oo 1 ::;iti l' m& tt 1 5iti / go~~f£Jl 0) 5iti l' ~m~~ c ;iii l' !B '* oo ~ ~, v::,,, \::,, ~~~) o 

9~ 1 8 f::i¥5M..~.t~JfllL)~}L, 3~~#77/,Y!IIO)±~L*id'.>~~n~Lt.::..t. ""t:i~~l, \fJ~~l, '~c 
~m~~L, ~~ac~1RL ""Cr~~~tJL '~c~m~~O)..t., i¥;g~.t1fll"Jitrt~~n~ C9 ~ c:f:l13J7G7 ~ 
~)o 

• 
) 

: ,· ·.· 

. . ..... . : 

" v~~~H5I ·J 7) 

r· ·, > 

N 
0 

I,... 
\ ...... 

·~ 290 J..F~ 

N 
0 

., 

75:,; :/±it LJ~"° fl:~~~ 5~ ii! jtJ, '~ .1t. iU!H~ <1.>4 ~ ~~ ;~ 
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$l/?$i5~1J<O);~~L 'il~ii~~~nt::H4- 1 -No.51l/? .. 3~~$1/?cliilL.*l!t~t~-:> <-Jl~9:~Lt::~~r= 
~~9:) H4- I -No.1 O .. H4- II -No.3$l/?IAJ (J)$i5~7J<l~~lj (J)$l/?l=~~~~* (No.5 .. No.1Ofi1i~J¥;7 o 

No.3fi1i~ cp o ) o 
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8F.l I 9F.I 

IIJJ.' i7\:.R 19 20 21 22 23 24 25126 27 28 29 30 31 1 2 3 4 5 6 1 a 9 10 11 12 13 14 15 16 17 18 19 1Fm s 
P. ~ >.I< "' !! :t Bl 8 * ).'<. "' !! :t B P. ~ >.I< "' " :t B R w. J.J< "' !Yi :t B R * * if\ 
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1. 11 77~~~~~? 7l<il!ilti5l1J:fE:l::-:)L '-C 
~~~7J<(])jJm;{.L 'n~~a~~nt::~/? cliiJ t.:*I~~t~-=>~/?, 5i*a;;@~ l3 tB 
n'.;;oo"'f (J)~a~~nt::~/?, ~*!R; ~fiJT(])i¥1£tJ~~a~~nt::~/?rd:, 7J<i& 
(]) ~ ti5J1J 1E ~ ~ ~ 0 

j~lj 1E ( d:' ~/?IR ft~ fJ\.; 7J< [ii *-r: (]) ie M ~ ~ R ~ -c: j~lj 1E 9 ~ ~ c-C: w >E: 0 71< ift 
attJ~~~~~n -CL '~~/?f::-:>L '-Cl~, 7l<i.!l~t(J)~~~ii~m~~o 
..t. ac5J1J>E: (])*a~, ~~~7.l<~~~~&iJ' G (]) ~~tJJJ< 1ft0)1~ l' rd:to:L '~c~~t~~o 

(•{U::cm) 

8.19 

268 308 31 B 1B 2B 3B 
-29 

-9:,.t?&~ B 

H4- 11-No.3 -46 -280 -281 -369 

H5-IV-No.5 - - -
H5-IV-No.6 - - -
H3-A-No.10 -81 -198 -441 -627 -627 

H3-B-No.4 -66 

H4- 11-No.6 - - - -
H6-B-No.7 - - - - -

H4- I -No.5 8~218~~7C7 

H4- I -No.10 8~288~~7C7 

JiJ~B 

9.19 

4B 5B 6B 78 SB 98 108 

-367 

-73 

-71 

-691 -773 -851 -898 -964 -964 

-74 -144 -207 

-63 

-72 

* 1 ~iitf~~:_.t?J.W!Bf.>,i;O) ~eM~;J"L --C~ '~ 
*2 ~;t:~f~~:_.t?l1'Jfil7J<~~,=~~~11:: 
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-264 
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(7? ::;~~*6ff~9 :/'J) 
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9 ':/ :J tJ' i3 )oo AV \fjtft~ u JC1~3' )el\(l))JfHB*~i§ (: ~ -@f~F7..l<i§ l1SI fZ: dSv \ -CJ])l~n§~ 
~~~~~rc~, ~~~mm~=9~~~~~0 

'9'J'J~~~~~JI~ [ Cs-137 1 0 2 [Bq/cm3
] J 

I ~ /3 1 0 5 [Bq/ cm3J I 
[~~] 

• H4I 1J:PNo.59::J? (8/23HHI~) 
Cs-137 9.2X 101Bq/cm3 
~/3 2.0X 1 Q5Bq/cm3 

c=) 5: :JQ~O) 13 ~~rd:~-~;-~~<, ;~xv\ GJC1~i3, r ~~r~~~l'\~mJ: <t~tB 
-C~.Q<-(::1J\':::>, t~~7J<~o1~~~ffl0)~_9C::UL13 ~~~-9~a~@o 

f '.:~·'.··~<;~;~'.~'.:_:~---n·F7·1<·i·§--.:·:.:.~.:·············~>:*5 ----------... ;ml\ 
............... ' : .................... ) ------'---

R.O.~~ 
;,1*®7.1<~9 ::;Q~$ 
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. H4$1>?.I 1) 7 0)±1!!, l' * i.ITO)~~~ ~tiit"C~jj'ffi 7 '.iE. ( ~~#f 1: l;t&ijiiilligf J7.) ( H25.9.5iJ'•:)'~.=.$1 
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~~. 
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0 '77/°S/~$1/?/J'i°;i3 ;~tf ~$1/?""0'J l)j'l,.--( :Z.O) · fiil~77/°S/~$1/?l:::.-::>t, '1'.°i;I:~~ (305~)~0.13 f:Jia~. ~.~IiftlJ'.iEl::J;:~;;i~1. '0)1ii~~~ 
ff ~$1/?""0'J 1)j'l,.--( :Z. {![;1t ~~. 
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2. [iil~$1>~ 
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2) 
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o ~~m~~$1:..-?0)~1'M7.KO)M~11::..-?"0)nJZ.. a* 
~~O)~it. 
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· t~t 71<. ~ Jit © ~'UV~•l '.iE, * (]) ~M1ie$J' tJT~ ~ ~ i:f:l • 
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O ;fit~-"©~~f!l~~ <H~7J<iM(])H~til ct.:1t-r:to:<. i"©l!l · vU~fJ,i=;,fi-:> "C~t=:IJ!.iftl]ti!!.~ 1::2ti!!.~ ~~1.ID L. • .:c=1!1J /1'~~1imiti. illO))fij7)(1::~9 .Q'E=$Z1J::..-1' (])~!l,iit) o 
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f*~B 
~~ Cs134 Cs137 ~/3 H-3 

(ppm) (Bq/cm3) (Bq/cm3) (Bq/cm3) (Bq/cm3) 

IJIP.X251:f 7,Ej 26 B 8,000 7.5X 105 1.6X 106 7.5X 105 8.7X 103 

IJIP.X251:f8,Ej 28 B 3,500 3.1x105 6.7X 105 5.3X 105 5.1x103 

IJIP.X251:f8,Ej 31 B 2,800 2.7X 105 5.8X 105 5.1X105 3.4X 103 

!*~B 
~~ Cs134 Cs137 ~/3 H-3 

(ppm) (Bq/cm3) (Bq/cm3) (Bq/cm3) (Bq/cm3) 

IJI P.X251+5 ,Ej 30 B 140 1.8X 104 3.7X 104 ~.Hff*~M§ ~~ff*~M§ 

!*~B 
~~ Cs134 Cs137 ~/3 H-3 

(ppm) (Bq/cm3) (Bq/cm3) (Bq/cm3) (Bq/cm3) 

IJI P.X251+9 ,Ej 5 B - 5.0X 10-2 1.1x10-1 8.2X 10-1 2.3X 101 
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1. OE-02 
0 c 0 0 \ 0 ° ~ () c 

--------------------------------------------------------------··-----------------------------------------
! Cs-134:-"'~~*;.r;ill!'.J I 

1. OE-03 .___....._ _ _._ _ ___._ __ .___....._ _ _._ _ ___._ __ .....__....._ _ _._ _ ___._ __ .___....._ _ _._ _ __.. __ .___.....___,, 

2011/3 2011 /4 2011/6 2011/8 2011 /9 2011/ 11 2012/ I 2012/2 2012/4 2012/6 2012/7 2012/9 2012/ 10 2012/12 2013/2 2013/3 2013/5 2013/7 

t:: ':J t-r~if~r;:::~@7-K~~1t:;t.J~iii~~cn~roJ1. 

5:f) _;;;rn3Z:tnmr-;:i:1 ~1F.rc0::i-c. :/57 ..tro7o ';) rtfJJ:~ '~PJT!ct:+~11:~~!fFl@*;1iiH*'92osq1L> 
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~~3 . Bllt©7.J<~ '"'v y i-: 
2-§~ No.26iJ"7 ~ v Y ~ ~ !---li~!~fi~),IJ!i(Cs-134, 137) 

1. OE.,.06 ..---------------------------------------------. 

eGs-134 

1. OE+05 

1. OE+04 ---------------------------------------------4·--------------~----------------------------------------------------------

1. OE+03 

1. OE•02 -- -- -- -- -- - -- -- -- -- -- - -- -- -- - -- -- -- -- -- - -- -- -- - -- -- -- - -- -- -- -- -- - -- -- -- - -- -- -- · 7ICs-1371.i'iiiii.!Fr.lfl!'.J1-- - -- -- -- - -- -- -- - -- -- -

--------------~-:.-.:_:_--~-=ii-:_:_:.-_:_:.-_:_:_:_._~-~--- ------------- ---=------=-~---=-=------=-~---=-~---=-=------=-~---=-~-

~ ~ ""~---__________________________________ _ i _______ . __ -~ _________________________________________ -1Cs-1341!1~+,Qiu;,1- _____________ _ 

<"' 0 0 0 0 
•• 0 • • • • 0 0 ° 0 0 0 0 ° 0 

--- ---- ------- ------- ----------- ------- ------- ---- . i. --~- --- --- ---- ------- ------·- --~ --- -~ -- ~ -.... -·- ---·- -... --• ---.-1 OE-01 

1 OE-02 

1.0E-03 ..._ _ _.__ ...... __ ....__ ....... _ ...... __ ....__-'-----'---"'---...._ _ __. __ ...__...._ _ __. __ ..._ _ _._ _ _.... _ __. 

2011/3 2011/4 2011 /6 2011 /8 2011/9 2011 /11 2012/1 2012/2 2012/4 2012/6 2012/7 2012/9 2012/10 2012/12 2013/2 2013/3 2013/5 2013/7 

WM~~©~T~~~. ~~~-ill~m~©~~CJ:~=m~TCJ:~~©~MM 

~ 'Y t-r~1f~r=J:@7.l<~~1tint~f~i2~rt0©# 

}l=) HiflUVf~~srld:1 IQJ/J'3l'i:5::>-C, 1:1'5"7 .t©7D ';,J r7'.NJ;~ '~PJTld:t~lll~N~l~*jiliTI<*~20Bq/L) 

~ 
A~~ B~~ 

No.1 No.2 No.3 No.4 No.5 No.6 :n'fi~ 

€5-ff\~re: 

H25.1.24 H25.2.5 H24.12.11 H25.2.1 H25.2.23 H25.2.20 

~~rJb-134 0.047 0.021 0.Q11 0.060 0.037 0.068 60 

~:;r-Jb-137 0.074 0.033 0.012 0.12 0.076 0.14 90 

.A f-.D/:f'jb-89 
ND ND ND ND ND ND 300 

{<0.079) (<0.059) { <0.236) (<0.065) (<'.0.018) (<0.048) 

7.. f-.D/:f'jb-90 ND ND ND ND ND ND 30 (<0.024) (<.0.021) (<0,068) (<.0.022) (<0.011) (<0.01 R) 

f-.1J:f'jb 9 15 10 39 22 60 60,000 

~PJl./7P 
ND ND ND ND ND ND 

« 1.7) « 1.7) (< 1.0) << 1.7) <<2.2) <<2.0) 

~/\\-9 
ND ND ND ND ND ND -

{<2..7) {<6.6) (<2.7) { <6.SJ (<6.SJ (<6.S) 

*ND!~ I ~tf:lB~~l~*;~J ~if,G, () ~O)~~!~~tf:lJ~~j@"('i.Vj~, 
*9/\\-C©t~1.J<;tt: (No.1~12) 1.::::J0ff, 311JJ: 6Uc~=~t~~r.:as11 ~7-l<~ff"~~:a~J'. 

:f:~ld:, t1~7-9~if. ut.=o 
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(Ba/L) 

<~~> 

~!!!.~-fH-.!!llSJ<1.l 
~ii!HLJ.>ZU'l~:i:t::PNo.3 

(H24.3~6) 

ND ~0.087 
(<0.0084) 

ND~0.13 
(<0.0088) 

ND 
! <. O.Q17-.·0.04&) 

ND 
< < o.oo~ 7·-o.oonl 

7~184 

ND 
1<2.8~3.0J 

ND 
( < 5. 9--·6. 7) 

:!>~ 
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(Bq/L) 

~ 
B;vil'fc Ci!iUfc 

No.7 No.8 No.9 No.10 No.11 No.12 

H25.3.1 H25.3.13 H25.3.4 H25.3.11 H25.2.12 H25.2.16 

<~~> 
ll~1:!i liE;.';-tttl!PliO) 
~ffi~~ ilJ.i!H~&:UllHH5No.3 

:·H24.3-6) 

izV')b.-134 ND 0.024 ND 0.029 ND 0.036 
(<0.014) (<0.013) (<0.013) 

60 
ND ~0.087 

(<'.0.0084) 

izV')b-137 ND 0.048 0.030 0.056 0.023 0.061 
(<0.016) 90 

ND~ 0.13 
(<'.0.0088) 

:A l-DY7Slb-89 ND ND ND ND ND ND 
(<'.0.026) (<'.0.021) (<'.0.0087) <<0.057) (<'.O.OSS) C<OOS6) 

300 ND 
<<0.017~0.046) 

A l-DY:f"'.Jb-90 
ND ND ND ND ND ND 

(<'.0.010) (<'.0.010) (<0.011) (<0.024) (<'.0.019) (<0.020) 
30 ND 

( <0.0067·~0.0072) 

l- 1J7')b 30 20 13 76 57 450 60,000 7~184 

~':PJ1,;:n 
ND ND ND ND ND ND 

(<2.2) (<1.7) (<2.2) <<2.6) (<1.7) (<1.7) 
- ND 

(<2.8 --3.0) 

~l\-9 
ND ND ND ND ND ND 

(<6.7) <<6.4) (< 6.6) C<6SJ <<2.6) (<2.6) 
ND 

(< S.9~6.7) 

*ND~rBlli~~~*~-~m~ 0 llSJO)~~ld:f~ti:W~~1~1".©~o J 
p,: 

*4:~1~, f.1r,~JT'-9~mG£. 

I ~r.;~JL 

~ 
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(Bq/L) 

~ 
A*ffl B**1t 

No.1'1 No.2'1 No.3'1 No.4'1 No.5 No.6 

H25.9.3 H25.9.3 H25.9.3 H25.9.3 - -
l-•J7')b. 12 16 11 98 - -

~l'Z-9 
ND ND ND ND - -

(<28) (<28) (<28) (<28) 

(Bq/L) 

~ 
B*Keft C*Keft 

' 
) 

No.7x2 No.8 ' 2 No.9 ' 2 No.10x2 No.11 ' 2 No.12'2 

H25.9.7 H25.9.7 H25.9.7 H25.9.7 H25.9.7 H25.9.7 

l- 1J7')b 490 56 53 240 320 840 

~l\-9 
ND ND ND ND ND ND 

(<16) (<16) (<16) (<16) (<16) (<16) 

* 1 J~7.l<1fNo.1 ~41d., 111rFa1'7.l<f~fJ\6©ilill;U \IC: f~3'E= 9 1J /Q"~~ITT§ G "LJSl'.J, ~wr~~i~~m G£c 
*2 1~7J<#No.7~121d:, H4IIJJ'0)9/Q[C:J31'j~;f,'ijx~ 'fc'.:1~3t=9 •J /Q"~~.5~G l:C!Sl'.J, liUJT~1CJ?.~m L.,1(:. 

(il1~2Sff9F.l11 E31JH-t) 
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* 1 ;-s~©~~ c:tJ '.J -ct. '.Qfi~§~t1w.ir1b~ll*~9!!f!!<:.~ '.J -cll*Z.ctt.Qlf.M ~m9f~l:. 
* 2 f-1'.~l~f!l\O):f.~>EI~ CIJU±~~c:t:i©5 ITTA-7- Jl,,~it.~~~:a~~~ ;'.Ul:lE) 
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,~ 71 Jt,,:9 (fili9!1I!) ' , -- --- ®§*~ -----
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I 
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1rnHLNo.o-1 
·r·.: -< · :~r··:"li B · ·?? ;:::r.r ·. r· 
~'·'?~: "1!'i,OOO(R ? OJ~6Uj) 
C•-134. 1.4 (8 2912~~~) 
Co 13f: 30 U:V 2 91;i."£'>1) 

l~;~! JLN0.0·2 

No, 0-7 • ·1 

~.,. -~ ND (~4~ \9/2f::'.lii~J) 
·•J1:.1 : \JD c-1 ;:om (n ;:o :;rnT.1; 
Cs-134 \JD <0.47) (9 21:::mj.: 
cs 13 r: u lo ~9/ 21,;m-n 

1'!1!'' -9: 360.000<97 21:.!112HJ~ 
l:f'H%. 460.000(8/ 1 9;!;<fi~..) 
Cs-134. 15(8/1 91'iWJ) 
Cs-137. 3 4 (8/ 1 91iiWJ) 

ie:!!II .. No.1l 4 

f'.l~e: i;l.~<IJ(fl/ ·1 1 l.Rfi~l 
Cs-B'1 : f\f) ~C.46; (n/ ·1 1 f.~l~T.l; 
es-137: o.aa (9/ 1 1 mim 

_,--~------._ 

'Nt1.2 

1 ~·.111:'.!ll>Y.fY.';!? 1-v Y7 •"1 t•.t:i 
:J::.,· -~ 63,8/1 4;'.1.l'~T.l.: 
~•H-;t,: ND •.130) (8/·1 4J;;fi:~) 

Cs-·l::l-1: :'l,ROO (8/ 1 '1 l><r.l~l 
Cs-1:.~7: 7.800 (8 1 41:~[x.\j) 

L 
i.~'f!!ILf\n 1T-1 
:J::.', -9 NO (21.: •9/51~1lJ(.\j) 
Ll1%"2GO (9/bh~t.;ii~) 

• 
f•mi :8.1x10· (7 25;;;n~'>Jl 
Co-134: 7.5x10 (7 /?6;;;n~~J> 
C•-137 : 1.6X 109 l 7 / 2 6:!l:U<7.t) 

ta;~mNo. 1 -9 
I~:, ~: t.)(XJ.:t~. 8J.'it~!(~~ 
f 1m,1: 670!9/3':l:lx7.ll 
Cs-134: 170 \9/31~W:l) 
Cs-137 : 380 \9/ 31~W:l) 

I 'I"·\ -~ · '3RCi7 20f~:n·~~ 
Hf%. 440\8 / ?6;;;n~~5> 
Co-134. 066 (9/ 1 /.iiif;';)l 
Co-'37. 11 (8 ?9, 9/1 /.iiirmi 

No. 3-1 
·@ 

~ No. 3 • 

No. 2-5 

····· ___ @ 

!J'm,Nu.21-1 
+"•\ -9: NO (24; (~/ 1 1 h~t.ji~; 
·•,n;,: jjffl'1'(9 1 11:~[x~) 
Cs-134: l\D ;0.36) (Sl/ 1 1 ::iilV.)) 
0.< 137:0.65<9/·111;:,r;~l 

No. 3-J 
Ho.1-2 
.@ 

@ 

1rnm1110.2T-2 
I ·f'-.. -5: e~j{)ibl ·'' 1 ;)f.X::~;o 
fl!?1: Jj'f'l'tfl/ 1 1 ;;;m~.' 
C~-134. NO (0.47) : 9/ 1 1 J:t:Wc'..~) 

----- Cc-187 ·ND (0.60~ ~·9/1 1 f~A£~·.l~ 
2 0 «------ -

-· - -· 

2 ~l/.lllVJ<ili;$Q°- :7 !~ 1-1, ::.-7U2 
j~,- _,: 23X 1 Q1 (7/1 7!llm7tl 

i.f•!i'J•: 1.2x HJ" c r / 1 r1:;m~: I 
c,.-·134 : 1.2X 10~ (7/1 71~~~~ 
Cs-137 . 2.4..< 10' ; 7 / 1 71.'1R~J;; 

• 
No.3? 

;!l~•,t:-A: :·u;x HY .. < 1 rn'• ( l :i 11:¥8:1'tt) I 
'c,-·34· ·.3,<10' (1·nl (7/311n~):l; 
Co-· 37. ?6X 10: ( lTol (7 /3 1 /.iiifi';)) 

4§IJ.Ct'1: 
~(\ 9:, 
'Ji)!1: 6. 
c,-··34 
c,-··37 

~s-1::M ND m.::l7) :f)/5J><r.l~l 
C•.-137 ND W.47) :9/5J2~~~) 1-;=::::l::::t:=============~~ 

;>g~;~;:~~'e l'-L·Y7 !i.ltv'\ 3":1!.1"17t<v::.-No.32 

R-10 

1rn. ·:LNo. 1 R- ·1 
~·: -9: ND '.2') c9/ Sl~f~):l) 
··Jrn. ··so <9 5;:;:n~7.ll 
c.-· 34 · o.64· 9/5':l:lx):ll 
c.-· 37 · · .3•9/ s::::nR7.ll 

:.t.Meh~~·1+ . .N3 
;t•: -9: \JD (;>1) :()/ 1 J><r.l~l 
··,1~i~: 320 (9/ 1 ?'.r:.~·~~.: 
c~ 134: 3.0•9 1 h<t.;$1; 
c,; 137: 7/19/1 J.Rfi~ ! 

• • 
N:i N4 

1 

.-.-: !/: 7*~~1:.: 
p1;11,. ~?:9:~1 
C!".-1~~'-: 1.HX H>' (~., ~-lO~:O:u~~·J) 
c~ 137: 3.7" ·10' -:s 30~~1:.:7\.1 

• • Nti.23 No.24 

2~U!'.;J)JY.r'Y.·~l--V'./71·1i-e.c 
'S.:1. 7, 13·u~)-:,::; A~J13·ri·:~1C7-'·c::t:e 

:t~>LQ2~1Q°..ff.3.11'i\~;····-····· 
·•,t~t.: 4.E3X 10 i I 31 liii:1~Tfl 
Cs-134: 3.0x HY t I .:iH:t:®B; 
G-3 13f: E.3.b'- 10~ ( t 311ii1tt£Tfl 

<!'·\ -9: ND (9) ( 1 '/12 (H24; liiWJ) 
f'!i?•. 97 ; 1 • /12 (H24) 1Ji1All/)) 
Cs-134 .NO (20) (9/91iilx'J.)) 
Cs-137 .NO (20) (9/91iiJx'J.)) 

~'·· ~ · 1.{)~)2 (N:.l.2~Y· •, {; 18 (112"1 ~ l:i:~jOJ 
'l-1H~.·,: 2.407 (No.24) ~6/19 0124) ~~~B~ 
C•-134 : 276 (No.23~ l6/ 1 o (1124~ :.:m:fJ 
C•-137 :425 (No.23~ l6/1o (1124~ :.:m:fJ 

4 '51.!l!ll;>M~s t-1...- Y':F 
~": -~ : *'j;J;[ 
Hf:•h: ~t~A~ 
c,-··34: 6.2x·10' ( 
C•-' 37. '.3,< 10" 

4~'. 
~A'. 
~·\ .. 
~·J??f 
Cs-1 
Cs-1 

;* li!rt-lft~~~O:>.!lltH *. !iiilllt B l.::'J~ '-C~O: 
::>i: :IJ!JRH'L<1.)iili~;&fi * ;jl])E~lf!blNOO:>tc 
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® H 49Y1JI 1) Yl~a=Jl1 ~53~7J<O)~!fi~~ 'f;:xgg ~ 
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( 3fI ~251+81=3 27 E3 B~ g) 

... 

H,...,~~-,.T c::::J~ 
H,....., .c::YJ - * 1 2 ,.TEB~. ' 

(m3) (m3) 

RO&U&~~-~~~~~89'Q ?m }~11 ~ ~ i ';J)!. 7 :.:R ;J 31.400 29,279 

·a~~ '~H,...,l~ J~l' ~/f~,.T E3 9.500 9.230 

R0f~J~~1~7.1<~9 'JQ *4 297.200 278,494 

9!1I!7.1<R9t! *3 54.300 21,036 

9111!7.1<9 'J:J r~~-11),l~~ *3.4 392.400 338,039 

* 1 ~!Sf~fi!Jc:j:l/;:-:>~7J<ill1J~W~ GJJ:~ \JC&1J~~t&~ \ 

*2 tiM§m~~ffik©k~~mV(9~?©tiM§m~10©~~~~~TGT~~) 
*3 ~~~~~~GCmY~~~c:j:l)©m~~7J<~tiMV~~ 

9~?©~m~~~mGT~7J<~~-=7J<~tiM 

*4 ti!rflt97J<f~~3B:JJ:~ 'o -3~7J<9~?©1t9M§m C4.600m3 ) ~3?J 

•• •••:tJ 

H,...,"JJ* ,.TEB" ' 

93% 

97% 

94% 

39% 

86% 
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~~~:TL (la~~) 
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1. 2 tt!rl~"7J</\1J~A.~~~~L(b), (c) 
~~-9~-~~~u~~~~ABm~~ 

<~l\-91.i~~n~~> 
1.E+OO 

1.E-02 

3/7 4/6 

< t- 1Jfr)b> 
1.E+OO 

........., 

~ ~ ~ M 
E • ~ 1.E-01 • cr 

cc .A .......... 
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