
Norton, Charles 

From: 
Sent: 
To: 
Subject: 

Nuclear Sector Colleagues, 

Tateiwa, Kenji <tateiwa.kenji@tepco.co.jp> 
Thursday, June 12, 2014 9:24 PM 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, June 13 at 3p1n EDT 

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

[Date/time] 
Fri, June 13, 2014 at 3 pm Eastern Daylight Time 
(No call next week. Next call will be on Fri. June 27 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. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (5/2912014) 
(only in Japanese) 
1-1. Plant Status 
http://www.tepee.co. jp!nu/fukushi ma-np/roadn1ap/images/d 140529 04-j.pdf 

1-2. Summary Status of Decommissioning Roadmap 
http://www.tepee.co. jp/nu/fukushi ma-np/roadmap/imagcs/d 140529 05-j.pdf 

1 ·3. S1atus of Individual Projects 
http://www.tepco.co. jp/nu/fukushi ma-np/roadmap/images/d 140529 06-j.pdf 
(page 3/347) Shortening the length of circulating-water cooling system 
(page 43/347) Addition of mobile Sr rerrioval system and Sr removal capability to SARRY 
(page 186/347) Status of Unit 3 SFP rubble removal 
(page 195/347) Installation of new fuel racks in common fuel pool 
(page 201/347) Long-tenri integrity evaluation of fuels removed fron1 SFP 
(page 214/347) Study on processing methods for damaged fuels (if any) removed from SFP 
(page 225/347) Unit 3 MSIV room investigation results 
(page 235/347) Upper S/C investigation equipment testing results 
(page 252/347) Gamma camera investigation of reactor buildings 
(page 276/347) Improvement of severe accident analysis codes (MAAP and SAMPSON) 
(page 300/347) Integrity evaluation of RPV and PCV 
(page 314/347) Test results of vent pipe water proofing 
(page 326/347) Development of upper PCV and SIC repair technology 
(page 339/347) R&D on processing and disposal of solid waste 

2·1. Start of Frozen-Soil Wall Construction (5/30/2014) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2014/imagesthandouts 140530 1 2-e.pdf 

2~2. Start of Frozen~Soil Wall Construction (6/2/2014) 
http://www.tepco.co.jp/en/nuifukushima-np/handouts/2014/images/handouts 140602 06-e .pdf 

3. Leakage of Contaminated Rainwater from 4,000~ton Notch Tank Farm (6/4/2014) 
(only in Japanese) 
http://www.tepco.eo.jp/nu/tukushima·np/handouts/2014/images/handouts 140604 11 ·i.pdf 



4. NRA Special Facilities Monitoring and Evaluation Committee (6/6/2014) 
(only in Japanese) 
4·1. Considerations on Burled Material During Construction of Frozen-Soil Wall (1/4) 
http:l/www.nsr.qo.jp/cornrnittee/yuushikisya/tokulei kanshi/data/0023 01 -1.pdf 

4·2. Considerations on Buried Material During Construction of Frozen-Soil Wall (2/4) 
http://www.nsr.go.jp/committee/yuushikisya/tokutei kanshi/data/0023 01-2.pdf 

4·3. Considerations on Buried Material During Construction of Frozen-Soil Wall (3/4) 
http://www.nsr.go.jp/comn1ittee/yuushikisya/1okutei kanshi/data/0023 O 1 ·3.pdf 

4·4. Considerations on Buried Material During Construction of Frozen-Soil Wall (4/4) 
http://www.nsr.go.jp/cornmittee/yuushikisya/tokutei kansh1/da1a10023 O 1-4.pdf 

4·5. Level Management of Groundwater and Contaminated Water Inside Buildings 
http ://www. nsr .go. jp/co mm ittee/yu us hi kis ya/tokute i kansh i/data/0023 02. pdf 

4-6. Groundwater Monitoring and Emegency Response 
h tip ://www.nsr.go.jp/cor'lln1ittee/yuushikisya/tokutei kanshi/data/0023 03.pdf 

4·7. S1atus of ALPS 
http :/ /www. nsr. go .1p/ corn m ittee/yu us hi kis ya/tokute i kansh i/data/0023 04. pdt 

5. Factory-made Welded Tanks Carried Into Daiichi Site (611212014) 
http://www.tepco.eo.jp/en/nu/fukushima~np/handouts/2014/images/handouts 140611 08~e.pdf 

6. Rebuttal on NY Times Article Unfairly Criticizing Fukushima Workers (5/22/2014) 
Re "Credibility questions on Fukushima" (May 22): 
http://www. n yti mes. co m/201 4/0 6/0 21 opi n i o n/f ukush i ma -and-nuclear -safety. htm I ?partner,,,. rs snyt & e me"' rss& r,,,2 

As president of the company that owns the Fukushima Daiichi nuclear plant, I am accustomed to criticism. 
But I cannot be silent when our workers are unfairly maligned. 
In face of the March 11, 2011, earthquake and tsunami crisis, our workers risked their lives and fought to control the plant 
even while niany of tt1eir farnilies were suffering tt1e effects of the tsunan1i, including the destruction of U1eir l1ornes and, in 
some cases, the loss of family members· lives. On March 15. when the situation seemed to get worse, we instructed 
necessary workers to remain and the rest to seek shelter in low-radiation areas. Some took shelter at our nearby 
Fukushitna Daini plant. Our post-accident investigation showed workers evacuated in a safe and orderly way and returned 
when they were instructed to. Therefore, I do not consider the evacuation to be an inobservance of the site 
superin1endent's instruction. Nor do I believe there was any delay in accident response at Fukushima Daiichi due to the 
temporary evacuation of some workers. 
Certainly nothing justifies the sensational headlines that unfairly suggest workers "tied"' in some disorganized, 
dishonorable way. To the contrary, tt1ey stayed on the job and risked their lives to bring the plant under control. 

Naorni Hirose, Tokyo 
The wri1er is president and C.E.0. of Tokyo Electric Power Company. 
**••••••*~~******** 

*If you cannot display Japanese characters, please install the following font packs: 
http:/ fwww.adobe.com/s upportf down I oads/deta1 I. i sp ?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.) 
(Let me know if there is a need to call in fron1 outside the U.S. I will check the availability of call-in nun1bers in other 
countries.) 

All the best, 
Kenji 
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Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Wast11ngton, DC 20037 
tel: +1·202-457-0790 ext.)116 
mobile: (bJ(6J 

Original Message 
From: Tateiwa. Kenji 
To: Tateiwa Kenji 
Sent: Wednesday, May 28, 2014 6:14 PM 
Subject: [TEPCO Weekly Fukushima Update Call] THU, May 29 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushin1a Update Call. 

[Date/time] 
Thu, May 29, 2014 at 3 pm Eastern Daylight Time 
(No call next week. Next call will be on Fri. June 13 at 3 ptn.) 

[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. Leakage Confirmed from Expansion Joint Cover of vacuum Breaker Line of Unit 1 Suppression Chamber 
(512612014) 
{only in Japanese) 
http://www.tepco.eo.jp/nu/fukushima-n p/handouts/2014/images/handouts 4 40527 06-i .pdf 
(page 2/8) Remote·operated boat identified leakage locations in Nov. 2013 
(page 3/8) Robot sent in to investigate upper part of SIC 
(page 4~5/8) Leakage found from both ends of expansion joint cover of the vacuum breaker line 
(page 6/8) No leakage found in vacuum breaker, torus hatch, SHC system piping and AC system piping 
(page 7/8) No significant damage observed in northern half of S/C upper part 
(page 8/8) Southern half of SIC upper part to be investigated on May 27 

2. NRA Special Facilities Monitoring and Evaluation Committee (5/26/2014) 
(only in Japanese) 
2~1. Groundwater Flow Analysis Pre~and~Post Construction of Frozen~Soil Wall 
!Jlt12/t.w..w.w,ni?.r.,gg.,j12/.Q2r.n.rr.llt.t!t~/.y1111.$.!JJ.~i~Y.SJ/J2b,u.t~i ... ~.@n.$.hit.Q.@.lrJ1~QQf.Z. ... 9.1.,Q9.f 
(page 2/29) Input pararneter 
(page 3/29) Groundwater contour and flow direction (pre·construction) 
(page 4129) Groundwater contour and flow direction (post-construction) 
(page 5/29) Unit 1 groundwater flow direction (pre~construction) 
(page 6/29) Unit 1 groundwater flow direction (post~construction) 
(page 7/29) Unit 2 groundwater flow direction (pre-construction) 
(page 8/29) Unit 2 groundwater flow direction (post-construction) 
(page 9/29) Unit 3 groundwater flow direction {pre-construction) 
(page 10/29) Unit 3 groundwater flow direction (post-construction) 
(page 11 /29) Unit 4 groundwater flow direction (pre-construction) 
(page 12/29) Unit 4 groundwater flow direction (post-construction) 
(page 13-29/29) Reference rr1aterial 

2-2. Evaluation of Impact to Foundation Ground of Reactor Buildings and Turbine Buildings due to 
Construction of Frozen-Soil Wall 
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b_\tR)LWW.W:D.§L!lQ,jg{fQ_t:r:!!!JHt@_@LY.V.V§_bj~_[§Y~/1Q_~_V1~.i-~9!J§_bJ_,'.Qqt9lQ9_?_~_Q?J?E1f 
(page 2/83) Questions from NRA and answers from TEPCO!Kajima 
(page 3/83) Evaluation methodology 
(page 4-38/83) Assessment of subsidence of foundation ground 
(page 39·40183) Evaluation of irnpact ot subsidence of foundation ground 
(page 41-46/83) Bearing capacity of foundation ground 
(page 47-83/83) Reference rr1aterial 

3. Status of Fukushima Daini 
{only in Japanese) 
3·1. Status Report as ot May (512612014) 
_b1tf1)(:W_W:WJ~_p_QQ,_QQjg/Q!J_!f?_~JJPLb_9_0QQ_V1§/j_1_'.!Q_S_?_fi_~tJJl_Qf 

3-2. Completion of Opening Reactor Pressure Vessel of Fukushima Daini Unit 1 (5/28/2014) 
http:/ 1www. tepee. co. j p/ n u/f 2-n pih andouts/j I 40528a-i . pdf 

All the best, 
Kenji 

----- Original Message ----­
From: Tateiwa. Ken ii 
To: T ateiwa, Kenji 
Sent: Thursday, May 22, 2014 8:18 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, May 23 at 3prn EDT 

Nuclear Sector Colleagues, 

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

[Dateltime] 
Fri, May 23, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Thu. May 29 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. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (5/1912014} 
(only in Japanese) 
1-1. Status of Onsite Work Related to Contaminated Water Issues 
http://www.tepco.co.jp/nu/fukushima -np/roadmap/imaqes/1140519 03·i .pdf 
(page 3/79) Status of Units 2/3 Seawater Piping Trench, Facing Work, and Sea-Side Impermeable Wall Installation 
(page 11/79) Groundwater Bypass Analysis Results 
(page 20/79) Gradual Increase in Gross-beta and Tritium Concentration in Seawater Near Units 1-4 Intake Structures 
(page 29/79) Heavy Rain Likely Caused Temporary Spike in Cs-137 Concentration in Seawater 
(page 36179) Status of ALPS 
(page 43/79) Location of Water Leakage from Unit 3 Containment Vessel Identified 
(video clip) 
h tip ://www. tepee. co. i pl en/news/Ii b rary/ arch i ve-e. h tm I ?video u u id,..cj u 2gef7 &catid""61 785 

(page 48/79) Inadvertent Transfer of Contaminated Water to Incinerator Building 
(page 75179) Augmented Field Management by TEPCO Personnel 

1·2. Response to Issues Raised at the Meeting 
http://www.tepco.co.jp/nu/fukushima-nphoadrnaplimaqes/1140519 04~j .pdf 
(page 4/47) Doubling the Tank Weirs 
(page 11/47) New Tanks Installation 
(page 20/47) Treatment of Rainwater Accumulated in Weirs 
(page 28147) Roof Installation Over Tank Farms 
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(page 35147) Discharge Route of Rainwater Ditch 
(page 41/47) Groundwater Ingress Reduction Effect at HTI Building 

1-3. Progress Status of Frozen-Soil Wall 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/imaqes/1140519 05-j .pdf 
(photos) 
http://photo.tepco.co.jp/en/date/2014/201405-e/140521 -01 e.html 
(video clip) 
http://www.tepco.co.jp/tepconews/libraryiarchive-j. html?video uuid ... m7ge 1 9ib&catid"'61 699 

2. Bypassed Groundwater Released to the Sea (5/21/2014) 
http://www.teoco.co.jo1en/press/corp-com/release/2014/1236566 5892.html 
(photos and video clips) 
bHQ/t1~JlQ19.Jf?p~g_,~g_jp£§DlQ_S\J§l~_QJ~l4.QJ.4_Q§::§/l~Q~_4J.:_Q_4§,Jl10J] 

3. 50+"/o Fuel Bundles Safely Transferred from Unit 4 Spent Fuel Pool (5/19/2014) 
http://www. tepco. co. i pl en/deco rn m isio n/i ndex -e. ht rn I 

4. Visit to Fukushima by Caroline Kennedy, US Ambassador to Japan (5!14/2014) 
http://www.tepco.co.jp/en/presslcorp-com/release/2014/1236413 5892.html 

5. Rebuttal on Asahi Shimbun (and NY Times) Article Unfairly Criticizing Fukushima Workers (5/22/2014) 
(The text below should be posted on the following website shortly.) 
http://www. tepco .co. i pl en/press/corp-co ml release/ 1 ndex 110-e. htm I 
************* 

Tokyo, May 22, 2014 -Tokyo Electric Power Company (TEPCO) released a statement in response to The Asahi 
Shimbun's article on May 20, "90% of TEPCO workers defied orders, fled Fukushima plant Jn 2011", asserting that 
the company does not consider the temporary evacuation of employees in the aftermath of the accident in March 2011 
to be inobservance of Yoshida's instructions. 

TEPCO's stance towards The Asahi Shimbun's article 
http://ajw.asahi.com/article/0311 disaster/fukushima/AJ201405200031 is as follows. 

-Our recognition is U1at the forn1er Fukushirna Oaiict1i site superintendent Yost1ida's instruction was that the employees 
evacuate to low dose areas inside tt1e site, and if no suitable area exists, lo Fukushin1a Daini. 
·Therefore, we do not consider the temporary evacuation of employees to Fukushima Daini to be inobservance of 
Yoshida's instructions. 

President Hirose was called to the Diet on May 21, and was questioned by one of the assembly members about the 
facts at the time of the accident. His statement is as below. 

-As I confirrned via the related persons, the fonner site superintendent's instruction rneant "If there were no areas inside 
the Fukushima Daiichi site where the radiation dose is low, consider Fukushima Daini as an evacuation destination." 

-Looking back at that time, our recognition is that Yoshida's instruction was not given upon knowing the exact radiation 
levels inside Fukushima Daiichi, but instead, he meant "Evacuate temporarily to anywhere safe". As a consequence, 
they were at least able to evacuate temporarily in a safe manner. 

-In fact. the necessary workforce stayed at Fukushima Daiichi to respond to the accident, and even some of those who 
temporarily evacuated to Fukushima Daini came back to Fukushima Daiichi after a few hours' break, and continued to 
work. I do not consider the evacuation to be inobservance of the site superintendent's instruction, and neither do I 
believe there was any delay in accident response at Fukushima Daiichi due to the temporary evacuation of 90o/o of site 
workers to Fukushima Daini. Our investigation report does not even discuss the destination of the temporary evacuation, 
wl11ch indicates that it was not the n1ain issue then. 

-Presently, as is well known, workers at Fukush11na Daiichi are struggling to i1nprove the situation there. A considerable 
number of workers who stayed at Fukushima in the aftennath of the accident still continue to work at the site, where the 
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working environment remains severe. Considering the sentiments of those workers, my regret is that the coverage 
saying "90~io of workers defied orders" would negatively affect their morale. 

-Our workers need to maintain a strong sense of mission and responsibility to continue their work without becoming 
demoralized. 

-Here on, my determination as president is to make sure that does not happen and to enable them to work free of 
impediment towards the challenging decommissioning operation at Fukushima Daiichi. 

All Hie best, 
Kenji 

••••• Original Message ••··· 
From: Tateiwa. Kenii 
To: Tateiwa. Kenji 
Sent: Thursday, May 08, 201410:02 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, May 9 at 3prn EDT 

Nuclear Sector Colleagues, 

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

[Date/time] 
Fri, May 9, 2014 at 3 pm Eastern Daylight Time 
(No call next week. Next call will be on Fri. Mav 23 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. Contaminated Water Committee (4/28/2014) 
(only in Japanese) 
1-1. Preventive and Multi-layered Additional Measures 
http://www.tepco.co. jp!nu/fukushi ma-np/roadmap/images/c1 40428 03-i .pdf 

1-2. Status Report of Land-side Impermeable Wall {Frozen Soil Wall} Task Force 
http://www. tepco .co. j pl n u/f u kush i rria ·np/ road n1ap/i1n ag es/c 1 40428 04· i • pdf 

1-3. Status Report of ALPS Task Force 
http://www.tepco.co.1p1nu/fukush11na-np/roadmap/imaqes/c1 40428 05·j .pdf 

1~4. Issues List of Tritium Task Force 
http://www.tepee.co. jp/nu/lukushi ma-np/roadrnap/imaqes/c1 40428 06-i .pdf 

1-5. Status of Contaminated Water Countermeasures 
hUp://www.tepee.co. jp/nu/fuku$hi rna-np/roadmap/in,ages/c140428 07-1.pdf 

1~6. Additional Measures to Stop Groundwater Ingress 
http://www.tepee.co. jp/nu/fukushi ma-np/roadmap/images/c1 40428 08-j .pdf 

1-7. Mitigating Risk due to Implementation of "Facing" 
http://www.tepee.co. jp/nu/fukushi ma~np/roadmap/imaqes/c140428 09~j .pdf 
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1-8. Addition and Replacement Plan of Con1aminated Water Storage Tanks 
http://www.tepco.co.1p/nu/lukush1 ma-np/roadmap/imaqes/c1 40428 1 0-1.pdf 

1-9. Additional Public Offering of Projects for FY2013 
http.//www.tepco.co.1p/nu/lukush1 ma-np/roadrriap/images/c1 40428 11-j .pdf 

1-10. Application Status of Technology Offered Related to Contaminated Water Issues 
http://www.tepee.co. ip/nu/fukushi ma·np/roadmap/imaqes/e140428 12-j .pdf 

1-11. Recent Issues at 1 F and Actions Taken 
http://www.tepee.co. jptnu/fukushi rna-np/roadrnap/imaqes/cl 40428 13-i .pdf 

2. Dose Rate and Gamma Camera Investigation Plan for Units 1-3 Reactor Buildings Upper Floors (4/28/2014) 
(only in Japanese) 
http '//www .tepee.co. jp/nu/fukushi ma-np/handouts/2014/i mages/handouts 140428 06-j. pdf 

3. Gamma Camera Investigation Plan for Units 1-3 Reactor Buildings First Floor (5/8/2014) 
(only in Japanese) 
h t1p :/ /www .tepco.co.1p/nu/lukush1rna-np/handouts/2014/i rnagas/handouts 140508 07-j. pdf 

4. Visual Inspection Results of Unit 4 Fuels (5/1/2014) 
http ://photo.tepce.co.1p/en/dale/2014/201405-e/1 40501 ·01 e. html 

5. IRID Workshop for R&D on Innovative Approach for Fuel Debris Retrieval (412512014) 
http://irid.or.jp/fd/?paqe 1d=352 

5-1. Current status at Fukushima Daiichi Nuclear Power Station 
http://irid.ar. ip/debris/S 1-1 E.pdf 

5-2. Status of R&D for Fuel Debris Retrieval 
http://1rid.or.1p/debris/S 1-2E.pdf 

5-3. Innovative Approach for Fuel Debris Retrieval, Results of Request for Information (RFI) 
.b1tJ',riLlr.l~:tQLJPL9.§.l:!!]§lS.2.:J..['.;.JJQf 

5-4. Project Scheme for Decommissioning and Contaminated Water Management and RFP Schedule 
http://1rid.or.1p/dabris/S2-2E.pdf 

6. Cooperation Statement with Sellafield Ltd. (51212014) 
http :!/www .tepee.co. ip/en/press/corp-com/1·elease/2014/1236097 5892. html 
l1ttp ://www .tepee.co. jp/en/nu/fukushi ma-np/handouts/20 14/i mages/handouts 140502 01 ·e.pdf 

7. Nuclear Safety Reform Plan Progress Report (FY2013 04) (51112014) 
b.!1R.~C~W.WJJi1P9.Q.,Q.Q,jQ{@JJ/PJJi1§§fggx12:.GS!.m.tr~!!YZ\§.!?ff.QJ.:!!1.?.9.f?.Q~§ ... Q~~f.JJ1m! 

7~1. Overview 
http://www.tepee.co. jp/en/press/corp-com/release/betu 14 e/images/140501 eo 101 .pdf 

7~2. Attachment·1 (only in Japanese: 16.4 MB) 
http://www.tepee.co. jp/cc!p1-ess/betu 14 ilimaqes/l 40501 j0102.pdf 

7~3. Attachment·2 (only in Japanese: 881 KB) 
http://www.tepee.co. jp/cc/press/betu 14 ilimages/1 40501 j0103.pdf 

All the best, 
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111 Kenji 
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IE (3 81 OBq/L 780Bq/L IE (3 : 1, 1 OOBq/L 1,400Bq/L 
H3 160Bq/L 1 OOBq/L H3 : 2,000Bq/L 1,000Bq/L 
Sr90 : 150Bq/L Sr90 : 1 OOBq/L 
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Survey on torus room wall in Unit 1 of 
Fukushima Daiichi Nuclear Power Station 

June 13, 2014 

Tokyo Electric Power Company 
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Overview 

Equipment (under development aid of Agency for Natural Resources and Energy to "pointing leakage point 
of container and maintenance technique") for investigation on upper part of S/C was put in from the drilled 
hole in northwest area, and investigated penetrated area of wall of torus room from outer cat walk. 

... 

• Matter: investigation surface of penetrated pipes(5 points) and confirmation whether water leaks 
or not. 

Outer catwalk 

;:;.,,jii-l· Vi(~~'-.\~111mmnme'~st wall 

~ penetrated 
part<J~ 

,~, 

Surveying route (B1 F of Reactor Building) 

'# .,. ' 
• ~~rvey ,,.,,,,.­

camera 
<;gv1Pmen1 

.. JHilachLGEtela-JJJnnerl .. 
Image of investigation on torus east wall 

~+ •••n~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



measure 

• taking photo on penetrating parts and confirm leak point 

• dispersing tracer* and picking out leak points (*tracer: clay particles) 

perietr<:Jted p~ut(1) penetrated part(2) penetrated part(3) penetrated part(4) penetrated part(S) 
(3B-CUW-181) (3B-RW-20o) (48-RW-217) ( 2'1,B-RW-218) ( 68-RW-287 ) 

(water surface) 

lnOrthl- !=I@ ~ ~~ ~~ ~- ~~ . ~ "'~ 311 [ :J <i§i s I south side I 

Gap of penetrated 
. part is filled with 

_,, ··· · silicon 
Typical image of penetrated parts ... (penetrated part (1) photo: October 2000) 

RIB torus 

SIC 

underwate 

East wall I T /B 

camera 

OP3900 

Gap of penetrated 
part is filled with 
silicon 

Cross section of torus room east wall 

~+ •••n~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



Result 1 

Surface and leakage of penetrated parts 

target: penetrated part (1) to (5) 
On images taken from the air, movement of surface floating matters were not found. 

penetrated part(1~enetrated part(2) !penetrated part(3)>enetrated part(4) penetrated part(5) 
;< II mm•••• m ater surface) 

I ~~~: I ··- '"'1(\\ 
\:.:) 

- ~ mmmm ~mm,..mmmm 0k ~~1'J7:j ~XZ.· '$ <>.1'~ _:.:- :·I south side, I 
aJ f / '\.:X v __ 

. \ . -

tt •••n east wall penetrated part of torus room 



Result 2 

Surface of penetrated parts target: penetrated part (1) and (2) 
On underwater imaging, serious damages on seal material of penetrated parts were 
not found. 

For penetrated part (3) to (5), obstacle blocks underwater view. 

( 
.. I. f ) penetrated part(t}enetrated part(2) peneln:iled parl(3)Jenetrated part(4)pcnctratcd part(5) vvater sur ace ____ .. 

-----1---,.---,,- --o-- - -----c----

r-narthl r;;;io '@(' . X.7x"/ .. Lo:·· . . I south side I 
~ • • • .t, • , -· '/ ••.· '. \ •• .• • •• m 

~=: °\_< . I r;;;-1 \ .... ''· '.c:<J . ..: _.: ... 
- ., L.:::::J ."-..~ 

- penetrated part ( 1) ~ + •••n east wall penetrated part of torus room penetrated part (2) 



Result 3 

dispersing tracer and picking out leak points 
target: penetrated part (1) and (2) 

dispersing tracer* and tracked it, leak point around penetrated part was not found. 
(*tracer: clay particles) 

I south side I 

rf ) 
penetrated part ('J:¥lnetrated part(2) penetrated part(2f)enetrated part (4)Jenetrated part (5) 

ter su ace r; ;; ~·p· . . .. ·" 1 _ .. . ..... 
north l=I·. · .. :.:·/ ·· . ..:.)" ;" -[1;J --·· .. -0\ 0'r. 1· •· - E .... '.·· .r~. \J 1.0. B · · V.:.x '0 --

penetrated part(1) tracer penetrated part (2) 

tt •••n tracer dispersed around penetrated part 
·-o 



Resume 
Taking images of torus room wall with survey camera, we demonstrated it can confirm 
whether there is any leakage or not on penetrated parts. 
For penetrated part (1) and (2) 
Throwing camera underwater and tracking tracer, no leakage on penetrated parts was 
found. 

.... 

For penetrated part (3) to (5) 
Obstacle interfered from putting camera into water. 
View from the air, movement of surface floating matters were not found. 

wator level) 

INoiihl 
~ 

penetrated part(1~enetrated part(2) I renetrated part(3~enetrated part{4)penetrated part(S) 

·1-·'. . "-'I I ,,.,-·-·-...._ ', 
·,,,..,,.~. ~ J.-, /' ,'. ". 11 . = l ,,";i-,_ 
(''', ,, I 'I -,-.y·--· f '' r 
\.>~J 11 1q· .;' ' ·1 
,_,,_ i =id k...- \, ./ 

' t ' . 1 
\ I 

-~ ... ...-/ 
-- i I --

! ! 

-----

-~-- .. ,- .. 
y 
'--~. 

rA......._l 
I , -) ,, 

1 s<luth side 1 

For penetrated part (3) to (5), using equipment for underwater wall survey (will 
be operated on unit 2), we will confirm whether any leakage is found or not, 
before water stopping construction between buildings. 
With sonar survey had been scheduled, we review the requirement of it for no 
movement of tracer and the scope is small. 

~+ •••n - a 
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Results 

State of investigation 
On May 27 and 30, whole survey of S/C's upper part was not completed because of obstacle on catwalk, 
Confirmed whether any leakage was found or not on unfinished parts (southeast to south, near X-5F) 

Results of investigation 
On upper part of S/CS/C, no leakages. 
Major dropping on catwalk is a thermal plate. 

thermal plate (dropped) Typical image 

tt •••t.J 

~ 
Outer catwalk 
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I )i~ pg l«:cts It .Qjfij;7J< =E= $'1J/~(7,)~jjl tl25~(l)~~ii ti[iff(l) ~t~) 
'lr.:rl<i'i:•-> 'mi!I(6/16-6/23l'lill~).(J)Nit .!ill.ill ~'?!ti~ I lhrl~). ~:±l~lH'f'i:~.A ""f(J)rli\;§;[;l:ND(l!<:±l,&Jll:1i)/1J\'ij\[', 

1!194-134 : 3.3 (H25/10/17J -7 ND(l.1) 1/3~).T 
1!194-137 : 9.0 IH25/10/17)-7 ND(l.O) l/7~JT 
i:/'\- $1 :74 IH25/ 8/19) -7 ND(16) 1/4~). T ~ 
rlJf 9 4 'El 1H2s1 8/19) -7 3.9 1/10~;." 1 "" 

1!194-134 : 3.3 (H25/12/24)-7 ND(0.81) l/4~)T 
1!1')4-137 : 7.3 (H25/10/111-7 ND(l.4) 1/s~).T 
~/'\-$' :69 (H25/ 8/19)-7 ND(16) 1/4~..lT 
riff')/) 'EB IH25/ 8/191 -7 ND(l.7) 1/40~,(T 

1!194-137 :10 IH25/12/241-7 ND(l.4) 1/7~).T " f{fJ:_~R'""- 1!1')b-134 : 3.5 IH25/10/171-7 ND(l.3) 1/2~).T 
i:l'\-$1 :60 (H25/ 7/ 4)-7 ND(16) 1/3~,(T \ "'· [''lf"'r:l] t!Jt')b-137 : 7.8 (H25/10/17)-7 ND(l.O) 1/7~,.(T 
r1Jf')b :S9 (1125/ 8/19)-7 3.7 1/10~..lT , ~ ' '" / :i:/'\-$7 :79 IH25/ s/191-7 ND(16) 1/4~).T 

~ riff') b 'Eo 1H2s1 s/191-7 No(1.1i 1130~,.(" 
t!Jt')b-134 : 5.0 (H25/12/2) -7 ND(l.3) 1/3~,.(TI " A T. /,/-
1!19b-137 : 8.4 (1125/12/2) -7 ND(0.92) 1/9~)T '" IN ~. /// 
rlff')4 :S2 (H25/8/19}-7 12 1/4~.AT \ ~o o//,/~ 

1!5'9b-134 : 2.8 (H25/12/2J-7 ND(2.0) 8/10~,(T \\ [i'"'r:l;J~iQ~] 
$1)0 l--7I/A 

1!1')b-137: 5.8(H25/17/2)-7 ND(l.8) 1/3~JT '"' ---~u:>.:'""'--------~ 
~/'\-$' :46 (1125/8/19)-7 ND(19) 1/2~JT 1!3'')/)-134 :32(H25/10/111-7 7.5 1/4~.AT 
rlJf 9 b 24 (H25/8/19) -7 4.8 1/s~,.l T \ ~)(4' 1! )') b-137 : 73 (1125/10/11) -7 18 1/4~..( T 

~~)'!r:l;Jjl§i~11] i:/'\-$7 :320(H25/ 8/12)-7 ND(19) 1/lO~JT 
. ,,.,. ,- ----~::_._~u rlff')4 :SlO (H25/ 9/ 21-7 ND(llO) 1/4~,.l"F 
~,;1111 19· 1-----·--i;" [i~r:l;J~t1~1J l 

1------+---"'--4• tli==1 - . 11 1!194-134 : 89(H25/10/10) -7 14 1/6~JT 
tr,ryA134 60 'Jll .l:r0~~~7.KOiilil b ~l~~~'utr•.:-::c;;:;; 1!19/l-137: 190(H25/10/10J -7 41 1/4~JT 
tr1~1'137 90 ~ () I 1119ti~ ~/'\-'.)> :1,400(H25/11/ 7)-7 200 1/7 

HD/fry Li 90 
[:'E','-91i!il::l§~ ll§llll} 30 

rlff94 :4,800(H25/11/ 7)-7 630 1/2~..(T 
.: .. ~· -· '',,,Jl~l.li.J~~I (ll!!.lri;::J:1J;]~lEMf 7 lk.t~/t.J H26'cf3,EJ 0)1@) 

r,..\?.'i'.r;;d I I :A''1.-~,'hil 1!194-134: 5.3(H25/8/ 5)-7 ND(l.9) 1/2~.AT i"J7'JL,, 

6R26El 
;!; (.'O) ll<il! 
7' - $';!; I::>'> 

6Ti 

tt J!!l '** iif }J "' - il"' - :; 
lil !lHll-IJl1i'JJ~!!PfiJ!iJill0) li~ll'l'li!lo/J~ O)l~li5Hfit:~!O! 
http:/ /www.tepco.eo.jp/nu/fukushi ma np/fl/smp/indcx ·j.html 

~1~b-137: 8.6(H2S/8/ s)-7 2.3 1/3~JT 
~/'\-$' : 40 (H25/7/ 3)-7 ND(19) 1/2~..(T 
rlff')b 340 (H25/6/26) -7 ND(l.9) 1/100~..(T 



~~9~ilii5§ IC:d:>lt .Qjtij7J< =E= $71J/'~©~JejJl 
q-125~0)ii:~1il Cii!iO) tt~ ) 

(ml!I1~ 
6/17- 6/24t!li~ 

Ii/Mil 
1!1?1' 134 60 

~1?b 137 90 
• ill (I "?~I~ I 1J1H~ ~ l~tl:J~&Wfili~J T G.Jl!!~l;J: N D61~il~ l;, ( )1;J l;J:~tl:J~&Wfili, ND(H25)i;J: 2 Sl:F'P~lli!~ l/l:ND 

Af~/7?/.\90 30 i°"'' ·-910 l:l~L 11~r.11 

1-'J'f?L\ 6n L/-0 [~jili D ~t*fP.~()qi3 1 km)] //-0 [~jili D *fll~(iqi3 1 km)] OI 
\!)9/\-134 : ND (H2s)-7 ND(0.62) 1!)9/\-134 :ND (H25) -7 ND(0.75) 
1!19/\-137 : ND (H25)-7 ND(0.58) 1!19/\-137 :1.6 (H25/10/1Sl-7 ND(0.70) 1/2~.Al' [ij)1liDmmm11 ()*'3 1 krp)] 
i;/{.-$7 : ND (H2SJ-7 ND(17) i;/{.-$7 :ND (H25) -7 ND(17) I 1!19l\-134 : ND (H2S)-7 ND(0.58) 
riff?/\ : ND IH2S)-7 ND(l.9) r1Jf9/\ :6.4 (H25/10/18)-7 ND(l.9) 1/3~.A"F 1119/\-137 : ND (H25)-7 ND(0.66) 

1!19/\-134 :ND(H25) -7 ND(0.71) 
1119/\-137 :ND(H25) -7 ND(0.68) 
i;/{.- $7 : ND {H2s) -7 ND(l 7) 
riff?/\ :4.7 IH25/8/18J-7 ND(l.9) 1/2~..(T 

'-, 
'D ~t~J.iim±£~tf~~(i*'3 o. s km) l 

5,6€}~)]~1.J< D ~tfQ~ l 
1119 /\-134 : 1.8 (H25/ 6/21) -7 ND(0.69) 
I! 19 /\-137 : 4.5 (H25/ 3/171 -7 ND(O. 72) 
i;/{.- $7 :12 (H25/12/23) -7 14 
rlJf?ll : 8.61112s; 6/261-7 ND(l.9) 

-

6R26El 

1/4~.J. l' 

~ 
r\ Ji)~QJ 
~:''.£~\ \. 

~ ~-h~-~~~~~~~ 
1!19/\-134 : 3.3 (H25/12/241-7 ND(0.81) 1/4D)F 
111911-137 : 7.3 (H25/10/11) "°7 ND(l.4) 1/5~..(l' 
i;/{.-$7 :69 1112s; 8/191 -7 ND(16) 1/4D,\ T 
rlJf?/\ :68 (H15/ 8/19)-7 ND(l.7) 1/40~.Al' 

i:«-$7 : ND (H2S)-7 ND(17) 
r1Jf9/\ : ND (H25) -7 ND(l.9) 

[$JµJ.j)ffi±£i¥if~~ ()*'3 0. Skm)] 

O:..___ 
~~~----~·~~~~~~ 

11)911-134 : ND (H2SJ-7 ND(0.96) 
1!)'911-137 : ND (H2SJ-7 ND(0.58) 
i:«-'.)7 : ND (H2SJ-7 ND(17) 
riff? II : ND (H2SI -7 ND(l.9) 

1!1?/\-134 :ND IH25) -7 ND(0.56) 
•••• 1··. ~ ;:+ 

111911-137 : 3.0 (H25/ 7/151-7 ND(0.58) 1/3D.ATI 
:i:«-'.)7 :15 (HZS/12/23)-7 9.7 7/10~.J-
rlJT? 11 : 1.9 1H2s11112s1 -7 ND(l.9) 

b C$J1.i~~ D 11J!I l 

ilii"ill~ i!!;?J<f!,! 

:Y!v l-7:t:Y7. 

* (.'O) >!<ii! 
7' - $'i'l;: l::df> t!l!ll! :i1'Ji'l'iitlill-L\" - :J lii SI lfl-}jjj 'f'. tJ !Jl\iirfi l'1ill0) 1i~!1'J·l<£~'1( O)!lililiB*"i ~!l!i! http:/ lwww. 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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IHlOJ!Uli 11Efiti]ftJi'. Ir.~ 5t~cll\l& lltr'>' 5t~cll\l& lltr'I' 

f#~)J ~7.e "111< 
rm1 i~ 1 *1 02 Im I /irl 

71"\'J.1' 1-Q:: t:j:.~ 1100°C 3 liJOJ;;t.l&M*l 200 56' - - 0 6. 

Bone Char (*.IV#li.) : t:j:.~ (;!tt&-a-t,-) 1000~1100°c 1\:....7::t- F-CitJtl 4700 99' 1100 91% x 6. 
7'1f. APATITE I l·R(it:fll*.!i:l : ffi..~ 350°c ,,:...-7:t-- t·>-c~m 360 97' 700 87% x 6. 7 ;'\?z 1' I-* 

71\'J.1 I-~: !:flt sso~900°c 37 78% 64 39, 0 x 

~~ltffl:!Wlt m180°C 1500 99% 300 75' 0 0 @ 

1\1' l-'i::iq:.s,.7,f,$1-{ I- *!lll'Jt 890 98% 72 41' x 6. 

1\Fo-::i.r:,..71'\'J.1' l-A7 1J- *mJJt 1500 98% 140 39, x 6. 
,g-1£ 

~:::::IJ YM:tJJ[.,'YrJ.1....(1) $!~JJ1 620 98% 110 51, 0 6. 7;\'J.11-l(i; 
~::::: 1J ::..-M:/JJL-'YrJL.('l;,· *mJJt 710 98% 120 55' 0 6. 
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-ti:t-74 1-:?F- -ti:t-71 J[.,1424# ('EJ[.,'f-j-1' l-l - 790 88% - 30, 0 0 
B*:if;;!-71' 1--2~ ('EJl-T-t-1 1-) - 10000 99% - 30, 0 0 
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( t'";t-71' f-*l l!i!li~J:t : 1/100, l!i!lfEI: 1 g, i~f§ : 1 OOml (Sr 1 Omg/L) 
·f%.W1.l<.+Ca (71'\$'1'f-Wi:)l!!!li~l:t:1/100, l!!!lf§:0.3g, i~*'3:30ml(Sr 9.6mg/L), Ca:40mg/L(0.001mol/L) 

?.:i4 t';t-7-<f-*l;f:, ffit1J<.~W(!)t.J!i~ (X~~) !:~Cl\! 
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30ml (Sr 1 mg/L) 

?.( 1 5t!!C~~ (ml/ g) = ( l!!!lfEl 1 g!3 t.:: LJ (/)Sri!&~~) I (i~f§ 1ml13 t.:: LJ (/)SrJJ:ff ~) 
?.(2 ~!~$ = 1- (i~fEl~.&;lff f!:Sril!i) I (~fElf.JJ:)tJISril!i) 
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!Fe,Cr,Ni)1B Fe-Cr Ni 

7-'1ilil* 
(Ar·0.1%0v lSOO"C) 

Fe-Cr-NI 

ZrB1 ($~.t:~I;!: :P:*&1A$"1lii) 
(f.Q,Cr,Ni)1(lr,U) (Fo 1 lr~JLh-~"/i) 

(Zr,U)O, (Zr-rich) 

~- ilfillilit!JiJW!iiliitt!i!ii©@J 
( ?1"::t &U:ZrB,MftJ 
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• B,Ci11(i1D!Jil3*11)7f<'Jit~IJ<i;it~~lfl<i!l;il!/f. 
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->lll:lllBl;;~Dit '77:-'!: !Elit 

• PuOlfcl:U01l=Jt~-C;ij(cJ:I"!!~:@~ 

~ i1117':1•J Ollt~'i'-1' 11) II<*'· 'l'• iill <!> 11ll1-llW1ll 
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( 1 ) !lff.:*4T:11J 0)-lj-~j'I) ~1'JIXt:f:I l.,f :~~fJ:!IW.Jltfl!O)~f.j-
• '!11.l O)ti\'•11~t?-tz7:::. ·:;? 7-1: '? L '-C, t;JJ fliJ •11 "'- (J) t{;IJ 'li!if~ *,';' l'f il1' 1illi cp, 
• Zr:l:O) ~ L 'BWR*~~ Ii Lf::( U ,Zr)020) Zr~j'jl1,V, I:. it:l It .ti lillli\1! Fl!J 'liffil: (J) a'='iilli rjJ, 

. t~~t;t Ell* 0) Fe /J( 1:1':] ;g Lf::(U ,Zr)O,© !il!lJiia~tl:fi~ ~ijljiffi 0 => FeO) ~ ji@I :J: LJ' ~&ijl¥!J•l1liJ:.~9 .ti1tJi li'il, 

(2) 1F$°i!&f:r.f~fJ:&Jt 
fulJifrnH C:l.i\1¥Jf 7') ') C: (]) &M> ~;\.~, => 15"'.iff ;f§ (Fe-Cr-Ni, F e,Zr!:l2) -\':>*? 1tto/J (Fe, B, ZrB,) !:!: fil<:(J) i'i]'~~1'.L 
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d . co G r;:::, li!J T 7J<iliJ' El3 cOJ iW x (, i v Tc5'5 *7..1<0) fb.1J' >'! frl!iiel! 9 31C &fl, )ilil ;;t (; i G J.::)'5 ** 
1J'BlJF7J(~i§l;:::Jf.thi6/ui.:'c'$;;'tGh3ffl\f~o*~?JT11JJ:l*i~~iD E-9, &U"l~!l09:::.i'.'.70J* 
fflUiD E-10 c, 21JpjjO);f\-1) ::,;'.'.;1fri§D03"ol!l GIC, ;f\-1) :::.i'.'.1:::i:Pw**""¥~~,J:E&U 

lF:ll!l:DllTfr~~GJ.::c=:.;s, E-9 -c:c1:t~1J'S 2m 11).J'lc,..i!l1!]1!'©:3' s E'.:!}rt!lr1J'l9ihlc 
tllC. a;rc, E-1 0 cBl1Bl'<11 iff~cp1eM=: B *1i!&U:3' /3 fill:Mfilll=:J::ol'S$1J1li11rn,~c:t',JC 
tA Cs-134, i 37 0Ji~J'il'Cla1a'IQl';!ic6')coTco 
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6- 2 - 3. jjlff'::J<O)::J<~:\jf,'i~l§lil'! 

3§t5' :Y:'71J'GCl)ijij;tt, \1J1fii§i:P.ciT-Ci-)B%, tlSTJj(O)!)J<~iJ§;,!!!!Jl'O)J~jJE'§'El9~1;::, i3H 10 
1Jpfi (E-1~10) cif\- 1J :Y'.'.:i~fii, \, ::l<~~!'iiill! l..i-C\, \3" c_:t'lel:C'O)~,\llil'l*E:'>!ld:1;,(TCI) 

}i1j fJ cil53o 
C 1 ) Jm;;\J, \ r_,r=;5**cp(I) Sr-90 Cl)Ji13l!!i'id:, :§':fl l]j(~cJll8:.~~l;::ct: fJ lliill! t_, -ci, \30 33t5' 

:Y:?:l~~i,§~0)3,t:il!Cilii, \ E-1 11J:!;~HLC<l% \-Cid:, -~~OJi'S*'::!:~IQJ~ll1~B~:~!Jl'O):§': 
,8 jjJ<§nll21J'!5fi::±Jch-C!, i-30 E-1 11J:!j~HLOJ~~1;::1d:, is*L-lcttllT7J<O)i&C':J.J:J)!flJ+p 
('J :r:JL;m 1::; 1--) ~~>l"" t_,, -Ci&# l:l){ffi :o -CiB'J, E-1 11J:!;~JfLOJ1l'JTJj(cp:§': fl JlJ<§g 

fill~,'Jil'ld:i~ Tltl![Cj]C:l531J1, Biii\Glt.J\\'i.Qc j'l'j:Jlil'J~1J'Jc¥i' 9 3zJ!!!R1J'li\i~,iiJch-Co \3" 
m- 1

) :Y'.'.:i:::J:PO)il.16Jil'IM'*'1.J'5, 3§li:5' :Y:?I lj J7Cl):::J :Y:'7 1J - h!itnil!TilB©::t~C B 
;f,ij xi, 1 r_, rc;s '*"''OJ!ll3!!' 1J'&fv c i, 13 c c 1J'v t.J' :o -cs >J , c n s OJ(i'i] >lllli 3*'-c i, 17J:" ' 
::t~'P<D Sr-90 1J\ f,IJJJ<N.Ultl!T7J<1u<Dl:¥i'l;::J'F0 \, E-1 IDli!iJi'Lf<J'1J:CJ*thi6/v co\ 
3Cc1J~xGh3o 

(2) el:Tc, !m~~cpflf!p}jf<J;El:Jl.ilWOJ E-9 c, 2Fl1c<B%, :'i':B!D'.~1fillj£111Jl'1J1~,l:¥i'G1'.Co E-9 
~Jll:;::1ct, ltl!'Po:i"F:Jfi~i/J~cc1:: <JIQJ~llt±:3"'7J:1J':o rc;s~:t:tR1J'-ilJ~:o -c<B".l, 2 J=JOJ 
~'@'<Dll'3!!1C'l'llJJJ(cct.l;:::t:*4'0J Sr-90 1J'l!ilhi6fv/CB(J)C~x Sh3o -t':(J)itlJ 
OJillJ~HL cfct, !llii~tliilH~OJl**c:'i': e 15Jz§nll!l~ll1>1J'lil!Ei1J'Gl&"F Bci/L t'>'Jlil'•5<tt:cnrc 
tl1;:5'1J1<\'i@BOJOJ, 'Co:il~llJ<§rt!lg;£,'1Jlil'ld:1~T G -CiBVJ, IJ!E'1is'?-C'IJF7j(~§c1: 'J l:Jl.i~tl 1;::!d: 
Sr-90 OJll!;llld:, 13'cfuc7J:t, \B(J)c~xsn@" 

(3) H-3C:JG\-Cld:, :'i':B~~E-1, E-91J~(,\1J\ -to:iftllCE-10B~:£,'11Jl'c7J::o-Cv\ 

@,<:"'Sf;::, B!Jf7J<llll5l!f~tlOJE-3 cBl:'J"iGJl[Cj]C<\'il'J, E-4, E-5 l;::iJSi, \-CB 10008q/L 
~3000Bq/L t>'lll'l,.:t:ch-Co \30 H-3 fd:;j('f(J)u<Dc®<0, :t:~CQ\l@C'h3c_c':: 
t.J'ffllv \1'.CUJ, tt!JTJJ(cc Bf;::B!Je7J<g!§OJ*i~Ua"cl,til~ r_, -Cl \3BOJc~~Gtl3o "'COJ 
fts, 3§li:5':Y'71J'5tttli8~i§i, \lll:JlJrL E-6 c!d:, !.ll!B'1i;i':rc:i!!!:'Jil'O)l:!i'fld:~Stl-Co \7J:o io 
E-7, E-8 C'ld:, "lfll 1 OOOBq!L •iit:'Jil'o:i H-31J1!5filli~tl1':1J\ "fC)j~lctllilJcfl i1J'G 
i~T·il'!Ric7J::o-C(ISl'J, @no:ils~Cd::3lii3~B'§xGrt3, 

c 4) Y:<B, 3'1'<5':--'7I 'J Plfif550)Jl<\lnOJ~~x(, \f;::J::.Qli13!!a!!5ill'93TcUJ, 5':Y:?I 'j P 
OJi':'iillJIC'm- IJ :Y'.'.:i'§'fi(, \ (F-1 ) , JtllTJj(O)fj(§ifflg',,jt,Fi~fi:o -Co \.Q1J\ :§': f3 J'il[§.j!Jg 
;~~1J' 20Bq/L ITTH~, H-3 ~:!l:1J1lWEi Bq/L >lj!,'Jil'c, ;F,J;tt, \i-)ilTI1J'5t~;~~ t_, -Co \.Qll'J 
TJJ(J~7J<J1'~0)5:Jtfi*Ei*c'i£b57J:(, lo 
cSC, 3§li:5' :Y:? I J POJ*l~LlC:l53~§\i:(J)il\- 1J y7:n (ll'J:OO}j(/ \-{I ~::Z!.i1'Jc'<:I+ 
No.5~No.12, §~.@'i'L b. c) CSo \-C, l]J(§.1t't<i/J~O):g:]!'o:il!iif51~~~1l l_,1':1J\ :§': 
fl ld:l3<::±Jctl-Cc \,IJ:(, \0 H-3 '£11i'l!'C JO\ (_Id:, 3l1t~Jlltl(J)ll1\7J<:I+ No. 1 2 f;::3'){, 1-C' 
2,000Bq/L 'fiffia"c C::§'f [_, -c" \31.J\ H 4:1~I 1) yO))'§!IPJ<t.J'~xc \ t_,t;,:;!~l:Jl.i~Ll1J'G 
ld:~tl-C3'l'J, J@n(J)55*Cd::3J!'JlllfB~xSH3o 

6- 2-4. l]j(§-j'f'!o'IJll~O)[g]~l( ... O)""'j'ffi 
jiiij;tt, \ G1':)5*7.l<ld::l=.C::tJJIC;~il'!i L-/cc_CD'5, Sr-90 OJ3'< lct3~lll!.~ill::t*C®I@ 

r_,, -i>J1J'tt1JT7J<!;:::fi\A. v1':BOJco§xGn-30 a:rc, H-3 !d:JJ(Bc G -C::tll<C32l"n31'3' 
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1J\ ::i<:llCTBld:tl:tiTl)cl;:: il'E..AJ_,,rc BO)c ~ x '3h3o t!l!lJ"<A.O)lli;lll!!i'lf 3!!'iillEf 31Clb, UT O)Jili 
VJ :'i': B ilx~iJIIB~'lf '1ll!i\C: u -C, ±m1Ql4JI t;::ct 3 Sr-90 OJIQliiJlliO)§A~'lf fi-:o tc.o 

C 1 ) ±JliO)l'Hlil,l;'Rli""c:WJll!!l1~Jlil.lllM 

f6-2-2. (3) J C::~i<liii!l.utc., ft\- 1JY'.'.i:::J:P·J) 7011m *"!li"'lli.¥ C.8,1;10 C: 
:'i':.8ilX~lm:g~O)~'*fr'El!!!utc.*6'!1":, '!!'!:id 30Xi07 C (Bq/kg) ; CmSv/h) ) c 
1;t.-:o rccc1J'G, CO)F>!J'MfrFJ(; n::, ±mO) 70 /1 m*.iJ~3;;$ CIHJJ) 1J'G, IQJ~JI± 

i!li'Q):'i': B ilx~iJIIBi~:ti:l!t:E9 3;::_ cc 'J!Co 

( 2) IQ]~)lliO)~i\~ 

±;ilQJc)lld:, .~!lee u -C±Jli~iID~1Rli$1J< 0.01 mSv/h :ti:TIQJ33'C::l1~ilU utc.Cc1J'G, 
z<Dp§<<D!~Y!E'T-9 :§:'<jffl u, :::to ':J 17~, ;~'°'tai=@4ll±m<D:'i': l3 lix§n1m:g~frl!EJ:E 
u, ±*IQJ~l(;;cJJ:H)i3bti-C 8 MitllOJIQJ~)l;;O)~i\~frjj-:o1.::C:c_3, 7.4X 10'3 8q 

cm-:orc. '£1.::, c:_0)¥'.21J'Sr-9o c'&!Eu-c, 16-1. C4) J c*.!Dl.::ilffixo\ 
llll.§iJ!'t'l1!J~li (Sr-90 : 4.5X 10' 3 8q) 1J'GIQJ4ll¥:ti:*.!Di'$C:, l\98 0%-CCl'i-:oi'Co 
H 4:1~I 1) P9~Cl)f,~j~ffLJJ1t!JT7)ccid:, :3': .8 ilx§iJfilliil!1~0)Jcjj'fld:la'C:IDc5'iGh-C(; \IJ: 
o \;::_ c1J'G, IQ];f)(ttl*lJ:b'-:o IC Sr-90 Id:.. ,Z-O);i<:ll~B1J'IQ]~~lltt1J:9 Y'.'.7 I 1) P:§i:lJI! 
IDT \bffi!l\.5'~1'lE!JQ)b1JlillD TJJ: (::'., H 4 :1L:r: 1) PV'lOJ ±JI<I;:: ~£ -:o -Ci, \0BIDC:~ ;"t G 
h3o 
zy.s, BlJrl)cffiRU".l Il~m-r::; 1--c())<<hl:lJ'C&sc \TB, :ffix& 1 ut:is~l)::Q)-ill 
:§:iQl~Jl ui'C1J\ ~§!'1J1il'\Ot, \IC!D, ±tit;:: ct 31Q!t;llliOJWJlli!Jj~65Rl;::~ll!!l:ti:.§ x @BQ)c Id: 
7;t.1J'-:o /C, 

6- 3. f~~;J(~/\.O)~~~Sffll~T.5~ 

( 1) '"'~Pi9Y'.'.71J''3i,1'jx{;\ui'C)'§~7)cld:, '6-2-1. (2) J Cm9ii'!ifJBlJPJ<:fil'!ID1J 
1QJ1;:::Jitnrce:~x Gtt31J', ""~~9::; 17I 'J PJfl:Jl'llD s llr7.Kli'§Q)'i',l'!filc!.'!!,1;'R;;>¥0) B *~ 
1J<=;'1~-h-t"'" "" - ' \ 1 ""'"'"'-'"ID rrnr.'-0)"""'°~--="' - Bl" '"°"!-'''""" L 1l'!f.Oll!.1C'1 /., l. Q..)•J.. 100Xv V1<-....1:=i:::t::7J'- -olJ/J LU ~Jl'1J<.m!£l?; i/J L:J 11-7J".Jtt:f L...,)1~1 LJ.6TIJ 

rc:e:m:E'°'n0, rcrc: G, imxo \~5'iITT'f1;::1ctil>ixc' urc:s~7J<1ct:t!l""'!filfrJ!ilh-ccsG 9\ 
B '1'7"~li'§A.Q)Jf.ln;2,3;1B'i1i'~cn -ci, \1;t.o \, 

( 2) j,1'j;{_{; We~f~, "'i~E<9Y:'7I 1JPJfl:$0)B!J'7)cli'§, zO)C'jJ,tO)CIJr7J<li'6, BRUCm7.K 
JE§O)i3)filt!J,~C-Cl!¥7~~ :§:jj{, \, 59:\Eil~Biffi :ti: ~ffi L'i'Co "ltJJ, B lif7c~ggo::i:E .8 fi)(§;:fl~~ 
@'ld:~Ei Bq/L t.'ill<l'c&i-:orcc:_c1J'G, Bllc7J<lf6id:±ID5ccl"'Elt!Du, -'CIDWili11'i!R 
UC!lr7~~g§fr:3!DICIFa~1t;fr"l<ffiil ulCo z0)*5<:!<, Tt'itlDClJr7J<:Po 30m :lli't±JD C C-2) 
c, !.%'.:'to \~*~Id: 1 OOBq/L J.,;!J:::o:l:'i': B !l'<~iJfil:1J1l91:tJ'°'tl-Ct, \JCB(])1J\ BIJtl)cil§IDil!l 
lii!RUBl'l*11:;7":7i~(IjI,lj)<2 6£+31'J&;V)Ji1j7)c:§:j"§~) Id:- 20Bo/L ffi'IJ:!'£C'il'\Ol' vi.::, 
IJ:dS, IJ:!ttB~\':'i'§B;JCid:CIJrl)c~ 30m ~::±:lo (C-2) c 1 OOBq/L •.llffi'i}C' Jc~g@ 
tll;i3B&i31J1, R 0)~j;fij7):::§:~9Jw:u Tl, \3:9Y'.'.7~*0)J:::)ft (B-0-1, C-0) Cc% Y"CB 
~l']B;Jt;::fd::'i': B !l'l§;Jim~1J1!'Rttl'°'tt-Co \31;!\)5tc&ii'5" 

( 3) s 1~*"'2, !i~ltS:'i':WQ)il*~\67 I -v Y'.'.7"':§''§'~ ul:li\1J<o51.l!lil;::§S!;l)0o 
(~ffi~*ll-1 8) 
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6-4. :llli$A,O)~Jl!l1'M*6* 

=tlJ<'<rnlO)t'it"'-'¥'JiI1!i~a*\b, IJF7J<:gil0)11l:lll:*a*;:;1J'S, ~x1;' 1_,,rc;s~71':0)-1lB1J'IJe 
7-l<im=:.::t;ti,)2;/i;IC't;O) C: ~ x Sht:: c CD'S, Bilc7J<ilil2± 0)5 i=cl:: ".) tJ:g Jt!'b, !JF7j( 

i11117il:=llll3' ::i R:7.KD:U±li!:}~IQJ~ll vlco 
c SC, B!Jc7J<llll<Dil1l!iil&UC IJF7J<llll~3!'blcBl'i*it~~Effi I_,,, "''~ 2 6 :i"f' 3 !=lei; vJ 

~7J<2 ffl~ l_,,/co 
;lljxi, \ffe5~iDd:: >Jj;ij:*:1l i_, -C(; \-i$~~LIJ51.7J<DO))!jjJJ<'E= 9 1)::; 1;i, &U88 1 4 Bel: IJ 

~~g i_,,JC)~~~JllO))!lj7J<'E= 9 1) Y-'.11=<B(; \-Cid:, :§' fJ IJ9.l!rtfIBO)lJitl;.E*1i*l=~l&;0'J:::~ 
ld:nStC-Cc \TcJ'(, io 

7. .@f'J,l!li1'111SJ@D:U*li* 
'3'"<9Y-?1J'S©;<ilx!; \'jijjpJi& Uilffix v \Jjj\f'J0)~\¥1.E<Dlc!'bl=l-c,(l' O)iffi VHJll~2""'1i:ll v!Cc 

~@:id:, "33"<9Y-?<Dll§@1J'S, ~xi; \'jijjp]jC v -Cf!CJ.Ecf1,8l'lBiuC-::JI; \-C, 9::,t-'.70)~~ 

J.t!W, ~J.t;cp, ~'.4'1'~1=:D't~v c~l!li1'125::ileo 'ff.IC, 81l:@::<~~ld:, f~ijt&D:CTII<t&CdSi) 

'&>&M Cl'H~§B) C:75Y:J§B, 0'5U~=@9Y-?cO)@)al'ic""C:ltH~#C: l_,,JCo 

7 -1. 9Y-?:ffixi; i~i'fio:i31!1l1'1*5* Clli"li4'ITTO 
( 1 ) illtlt& 

a. &M C§l§ii"lB) 
n9' ""'°''a=~,; •J_,.· 1'-l..tilt:::::1f.,-i;llEE0Ji:;i 

mtll'ii91-ooc-::ii, \-C, 9 Y-?V';ji*~*0)7J<tli~ilt1=0 ::i rca15tli§~O)*"'""' 1'l~0':Jillx 
t, \!ctfii~~~t11J:.1J\ J Tc,, 

:~%rnlr£ii;,~uJ.E 

9Y-?V';jo:i~c 113*ll.J;a1'§93RO~it!li7J<1J'ilffixG11_,rct11,i3, ~xi, 1W!ld:/.'liv \ /3 **"" 
2m9 c§xSt18/C!D, ilWt.&91'Jl<ffil~;;;~~;.E25 :oleo :JWJ.Eo:i*51*!, mct'ii 1 f'i1Ell,'ii 
;f,!O)l'illJC::"175iCTI:75::,; :JM c:o:i;g;~rnil!.ilJ'lCd;J(, \T' ltill8~t~,.,())~I; Hmin C*~ 

40mSv /h (70 ,Um l\,5'J;"3;;'1!1 ( /3 tlD ) ) 1J< 1 l!il'fiHl'i'§i:licot1/c" (~pJjB<JTcJ'ffiO)§E 

±Blii~) 

£/c, -t<Dltilo:i~?fi<'.'ld:i!ll xv i :frmll,l;9 36:: 51J:!.'lit'Jl,.,~i'Jild:~lbStl0'1J' co TC, 
cg<f!ltlt'ii9'rnl~~~l I=\' :::1 -b~i\119i 

1~~~1i%rnl1=iB1, 1-ctU!lt:l~!.'li~J;1J'lii~i:lict11C~i'Ji C§E~llilB) 1=-::i1; \c, "3o:i!C!D9::; 
-?91'W11J'GO),\Oif'fi/ \=\' :::i -b8i\~25::i/C, ii\,'!li\:O)*a*, "l§Ml51=~ffi i_,,JC'#i%!ifii1J'5 
O)~~l'<~JJ:;%\O)#±:c::lii§r.Jct19\ :liilxc v 1:::ze: i_,, c::t'tJ.Ecn-89 Y-?V';j@lo:i;grngu1,i 
JB:1=~ffi 1_,rcb-7<Dc&(, \i6J:>Blii1;~ch0'1J' CJ rcrcw, ~x1; v 1:::z1d:t1w:::e:n0'1J' co 
fCo 

(j.)17iJ[jjj§ fl1lii~/1l 

i~tlt&i1'lllH=-::i1; 1-c, 9Y-?P9'5l1J'So co rcamnt~.~0)*6*, i~~l& 1 ~llat&M ci'l.~75 
Y:JM C(/)i§ffiilC©)fillill=dSI; \ L, -l'l~t=ffi:1iO)#±C:Jctbt13:1£@§~1J'lii8:J:.ch/C, lit 
§i'l!c nt::~1Jc,\lOlbh8&@illl0l!<JIDJrt,,.~iD1CJ:ig5;;:wtlm9 0i50c® ".l, m"'~illwtlm1~ 

o:i9 :Y-?i/9l'<ilill=id:""~1J'll'£t.l!i,'1:8' i_,, c:1; 1rc, 
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,~1 "V'" '"'<:BJ;'W§'! -~_,], LBJt::::::i ,,.'1:,UE£!1'G· 

I ( 1) t~Jt&a. ©M C§iliii'iB) if:l)lj.[jjj§tJ!nll:§iiU C::IQJl111Cfi::;t::a1JililI:l:lJ(J)*6'*', 
l"l"'ld::!ffix v \lcto'l!§F.!ctl/d:tJ'::; t::" 

•;2)91-[jjj *"~;;;~:] )£ 

I C 1) i~HJii:a. ©•;J Cl'll!iii'iB) (~:9tilirn!<"'5~tl'.'EJ C::IQJ!l11Cficot::*!<;;;,~~JE(J)*6'*1, 

:ffiJt(, \'§:mU-'19 ~ct; 5 0:~~,H[ff'1jpjj/:J:O'l!&llch:\:l:tl' co IC" 
•3)[/J[fil Elt'!Di:~ 

i ( 1) f~HJii:a. ©•;;t C§Hli'iB) @)[/J[jjj§tJ!!i~i11J C::IQJ!ll1Cfi::;t::amDi:~.',i(J)*6'*', 

7 5::.; ':iilB C"'175~N.U~trl'Jlq]) i7Slllil (J) ".!- 1 J ::.; :'JM (J)!'i!UI}, lf:U:iltN.U/ ~ y =\' :/(J)nl.J' 
1:±1 G~-SBE!~ L-JC,, 

L\)f/Jllil**"'m:JJ£ 
9 :/'7r."l1'61J'Gc J t:J1<;;1~u'iE(J)*"'*'' 7-::o ::.;953 G1'Jl'Jlq]&U*IJ11JICiJ) 11SJifil(J)i'Jii;; 

id;l!!Ud 10mSv/h >~!)1[ (7011m *~;;":!;;$ CB*liD ) c, fil!/:::cBi\~ 20rrSvih >~ 
"'° (70 ><s-ou~= r D'"')) -r.T<ln -•<•"'~(J)"''\"11'~'-+=="~°"'~°"' ""° ,= , fl fr Tl..k~.::::::I~~ \./J:f;J< _, \...O'..)v_;, 't§IJ ,,cy;~ lq]V oµ.llk:>-UEE0.1>1C11,1J:..1..J JJ._ 0 

(2) @f& 
a. 1'.'M C§mgB) 

(1)@1&/ \71) :/'73i\~5' 

9::.; '7~1m 1;:: 1"'7J<117c7J<a51< co t::t't~c®t&T1'6 C®!Jii: c :::i::.; '7 'J - t--¥0lil c(J)O~Fs'D 
:a~<:<1.1;::c1:. VJ m1± u, 9 ::.; '7r."lilBc(J)'<l51'!#±1'lffl\ant~.i(\9 Q@t."il '7'J ::.; ::1~i\.i!S<an 
::>!Co ii\.~~0)*631<, 9::.;17rs;gBc(J);<;;ei0)~±1c<nt~;ilctl 9\ ilillx~ vt::zlctli\f~ch/J: 

D'::;i'C" 
C;:;@t&T5B/ \=\= :i - bii\~5' 

9::; '7 ;.)(},II <5i~, 15!!l1TgB (15!!li c :::J::.; '7 1 J - t--¥Diih':. (J)1'*ra~) '3'5'::.; Q 5llSBtJ'S~ 
2/'1 ,::.;71;::-ciliii:s I l_,, 9 :/'7f!5JgBc~IP lAC.b-70)@\, \il,Jj.~lffi:§:Oi~(ilg i:>®!Jii:TgB 
I\=\= :::i - b§i'.~'1ifi::; !Co ~:\,.~!1)*5'*', J;':;!,1175 ::.;9~x £'JfrtlJ":§lJ'rncr1;::d3c 1-c;ei1cti!&"'­
a:n 9", ;)ffiJtG V \:::Zld:li'l!~;ilcf1,/d:1J' ::> rc." 

b. 75yyg~ 
(})@!&! \71) :/171.ii ... ~ 

i (2) ®!&a. ©M (;§tlitilB) :J®I&/ \71J ::.;-'.ni\!l*J clQJl*f;::fcr ::>t::~~(J)*6'*', 
5'l:eJO)#±ld:0'1!1:Bch7J:1J' ::>IC" 

~iflJ[fil Elt'!li'I!~ 
9 ::;17[/JgBi'J'Gc J IC at'!li'1!~0)*6'*', 7-:::> ::.;9g3o:;v- 1J :/:'J;;j(J)lm;GJ;.tJ1-1m!ii 

':llcnr=. 
C:'.l'ltl\Jv i--n~~~ 

®lli75 :;J9llS(J)tl\) (,, 1--U'!>'i\.'ffe:(J)ro~, tl\J(; 1-- ( 5 (;$:) C~J:ftJ'l:'l!~i!ichtc.. 
'4,P'JOlll@;;:~dJE 

9::.; '7f!5JgS1J'Sfi J t::~'i<m:.§~:\E(J)*6~, ~1Xi'7 5 ::.; 9g3(J)/,,'R;;ld:'ll!'Jd 1 OrrSv /h f.'illlil' 
(7011m *"';;'3;;$ (J31','ii) ) c, IN/:::C'tS1\J 22mSv/h C7011m l@;;"3;;$ CB 

*"') ) c'1'5 VJ, ~ v< **"'())""" 1gBfrnctli'1!~ct'.kl:tJ' co rc, 
·~Q.®t&TllBJ \=\= :i - bii\~5' 

- ( 2) ®!&a. ©M C§llitilB) ~;®!Jii:TgB/ 'i=\= :::i -b,i\i!l<J C:IQJ!111Cfi ::i t::'i\.'lJl(J) 

1 2 



*B*, ®1&75 Y'::l1'BO)-S 5!1i1iVJ;3-S 2 +O)rnJ"' r-1m crn1 '-' r-n~,il.~R~J:J.1J'Ui§~c 
nrc7"1v r-cld:8:G \) i'J'G5i'Jo:il!&v \i6J:J. C:ffixG v \::Zc'§xGrv?>~ii!ill~1J<B-ff98c: 
c) 1J1il!'§il?ctl.R:o 

c,;;;1~H&~p,~/ \=\" :i - L\ii\~9' 

l!l0t&T1'BI \=\" ::i - L\3lt~i.::Tli'JO)i!&i, \J;>;,J:;.1J'Dlli3i:ic'5h/C'l!iii'JTC-::>G \T, 9 YQPJ1'61J' 
G~i'Jf I \=t' ::i -L\,i\i!li:§:fi co !Co §j\~9'0)*6*, ""l'rnJl.::""ffi iJIC#/c'JlWl.::d:: 83,l!irn! v 
r-l5Bc<D#~ (;jjjxG \I \::Zc'§xGh8~ii!i:SB1J'i'¥ff98<--C::) 1J~.~c:nrc" 

8:iJS, ff§f.0)1Cl;b, ~J:;.1J'Ui,'1icn1Cml [, 1-- ( 5 :?) &UV- ') ::;".;1M <D0"1GJ:J.1J'Ui,,~ 
ctLICf-tll<i'ml.::-::>v \ T'/5,j\~;j[ff~ilffi L-R:i'J\ ~)i'Jid:il!'§1?.ch8:1J' co TC" 

C 3) ~i':51lc~&Ulll\il&# 

a. 9Hl!Elf5l!i'ill 
"l§t<9::; Q c::~m 9 09::; Q '1"1"'*"'9 ,QJCltJ(l)~*Bl'ic'l'!, & U~f.5112"'11.::,;iil!ic:n -c 

v \¢3m9 YQl\l'Wit#l.::x' LJC:-, 7S}8~ifilli.::fi co1C9~ili!Eli'Jl'9'1"l:O)g*, ~~8::Jffixv \ 
td:tii§~~hld:1J' J ~D 

b. *Jl!~;~~)E 

~Foilc~& Dlllilm#<Di~.,.;!!~J.EO)*i'i*, ;mx 0 1:a7I'o.li9 0d:: -s 8:~l!li!.,.1"'l?fild:!i,~c 
TL8:D'co1Co 

7 2 9 ' ,_,,,..- 1\'--,,;~~EE=•±EB 08c'+rh) 
- . :.;/,1~~1Xv l.SJPJIVJJF~)~1.•Q::::r::: "-m1"f-'"T'< 

( 1 ) illtlt'I( 
a. ::75:/':/lSG 

(1)tl\Jv 1--0) 1--JV?)ll~J.E 
l&tl1& 1 Eli:El 0)1:1~1JiC!l7 5::; y & U@~;Y: e::rn*"'g-Q~DiC!I ::7 5 ::; 9 0) m! (., 1-- i.::-::> (, \ T 

l--Ji_,'.7)J!JAi'frfico/C, :~tlJ.EO)*E:*, lf1i~IJTl:lii751QJ::7-:::>Y9cld:*~ 390N·m, ~1.JfC!I 
75:Y9cld:*"l450N-mO)rJl,;Q{i1>c65V), j;;ijf,Jt:H1fO)rJl,,Qi@ Cl:li£950N m, ~ 
600N-m) D'5(/)j~T1:J1'i\\5t1/C, £1C, ®1'/£::7-:::>:J'::/ Ci~JzE) c::tttll98c r!'-'Q 
!illld:ii\J!, \1:!'![qjc6') J rc, 8:iD, 1llH&::7-:::> :;JyO);f\) [_, Hd:9Y'.'.7~ifill.::1uil!i' L-TiDV)' 9 
:Y'.'.7~\l~i~I.:: 2 IQJO)l!;l Gj;;ijli'.la~ffi v TG \@, 

( 2) !!!'it,!\( 
a. -:75 :Y'::/§B 
Ci:75JY~~Ej. ~~~~~tl~ 

@t)'i::75 Y'::l§BO):CJ- 'J ::;Q-Mall*n vrci~, ::7 5 :J'::/imlaim0i1lt!&U::75 Y9!"5'~0) 
)Jle>.EfrB co IC" im'l,~~eiii1imc>.E0/C/ib, ::7-:::> Y'::/ C~ll~t~~ 25rnm x2 t!l.) '8::3\G:J 5::; 
'::/$!lia~a.LlJ.EL-1C*a*, ;jjjxG \I ~.:z1"'l?JTc~xsn0m1i, r-rm c2+) <D653S-1 Y0)7 
5::; '::/O)li~ld:ll!t:ld 50mm i§lmcif>V), fts05-1 YO)@l'li:J-:::> ::;'::/O)liilicttfJ:o9 .Qc'\b 
'\bli1:!1J11J1co 111iilqj1:J''i\\Gnrc, IJ:JS, liilxo 111.:z1"'l2''ic'§xsn;;,mJu r-:sB c2 +) 0) 
i'l!ii;li,<D7-:::>Y'::/~IJ: 49.9mmC:: 50.9rrm cSV), ~-5-1:JJcO)!tlJ'l!iJp,~0)7::;::;9 

m1'\c <D~J'liliilJ:~~lcJ:liirn1i2' h8:1:J' -::o IC.o 
75 Y'::i~~l!ltll'EiD*li*, l~Lll'Echc!'il'1'i'ld:ID!:Ac 4mm +'>'rl>:cS VJ, il'l;to v t::z~ 

i'liC~x GtL{Sm!v 1--§6 (2 :$:) l.::So \T, ~1!'1'i'ld:~Gt18:1:J'co1C" 



•;>.mJ v !--0) !-- iv-? jJlUAl' 
®til1:75Y::ill~(l)m!v !--(I) 1--1i,,Q;.~Ul'EO)*s*, nm~~cnrc >-.1v-?!i1lld:IJI~c 202N· 

m 1¥;Jl'c&SL'.J, ~148'Jl=Mltlt:JB\'i0) 1--JGQii§l C950N · m) 1J'Gi!:\<T1J1'R,Gh1Co ;J:d;J, 
:!llxt, \/'CZ'.!Jpfic""ixGh371\J[, 1--llll ( 2 T) (I) l--JV7fi1lld: 1 OON·m C: 240N· 'Tl c 
<15".J, @0)71\J t,, 1--C:tt~!'.I G -C~J'i~IJ:iflo"ld:'R,Gh/J:1J'c:> tc" 

c:l>®l&TiSBJ \=\= :::i - b~i\!!9i 
®1'&:7 5 Y::i1'6mV- 'J::.; :1M{l'Bifn Gtclffii, g,IJ1t®~'ll:TllB(I)/ \=\= =i - b~J.fJ5''2'fic:> 

1C*Ei*, V- 1
) Y:1MBifni~(l):75 :/:0 J:jli:J1J'G(l)b- 7(1)i!f,l(, \;z..,CIJ.id:il~~ch1-l':1J' J 

a'JC, Jiij;'t(, v \71<!'if'JiC:~xSt13s3ii'nDif(J[, r- 2T{l'H~VJt±J lA ®l&T§B/ '(=\=Cl -
b'l.\~5'8:1Qllll'Cfi "'1Cl':6'*', 'ern~Fc0JK!v rl\1Jslm:7:::>::.; ':JiIDTl!lJCd;J[; \-C, J'ffi(l)i!f,lc \il, 
d:>1J"li!~ch1C" 

·~\ffi;jt[; \/ CZ[!'ipfi c~x Gh3if(J [, :--iSBCDll!!!ra5;~UAE'&UElt'l'.i¥'1R 
~lilxc \I ~7.~PJ'C:""i:tGrt31f\J[, rllB (2 T) C-::J\, \-C, if(J[, C.-{j'~fJ9J-9ilTICi'S'c:> 

ICBil!Fa5:~UA£(1)*'6,,.,, 2T(l)mJ [, 1--CdSc \-C, :75 ::.;:;; C:':J y v" - ' ':J y y" -Cm)[, 
c-o:ira51=BiilF~tl~Mlcn, Biili<,51c<iW1'c 0.23mm I\'ll1l'c36c:> Teo 

£tc, ,~,rn~Jt\JJ r- 2 T'2'Nx VJ 9~ vrc i~t=Jt\!v >-.1\IJsJ())a mnt,ill'2'fi"' rc*6.,.., ~ •J 8 
'St\J[, rl\2!l'lipfi0)'55-YYm-JU='1Io \i~U:=-c~i'iim~ 3mm, :B>c*t 22mm, B'S-1J 
m~?Jji=-Cli'!i.l\\J 2mm, ft:c.I\~ 11 mm CD~DilGtJ'l:i&'llchi'Co /J:S, '"l'~~D1'1lld:, 
@t&TllG/ \=\= :::i - b'i\~5':=-c;mtJ'@L 1;z...£ntcll'lii'J1-C® "'!Co 

7 -3. 5'Y-?:l\il:tl \ff!\pjjO)jJ;iJ:!l:~5~ Cll'il:ti~) 

( 1 ) lllLit'l1 
a. :7:::>Y'0€;B 
·J);'~~t~f~$~ffi!~J::Q§f~~~Fsl 

9 YQW/i;fcp (l§l.ilTI) C 9 Y'.'.71l!Ut1£-ffi§0):7 5 Y':JllGc,ISJlfill~j~)l'lJ'fl!lijiji3:~ff. v, 
9 Y ?l!ii'1.t1~C:75YS/ili:JO)Eltl!Ui,fill=§'fi-:;1Co :7:::> Y':JifilO)§ tl!tli,fill(l)*i'i*, ;~@!'f' 
ji§jJ1i())*CIJ.t±J 0"1i(7):Jillxt, \I 17 amC$l9 3sBf\/lct•i&\Jch1-l':l'.J'c:> lCo 

(2) @t'l1 

a. :75:/:JllB 
G'i~@l'f~il!'rnll.ffit=J:: ~El 1l!lliI'~ 

9 Y'.'.7Wli:t@:filiC 9::.; Q r'S:ilil 0) :7 5::.; OJ gB& U1 \J v rllGC;~~lll'f~Ji!i {t~'\J u, 9::.; 
:?Wli4i~C:7:::> Y::iili:J(l)Eltl!Uiil.BaE co Teo :7:::> /S/iliJ())Eltllni'::lCDii6*, il!tl~ni'fillc 
h-Co 13;\ij;;tL \J 171lGiuC:"5x Sh31f\J[, HlB (2;$:) tot9~t=ld:, ;~@!'f!i'l);1/0)*il:f:±J 

l.A§'o:i;,ffix& ii \7.am0~93llBiuld:Ei&Bch1-l':tl'c:>1C" 
•;z.:.lilx(, 111::z~?fic~xGn3mJ~ c-1mo:i~*~Ellllli~'<l 

;f,ij;;to v \:::<.c~xsn~m1v 1-llB c 2T) ;rr1o;g1=-::i0 \c, 5'Y?~~i4Wo:i:7:::> Y:Jllil 
o:i':C*ffiElt!i!•i~{l'fi c:> 1Co !i~O)Fo*, "l'ngBo:i/\ y =\= Yill'~~ililid:1'2< tEfi G -CdS".J, 
J \y=\=::; _t:Qfflj1J':J5Y:0ifilTuffliJ:;".J B Tt=mUt±J u -Cc \Jei&iilli (l.ffi:tl \/ 17.tJ'lf'iRli.ch 
-Ct, \3~:1(~) 1J"li!~C:n/C" 

£IC., '"3'~(1)1 \ :Y =I° Y1J'J'itl'.J:±J v -Cc \JC~pJiO) :7:::>::.; :Jl!ilC<lSL i-Cld:, I \".J =\=:/Ill'~~ 

1 4 



©:cl \70)%~0) 7-:::> Y'YECnili~fJ<tii~llcttJ.::" 
·:;3; 75:::; 9o:i~2jJlUAE' 

9 Y7~¥w~o:i~t&7-:::> :::;9o:illll2 CJ::Qiffit::x•nr;:;, Tui15o:iil'12) ;Jlul'Eo:i*"'"'· ;!ffixv \ 
1 t:;zcWtxsn;:;,~pJi Cif\b r- 24:) &<:.1"'3~~51 :::;o:i75 :::;s;gii::sc n:~. 7:::; :::;';) 
Tt~1CDllll21J<ti~cnTc i3BOJiD, l:mffi · T!iffiiDil~~ (~ 1 1 6mm) r;:::;<g t_, T'i'~ill'< 
( 1 ~2mm>'i',~) 7J:BOJc35-:oJ.::" 

14)!lX9J- l_,m! ~ r-OJ9H~fflrn:ii 

9 Y7Wiwi~c. llX9t i_,;p;J ~ r-OJ5tt~ut~.ll&Un$;~ul'EOJ*5'>!, ;ffixc" \:AcWix s 
n3il\'i?Jio:Jm! v r 2 :t:CilCJ(; iT, 1"!"'/J:~ITT~iD!!'!o:'l<ld:ni'Ciicrt/J:fJ'-:o l.::o 

($)75 Y9rnl())§tJl.niilr.i*55"' 
9 Y7~11Wi~, 75 Y9ilil<DEltJlli!f5;\i~B-:o l.::o liiUiBOJ*i'i*, 75 Y9ifilo:J~t)5l/'.J'S, 

1 x '-" =F YfJ':75 Y'Yoor:ll!lr::m:":t 3J:: 'SIJ:l*r C75 Y'Yilil<DJ'\Jv t-8'CfJ'S -;;:g~cnrc 
3n~) 1ct"l'~gc1:.t91-1::Dt,;2c-nJJ:tJ'-:o rc, 

( 3 ) :::J ::;J CJ I) - h!l£0J,l 
9Y7~ilw~. 9Y'.7tJ''~c-n--co ;rc~IE!C::>o \-C, :::i:::;'.7 1J- t-!>!lli"())~i~~<D 

;,~t"' ~rrc:i rc, ;,§~"'o::i*2i'>!. ~Bf.'Dv \W:il!!~!>!'i!'I::, ~7':-c 3cm ffi';~iD/.'i\i~~fJ'~S 
nrc, :lllx&vt:::ze:Wtxsn3~Pf Cif\1vt-2:t:) :s:, :i;i:i\<ct_,ICJ2J::IO 2crn f'i'&:fl"S 
v 11J\ 11tillc It~ t_, --Ci'il!l'i::~ !!'.;!, \ c (; \ 'Sft;;:rqil;-J:~ Sh/J:fJ' c:i Tc, 

7 -4. 'l.lll1l:~:s*r::xg9;:;,~~ 
C 1 ) ;,ffi;;{J, \~FJio:J~:\E 
a. iE.Ll~lll©M (;§1.lHlB) 

1~UtJi9J-Jij())-1'BOJ)§!!it8'BJl:ilJ'll::~pJiE'-17J:n~&Utt~318\J~v \j',litlifJ1Tii~iilC'tllCW'l11J' 

35 J IC 't,0)0), il!Ul&9f.i!IT~pJiJ \=F :::1 -b3It~l::J:: O'.);j'il;'t(, \I \71J'Di&'<icn/J:1J' c:J /Cc_C, 

£IC, zO)jti;O)ilBilii::::>(, \--Cld:R o;~@.ki*1"18§0)9J-lfilElll!lii§~:;::-cf'J~7J:i!il:~.V \fJ'Di 
&~c n --c0 1:G:v \cc, 91-iliJiji,'J<..,Tii§l\\l::-c :.©Jx o 1~;:r;ll'193fl!;'WJifJ'n stikl:fJ' c:i IC c ctJ' 
s, lllti1&1'!n C§l.,§Bl C::>L i--Clct, \lil::'tv illliuc:s:JJ:c \BiDC:Wix 3o 

.G:il:l, t~UfJllr'JilIT iD-llGiD)§J.R1rn::ni~ chlO\nn0~g;gutJ'li!t§~c-r:. Tc\ 31J\ "''"''" 
o::il'!l@l 11""tm1ct©~r::"J~1r9 3B()) c ®VJ, R 0~1:©7.Kc .3£n0± ~»mn~ cJlJ1;El:'±: 
MtlilOJ;ffiE;tJiifJ\ ffi~~i::ct IQ flii;J'il:llGl::~J,98~1:: 11~ t_,rc B<Dc~x 30 3't8'BOJ'*lii 
1::::>0 \-Cid:, "l~:§ffi8'B())!?:~a~G, f~Blrt!iichcv \31.J\ ~())111;<, :Js;i;.~OJTii 

8;?.!d:cn Tv \7J:fJ' c:i rclCcti. "''&gcr1ct, 11t~())i~Ut&~~J:: V) B~tl!llfJ'<'E1xn8\J1::%V), /iii; 
RfJ1i'l:± 1__,rc BiDC:: ~ x 3" /J:B, 11~"tliillH~o:J9::,; 7 V'5J~iliH::lct~~fJ11i\tt.l9!8' t_, 
Tif.J V), !i;i!;:E<iD~'i'!ll' lctffl:\!!ci!'.> VJ 9:::; 7 r'Jooo::i Jl:7J<i't r::~!!a &la9 BOJcld:JJ:v \c '§ 
~-3o 

b. i~D.t~J---:;:;Yf§CT 

t§~tl17 5:::; 91'6CDr'J:IDa tli,,'!i'§eiic--c v- 'J :::; 7·n OJ~IH~tJ'-8'J,,, snrc B())<D, R 
o;g*1§7.Kl!f'1'JB1'iD91-ifilEJ 1lllit§:a:;::-c'!§,;;;7J:;"1lx (, 11:i<fi&:::c-n --cL 17J:v 1 cc, 91-ilili\.l<..,,i!' 
&~1::--C:fril::'ti, \amU~g 3fi!!ipJitJ'~Sh:\:l:fJ'c:i ICC ctJ'S, llltil&7-:::> Y'OillBl:::JL i--Cld::ffi 
;'tt, \8'Bil1cld:7J:v \Bo:Jc'§::'t 3" 

1 5 



IJ:33, V- 'J ::;-::tM <D:!liJ!;;:;c -:::>o \-C Id:, I\ y +::; (7)cft0!51''1±lt7J(M) 0)~"-7J<Cd:: i3 
ftO!h 'r!CJ5 :;Jym) ~ 1--0)1~ :Al51ibCd::i3tO)C '5x Sh.. l!~t1'''10)7-:::> Y"i@Dll:~';J;:;:;:: 

<Do l-C'5:!llx 0 v ·cz :amu~g-01J::Rld:lit~chlJ:1.J'-:; TC'--- c1J' 5 lt7,'Cf± fri~ "ct! i3fli1 
m~l!!'ld:IJ:i, 1t,mc~x sn0TC/ib, ~IQJO)iMixo '~*<Dll'!ffle~7J:'!l'12S1c1ct1J:0 •'5mc 
~/t8,, 

c. ®!!iiB!M (;§J~rnB) 
@i&J 'CJ'J ::;~i\!19'RU@1.liiTilGJ \"\= :::i - b§i\~l<Cd:: llHllxL \/ t::z frm['19 i3il!\'if'JT1J' 

ut&il:±:*IJ:1J'-:;JC!Clib, @l&&M C§ffl§B) C-:::>I, \-Cl:J:j,\ij;"t_(, \l"B!UcletlJ:L \B<DC::'5x 
Qo 

d. ~~1~=7-::;i:Y::Jg[i 

@tli7 5 Y91lBC-:::>v \-C let, @IBIJ \71) ::; :;r,,-i~llc!et5'Loe!<Df!:±1.J'l1',~t±::*IJ:1J'-:; TC 
B<D<D, @f.liiTilB/ \"\= :::i -b.§i\!19'C-C~'J;33 21'<DJ!'(J[; t--1lB1J'Sb- ::Z1.JILJ,"-i63"hTC 
c__C, @l&!'lil"B/\"\= :::1 -b~c~:=sv \-CBfE>'~Jitll=d::i35~<D¥1:±2!i~ L_,TCCc1.J'S, 
"l~m)J HsBCJlilx{; \J 1:::<1J'8'tt9i3Cc'1H1!'1~ l_,/C, c:s1;::, 9Y'.7~~W1'1<D75:::; 

9@<D'*iilllfi1!~'=ct 'J, 3,Pil"B!;::-C/ 'I y +:::; J:::!iffi1.J'75 Y9i!i'Til'5~;g~1l;l-:t-Cl!Rf:±: 
t_,, ~i!lxi, \1\7.lfl!>m<:cn-co \i3cc~'fii§~t_,rc, 

iMix{; 1J \:::ZC-:::>v nJet, "''ti75 Y"iilBJ:::ilB<DV- ') Y-7MB:J\n1'10@1&1"'1lB/ 1+-, 
- b3i\,!!llcld:7 5 ::; 9 J:::1lB1J'S<Db. - 7.0)Q&G ,;_;i. aonletfii'!~cn/J:1J'-:; r:: '--- c, 7 5:::; 
9, '7 y SJ v-, if\iv l--<DfajC~Fa'l1J~ilchcCC::, if\Jv r-R!1"<D:75Y"iifilClllJD 
l5B1.J''fii8~cnc cc, 9:::; '.7i!!IJ1:1'1<D 7-::o:::; "i!lll<Dti'!&~C cov \ -C:7 5:::; y[jjj1.J' S<DI \ y 

+ Y<Dt!Rf:±: t_,1J<t!rni:c:tt-cv 10<=.c1J'S, 75 ::;9, ':7 Y V't'-, mJv t--0)!5'Faj1.J'S 
71\! v t--1\TI:ff t_, -C, J \ Y ~ Yt:J'ffi:Ut±:: L_,fC 7-::o::; ':J[§]O)!>IJ D gBD'G 9::; '7 9J,!;:: R 0 ~lil1i 
7J<1.J'~xv \t_,tc'b<Dc'§x 80 

IJ:33, VS!ilB El?Jlfii'!~:;::-c V- 1 J :::; ?l<l <D'.\l,'Jfj~1.J'~ Ghtcf!1;?Ji, J!'(J v 1--il~t~i!llC-C 
It(; v 1--CDl\iiJi.1.J<!Ji~~ch/Cli!ilf'.'il;::-:::>t, \Tiet, l!l,IB/TilBJ\:\' :::i -b~i\;!19(1;::-C b- :::ZCl)iJ.&(, \ 
Jl,J:i.1J'fi11'8i'.ich/J:1J'-:; rcce:, 9 ::;c:i~~wi'1<D:75:::; "i@Elmfii'!§::Jcc1:: "J:~xi, v \:::< ~ 
mU$£901tfi!l1J'li1!,~ch7J:1.J'-:;/CL.c1J'S, ~Xe \f]!1jp/[clet7J:L \u())c'$x Shi3. ct 
co-C, ;(!,iJI~, ~#let, "§;IQl<D;ffixv \~@<O)illi:ffl81JIJ:~E'jciet/J:v \BCl)c'$x i3. 

J!'(J[; l--0)~fajtllUXE<D*5~1.J'S, l:~[;O)lrnxv \/ 'CZfl!1if',1 (J!'(J[; 1-- 21') f;::75 Y"i, '7 
y V'\'-, m!v t--cO)fajl;::~Faj1J'6Si3Cc~filr'~ L_,/C;'J\ :75Y9!lll())@!«j;~OJ.E, f,i~ 

'~'J.E, llll~Ji."i:E:=sv 1-c1:i:, :ffixo 11 \7.~?Jic zttL.o<9J.m~?JT c0~!<~1J:~:J'i!,ld:8Fc111JG 
fllJ:1)\ "CJ /Co 

30/C, ®t&/ 171J ::;::tjJt~1;::;ni, \-C, :.~xe \/ \:;:<~pf1J'S<D'9'\lBl<DffeE±1J'tii~tb*IJ: 
1.J'-:; IC c__(::f;::-:J(; \-Clet, @!.&/ \7'J Y17i"':,.'l3iO)fClibC D Y'.7 'J - C-~[§l c 9 Y'.7@W 
<DfajalJDff L_,fCJ'J:$J1J15' Y?VS!ili'1§7J<(l)7J<EECJ:. ;;,75iq;(::j2J'JIQ)l;::i'FFIJ L_, -Cl; \IC c__CD' 
S, ~xv \i!1;PJ'O)il'J D!lllaM Jt 9 0;;;~ C:IJ:-:; IC rmjg'1±1J''5 x Sh@" 

e. iil'l:Eil'ii;g&U~g# 

iil'*61lc:gRu!lllig#:;::-:J1, 1-c1:i:, "''&l5B7J<}.R2fili<DEJ~Jl.:nt~1=-c'l§"'7J::.l'lxv 11.J'filr§,'<i 
ch -Co \7J:i, \cc, ,l@;;at&'<iC-C;'i!lx c, \a 'c ,u~f9 i3d:: 51J:~*~~if'li?f 1J'!1riilich -c1, \G: 
1, 1cc1J'S, iil'*allc:g&uliilll!i<'*l'l=-:::>1; \-Cl;-t:lllxo \l'iB10c1et7J:L \B<Dc'5x ;;,, 

1 6 



t:<J::J:: V), "l~il:-5':::; :'71;::<Bl1 .QR O~i\1137.Kld:, 9 Y:'7!BO~&GD 75 Y::'../1lGO)J \ '-" =\= :::;o:iRU 
t±:: Gt:J'liltM:C:tilC~i'Ji (if(J u I- 2 ;of) 1J'611it'tJ, \ GIC 'bGDC::'§;t 3o 

(2) jliij;'t(, \®\llSJO)}iElE 
IB::t&!liii$:i~o:i 7 5:::; '::Jii'iJO)§tJln§~'bl1'l'l'i'l"x, llij;;t o 1#±£cO)*L*llld:1:<" c iiEli" v 

a. J \y =t=Yffl~'il@!C::/ \TO)Fdi0)7-:::> -:.Jyii'i]i;::#~llb'~Gt13L:c1J•G, 75:Y'::Ji£iiCR 0 
;,!lllm7J<i'.J'="'li~C:/JIC-:; c]§'Jl<i! G -Ct, \/Cc~x 6t'c3c__C, I\ y =t= Y!~~~l!JO)@!~J:l'ld:!/18' 
J \7'GD5:fdV)ll;i,j\J::V)'b1'2< 1'80 0 -Cc \3L:Ci'.J'6, 9Y'.7§1iil!18"0)if\!v 1-*!lli'li,i:-;t 
t:<B"'- J\,y=t= Ytf!*t.<1;::;;;rrc v/CciiEAE'ch3o 

b. I\'-" =t= Yb17-:::> :Y'::!ii'ill'\lii;jJ:: V) B T'f;::ffiUt±:: v -C[, \IC c__C1l'G, I\'-"=\= :YGDl§T ( g·h) 
1l'**~ v, @%§8~1;:: 9:::; '.7 @g(ll;::ffi'[Yt±:: L,,, );itW,j~Ri(!;::§"V) ;..:xG lb"± GIC ciiEli"C:h 
3o 

9 :::; '.7 :1'§1iit7 5:::; '::!::mo:i; \' Y =t= -:.Ji'.l'75:::; 9®i:mc1w~ rc c: c 1;:: ::>L n::, 9:::; :'7!!ili$: 
§ii, ~~ ':>!<f~())§,'!]@:*5'!!!' ~*1>';3 v T, ~li"C:h 3 'll:±l!l' llSl !ij C ~ x L \ O)@:llSJ C 7J' V) i~ 3 D\ 
3i~GIC*6'!!!', j,','j;'t(, \ff'lfpffl;::ld:, 75 :Y9T•m1Jl~0)~2- <eiiFot\iv HD l-1u:'7f~T'1J'3i 
~i:llctl, ~rc, if()(., Hi$iyl)B'1ff;::/\y =t=::; (@1lB1~~) r;::,~f;fx7J'-SidV)1J'± Gtc.C!Jil~1'1b' 

<53<:: c BtJ1J' :> rc" en Sid:, 'et.< ~l'llcld::mx 1; l1J'liM:cnrc1lGilio:iii:J.c Di~'llch 
IC~cld:JJ'v \/C/j), ][J§lf!\JJJ:®:lt>lcld:JJ'(, IC~X 6h31:;0)0), ;,ffi;;tl, \@pffld:c__t'cG 
O)\!l'lt>li'.J'~~ v -Co \3L:cb'6, I\ y =t' Y1J'sfhle®:G!'J~~O)iffi VJiiE/i' vtc." 

ililx 1; \ll'li''Jicld:, mi" t--m>iliV1'.n:tB'1¥1;::1 '\ Y + ::;1;::'1~l~7J: 5.fd '0 tJ':± v --c 1; \JC c '-·~" 
75Y'::lo:ilffi§"'51' • ~J1ii'lio:illtll!!1cl\y=\=::;~~1Vm113il\1c, 1- · l-Ju:'.70)j!'l'T'1J'±G, 
75-:.J9Tuffii1J'~L \-Cl; )iC_c_.<'::1l1~~ C,,IC/Ci\l:J[;::, 9:Y:'77J<f:ECJJ1v2h9"/ \y =\= Y1J' 
T f;::<ftl 9 :::; :'.7@l'!BCJ'f€Ut±:: ·~n;::£ :>IC '!Jil~tt1J'<l'i3o 

( 3) Di3\lico7'-C0 \3ilillXL \;;c:Jillxo \~?Jf:Dt~Qf9':iil: 
a. 6-1 . C 1 ) J ())c;BV), 3")(9:Y:'7b'60)~1'i'rllxt. 1;;1;::::>L \-Cid:, ~ 3m O)lJ<ill 

1l'I01'1J'6~ 300m3 c~i:lillJ G C::I; \3o ~rc, 88 2 O B8'1fS\0)7j(ilifl'IOT'ld:~96B3Fdic,ji\J 
5cr,-, cJ'i-:; IC <::c1J'G, ~lffixt. \$\id:$<; 5m' /6h c'§x Gh3" "5@0).15\G!'J~llllll'C<Bt. \ 
-C, 75 :;.Jy[jj"O)§tJ:!Hi§i:ill;::J:: V)ilffi;'tl; \J \7-i/JCB!liOi:l:tJ'nShtc.L:cb'G, 77-::.Jy 
!>[ GD!liOi:l:1J'iiiVx 1;::J!!';'j g 3 cc BC<l531@S\c I I'-" ct' ::;,J:rifh1J':A:2 < 1J: V)' :lffix (, \$\ 
1J1t'f'.:A: GIC '!l!m''1D~x 6h3o 

b. i\\t 5m3/6h O)i!ffixt, \1J1'11:±93!.il\xl \J t::z.f;:::J[, 1-c, :"ll~1.Kff~"!5,'.f'.93c~ol'!BO) 

1ll'ti!ild:~t1'\!J::,ji\J 25mm2 c7J'31J\ -15-Ci!ffixo \J\7-~?ftC3oW! 375::;9 · miv C.. • 
':! '-" V7-1lBo:iu~Fa~i~~li"*5~D'G1'\!::Bch3~D1lBO)@liJ!lld:i\\\J 16mm2 ~~cJ'i-:;IC:o 
:11lxv v \7-l::J:lli0i:l:1l3~1tl'rn G/CmW7J:~ om~.i\c!lgRi<c:n -ci, 13c: c, jf,ij::'to 1$~1"j:t±:: 
v!C~o:i9:::; :'.77J<1ui~.Llli'ld:'i!iili0)~1, \!~fiECcl: 3 'bO)c7J: < 1 ~2cm ~&: GD~~1J'<l'i 
-:; IC '!lli2t1oa~~g-3c, !~xv \¥i'.J' 6GD8t~ii!i: c ~~Fa':!~JJ'E.:*5'!!!'1'.J' 60J~:±iiil'll::J:1tl'lt:.l­

n v -CSV), i\\\J 300m3 0)),l'ij;'tt, \ld:3,)(0)~D1lB1J'6± vlCBo:ic~x 30 
C~11~W~-23) 

1 7 



c 4) :,ffix1; 1~f'Ji1J''=>(l)~x1; 1¥E:±ff1iltl 
'3 ~9 ::.; '.71J'G ii§ x o \ 1J'¥E!£ lAc B1! i!Jl I=-::>{, \ --C!9'~iJ u IC *6~'1i 1Y TI= ;y(g o 

a. :ooxo 1~rr1~1_,,rc s J=J i 9B1Y@J(I)/'1--0-11,,casL n::BJllii7J:J'll:t011ctti~::P.ch--C{, \7J: 
{; rlC/;/J, 1;:;<;0)~\il XL 11J'l& B rc,~*-"Lc \-Cc \IC qj:'jgl'.tlct1!,1;{; lo 

b. ll"~¥EJ'l.B1!o:i:oo:to\¥:;; (3) o:JiffiV)*9 5m3 /6h c""ixGn3Ci:::1J'G, SJ=J 1 9El 
o:J i 5 B1YilD1J'G:Jffixl \ v TL \c qj/l~t±1J'653o 
IJ:i!S, :":lrn9::.; '.7 I 1

) Y1J'G:ltll!3l!tl(l)ffl!~cp*[PJj~j!lJll=1J'l)Tttfli99r"1c \ .6' *"'=J;-G 7 
0 1.1 m*""'"'"'¥~tiieii lJ"C{; \37'.J\ 9::.; '.7 J\ ,... D-IL'10.::U!!!ti>'il'1=iit*P.lifi.lifll=o1} -@fl' 
... §0) B !'JRCJ;-Q9'ilirffllcl'.< O)i:c~m~A p DCcl;.QO!i,Ll!Ef"1cfill'§:ii ucl::C3, 9::.;'J I' 
,... D-1[,, clct*~#:±ff1'1Y!lDcld:. ~1ft='.11i1~1J'R.Gh To \,\J:{, \'50)()), ffl!l®=Plill!PJiiTiifi 
1=JS:) 3'.'l'§~Ci!Sl \--C, 1Y"l8Clctfili'ii!lctlt.J:1J' CJ IC .6' i®.i=J:;39Hlll!lilcl'.< (l)i\,\!"'1J'7 J=l 
cc@:=tt~~<"hTC3V), 7 J=l'1=1J'G\lilxL 11J'¥E:± u Tc 11eqi!l~'f'ti5aJi"t±l-*id:o '" 

C~1TI~:i81- 2 4) 
( 5) ~(l)fjjJ 

a. 9J'Q~§~CTJ~;~ 
:":lrn9::.;'.71ct 15-4. J O)CJSI'), Hi ~I 1)Y1J'GlJ;~lAc9::.;'Jc653t;\ ~IQJ 

O)\lffixo 115\~lct/ ~ Y =1=::.;1=xl93ffiIB'ifoJ~id:ltR~xiii<s~!!'@'CJ;31 'Y =\= ::.;o:r9itciitfi' u 
-c;B<J, 9 ::.;'Jo)f$i'l't:i'ill!ffiE\J1J:®lt;lclctid:& \'b(l)i:::~x 3" 1J:JS, 9 Y'.7f$,'l'i,,Clct 
7J<51Wnilll9''1i8(; 1, ;iiijx(, \7'.J'7J:l 1ccaui,,i\u --C(; 13" 

b . :::J ::_; '.7 I) - 1-- ilffilil 
9 Y?~j;f/~O):::J Y'J )- r¥filillii:,:iil=J:;•CJ~*61,\J:'J5 y ?~ i @?Ji!i'JB u/C (Q11J1J' 
OD3rnm ~o<T. £<c*t SOcm (I)~~ GICiJ:~*rn'.75 'Y ?) o ufJ' u, '3~&9::.;?J1JBJ::: 

;(!ll3; c::>ci'§/J<o:J7"~ill:J~T~Jlrq]1J<R,St1Tc \id:o \CC. 35&9::.;'.7ill!T 2JJJ'f[(l)~- 1j::.; 

:'.1clct, lll19~ -C!i:~'clcr,t::1J<;r!ll3' V) I 'J Pl=itto \ff'liPff CD-2) a:>liJ<'<lillf'f )fiO)J;;§~l'.J' 
nt§;;Jcn --cs v:i. 9::.; '.7 ®l'l5li' s :"1:i!ll urct"l\1Sc#<£1J'-Tit\l<"rt3ilJ<':!>J'iAO)JEtJ' v:i t:i'~ 
Gti7J:lt \L CfJ\S.. L.O);'§~f~.. W9~1=J.~XL \ VJC5"$~Jj(b'\(QI ~ ~fJt:'~3iiC~/t. sn 
3 0 J:: CJ --C, :::J ::_;'.) lj - f-¥~1J'Gl1JlcpA,(l)~i!lllct!!!\O \CltJJ°'g 3 0 

(;jj;\jg~l!!+-1 4. 2 5) 

8. ~IB~l'!'C"1!93nff*il 
9::; 'J 1J'Gilllr;';91-i;::;!:\] 300m 3 0:Ji'ffi x o 17'.J'#:± uc <::: 1::1J' G, 5s!ifi;7J<9::.; '.7(1)~§!.'!l 

C1'119 3*'1.*'IC-::>(, \T, l'llifi\~C~2~J< V) uJilli u!C I:: c_ 3, 1YT©ll'i:Elli'!i,iBchlC:o 

( i ) ;5*7-1<9::.;?0):Jffi;j(_(, \i!litllC-::>L \--C 
'it-*. ;5*7J<-9::.;'J1=-::il \--Cid:, &El 2 IQJ©/ t l--D-luCC3i, 1--CElfJlR.HH!'~filS G -C33 

V)' 9 ::.;'.7 I 1) y(l)JllleiS'C-::>(; \-Cloi:, ilflBO)/ '( 1--D-J [,,f::JS[, \--Ct,7J<:l'ilao V)1:i'#l'l.ch-C 
{, \/C1J'. L')ilfl1J' G6%'~7J<(l)-§61J'IJ'7J<ch 9'1=7J<jJ'il3" V) '11\l::G: 3<= 1::1J'!i,i!IC"h To \/CIC 
11J, ll%'~7J<l:::!'il x (; \7J\(l)'fU8U1J'-::>I) Ght.J:(; \~~;5i'c 65 c::> !Co CO)/C/1J, 9::.; '.7li' Go:J R 0 
~1:1137J<(l)j)fij x {, \0) gf:jg'i''t1J'653 c u -C*"m '@'~!i~9 3 <::: c :d:1J:tl' c::> !Co "1"C, §9::.; 'J 
A.O)lJ\Jl'.I,tO)~il![,\J:c, I I I-- D -!IA;:::J:;3Elt'lii':\~1Y9k jjiij;'t(; \(l)"'lt~¥E~-¥!C;i1'!:~ L/ T 
"\1J:tl' cc; IC, Co:J~at=ld:, )jl:Z1'Ct~tilil75::.; y1J'Go:Jfilil1J;;Jijjx{; \Id:#:± l_, -Co \!Ctf, JE 
ltlJE{JC 75::.; :i~l!l ~iil/;/J9 0'--i:::l=cl; <'.) 9::.;?7'.J'Go:J:liilx~ \'§:~J51tt±l*T{, \/CCl::l'.J'G, 
55~7J< 9Y?(l)'§!l.'!ll=rQ~:1lltJ'1J:o 1 c~x -co 11erc0cas3, 30/C, !Jil~(l)9 ::.;'.7tJ't!l~ltc 

1 8 



nee 10cB1J'1J'tlS 9\ I\ 1-0-Jvl!!i~fd: 1 0'8f!ill>.c:i£tJS7J:1J':oJCc:c\t\ l!lild'< 
ll'\Oo~O)ID\l,S\1i1¥1.J'S/ ~I- D-!vl;:: +B7J:B'1il«~1J'1J'l7Sh7J:1J' :o fc:c_C::1i1¥1J'~::t Sh3o 

c 2) 9:Y:'7!1ll r uY#0):%8'1illll~fflf;::::>v 1--c 
lfill~~-~'j" JJ#~JT 1lf~'j" J:Jtm;~r;::iil\3~ffi§+~ J i;:: Bo 1 cld:, ;'5~7.KO)IJ'ilil 

~\l!Fm f;:: fd:;,ijl;~_ o \7.K (7)!11;7': fr =Wilm 9 3 JC /ib(l)til!~ fr~\117 -3 c C:: C: IE lib-Ct, i !co v 1J' v7J:1J' G, 
9 Y:'71J'S1\il::to \1J1<5 :o JC!lM1;::~!¥< ~~::±:*3d::-S f;::93ic:lib, B1i'i®B'1if;::i'!li7.Kfrm::±: v, 
9 Y :'7~\l'l"!I 1) yO) i;f'@lfrn1J'"9 C: C:: fr a 8{Jf;::!ll1(7) r u Y#frr.il~ffi C:: v Co ilCo C:O)~ 

~(;::Id:, 9Y'.7iJ'Gil'ii'.J.'O)~jtl; \frlif~iiB vR:!~31;::fcJ: r vY#frlllilt9-3C:C::l;::d::ll)'.ffix 
1, 1aBJJJJ:::±:*0, ;;;;rc, -5>Y'.'7/J'S7::;;.1;::;'5~7.Kti';"'n0c:c:1d:~xc < 1, 1cO)'fJtFtJ'<5 
":J-Co 

;;;; rc, !1l1 •1SJ i;:: ~ :o rc 187.K rd:, #~Pi'i!!'ltttf!sl0-li\1llf 7.Klfi\f;:: mtn -3 i'lli7J< c: 'q]'f'>'ll>. O)lfm~im 
~ig--c <531J\ - a >l'illib3 c: e::1;::s II), !!9r.t v7J:l7ttid'8: SJJ: < JJ: :o rc1~31;:: Id:, !!9r.t 9 
Y:'7(7)@iiaEEia 9 0<l:Jztt1J'<50c: ctJ'S. ~ITT7.Kalll1f!sJC>l'ili'1:lJC < JJ:c 1e::1;1-sllt!~tJ' 
l.,JV \JCo 

L:hSO)C:c1J'G, t:l!O) r u Y#f;::::>i, \-Cid:, 1Jl1'l\(7)"1:55":fri!l!$':: vR:@:FIC: v co \Tco 

( 3) 5'§~7J<-9:/'.'7(7);Jilj;;t(, \IJ ;:<.:'7f;::::>o \-C 
5'5'*7~~ :ai:r1i'f9 3-9 Y '.7 (7)~\lil!i'f;:: ::>o 1 -c let, ~ xj',j'jl7 35'5'*7.K'fr!l!l:"'-f;::~'?lll' v7J'l7nld: 

7J:S7J:t, 1c:c1J'S'FJ'!Jl(7)~5lil!i'1Jtlj(i\l:lShct, \Jeo C:O)tc/t>, ":ii'D!;JJllt, \IJ'!Jlc~5l11ltb*3 
75Y9'1"9Y'.7:fr~'l"l v, 'fO)i\lt, 18~.li'l'Eo:J~(, 1;§m'!"-9Y'.'7A.(7) 1J7u- :;z~~tifill8~ 

;;::)!!'/t)-QC:C: C: v -Co \;tC1J\ .'!".14<it2'h co \lJ:tJ' :o lCo 
'~Jc., c:n£c?'S't;7J<Xrr~c::>i, 'clci:, rJl.lil1(7)trPsJl5'M§oc 1J :;z :'7""'W'§'"'-liffi v --c0<ci, 

-to:ic+n::c75--;.; 9'1'9--Y:'71J'SO)i1<1'.Plli'!xv 10C>Jiigc'tld:"''!"lcot1-co ;rc_o - 15. 75 Y':> 
'l'-9Y'.'71J'SO):A:ii:ffi?to \0) gflg'i'tf;::fl.!f9 3 1) :A :'7f;::::>v \-Cid:, t!Psicld:!9:8;Jch8:1J' :o 
1C.c 

L©J::-SJJ:R•ca:oR:O)~. 1-uY~~s••~A.(7)~~7-Kmtt:O)~®~ms 

400m3 Sl'-::>11'l1JD9 -355*7c'<'lii*'l'l'9 @tc:/1)0)9 Y '.'711'l~\17J' c, c)!!;;;;©Ull!ffi1'F§l1'tJ1§$1J' :o 
Tc cc, £Tc 7 5 Y 9'!" 9 Y 71J1 5 :i'F~'l'll>.1=1:19'1'i'JCjjlJg C:: ~ x c d:!ll), ~.zi;;i;:: lllcllil7 5 Y 9 
1J' So:Jil'i~;J>liil xt, \Id:#'± v ct, \JC1J'. l:l\c(I) C: <l3 V) 55~7.K 9 Y 'J(7)""'!11'f;::ro~l11!1J'7J't, \ C: ~ 
x co \/C:C:ctJ~l)Sh3o 

;,;U:_O)C: c1J'S55*7.K 9 Y'.'7o:J~ffi'l'l'lll'.l;::i1.1J v -Cid:, 5'5*1Jc 9--Y'.'7o:J 1J ::<. Q'g!11'f;::ro5llli 
1J1"5-3c~§a>t!:i*1J:tl' :o rcc c1J%~~c65V), M:<® vtc:!Ji'"1:BtntJ'tt:*7J:tl' -:i rcc ctJ'ID> 
AOJFo~imC~-=:>Tcc 

9. xilffi 
~[[j)~51§ 1__,rc~1E£1'fTC*-::5<!, 5'5*7-1<5' Y'.'7 t;::ll-l!93'J::z1J'!1!11aili!<® v cfix -QJ:: 

-3 ~ll1Fmllil'l"-'i~J§jfilf;::-:;>(, \ c O)j(ifffi :§'D:'JR vTco 
:lillxc \#'±O)xtJ=:::<LI alli1<'£::t -c, ~ll1Fmoo c G -c 1-;.lTO)xrr~a~liffi v. §#IDSit ~, 

75-imlxo \ vR:J.1'\i3(7)'1?.!'IJ1i7'BJJJl:~ll'il-3o '£/C:, *I*llCD'li:§iili*6'!1!'~il1i'£x-C, l1F:fflili!<'.' 
O)x~ffia*fi\lJ9-3o as, ~~§o"i-@rJJ#~f'JT(7)~:1:'\~:3'-5<nwc v ci!R•'.l '£cit> c 1 1 
Fl 8 BB~) , xilRO)-gGf;::::>i; 1--Cld:""!IBJ<Pc'153" 

1 9 



c 1 ) 9Y'.'.7:11lxc \Cl>\ltJQxrrm 
a. 9 Y'.'.7:/ffixv \ti':'!: G/cj!,;30)f~J2SrrO)lJiiif 

Im,!\, )'§~9.K ~~]'lj!lg Q9::; '.'.7 lctii'iill Lil:!; \QCC tl' s :§ <:IC®'!l'"' O)f~i2S5'!o~~c?ii 
1*9 Q cc:: lctE!'llllf<:'d>:iQ!'.J'. J§lll'~9::; '.'.71'(]) 1J 7 v- ::Z8ti§ll"1i Bl!lJ~ Gifil87'.J1t:b*:~§B, 
R Olli"~l1l\1'0)7_K~ili, §;fj\,fi'Blf-n~ll'iili'JCJ: Q7]<9!H'l3~fj(," HI 1) P9 Y'.'.7c:z;,;~g;;; 
2'fffj;):fi{~g Qo 

b. )§ffi!lc'9Y'.'.71'0) 1) :;te;- ::Zo:Jti:!'~ 

7'5 ::;-:;~9:;;-']C-:Jc \c, J§ffi~9Y'.?-" 'J 7v- ::zg-Q" ~IQJ:lilxc \7'.J'li\f~ch/C 
TYPE-1 0)7'5Y9~9Y'.'.7tl'S~l\'JQ" 

vtl'v, !Ji!11\C£(, \('.", )'§J~19.K'1'i'i9l'i'l909Y'.'.71ct@ill G ('."{, \Qc_C!'.J'Silll<:C 1
) :;;fl_, 

- ::z '3'"'1ftl;:±J*:Qe:l\J5tc1ct1J:v \/Cr/J, ;g;i,~9::; '.? O)Ji'lfS'. >s*1,~o:i:1rt/\Xamic>nm1J: c '3' 
"'5@u. 9::;7g;;;1cifit&ti':±J*.t::W. :Jlilx i, 1 'J ::z '.'.7~'3'l!li~ U!l'5'!olli'i1ufri?l1:l'J 7v­
::z '§'ll®~39 .Q'J.':<Ecd>:i8o 

7J:£, 9Y'.? 1J:1v-::Zld:ii'rr@!O)~{,\DI 1JP9Y'.'.7 (/y=f-9Y'.'.7) tl'S. Hi/ 
H 2 I 1) PF9i"J!lilil!:! 9 Y'.'.7, 7 '5::; 911'!9::; '.? O)j ll'.!IC"'IJlilg Q ('JI,;;JG 2 6 "!' 6 ,El d:J') I lj:l 

lllliiil) 0 

c. ;§ffi!lc'9:;; '.'.7-"o:J 'J 7v- ::zaoc'iD'"'fi'xrtffi. 
"51Qlo:J>5*7J<Jllilx" \0)::£JC 0'!l'~1ct. ~;.ID.~it"1fcJ: 9 7 '5 :;;o; O)~~ws~. ll>:lil1iiSF . ...''9 

:;; '.'.77J<ff CJ: 91 1 "' =tc ::;([) 7 -:J:;; :!Gll!'.J' so:imute G cs I'), m! 1; t-"1iO)fa~U~tl' s "38itoc:~ 
!<;~~® IJ -Cililxc \t:J'§l:'± ulcBo:JC::!iEIE Gleo 

siiliC/ \ t-D-Jv C*"ii),~~;E) 0)~6*tl'S, iJi!3'1H;i\cld:1tl!5'Y'.'.71Cif.Jl).QA:~id:il\l!xv \td: 
'1t1:ilchTv 1;g:t, \t:J\ ~IQJ©l!l®'ict9 0-c ({)7-:J :;;OJ<;l19:;;'.?c§E<±9 QC!J!m-c't1J'Bfi':±J 
*.IJ:(, i/C/b. "5!#!:0xillii1ic l_., T. 53lfU '( r- D-} vrD***"'~!lffiiC!rnx, j§JJ;:'ll!9:/'./1'0) CJ 
::/ L-- ::zaoc(f)~a~. 9Y'.'.7®2BO)lt7J<xilffi.'3'~ffi9 ""'" ¥"".lc"'51ii::t*0xifffi.c G -c, r 9 
Y'.'.7@g60):::J-~Y'.'.1'i!FCJ:Qlt/j(J ~~93o C"'o¥J:lli"1o 'JIP.'<2 6"!'6,EJ'>'GJ'Eliii'<) 

aorc, ~ 7J: Q 1,,.'i!.!'lttl<OJJ::: 0) rc w, c 1~n& TllB-" 0) v - 1 J ::; '.'.71'1 ([):re~ J , r !BOi'&:<:m c f1J 
§l) ~O)y- IJ Y'.'.7M©?J~J C-:Jv \T"'8JE§.i\i'1'2:"'i:l!!u T.!SIQ, zO)~i'i*'1H::';ax, ~ 

fi'xEffia*fiffiL_., ('."(, \<o Ct1SC-:Jv \-Cid:, Chao-C. §Gb'f: CJ '.'.7Py 7~~"'1i@G ('."(, \ 
Qt:J1, ~it!:, ~ffllCIQJl7-C'Jl2rt;T2, *8lE~RU~ll!:!o:i§%t · !illW1'~~19i§tr • *t@ 
g-Q CJ:JIM2 64981;<3~9::;:? 'J 7v-:AI+lilnifli3'x TliliiI~!lil'f.'fi') " 

£/C, 1tll7'5 Y91!'15'Y'.'.7 ITYPE-2~5J iC-:JI; \c"51YTo:J§!ll:@' · !9i8"'3'fi5, 
.1@tlii7"7 Y-:J©lt1J<!li!gHl'JJC t':'t!< 1 §l:(f)1,l\£~n\l!§:il98 ( 9Y'.'.7@1'1l7'5 Y-:Jrn' o:J9~ 

illElfJ17J:c) , 
CZ®f&7-:J :;;o;o:i lt1,~~1\1"i:lit§~*Ei*'3'ii!i el' x, "5'#iO)xif!iEl©l!l'5'01Qil1D:'3'!9:8iJ9 3 CIQJl!il 

7J:l!l®'tJ1#:'±: vt.=tlliEi. )ffixc r93'J ::z'.'.7ti'~" 1 TYPE-1 1cti!l!l!l'5'!oc9Q) " 
c;~f1~*5-l- 2 s) 

c 2) ;"'x." \JQ;A:!l!Jitm 
a t-v:/#O)J>!l@m 

Jll!'i1--"©llilxo ''Jl;A:B8it'.'i:!c u cl:!!o:J I" v Y#~lll.!Jt g-~ C"'IJiii;J"'ii!:J. l 0 

2 () 



b. 9::; 1711li:())~J::Jf 
9 ::;Qtll!i!Si:li'la V)7,'(())j~7J<'§:ll.6lt915/CWC, ro~llli:C:: G -c' ~)tE'llli:-"o:J~t'lifiliil!!'CJ:: 

V) ~J:::!fg 15 (~fjffijj'l;Jj.) • 
~i!!i·'t!"1J:::xgme: G -c, tll!o:i~JJ:15~J:::l7Ill<'5'~5iilcf:J. ~J:::lf ~cl;ict 0.75m~12 
me\ H4:1~I 1J?~O:: 1 .Om C~J:::l-:fGIC. (~lil!iJ;li'J;;) 

c . tll!o:J =~ 1 t:;, 9~i"'1 tll!))HJl:ll C:: % H'li Ill! ll<~o:J ltll~ l£il C '13 if 151tll cp i~il!i IDS Jt 
tl!':o:i=~ i t:;'§:~llffi915. arc, %J"iilll!& Utlllc 91-~ll!':o:iFa~o:iltll~l£ilfct, cei7J<O)itllcf:J&~ 

iJSJl:O)/C/V, :::J Y17 1J - r-, reE!i;iifJZ21'llf1J:cCJ::V):7I-::;:;;~i{'.'~1il!i915. ('!10'<2 
6:EF687'07§~) 

d. llc7J<i'1!>.m.A.li5.c.t 
~JJ:155'5*l$7'B!Jlt())/CW, Bil 07J<~§<IH!l'())51=::J·'.:i'-'i'~IJffi90 (~!iffi5i"id:J.) • 
arc, 9 Y17::1¥o:J5'5**'91ili~£d!li1J''3o:iif.t/\1.J'c$x sn0 B'Je7"k~*~ soom, &U'Cfle 

7J<~O)B!Jc7J<i§c());3jJitB1J'G 35m fil!t±:lDacO)ls:Fa~*~ 440M'§:E1'i~l:Ht:;9.Q (~lfilii"i 

Jj.) " 

e. ([j]ijl{[l§ili!JJ:)'S*:t.JI!:-"())xrr~ 

([j]ijlll'!J~JJ:"l ~J'.(9::; 17 I 'J ?:!l!~\Dffl\i!JRQ*!lipJi~ill())filiJr.lO) TllB::1¥'5'Bif 2, 5'5*±JI!:()) 
IQJlilllct~T Gt::. ;;):'13, 9 Y17I 'J I':!l!~TllBf;::~lil! G -c1, \<$)'5*:t.JI!:i;::-:x \-Cfct, 9::; 
17 'J 7v- 7-())iil;lf;::~~l!i G, IQ!illlCll§ilb-0. 

a/C, 512*J'l2, 1tllT7.KO)J!iit\l~~.l'i9-0ccBI;::, tlBTl.l< (".JI)l'7f\1Yr) ())1'Jiih 
1:::17, & u::i I -::; :;;~:;::J:: 0l'fJ7J<i5':7J<o:iJrfil\lJ'@'{f 5":D1'! G, ltllT 7,'<*¥El:rc())J'5*!'1;lix ())flB 
ltC'lS&'J@. 

c 3) ¥lllll9\J:DO)/C&'JO)xrrm 
a. /\f-D-Jv51Ht:: 

:s-2. (2) J ())c'131'J, 9Y'7i'1lJillO)J!iit.\l.'frs<il1t:;G-Ct,\.Q" 

b. i'F>l.l<lJit/\J:PlM 
tll111Si-"OJi'ID7J<JJit/\lfJiM'5'El tl\JC, tll!llSIJ'S*())ttmJ<E~~\, \I 'J ?'§:!!!l5'I;tl\JC, 9 :;;17 J:::llB 

!;::i'§fm~'fr~il~ :_,., ll!':9H;::iJpJ<::±:::lR3J:: 51;::99 C~i®;;5'5$~i'Jilct~JJ@JJ"id:J., 'f())'ttlll!t 
B'I 1) ?!ctIJZm2 647 i37'<'7Eliit) " Cttl;::J::V:J*~ 60%0)J®J"'<J!il/\ '5'J:Pffic::±:::lR-OH,Jl, 
d:J.c&s@" 

c . Jlf\lR 0)9:;; 17 -"O)lJ< fu&to:i~\l'ill! 
±.l!tl\, o97J< 9:;; 17 o:iJJ<Jn8tfct, J':g2\s~o:i9:;; 17~*'i'J$0)7J<f\l~:!'5'~:r s '-- cti'::±:::lR-OJ:: 

59:;;17~H!JC 1 -§filiill! G -C (, \!C.1J', iC'JR 0)9:;; Q 1;::JJ<fu8t '§:~ll'l"l G (:75:;;:J'l'!9:;;17, 
ret§£1o:i~!!ii':l!l9:;;-? ld:~ii"id:J.) , !ilit(?.Bt 1;::1ct~'W!ll!'ll: {f~lllf, )g~ f;::J:: 3'1l':8'JJ!iit<!'§:"!J 
fillc90" 

d. mulii.lali.l!>'*~'E=9 
9::,; 171J'G ~x(, \1J1~'E GIC!~3' lill-"())Jf.tt±:l*IfillC::JJ: 15 C!J~l±a:J&s-0 c i1e7J<li§llSJC'13 

2 1 



G 1--c, lJel](=P0:>ilirnilt2:'m~~ffio:i_t¥1a"'9<r:9 3/clilJ, r ll!il, .s *~o:i~imiliit.'lffi-::: = 9a 
~Iii!!!' u, ~:\~fficf:lc<l53 C"FJl<l:ffiU>E~o:i"'®1J'~L \YI<~ ~~{1~~93) " i'J./c, C 
lle7,k~i11J'S;:gjl!gl1'J/\1Je7J<931u- c-o:iil!l~~fficf:lc<l53o C1!'RJG2 6'2!'7 J=l~li~'i'<rTEl 
~) 

C4) ~F!l@lco:ixrrm C1J7.'.7€:I'!'o:i;121u 
R 05' Y'.71J'G1::lEo:ils*7J<{I:J'lxv 1c:tr--c ui'J. ::> rc c:c~a~i!izJ.x, Js!;1!<7J<Fc'Ji1!l/\O) 

xrrlITTtJ'*l'8o:i~~''i1llcil'i3 c: ca Cfl.m-c~~ill urc c: c1J'S, '--®~:1llcxrrlITT<r 0rcm!= 
Id:, "'-"5;i!!'.<Emilll3Jt;c 1J '.J- ;::z altcf:ltil'.7' 9 0c: c1J'!lli1'l!'c%x, ~r?wiM · ;5*7J<xrr 
liliitE~illal&ot6~1=5',@9<::cc u, IJIRJG2 5-"I' s J=J 26 a1:::.<1c&i"!Fom ns** · 9:;;:; 
X!.tm~gjJ {§:~~~ Urc" 

"§;i~0))'§*7J<xrt>RC-::JIJ 1--Cld:, 4'xil1'::4'§~a=PJ~\IL:, ~.E§~l'!'Cf,!19.Q*l'*l!C-::JL \-COi 
o;;l l_,/c 7J@t) ;3,IS/), il&Jll: u/clli!~:i(J:1~fi /:: 1) 7 '7~!'!'afi 5 '-- C /::g 3" yO)cf:lC, I) 7 '.7 
~!'!'IL: i'I' 5 !'HHmlle,1 . xilffi IL: 1li\3Uf/sl"Frn<! & U~ff0)8jjlf1 t;afiL \, r 'S 7 J[,8'1fO)M\l 
'fill1J®5!!l1t:;a"" VJ, >s*7J<'h~ll!ilL:l!2V:J*£1/u c\; ><o 7.:J:il3, 1Jlm2 644,EJU~~ld:, ml~~ 
-~r?li~JJYI \=-Cc]i~V)~Jl/u cl I<" 

2 2 



1 0. ~1-IT~lf4 
;ij;\f1~-1 

~1~~;ffl-2 

;if;\f1l1Hll- 3 
:if.\1'tj:!:Jiil- 4 
?~ftl~~-5 

;~ftl~-6 

;~fj~~-7 

;if;\f1j:!:Jiil-8 

jJ!l~lilj(l)ij\,'Jl"'§l!l~?o1*' 

;s*.:ttl<O)i.~~ · [[]Jiix~oill~x;R 
i1r7J<~i'li/S:O).:tJil[[]J4xt'(;so 

t!li'[l;J;li'Ja; v:i1J<O)[[]J4x · 11r7J<~ 
/\ t-D-Jv3'1fO)~c~li!C-::>c 1-c 
9 Y'.7 fi'l!QJCD§l!i:@t\t\!~ · · · · 

iir.\f1~'1'll- 9 75::.; 9':!!19 Y'.7©~l~ 
jij;\j1J1:i:f~-1 0 ~Jlfl)(~p}j ([Q]':l!'.9:/:'.7) CD§.:;!:@*61* 
jif;\f1J1:!'181- 1 1 9::.; :'.7I 1) P Cl)P..k~©fuil!! 
)il:\11'&>'131- 1 2 9::.; :'.71J'Go:i~xG 1;;1\¥i'lli 
jif-11~'131-1 3 9Y:'.71J'GO)fil@~t=WJ~;,)ij;'tl; \;;c-::iv \T 
)if;\11~'fll- 1 4 If\- I) :/ lJj,'!JJ!i*§* • • • • • • • • 
lir.\f1j:!WlJ- 1 5 
;ij;\f11':!1'll-1 6 
:Wf1~'1''1- 1 7 
jif.\f1~'1- 1 8 
;~G~Wlf-1 9 
i~11~'181- 2 0 
;~ftl~:tGi-21 

:if.\1'tj:!:Jiil- 2 2 

;~2B1t!fF7.K5S*~~;R~~@:*6~ · · · · 
tliil'7Yv \-1' ! \::Z !'\O)llf~j,'!'~3'1'filli*51* 
liY:!Eli'Ull"'[[jJJJX;;O)liJliilli*Ei* 
B, C 1Je7J<i§OJ§,~il11*5* 
;m;$A.O)~~~~~*B* 

9::.; '.7 :J'ilx& \~f'Ji())il!Jl:!l1t:R3' c&I) (~~fC$0iJij) 

9:/'.7),\ll;'tl; \ff'rn!O)fu\ll@::Jj(;)l§OCUJ (~~J4<cp · Jf,ifC$01~) 
9:Y:7Ji~XL \)9-~~@:#16~~~ · · · · · · · · · 

24 
27 
29 
31 
32 
36 
37 
38 
40 
43 
44 
45 
46 
47 
51 
54 
56 
60 
62 
65 
70 
77 

;11;\f1~'181- 2 3 ;,ffi;;tt, 1'¥1J'Go:i~x0 \lilJ!J!!O),,,.,,/:E • · · · · · · · · 7 9 
jjj\\j>J~'l'OI- 2 4 H 4::1tI 'J P~Jll0)1'F*1130) S¥JltCJ::39~l'i~i'lild'.< O)*~;;OI~ 

*"'* . . . . . . . . . . . . . 80 
;if;\f1j:!'J81- 2 5 :::J :/ '.7 I) - I-~~O)§l!JJll:*Ei* 8 1 
:ii:\i11':!'1''1- 2 6 x~m · · · · · · · · · · · · · 8 2 



~8'25l+81'l 1 9B 

i,TifH'l'H- 1 
(I/;,) 

0 9 : 5 0 I;!! 3i'!ft~tl\ 3,!G'!!O)r:f:Jf.::1J<1J';l'l'l£ -:o C::I, \3c=C:, od::U3,):(til10)9J-1llU 2 
~i'Jif;:::7J<;'!ll£ ifJ al'ER. c~ 1 ~il.?.) 

og: 51 L~ ;}itttiti<t\i&JJchlCrl/::.i#21l'l!rJiJScJ::Uiffllll!i;:::0i3rJ::J#11l'l!rJia~Jl: 
0 9 : 5 5 jfj 7J<:'!11£V) aill"• GIC3t11'1~1J'S'~IBlill& (~:BB'1fxrrmZ:J3G) 1'~*1\ 

14:28jfj 

1 6: oo~ 
17:00 

1 9 : 0 0 t~~ 3 'Mll1 r.t:: !.:::I'll£ c:> JC/.kO) [i"iJ ~ll j'f'§lta llllili' Cf&8'illrt::; 7 CT i&,119 ::; Qi;:::;& 
24: OOtJl d:J.l:.IJ'.QC:C:t,C, :Jl!rsJl;:::G&7J<v'Y !--, .:to:i'Sa§liil!!! (ll'i:2~,,l'D ' *~4 

m30)7_k{j'[i'JJ~l() 

¥P.)(,25l+8Fl20B 
0 1 : 0 0@ H 4::1tI 1J p I ~'.ff;:::i!').QR o;~~,,~P-9!!! No.5 9 ::;-? Ct:.<:;:, 13i):(9::; 

-? J cl \'So ) i'1i!I1J"37J<il'il£ V) 1:i'ib1J' :o TL \.Qd:: 51;:::~;"[. 3<=C:: amt'i!l 

0 6 : 3 Ot~~ H 4::1tI 1) p;~)l!f;:::d:)I) 3Jiij;5t_t, \Jl1;1':\QH 4:1l;I 1J P1J'S!iJH~Lii;:::&:;.QIJf7J< 
1 4 : 3 OtJl ~6 CWl', r3,):(ilf7-kiEBJ c: L- 15o ) 1'0)J}itd:lal\l.5Jl: 9 .Q!Clib, !iiL\;";Cxnm 

a~Jjffi Cllll.:t, ~7.kV-1--~) 

o 7 : o oc~ 'e3't'11!111Sio:i7.k:il"i£iflo:i%i'c1J'i1\J 3cm £7'.'l:.'>'l'afii'• 
07:00@ 359::JQO)l:_.fiNHT7J<~fi§m••~ **QSx~aS~05m 

1= (!'j.QA;2/.k!!ITIJ';J<J+1J' "'*9 3 mac Till; l'aot&il 
0 9 : 4 0 c~ 3i):(9 ::J-'.71J'SO)R OJ~l@7J<O);,]ll;ti, \<:'®3c'FUE!lfi 

21 : 55@~ 3'):(9::JQIJslo:iRO~l@7J<l;:::::i0\C::/cJ:, 1&3l1tl{::J7i;:::d::V), H4~tI 
S'B 21 :1 3 ~~ ') :PB~~1=~11!! I_; C::®3R o;~j@7J<~j';\!i No.10 5' ::J:?-"fi;zs 

21 : 55~Jl~ i&i\19::JQP\)0)7J<a!&~tl{::;::;tccJ::V)H4:1~I 1JPB&CC~:!!!GT&5 

8/22 15:00 I;!! 3 R o;~~'ii7J<~5'tl! No.1 O 5' ::J-'.7-"-li'2S C*~ 8rr3
) 

'JI!'X2 5l+8J=i 2 1 B 
1 4: 30~ 3'&iif7-kll§o:i:::i::;Q J-!--~iIDO)]'<GlJl\\l!-"'3-"'¥fi:ll~AEGICCL.3, 

1 5 : 1 0 Ill!;!;: 5.80mSv/r (7011 m l'@;;;.3;;;.¥ ( S ~) ) '1£5'.!':B 

24 



L 

I $S0.5mx6m~~crri I 
•D:Ji<f::::'3;:l)I 1J7(8/19 16~~~~ 

CJ ;;i:±ll;'ffi'IB~tlf:!-"t..-:-#-C-i::n~1i'l1!'4 
;rr :r;;:-c'"'1Jtt...t~ i--- v :._,5f-t:T0 Mo l~1?; 

2 5 

i~1-J1'ft:+ 1 
( 2 3) 

. },ii~(.\L-f:::: 
No. 511: :.;? 



2 6 

~i'tjff-:_f-- 1 

( 3/ 3) 

8 ,El 19 8 19 B§l'!~24 
Bl!tl':k ''3'1'11!1iiSICJSI) 3iffi 
X G \if[jl!!JO) lib/>: a !6 ct 9 
3/Ci'/J, ''3'1'9::; '.? tl' Go:i 
iffi x' \ tJ1il! l!< ;\):"' i'fi 1;:: ::i 
cl<::, u&*""' t--a,l!i!ii'9 
31:: I:: t,I;::, t0)!1''2;';::± 
(!)3~~~~ 

J.O ;t G \7J<OJ!i'll*li\tl J.O x 1, \ 
~ PJT (!) 1~ AE i;: f¥ ~ '1 :::t 0) 5 
~~~ 

fi~B<:J1;:::1a3~9 J!Ji;:_ 
Vd::iL:::t0)5~~5t~" 8,1=3 
21 8 21 Bl! 13 J:l, "l'l'i 
9:'.J'.'.Jf,1;)0) RO >ll!li1'7J<'§: 
f:ll9 :'.!'.? ,,,~)3~j 



J&i \_t(j;j<:_,-;i'--::ttdt;f:;;.J_'<.{f: 
- g -t&m-;i:.-?;=-:tm:11>'--:-o:.© 
Jc,' 5:.-?P,J::~iS'L.t~*'l="t' 
:.-:1'°H':1o-;i?$!'.,.;Q"N., lf!I::. 
Ui€J\7:,.*-- ,i,t;•GJ;t:Jj(,"t 7->o 

;i;.'t l \'1) ~t;>;fl.Q1':.---7F.Jl)~ 

±W'J"EH!li't, ;~!;ii;J)<;O)fi'i:!l!l 
~··]~'....-- it~-*'-)#~tt. ;"> 
~*:!!lill1~~raJ_r_~1tS"' 

ili.itl 'c. -cc •b'>k:>?:.--Jtr,.; 
;<!<.'*1:1":.-::12-tt-i::>fo :n-:>-:.-? 
"-3~T~. 
tl-~ -i: i;:tN"-6$':.-?©l:-<J;L~t 
-r.'NP.10:';1:,-,JO")?.(_ 1_;1:-a;-~fJ!°9 

•• 

i H4~t'..I')?lji 

7J<::'f';jf:_,-:;f(~~)ti'.;3~$'i; 

;l::"?.''.1.l$!:..-·:r;E-r:-jt_;f;:-;;<,. 1 * 
":'~~9.!:Jc 
i;!;::l:>j::."?-5/-:)7;:,:"a;:,ll:!_~~ 

:l:~tttiL'" 

L 
. \ 

bf4r.! 

- -< 

:;t:-Ai!.~tt.;5t 

-' 

~ i't 'Ji: f-:t- - 2-

( 1/2) 



X!i~c 
ifil1J< SI- !-!;:J:.. €i~~i151t 

I 
;; 

I 

~ i't 'Ji: f-:t- - 2-

( 2/2) 

:J\rt~b §± (-§B, ±CJ-5) c;,m1};:V-l­
CJ:: i'5 :=Jllltli'O)o~'i!i 

;' 



189 2111 

±11 l---';;,.~' ,~' _.,~:;.:';,,!( 

8119 >98. 5 I. 5 

2 8i19 5. 4 

"' 19 0_ 03 o o~ 

0 o. 04 

0 () 06 

0 o. 06 

0 ;;_ f)4 

0. 06 

m 8i19 o_ 36 

a,19 95. 55 n 45 ,.,, 

3119 89. 65 
., .. _ 

3. 28 

0 01 
0 " 

b 19 o. 009 u. G 15 

;.il!i.~ 16~3{) 

$:1'.>E a~, '+P.t25""-Bil 20s 
16'.00~1700: 

. ,_. ~ 

B. 96 

17 '.). 0'.l 

~·- 02 

?O '.). 02 

,, 
820 ~·- DJ 

22 0. 1 2 

2. 90 

820 ~·- 1]4 

26 0 

27 6- 2G 

?S ":>o o. <J8 

o. 8 

30 6- 2G 

2 g 

~Hl'iH-3 

( 1 2 ) 

0. U4 

0. I 0 

:;_ 02 

0. ;14 

o. 06 

0 08 

0. ")' 

o. 1 0 

0 -1 6 

o. 06 

a. 1, 

0. Q? 

0. w3 

0. 1 2 



;Jli'.:iEAl. 31-52 
;'Ji1i.EE~ 'l>fit.25il'B.1'120EI 

'6.00 - 17 30 __ : 

"· 89 

33 

:-l4 ''· 00 

37 8 20 G_ 03 

0 

39 8 20 

J.1;JE:e s1-7e 
~1;JEE ~- '¥f.lt25~8P. 228 

1440-1620 

8 22 0 OO":J 

8 22 0 '.)OL 

B 22 0. 0(1'., 

'J. '.)')4 

o. ;_,01 

o. ')07 

u. '.)(13 

70 6 ?7 o. ~_,o 1 

8 22 0 001 

8 22 0 ::•02 

8 22 0 

u. ')ZJ 1 

u. !)(11 

B ?? 0. 1 L] 

b 22 u. ')ZJ 2 

.!!!.(;): . [rnSv.-r1: 

" 
c. [lfo 

')"' 

c. 02 

02 

e 03 

e CJ:; 

0 010 

O_ 0 I 0 

'='- 01. 

() 0 1 

0 0 1 

G 012 •n 
0 01 

fl 0 1 

a o' 

a o' 

0 010 

0 0 1 (,' 

0 OC'J 

I) I I! 

o_ oc; ... 

0 O'..H:\ 

5JMJ:E5 53--60 
;,!j;:EB~ ¥iit25.lf-Bftl21 El 

14 30-1510 

c 01 ·::>. 02 

'l. ()". 

0 0. O"-

c ll'-~ o. u:! 

() -

8 20 c 07 0. O:i 

8/21 5_ eo 

::; oe 

8-:,,:1 U2 0 O'l 

•::>.()Co 

·or C U1 o. Ll" 

8 71 'l. ()". 

p_·;1 

- -
,'MJ'E~ 79~g1 

:PIJ'E B ~: -'t'-lit25~8Fl 29 B 

- -- - -

J•-~u 

{'.) 

829 0 28-S 0 Die> 

829 O_C"'- 002 

8 2') CJ <3'· Q G2'.:> 

o_ 0 03 

82') CJ '.)CJ'· 

o. 07 

B ?9 0 

B ?9 o. 70 0 10 

00 0 21 0 04 

lll 8 2'J c . 2 

-3 0 

'" 

'" 

-tL 

i<ft 1- t '~ft:+ 3 

\2 2) 

M{or [mSwh] 



5 • 
/~ 

--==~~ . -..:::::...:....-.... 

~~·-

'7-0'.J)' lf'i:~t;ji_:jr,<;~ ~~(msw'h) l€l~J±~m3) ii~ 7'0.,-,·'.J 

l ' GL-300C 
l ' GL-3000 
l ' GL-300C 

l ' GL-1080 ' 
10 ' GL-143C 
u ' GL --B40 ' 
12 I GL--B&C 
B ' GL-550 

H ' Gl -400 
15 ' GL=105C 
lb ' GL-900 ' 
17 ' GL--£00 
B ' GL -600 ' 
19 ' Gl '°' 20 ' GL-60C 

" ' GL -BOO 
22 ' GL-90(; 

23 ' GL--'.:JfJO ' 
24 GL-1650 

25 GL 1000 
25 GL-1000 

0.0C8' 6C 
0.009: % 

0.009: " o.oos: " •).OCG: ::4 
0.003: " iJ.0031 " 0.0C8· 1( 

0.006: 3 
0.009: " o.ooc;: 21 

0.006: 1( 

0.007: " iJ.004: rn 
0.006' 2: 
0.008: 2 
0.005' ' 0.008: 2 

0.35 3 ~ftJ(~~:; 
0..3~ 9 ;!E~tt;(j_I~) 

0.3' 6 Jtl!fm:lt.mtJ) 

Q 01mS'/hJ.~.t: OJl'!iffi 

)l(8f/;: -:::t. \-CC.Cl <"G5v!i'V.t©i!!AA 

n 
28 
29 
30 
31 
p 

33 

" 35-1 
35-2 

% 

37 
3' 
15 

n 
40-1 

" 42 
H 

H 

45 

.3 l 

!fl'~,!,ti.IDI#~ 
GL-1000 

GL 2500 
CL-2500 
GL-1000 
GL-2500 
Gl 3000 
CL ?000 
GL-1500 
GL-2000 
CL-2000 
GL-2000 

CL-2000 
GL-300 

Gl 1000 
GL-1600 
GL-1800 
GL-1500 
GL-1300 
GL-1500 
GL-1500 
GL-1500 

Ii~ Ef'.A::'.cm. .l.'.f!:S)3D<= 

itJ'::.Jf':'gj:._,. ']f._,':r •. ~. 

··. --. 
- ----

' + Yes 

No 

l.r-= ·""''" --• - . · -;--- OF ,.~.,..,l'.f._.__=G ~ fjm GT;.•,''-~ f1)fio,_ 

IJ).".::~':<. ;;::1::.1ccm!"?f!JL T~!i!C-r~". 

f!~(:nS.,,/h) 

0.•)03 

0.040 
QlO 

0.008 
0.110 
0.007 

0.1.30 
0.006 

13.00 
170 
Q33 

220 
0.007 
0_1J03 

0.003 
iJ.007 
0.00,;! 

0.009 
0.003 
0.007 
0.005 

Yes 

;;:s:;zi:::.;59!)<7?_<, •C ~ft7Ci!i"£ 

cfC::~;;;-;,~§!.:;G Tfi~ 

No 

*~~I.') 7;li:i~1±W 5 ftifr(Nc 57) 
l'")lfj,!!:_ (J3) fJ\ 0.01mSv/h T§;~ 
::. 1::_ ~!ti* 7~ ""{."'~~ 

jjilj!j:J±h"T.3) "'" 25 
26 -,., 
1v w~m~!! 
rn 
23 'it'~·-
31 

10 'F:Mtt:-1tJ€ 
6 
lO'it'~"t& 

9 'j(~f'$e:~.@ 
19 ~~olt&-

15 'F~•J! 
25 
27 
15 

1e 

24 
:::~ 

1' 

3' 

39 .. . 



,_ 

i<ft 1- t '~ft:+ 5 

\ 1 4) 

''Ef'IJ/{f_ - • 

' '~ . " ~-±O)?Jil1~jf[fiiFJT(8i27~if[) 

.J 2 



.· .......-- .... -~ 

-3 3 

i<ft 1- t '~ft:+ 5 

( 2 /' 4) 



.3 4 

~Hl'iH-5 

( :o / 4) 



i<ft 1- t '~ft:+ 5 

( 4/ 4) 



• ±llP1~*9*rJJl!!ll& 
~itt1F1t'1!~-»' ~;;¥JiE_LfJ:L \:lji P'!~ *°") J.K1;t~/?J::.@)..jX 

• **iV.i~,..;_~~Pl~a::tJJ!<O).ji;j(~ffl:1Jj!: 
\j)[ -!f.J~T~ ]-t;t-:.,_.-:f1J::.-?' '3::.-? 1::..1'.l?;;Yii'i'1:~)*~ -ffif ~'€ili 
·%,i(:f*Jil1 · lll1E ]-~tJ-'IW ~t::.:llir"l5~-a;:t) *~"Ji:ff. m!n:~, M:~1JE~!j'.1£-;~,:;:E 
\J;[ ~iili l~ Jil1 :....t::. Jl~J~ ~a:; !) JK©;AttE *'5:J!. t{ g-ii§" ~~ 1J< ~ill* : ~ 

~;E9~-=-~~lit~ 
·JO[ UF* llf ::..---::t1J ::.-·'f ~:.-?Pl°' Ji~J;q;~a:: 'J J_'< .z m1K : , '·~-r5nJt :i 

• l!!PlJW~tJ*©m*1f!Jl'l/Ji?<:1g-:tE'.~m1 tfF.f"l*---c] 
et!;J:':T-A 

J:tif"! ;°l!? °2E :.J ?f<. [;t-+;t- :_., ::ny:.,_.-7 ,,::.,_.--,, J:: t) f*-JN • ~ iJT • Uf Jk ( ;-\ 'Y-7-Ji!l,i]j! _i 

e:a~ t;: ~ J:t::tfi * oo ::.n-t: ~s 

t 

' : ;[f*lf~]fl:!AJ4~fiii- .!!J._t ( <3':1-£3'§J!j."(;ii);h!:tl!Bl!l!!.f§ ~ O)il!ffi) J;: ')~ p;j;f;l'iJ;:tJJj( 1£-!*lf)! 
: ii 1[~:1ElU!il1Lt::.~r"l;r«°*~J;k©1ii:t.tlill:~J3!':t!-;1!11:JE 
(iii }(~taiJUir~Lt::.~r"!;f;l'iJ::tJJ.k©~i!E'~~ (ftJ§l C@:1i:~~J C:~@l J tfi~lEi-#-Jk£-$.* 1 ~ 

;ij1).l:E. 1 o:=e:~ffli. 
( w ;[ mJt 1 ~ Jijjj)J< tM: *mt·:\_,::..-*~ t- L. < :t m**:.-:t1 ::.J:--Q±m p;i fl'.-:, ID®-~t~~ * 

* 1 ~;Et#*£$ P.ll'©(l)-(5)0)~~~~t.::T=-t:"" 
\ 1 iCs-134· • • 1 58q/u;;::#i 
(2)Cs-137· • ·258q/L*iiii 
\31-rO)fti!:O) r ~~t.rtt~l±:'.~ti.-ci. ;fJ:L \=c (~?t:f~~i~~<> 

( Ge-$~1*.~tbS.1::.-c, (1)(2):6'>fi~~c'!~itiJ!ll~fT':<t.::*5~. ~tll~ti..t.;:L. ';::.!::) 
C4)Sr-90 · • • 1 OBq.-_.~~ (fii~ ),!Ill'.iE.iZ:!=J:. l; B:ti!!IJ) 
'.5)$!:.-?1110)7_k~'['F~¥$5-i=' tt;;O)~~ t. a- .t.i-C-5-;F~ tt£~~~t.::9 ::__~ 

3 6 



1\1'-Cl-Jv~©rc!~l:::?L ''"C 
[ii ff] -

'~ ~ 8 8/ I 8 8/' 1 9 8/20 8/21 8/'2 2 8/23 8/2, 
P.~ l~iii;<.IT- - R '''''j;f'''' * '" 

-----------
1it + * :~tflif1!i;'{;(!T1ft(llOIOJ [H2Il)T'] c c c 

R0:1:tm:i/\!T~f!l3(A018) · ~i;i~t'.:)7 ,, c ,, 
-------------------------------------- ------- ---- ------- ---

1" R0:1ltii1/\~T~f!l4(11017J · ,~A!::;t(:.;:1 ,, ,, ,, 
I ru.J;lltr'll:i/\!Tl'l!'O(AU21)" i~l!*~·1 '1 

f'' RO~~:i/\!Tlf!l8(A024) · ~~i~*:)/ ,, 
" • -------------------------------------- ----------- ----------- ----------- ----------- ----------- ----------- -----------

R 0 :'fi!ltrii;l•Jf'lfl' 6 ~1¢. jX ;f '; 7 ( 110 2 2) c- c c 
RO:'Al!~:it1!T11!'9(A02~) [11 !5:lt1~Y] 

iiClfS 
3/18, 19, 20, 21, 22, 23 t"~ r':.9 :.J)~hO>:i±!H.11. AM· PM;ll~ 

[ii\: 
w , 
.. , ~ ::----------~ 

B 

/; 
/I 8 

.9:.-!i:1AE1 / B 
P1r 1'U~;{Lfi: "' ""I 2i~ I 60 2 41:'1 

)I j 7J;it:ff11;t~~ 1tJ1/ / IJ {(~I) I/ (IJfl I.· ({~I) IJ 011) 

7 'l ·; v~~0~1l<! . / I ( (l{l , , ') I · ( I I) { (Jjl) 

7f.iJfihl;j:~ 1, 1v / I/ <!?JI 1 ... O?V l,, ( i'lj) 1 ... (f?il) 

1~;fffi)l;'l~!i'~!(AOIO)No. l'J/! [H2l~rJ 
:9 j :7 Jalil!O)Jk;'I :$: ~J 1 ... (i?D 1 ... (fJIJ) l,, ( (,11) 1 ... < r11I) 

:9 > :7l!11i:!inT\:1\M~!l1~ v ') v ' "' \ 
3 j)Ji.i!~~7~j/I! ;ftJ~lil':i <l!llJl - < i~iJ'l -

T 
i!l!Q# rrn9J ~.~ or P.,!I ((~I/ f.~ or ~ ((11j) rm o r· FJ'I q911) ~.~ or P...l (i'1j) 

/?*Ill A - 00 ((,1J! - -
I ~~ > ·/O)J:fl;:Y.'t.\ 1J:)\ I I (/j1) I ( ( I I , (1011) 
I'' .., - . '""~"''i'i•J!\\ v {ifl> L- (/?I]) L; ( f~lj) v <111]) ~.J .. , 

~ 1))1 \ if? > ' q 1) ( ~I) , 1111) 
3 ./., :Jl!t1)7)1'.;'ii\';; ~ ~ L·· ( 11'1> [... (l'iJ) L- ( (~11) L·· ( 111]) 
;)' > ·/f!IJW'j:l;'\1~41,\,~ '\( (11) - )\_ ( f91j) -
)j;JJifil!~::'. ~JS/ft., ~!lil.i:!i!: ') 

fX or ~ <110 
{ l''i> 

fiior ~~ (f~1) .ti~# 1·r~1J rr,,.~..... , F~~ or ~ (~11} r~~ o ,. f,!I ( W11) 

, .;?*Ill "' \ - 0<) (i~lj} - -
' 

5 /? 71< f:IT 0) ~i o;c.- Ji9:~t~.'Ri. 0) ill) '.lE 

[H~~t::C'JJ'Lt"iii' . J •·.I ;• t • ?,, 
·l· . H41 _A f 

+ .'.'. 1 •• :1 

t'Fl••G 
Mbb~ir"J 'C,::<, 
FfT8lr"1 '2:.?".\ 
;~1IJt# •• 
,._l1l:f'.>itf.:r",·c--1.'.T1 

I"""""" f,-
l>+<lM<-' .~t 

!elll 

tf!i.U; µSv/h 
.lji_(,U; µ$1,/h 

1*1ii'.i : m 

Jil'!i.U: µSv/h 
1'ii.il:: µSv/h 

lil!i.il:: m 

_c-~., .__L,+ • ~r 
f""""tl ~- ~if4- ~ 'l' 1,-,' 1 

" I ) + ' I 

l 
1- _ 1 IJ>J 

- . .:+- + . . . 
~~ ':" + ·w 

• 8 0 

(iJltJ :>E*1!i!IH;J:. ~'Hiii"<' •J::tl:: -c 
:r:i J 7 flt . 1t :.-? flt I:: if !!ID 

e~ 
~ 

"" ;JI'! 
ti 

I ..., 



i;t1 t'i'l'H 8 
( l 2 ) 

No.5$':'.:IQ 

I 

~----j ;,mtt:!=ct.~~;~ c-:------~ 

~~ j) : ?~~Jj(if@l'..O))Ji:A.tl~~jf§(,t9 
---->:9} ;:CJ'\,O))~lli 

*~1§"2_-, : ttlfF7J<""GJ~A:t:/3Z§[;t'iJ 
~ :t!.B'"f JJ<B P !'\O)~~ 

. '.2~lfil'))t_\R~~~ 
~~<A> 

<P6) 

----- ------------- ---------------------------- --------- -------------------------------- -------------- CJ : }5%.::t.!¥0)~-~:e . :Q42 
• • fJ~;>_,'<.ff§~E: . .:::t_;j:Q:4:£ 

• 
• 

• • • 
• 

• • • 
• • 

a F 1 

• 
• 

38 

~~iS:<B> 
: ::it~re:;-:\-:J::;'.'.7 

~~:@:<C> j3;li~ ~2m 

@ : 1rt.tL-1Y-:;-?i5.1:;>'.!J6~m~'il 
~~l!l:<C·> :~ig ...._.21n 2~ffl 

• : ;~g(ll3TJJ<;'§~~A051.~:@: 
fj~~<E> :~1~7~25m 1 011i,'';Jj­

• : ~LiO)iffij3{0)~j!~~ 
~l';:~<F> bfi,~ ?rn 

• : :~T;_k/\-1 /\7fi:F (Ell~) 



. . . 
-~; . ' 

~·: "" .. r--"z--
~:;?::r...IJ7 •• . . . . 

~--- ----- ________ .·________ -----,------,.,_____ --------- . ---
: & Cl ' : ; -, D : 

l_~~~~--i~~-~~~~!-~-~lj-~- -_ _: t-~~'.1'.:_ili_~-~~~-~-- i 

3 9 

i;t1 t'i'l'H 8 
( 2 2) 

~ _i _________ -----1 
i ,~JJ-t;113'.};nl!ti!.O 
;-,:-~- --- ------ ---------: 

i !! -~-~--*~-~-~!-~ ___ J 

----------- -----------, 
! e: 1 

!_? __ ~~~~-~~~~-~~ 
'- ·~-:. --- -----'i ",, ! 

I ' 
L~--~~:1::_!c __ J 



TYPE- I ,. 

TYPE-1 

TYPE-2 

TYPE-3 
T'TPE-4 

TYPE-5 

n°[-1 'J:ot<J-'-T'-''-' 
!l!fili,f'_,;:,;.,; 

i!<):'.l?A-77.'i/t­
::i.-T :_,,- '/-t-

' !HJ ' lP 

40 

i;f:;fJ-'C'i'ft- 9 
( 1 1 ) 

120 

20 

37 

59 

69 



-''· -r 

N M " w w w "' Q_ Q_ " "-,_ 
~ ~ ,_ 

I- I- ~ 

/\ 

I IDD "' "' v 

.,, ,, ', 

:s-~-~~I 
';: 

'Cc<V,-r )" - /', ,-', J 

- ~- ,,-.,.~ 

JS l' , 

--

4 1 

"' w 
Q_ 

j:: 

D 

I 

\ 
I 
I 

i':f;{i'~:f-l- 9 
( 2 / 3; 

I 
' ' 
\ 
I 
I 
\ 

- ! 

"' " ~ Iii! 
11!1 
llil 
"i 
Ii! 
I'll s 
"' ,\ 

"' ~ 
~;.. 
,\ 
It'> 
j"\ 

"' Iii! 



I I . -,;:::1:-[ 
'I' . . . ::- - I . v· -1·:;'.· .. - - ... . -....--·-~· ... ~--- ---"-·-1n·"11J·9.l-1/~I . ~, .. _! ·~· ~- ·'' ,, . "?':".: ~ -.': -0:':" 

,_.[ ' ~-~: · -'-'t• ~:-' I~ /'-i-.: "·•I ~~I>' §3E F'J,'"'7': 
~. . 1-,1 • ~.·--;. ]·~>FJf' , --

'f""~ . l;:_j ,. '. H·•. ~ ... : ·§13· ([J.. i __ I l ·.•, ·'·L'' · .. 
~- 11 -~ .1.:' -- -...,,_..c __ 

••• 11 -~L'-o j:. · ··. 
' I -~~ 1 j I · 7 , -. ; 

. I 

~ I 
l . ..... . · , [l·~,- 1 1 I llWllllll~l~I 

' ' - -

~I . H4 \ l1f·:'''~ II 
B J;J, flmm~~ 

H6 
I 

~· 

>MW1f;\c 

x 11<.!·f;/ill'( 
4'f:~Hl'l 0) $1 :,r-jl 

/ 

G6 

ill 3 ?7:.-vll:!11 :.-? er.> Ill ilUIJllil 1i lill < 2/ 2 I 

G4 
/· 

/ ' 

' -·r 
·1 ' , ' Jj 

-..... -

<fl1!•1> - TYPE1 

- TYPE2 

TYPE3 

TYPE4 

I ___ I TYPE5 

'¥ 111(2 5 'F 1 2 fil !l! '11' 
J.i Fl f~~l;t, ~I rflO)f.,(1) (H25. 121' "i)~ f.\) - -" <.,;; 



4 3 

f3 : 69_ 5mSv/h 
-~ r :o. 5mSv/h 

{3 :99. 5mSv/h 
r :o. 5mSv/h 



GI1J7 

., r,'~ 

...d?,.:~;,~~~~---

44 



" !OJ 

* 

120_0 

100_0 

eo_o 

60.0 

40.0 

20_0 

00 
~ ~ N 

~ N 
~ •. ' .. ' ~ ~ 

N N ' .. 
;; 
N 

c N N 

N ;; ;; 
N N 

,( '-I/ 

';)/ 

'· __ ,.,,/!\"· 

-~ / 

) ( 
'"- / " 

._c.:;.....,, l 

~ ~ 

N ' ' ~ 
~ • . N 

c ;; N 
N 

' 
_,.,,/ 

l
-+-1-14-)t;.I'JP = ft'.t 
• H4:i!:'.Ilj7'j]Jl~ 

*RO ;~~;k:J)~;~;tffi©f:it;:.:::, 
~;J<fr::li:@: RO J.::::n~l-t:E%-(T)]je 
f;l_,.., v ::.- r: ~ +!!a;'$!/?" aJ 51: }.._, 
RO ©~ltfd:Cti>5>•). @.~i.:::lif~ 
_;;.tJ:~ '· 

N ~ 

N •. ' ' Q "' "' . 
N N 

0 ;; ;; 
N N N 

H4:liI'J7 I ff 

li!l3 No. 5$l:;?pqiij0)~7Jc$Jl 

4 5 



• No.5 5'/?.7l<a:>tt11~:!lf*li!lt&Uilfi~L'.M.0:>~iilli~~l;l:l'~O)c;IS•Jo tt 
tt•a:>Jilfi[I::, Jliii~L ,. 300m' >a:ti,ltl::Jliii~i, 'I>a:l!<&?t::o 

• ilt.i.IJ3£tJ{ii!ii <, JllJ;;t "a:>~W tJ{ ;;l;:~L 'c;;!t ~ >,,;tL.Q.A t-o /7'? .L. 90 0) Jliii 
~i.'I>a:itlJ-9.Qc, 4.5E+13Bq cfJ:?f::o 

• ~O)ft!!O)tt'1<:1;1:, t- 1J'T?.L.a:>i.113£ti<ii!iit. \tJ{, .At-0/7'?.L. 90 a:>Jel3£0) 
1/50J<l. l'<:<f>LJ, i!~?.L.~~O)ft!!O)ttttl;l:t>:>,,l::~O) 1/10 ];J.l"\:<f>.Q 0 

• t.;:;IS, Jlfi~L 'Jl<(l)~llf*li~t., j;:~t;;:~L 'l;l:ll!ltl'?f::o 

No.51':.--:>:il<. [ W"5 ];lfi:;tL \;ij( (Jip;jJ:L) IEJC]() 

tf<l!li ;ajj'.(Bq/crr 3
) j)i;tt.,' ;_(Sq) ;~~(Bq/cm3 ) ;Ji~t,;_(Bq) 

Cs-134 4.4E-01 1.3E+l0 4.6E+01 1.4E+10 

Cs-137 9.2E-01 2.8E+l0 1.0E+02 3.0E+lO 

Co-60 ND(3 BE-00) 1.1E+09 1.2E+OO 3.6E+08 

Mn-54 ND~5.2E+OO) 1.6E+09 1.9.E+OO 5.7E+OB 

Sb-125 5.3E-01 1.6E+10 7.1E+01 2.lE+lO 

Sr---90 lSE-05 4.5E+13 - -

H-3 2.4E-03 7.2E+l 1 2.1 E+03 6.3E+11 

<ES 4.1E+05 l.2E+14 2.8E+05 8.4E+13 

4 6 



~1~f-;[i¥~:~;- 1 -4 

( l 4 ) 

• ;9~1r:.t'iM'i/'--1 \ :___ t::_ H4 7 :./ :-· _i u ')'' .!l::}1:[fWJo) c-.:.., c-2,. c-3, c-~ -c-:d:, :):fe:J.i'~iC:; 

,'Ir :..::.¥ry*~ -t: / r) 1, t:_· ;·; -r:: It< ~ti ~:Zf!Jfj~~ 0'.r;J~ :ii: < , ~iJi4lo1.izi: J: 0 -~~; ,'::: ~ ;Z :_,;n 0.~ 
• i"[R:=.i5:t-\ C-1, C-2 :=.tt---z. ~.::·~,;i:..-.. c.-3-::·c;t"f:;-:; :;JMfiEiC;:i';~>JJJ;;<' it?~*'/)~lj_4 

ii.tt~i'!-1 11--· i_t1;' •") t:_ t (}) 2::- ~ ;?~ (.J tl <.'!., 

• ~)f, ~1/)i$J3UiR:JcT>C-5, C-6--::1i, ffi;ft0Jr-r5J~~Ji-::·t-.-~:i;>, t:/'71";t;:;~t::--T' 1S;Y>. 

fn]~f1'r-:::' rV) I) , -$-rtJ:"f£. :..::..ilf:1. J.<::{J:i,j :..::. fJ- .:§· l~ /.:._ ~ ::/ ;/ J-,,.0) f-J ~ ~..::_ ~ .:;:, ~;~!;; .~ ~ ;{_ t_, ;!·-:._,.:;:, ~ 

:t:Jt'1l5~]1;•;i;!li: I C-31 
~r.w-, •«= 

''"' '"'"' '""' ' .. 
• • •• .. 

• 
" . 

•C•-'°' 
• '°"""'" • 1','I 

Il$:0$:!fr~.1!'e: I C-41 
-'!l:::U> -~i:t 

•<•8' [ " . . ±!$J:lit;:..-"'"o::e: I c-s I 
Jlrih•c1l.i.1 

'''°' IE c; • . . -
-"" '.,, ' ''""' • 

• • • 
• """ .... 

• 
• 
• • 

.r,, "'" 
•L,-in 
• !;: ' 

·""-'" 
·~ '" •"!-': 

" 

4 7 

•"~'-"' ·~' " ••O• '" •G<-'l' 
• '!-? • ~-' 

C-4 C-5 
C-3 C-6 

C-1 C-2 



's 

I 
I SI 12;>") I 

I 

I 
• 1crnr?.l.~JI;£: rt«' ms~~, 
•iO;rm;;l_i:;!§.i'¥ 8-W''<rS• h' 

• 1vmW:ii51i::o; yj$; mSv t-' I 
• :;opmW:l_;;oI* gu,:_- "'S' n; 

~1,f-;[i¥~:~;- 1 -4 

( 2 4) 

;fill X \, 19 :/:? t@.TGJ!l\- '_; ::l-?'C1R§')! VR:.±:tiO::W:fiBtFf #iE~C!d:. :::t;if! 1!'ltlOJD-21J\ 6l6t~O) 9 <·tm 
0JC-2!t!:i~C [q]~OJ~.l!mOJ?E B JJQ~j~gt;t:t9i;±;2:hR:.,, 
-2, ~Z.Sill~OJD-: (}}~ f3 29%Uld:~'!J!t1Jtifi <, 13·-::i-ZV'J D.Cfql1¥~--CGS8L. C1J\5, ~t9:~1.:::::tt!l~ 
fTifll.::::: JTit§ t_.,tc--JzVr) f:.OJ~3~t:~:J\:EL \UOJC~ ;t Gt18 
-=-~Gd:.>:'.), ;5~;J<GJAI5C5:J'tC::~liD'G::lt*t1rn1.:::::~'E'.:±:J v. :tt!Jc::p:.:::::;~~ v1c;5*;J<OJ-I5GD~::J ":.l'J !j -1-~ 
5li0) T 1.:::::;;it;\ V, D-21II fl 3::--C ~Ll~ V.ic 'EOJC ~ X Gt'~~, 

• 1J:J3,. ::J~Q 1J- l-~lffiT5BW±ii!3., 9 './'JI 1JP~PXB~f= 1 r:1~ca:ctt!J~C$..§1~fr=i--cltliJ, 
1? ':--'CJ b~~1J" _t l'~W1J:O)fd: -tm~~ Co§ X Gtl-8" 

• 
• 
• • 

·"·"' •Co 1' 

•"' 

"''"' ""'~' 

" . . 
• O>-"' .,,,_,,, 
•5':i! 

~~~~~~~-~~~~~~~~~ 

::!17:0 •j ;a:.;-,;'5 ;r_ 1J',!li;:t;E;:'¥;-::: J:,~;J\ RC 'JfD-;:: 1;0-;'WC-:->•.:: 
tt ''T t-f;"\'!.-'d _ '*'-"""~l'Jt_ '--=~;;err: ,_,,..:;-r;,.,,1<1;' :::i:::; -7' J - --lil-i\'n 
c:;-::'S- }, U.'::C,0c::-.....:Z;;\ 

tl'i!'ilB: D-1 'l'cl<25l+9i312B 
0·2 'l'cl<25l+9813B 

-c.!!".'iiV.E:::~t 
( t' >< ~n-­

·t:::;, ·,., 

{ • • .. 
. ~·. "• .,,. ,_,, 
• f,_fl 

3;: 5 l"!i-HW.GJ;"\O;;l--- >\JIJlj., 
J-2Ctc'; <:"1;:.<;;};'('.". 
~--;,_~!: A~<Et;•_:>;;t~ -, __ 

li!l 2 iliii ;;t. L '$!::..-? ia:"F C1) 11'-•J ::..-?' ~1!t C1)M ~ ( ~ .fi ;t ;fJTM ~) 

4 8 



~1,f-;k~'~;-- I 4 
( 3 4) 

• H4 :\l/?I 1)J"~t:lllilll© E-1, E-9 -e;w;;Jl!l©:i: ,B J&M#li~~t!:lo ~l::::\l/?I 1JJ"l:::;IT 

l. \ E-1 <:J;;I:, 3mi!i2'<:'tif01a!lo 

• i¥ifllil© E-2 <:!;I:, :i: ,8 J&~ti<~t!:l2'*1. -Cl. '.Qti<, l!!;l!!l. 

• :ill fllil© E-10 <: l;;i:. Ji!!;\< M :ili <:i'> !Ii! ti<;!.;; ;ti..Q ti<. -t?~? .l. I:: ;tc"< l!I: ;b ;;t,;: I.' ,.!!I: o 
• B l;t Jl<:l!I :ill jjllj 0) E-3- E-5 <: l;;I:. ~ ilii til:ii: if'.iJll lE ~ !iO liOl.. t= I::;::: '5 • $Ii!>: l!!t I :::li!!;l<f;t ;ii 

I::: M ii l.. t=-t! ~ '7 .L. ©l>W 1:: .Ill ;b;ti.Q li!!~ iii ~!It". fil• f ;;i:ill.! lE 2' *1.t.i:il'-:i t= o 

•L' 

. 
2rni>l:<'>"'1':t~J$-'tilli';-. 
2,-2 5:nl~L'Hl!l'J1.::<!.l:!:J.l 
:C.i/J,Jl!W1J'5"'):gf".)>0,""';;""i;5 
'6c')C:lfl_J:E 

.:Jv.L-1 t -_l/J";J-:.;:·),f!J,:,~:-i·-;j 11i 
,, .. 

"1 
''"'""'~iOl!/-•;o;·p, '_, ~"-~-"""'"'"0"' J 

. I 

• 
~ 

E·7 e-& . . 
~ ~ ~ 

• E-1•• • 
E-9 ... 

E-f • E-2 

,._.,,, I 

llliiltl'.re7B : E-1 l+k\25Ef-9fo.17B 
E-2 >ii~25Ef-9fo.12B 

E·9 -O-R-t;25:t'f-11fo.118a 

E·10 ip:~25ff_·.1~19 

e-z ~ 
E·~e:-ioi-4 ,F·S 
' . 

E-1 .E-2 

4 9 

11>'1h"1iiEI 
'.15n 

·-,;:'.;'.·jE2j 
'_, __ , ... ,-,, 

'!11_~n:ll: 

C7rn' 



- '~"-"''=_,~,~-,,._' ""'"' -"' * '''-''-"'"'"(~-z' 

DO 

• 

~1~f-;[i¥~:~;- 1 -4 

( 4 4) 



8q!l 

iOOQGGf 

lOGJGC 

1WQC 

1(1% 

'"' w 

Bw-l 

'0000C-C 

lJOOGD 

IOOCt 

-·JC>D 

'" iO 

S~'l 
11)(10000 

1JOGOO 

1~000 

moo 

'" rn 

,OOQGQ 

JOCJO 

1CJD-

1GU 

' 

"' 17 

12, 17 !/16 2/15 

H4I-') 7'1':'21 '.E-2) 

12d> 

2/15 

D J 

(>:::-,.-I 34{4tl!~.W-@.) 
O'.@:f!•_'1;b:J&!ll-iili: 
•Cs-134 
• it_5 

3.'17 

~1~f-;[i¥~:~;- 1 5 

( l 3 ) 

f"\5 

'... c,-·~1,ttb:Jll'l.!11-~1 
--.1-1-~'.tJt±lfEJ'l!i~,-

• C•-'31 

•" ; 

c 15 



10C-OOO 

fkt,"~ 

'CC<0GOO 

100000 

rnooo 

·~ 
"" " ' 
' 

3oil 
;DOOOJD 

1(1()()]{) 

WOOD 

j()[!D 

>00 

" 

Bq--L 
IOCOOOO 

1(;():}00 

1()00\l 

>000 

>00 

rn 

,, 

' 
ft;HI 

~;12 

lC HI 

S--13 m_,10 

'"If 2'15 

\1 17 12 17 

H4I')TFoJE!(E-7) 

11 17 

j), 17 !2 17 L"5 Jl\5 

D 2 

V Go ; 34(,..;tjlj[<\'fil!) 

(• ±:J '.#O:tllli!J'i!lilil 

3 -17 

~1~f-;!i¥~'~;- 1 5 
( 2 3) 

5-'1£ 

5/15 

o- 15 

Cc, 1J7\l;Oili:'l"~@.I 
1-<-J,l:id:l\'t-\'ili!U 

•C• 13' 
.. h-J 



BwL 
;JJOOCCO 

•=o 
lOCJO 

•ooo 

' c 

8q,L 
I OOOOCD 

l!JOO!lJ 

•oow 
lC:r.J 

·~ 
" 

10 '18 5'16 

~1~f-;[i¥~::;- 1 5 

( " 3 ) 

' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
8 '19 11, 17 

BvL 
, OOOCJJ 

'"""'' 
ICOO 

"' 
'" 

.. 
'' 11.-'17 

CE-1 OJ;§l!Jll' I:: ~i@ l::OJl>i!rn) 
E-1 OJt;!fF7J<i;J:, ~"''O::do f'.J 
1~r:::1J<WD"_t~g~c .. 1~1= 
I !3 ;~a1J"J:::::¥f-9~1t.§!@.1.Jt~ 
Sh~, 

:J 'yQ lj - '.-.¥~0)~-g3~!= 

~~ J-Cti '~m~·tt'tma (-3::!:: 
:;z l-DY3"'.Jb9Cl::§xSn 
Q) D" .. mJJ<&Ut~r:::1J<l::d:: 
fJ i!!!icfh, -81!8"1:;:: H:JiHL lrt 
:J.El::Jffit1Jt,/u Ct. iQ'50"JC~ 
xShQ, 

5 '16 

rl4I')7JSii'l_l,F-'l 

+.&*+t•ft•HMV ..... , MtAJJiir;tt+t•t'ff\t.'s.ffH .. ff 
•~'. (J__YL'. C)'_ •.?Y-i_C :J: tc«::-;-c_: .•.:--~• ._ .. _;l_-. _.:X_~-· 

:y·7 ~-·lfi 

..... ...........-:, .. 
:, .. ':"t"-· ~··----,:...~\..\~, 

5 3 



:C:GeciE,.,.·a;f:.;:v,-A-1 i-/:,_,'.f 

>;lifil;:ii- r..-=<- ;IJ§!;~(20131"3Ji 12BJJ!~ 

¢ 

.< 

.• 

t. 

~ 
L 

:.: .. 

.r 

=~ (:,s, 

c 

I' 

~1,f-;[i¥~:~;- 1 6 

( l 2 ) 

~--+--

/ 
J 

. 
1· 

{c) ·1 
o• 

ii 
: I 

I 

*j!,"'l'i-i'l.B-ff:;J 
"ill'~RB:!E:Bllii!il!KW,_;_T 

.O.lil:'!'i-i'l.c:iE:·J 

.•.ifl:J!!l.C ~S'l;l;J;:J?'~J.T 

"' lrJO 

" ~.f 

~ 
~ 

~ 

~ 

' w 

" ~f .. 
'" !! 
± 

'"" r) !',f':/'1¥ ;"('>/>/¥'';(" /':'\-~~-~/ /'h 'YV'rAC, /'-/"if/',;', ~,,yy"('--''o/',.f':('-,:~-,.'·/'{\f'-/'~'-._.,",-'\f J'n"-:: ¥":!' .,;'v_!'"c 'Y/Y_'('~''-_,-..., 
I~ ,-., 

:orno 

·~>!'l'LK k-.1 
~ill>'l:fLBk 3~J.&l'l'UT 
,o.~~f\C 'I-~ 

- .<Wii:fLC k 3#illll'l-i"JJT 

'CllO 

<'£)-'\ ..... I I. I e I e •• e ••••• e e I. e e. I I I e •• .......................... 'llD 

& 
;a --A.-'A, 

D 4 



'°""" 
J 

1~(N 
0 

• ,. 
,oo a • " w '" • 

!OJ(!\; 

" 
rnoc 

• • ;oc < 
< , 
~ 

,, 

l0020 

' " 
•ooo 

ii,: 
~ 

DO < 
< 
~ 

'" ~ 

Dot'° 

J 

~ ·"'-"' • • •f-0 < 
< , 
~ " 

•IJ*""'' ., 
+IJ*""'' " .. IJ*""' 1 " ~'t-<l-•.c• #S 

·~""'~''H---3 
C11"-<""foOH--0Hlt'U!l$i! 
+~"<J'~oGH-0 

!!!,_,;.Hoo" O'ltHl'_-\>1[ 

.. Ii'-"''*·· ',.___, 
'- """'"" "' ,,t±ll\-\>1[ 
lixil'~.-'>,._3 

~><:';-!<oSH-J<i.±lli;l'·l< 

•l!!*- kb-'1-!' 

•l!!A ' ,0 ';:µ 
_.J!!,, '' " 'i:~ If-* ' ",,,, 

•'41'>l-11c•n ' = '4'1Hi*'' H-,~:tlll?l'if 

~'&-*-''"" ' 'M#"-•'0'1 ~'1!1'#1~ 
_.'!l>)<J!-No 11" ' 
- .'!l>l<Jl-'-" '1" "ii:'1Jlii"!~ 

~*oll<-klO' ' '!*#"-- '? -,-,,1';'1Jilii""' 

D I.I'?<""°' !I: f <t±ll\i"I~ 
l.!'><"""""f<t±ll<l'i~ 

'- !.!'""~'-, ,;, ~ *1:±11\i"I~ 
\i7'il'R-;H -'1- ,, (<otii(_..fO 

L!il;t.C'~--b "-CW>l;l;nSO' 
'II ~-!'<Jo w 'i: s 11n:"'l'ltE 

• '11-t-!'<Jo.'1 'i: S1i<!l:"'l'ltE 

""'""'"" ., ,. $./¢&11i!l'>!ll 

~1~f-;[i¥~:~;- 1 6 

( 2 2) 

........................... :t!!t!!•~··· .... ..............................•...• ~ 

' • ' ?<! • "' " • " ,, ' ,. ' ' ,,_ " 1 " , "' • ' ,_" < ,, 

D 5 



~1~f-;[i¥~:~;- 1 7 

( l 4 ) 

1 . Fi'flllj1Jj*O)*I!~ 
j!ITTX_[; \7~>(r~t::t, f3 :f?<~CSD:;1~ 1·\0)~}~o:r:;l;;;:c!L i:::Z, 1-::J JTr"Jb901J''~<".3£hTti !@C 

CD'S. A l--D:Y7".Jb900)1QJ!ll(;<;1',~ii:li<:f<5L:ccLAc. rcrcr._,_ :::Jli0)7 l--D:Y70bJ:l 
{fiti:~~7tcrctm~'1-fC35-0L.C1J'·S, £ /3 lli:§1~~t~'2:ffit~C:: l_., T, l~TO)~~~~rz:~;:;t~ \U!C::Z 
r- o ::;+0 L.90mlQJ~x;;1'li!iE LAc. 

• IQl~XGJ!iiP.l;::IJ\!mT;QJJE Ltfc:::::i8~~#l'L;;$g:~1;:, 7"::J y :?!a, ;~~!aJ~)P.~f.Eitj:JSi_O) 

_:t~r::p0):£ B m~1~~~;~-li*>E LtlE.v 

• IQJ$x±" let c"i'J J::.1' O):'iUi J5~M§g~!!i: 1 c 2 O)If'l'J "' cg]ill(±u")if'l'J~!!i: c GI.::. 
• 7o 'Y :Jf!;l< [Q]t;.>: urc;?¥~ta:cD!Q;lJ.>:±;citI:t~;~.@f:0t1~~t~c,., -z0g~t~£i4;0) 

:'i's 5i1§J'::'t'1il"'l'°l>~;; CBol:!<! c G, -t'O)'f'B1'7 r-o ::;+0 L.9:JO)IQJ11xli1c Gt= •. 

~~ IQl!lll:!:!I! (kg) 

~~~~~$j!!i/El ~-J~:1 

"5~~~~~i~l'.lE2 ~e,~2 
l"---.r 

7o Y '7G. ~CG'.JJ-'t't'.J~~(Bq1kg)- Clff.'.\:E~ B ~~1 +2) 12 
70 y ::7E;L )*Cta::D!QIJ-X~=Qll'.-9_1_§§: (kg) X 'P~~& (aq/kg; 
7o Y '7G. ;]f.Ciij'.JJ[g]J-)(~(;')*f:,t'Jz:'QJ!l-X~{i'Wl:±:l 
J_>JlC:::tt~fr1.5<'::::0 l::i1 ~ 

IZI 1 ±JllBJJIJ((::J;g' ~ ;li.' L.t::ID<Mtt ~-0) !Bl JjJ(jiO)aiO!Jnit 

2. ±J80)~i!iiili:!i~il4 lE*1i~<:~ f3 1D<Mlmiil!3l O)lllJf* 
H4_;_ 1) Y1~illCl~RNX GTclf\- 1J :; 1;!~]7<J)?E_ SD9:*~§E~;~{f;~~AE' G .. ~~$ 
i,~UJ:Ei6* c 0)11'!J1Ji\ D'S, 194::Z:t:Jf!o:i:'i': /3 W1''1illil~J!il' ~llI'.iE 90JC:lbo.il!.>~1Ji\~ 
:§03.0X 107 ((6q/Kg)/(mSv/h)) c C,IC:. 
:t:tJ<o:i:'i': B 5x1'<fiJgi~J>Ecl<L ffii!Rti'rnilitc~x;§c LAD~li~IJf~:i'iceUJ:o \c. 
ctl'S, i~Uf:E*5!!!['Cx'l u TI!J!o .. 3'\l~d:0tilHE '§:fi '=' IC:o 

3,500E+08 

3 OOCIE+-08 
y = 3E+07x 

R' =0"7' 

Z OOCIE+-08 

1,500E+08 

1 OOOE+O!l 

500CtE-l-07 .. 
COOOE+-OG 

5 6 



~1~f-;[i¥~::;- 1 7 

( 2 4) 

::to c; 17 ~(])§ifx;<;O),J\!'i:*5ll!Jd:t-:A C'(])iill 'J, [(]]ifx~O)Eiotid:, ~ B fill:lE!im 
c7.4E+13Bqc;li)c:>/C, 

'1'011"%lt!:\','[!ll El'S'±ii '.£ 11-CJ;!J!l.t~ 7::;.,,7 U'ii'!U:.t 7:Ji.. ml;'_:!;;:.$, 3 1 cm:;; [Sl[_\?_~:Bq) >'.,--s,.", 

f:it/ll·~'*;!i 
' @l.W.±~ 
' 

~f] t!;il:l!rLt~ :10.,,7 Jlil:_1ji!U';:< 7l;.[.r.-,f;tl;t$(_8; 
' <cn0.••"-1 ~· 
' 

:EL!i.~(Sq'. 

' ' " ;_coo i){:J[l oc OOE+12 " LL ·= D25 ' ·~ " ' LL c= 0009 % 9.tE+P " LL ·= JN7 28 ·~ " ' LL ·= O<:JJ9 " 1."E+1t '' LL '~ 
,,, 

" ' 
L~ " ' CL ·= ()l;'J5 'L 5 2E+l I '" LL ·~ '-'! " ' 
"-"10-11 

" " 1.HO •)(()3 " J_.lE+ll '' LL ·= OWL " ·~ " ,, LL ·~ OOJil ' 6_,;E+P " LL 2.SlO J_ll lJ I.2E·11 ,, LL ,00 (){lJ3 ., 6.CE+ll " LL >= JC0l " ' 
L~ " 13 LL 5.'ill ()l;J9 " 5 t-E>l2 3:; OL ·= rn ., 

' 
JOE· 11 

" G L -400 0(0!i ' IOE•E " CL ·~ 0 C'.16 ' 
.,, 

" 15 GL I.~ ()CJ~ , TDE>11 
i5 GL--1JOO ODJ4 ' l %•11 i " ' G L 2.COO n ' ' :3'.lE-12 

35-2 GL->-IX!O " ' ' 
22E>12 

F LL >OO 0((15 ., l l)EH1 

" GL---<000 0(07 ., 2ll•l1 " LL ·= " 
., 

' 
l0E•l2 

" G L -2.GOO " ' ' 26E•i2 
' " Gl ;oo 0{'04 •• 3 9E•11 " LL = OWL 20 J2E " " G L 4300 ODJO " 3 JE•P " LL ·= J C-Od " ' 

&.:lE-11 

" GL---<000 0(39 ' JJEHO " LL ·= LWL .. 
' 

,~ " " GL--'JOO 0(05 3 Of•ll 40 1 CL ·~ 
ow, ,, 

' 
J(;E·IJ 

" GL--'JOO 0{'03 T JE•E " LL 1.000 LWo " '" " " LL Ui5lt rn ' 23E•12 " LL 1.JOO JC-OS " "-7E·11 

" CL ·= '" ' 2-0E•ll " LL ·~ cw;; ' ' ·~ " " " ·~ OW' " ' '~ " " CL 1.000 JC\15 :;g ' l'7E-1 I 

"'~- m 7_4E-13 

4. ?r:-?:IJ'i;.<1.>:lill:Mtt~rll.lii ;t L '&:I:: -:i L '-C 

No.59 'Y '77J(O)fi'Hi::'df,~*5"1'&Uiliil :Oto ;;;::O)"Dliffi*6"l':ctl'.l!W)C: a:; 10~ •tJi 
llj())i!l!ffi c, 'Oil x t, ;;;::3oorn3 :a tN1-C ;.~xv 1;,; :a :sJ<:iv !.::,, 
!ll! B~ffitl' ~ < , l'li'Ul'F'O)Jl!J!!!'t:J':1' ~ c \ c ""t x Sh3 7. r- o 'Y 7 'J b900):Jill 
xt, \l<; frITT!l\!9 3C:, 4.5E+ 13BcC:td:co IC, 
-i"0)11!0)lfHicfd:, f- 'J 7".J bO)~ffi1J'~L l1J\ 7. c-o 'Y7".J b900)~!Jf0 
1/5 o tYr:c® o, tv".J b~-tO)fJll())tR!ild:<"' s 1;::-t0)1/1 OI-Yl'c<l53,, 
JJ:<B, 11iPsiJ:: o [(]] llX u/C:rnlx L \7J<0)5:Jl1T*i'i*B- 7':~7J:~v 11ctffl\1J' c:> /.::,, 

!Rt! ~N::Bqi<:ocn°; ;li!zL>El.(Sq: ;);Bi (Bq_ 'c""··; i.m>Ll >.§(Sq; 

c~-134 .1_4E"01 l.JE+l-G 4_13E+fl l-4E+JG 

c~-131 i!ZE-01 2.IE+!{} 1 OE->--C2 3.CE+!G 

Co-60 1'D(Jl!E+OO: 1 'f+[lg 1 2E+-CO 3flE->-08 

Mo-54 1'D(5 ZE~oo-, 1 6£+[!9 1 SE->-CO 5 7E->-08 

Sb-125 5.JE-01 1.6E+JG 7.lE-'-Cl 2.1E+J() 

SrlO 1 ~-E·C5 45f+l2 - -

H-' 24E>iC3 7 2E+!; 2-1E+-C3 6JE+!l 

~Jl 4 IE H'.;5 i.2E-H4 l fi.1:+{;5 8-4E+!3 

D 7 

• 
• 
• 
• 
• 

• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• ' 
' 
' ' 
' 
' ' 



5. @llfJ(jf;O)i;tJj:illj!;~l::?L '-C 

~1~f-;[i¥~:~;- 1 7 

( " 4 ) 

@'1ll Glc±JScpO):"E: .8 D!ZMiieO)ni'frid:, IQlllXl~m,, FJ>lil'::: <::<DVJ, sr-90c~Jil 
tt:flllc®3Y-901J"P:~t'\1!5clJ:::: -c1, 13e:~x sn3. :mxc 17.l<o:iCs-134, 
Cs-137iHl!i'l!'lctSr-90~1'l1"J: If) 3ffi'~'.Lt:3!% \CC:::;t;'S, ±liCJ:3!QJJIX"' 
7.4E-13E3qo:J'f'5:11J17 1-D Y=f-') b90C:::1&AE: v "C!QJ~ll$'3':s:l<il'l3C:::, Af~80% 
(: !;t. ~ Tc..0 
- 75, 9 Y '.7 7}::,S:, C.H:!!i!sio:J:t.ll x {, \ 7}::0):3': /31ili~1fil'JH!!."l!'1J' S !QJ~l/$ :§' •4~ LAC: C::: C 
3, *-~60%c90%C:::IJ: co IC. 7J:iD, iffixc \7,~0):"E: ll ~)('Y}O)!FfiO)~il>.ld: 9:;; '.7 
7.l<C:ICl'liflQJ lJ cGSV), ~7J<'@'f;::J:3'51!Rld:ffl\1J'::: Jc Bo.Jc~;"(. Sh3. 

'h5-0<;;:;-,"'); 

S.--9C [5-~l 
-£: fJ !3:5'1"1:': 

I 5E,IR' ?-1E+{h 

,,~ 3{)Q 

45E•13 12E•14 

]_7E~12 7AE+1J 

,c, ~C'. 

58 

;:p;!t] 
H4.L'J7,1';itt '>,'<: 

""'ff l&ltJ!f; 

2 BE-D5 

JOO 

84E'-'3 

7"10"'3 

~(]", 

s--KlQ)~IQS r:L :E fJ "t'~~tl!iL 
,c_E}UJ<"S-C)=!" 7J'2 c,tc_, 



6. ±:111W.~©l!!IJIR:~J::?L '-C: 

~1~f-;[i¥~::;- 1 7 

( 4 4) 

;5~7.J<iljl,j x c 11§1:, :tmO)IQJJC;(1"19~c, m1.J<. o i'1l J'1l8"0) :t ,,_,~O)IQJ ~x, & u 
')I} C;/t(-( ":./ 1-- i'.:J' G(})5'§~ [_,,Jejjlj T7J<O))}:Rd::J. J::::7:§'~Jl1!i [_,, C: 0 \Qo 

~h 't:'tl,C!)IQJ~x~ fr~{i!lig 3C:Tll.<(})(::;l;)V) (::;IJ:V), ±::8CJ::31QJ~x,,,Ctt 

« 0 e:"'e~c '.J>1J:<, ~~x"'Cl)~"'iillil=lil<!!!la3 ;;t 3n(})-Cfct1J:o 'o 

;rn @Hll.J!a 1£13 li"<MIIB:~tt @llli:/t<lrt1';:.§i 

'"' ;..,,:;; '.~B.Ha~J 

W.>,'0§ :!: 1/_bJJlt~ $ :illJJEM!t!<D:fi:;t;:® 
B:Mf;J<ili@.tli.±~) " 7.&E+05 Bq<k;; 32E+10 ( D.G2f~.,sv .'h'.I :::±ii t:':i iii *G) ~fl l~ !&l!-f.i0 

:-t-C_li!;fl[~~tl:J(J;C~l 5.cLt:) 

(?i-Lift:::'t!CfJi;.'1:1~ S C<:~~;E;:,Nlt, PJL 8 

?iJl.-#1:.-t-<hJ::Jf m 
1
5.liE+03-2.2E+ 8q'L 5 7E+-09 

~::: f*JJ<_L1~U.ll)t'LE-h'.l');g3: t:Lt~ -

' 

Bk;l)(J;--2::.tf:§1:1:::E 1 (1) _';i!;:flt~Mtlti;-b tt --c 
' 

§ll[r~~5i:±.Lt:::, 
' 

§ "2 iit 1% ITT J7E<IO 

5 9 



~-f·f~:f:..- I 8 
( l / 2) 

i ~t!,T;ifl3f)ol!ti;O ! '--- ---- -------- - ___ , 
r-,;-~- ------------------1 

-.,~~-r=~=J=ri-~ __ G_!~!'~-~-~!-~ __ J 

. 
y· 
.. ~· 

•• ,---0..,---' 
_,~~I.IJY .-• . . . . ' .. 

~:~:I~~:~~:·~~;,~;;:::J ------- ---------. --., 
: C G : 
! CµJj<.l§:l f'l'i'ftl'! i 
~--------------J 

: [' 3 

! C;J;t:tt.A-.lt~!Jt 
"-:;:::::::~::::.---

! e 2 1 
i !i 1©l';f.. l 

'!:-:::c::=c:=:, 
l !.\ I 

[_~ __ 2_~~~~~'.!1-~-~~--

Bffi'*rn0~~c~.~**®~n~~c~Qe0c~~snQ 
~*ll~-~iJlJJAE'!!l.P.JTt:Jtfil?i~c"onrc '-- c. El. UBHl'JJ<JE§®jft:®*.\R~~ 
iJ!U'.lEEz.UJJ<©t~f~:'dfiT'fr~t!!l ulCCL 3. f3 l@Ez.U~ /3 oi~i)§~;­
~~~v~ rc '--cVS. ±0sc~~fft*rn'fr•~w~. ~Ez.U 
Jl<©IQJ;t:X. ;~~. E§*1t a~litlo 
~rc. ~~tcmtt~. 9YQIUP0•a~<~ ~~~2 
61;::!:., :fr~~JJ Qi'J: C • ffjoJJ<JE§/'\ ©)f,tJ.-.ll!Jltj'fj_ 'fr~Dffio 

L§c0x11m~fiffi1;::~ ~. Hi'JJ<rnm1li~11t:1:tm~•&,'1d:f££~0 rcte 
~ me~e9~?IUP~~L~~e~~- •~§~~~~© 
5'5*1-flii~~2h@~*iEo 
s12®TI2~~ti3:£:14':0. Biri*\b:7 I-VYIJ~. r;mc:li~1;::~~ 
@o 

60 



3q'L 
0 000000 

1000'.lO 
ioo;;o 

B 1'*~ ,)..,h.if>l ':'>E~.\ii.i£~ 
1 B---(}- I ; 

?.~-f-t;f;{:r:.. 1 s 
(2 2) 

<'k- c;,·_~Blll\'!;1; 

'-'Co-lY»>ihtN\Ji-11!, 
"~; ''°''°'!'11?'1~' 

·~::: • .... a ••111s•SMl!lllRll111111s••lllll•IA!l!l!.1!1! .. c:f:JM~· a:r.-~ • ...._,...,.:fo, 
rn 

' [1119 

BqiL 
I XlOOOO 

!OOJOO 

I '.IDOH 

·~ !0[) •• 

" ' 

l!JGJO 

'""' •oo 

" 

Bu/L 

!OOOOfO 

100000 

10000 

IOCO 

9-'13 11--Tl 

9ilS 10/12 11/17 

I 
'.l/l& liJf 12 11;1 ! 

2/15 

3 :!J-;j(_~ ;j!Xl •!liJtiJ:_t Lift 
(8-{:} 

12/17 

' 

2!15 

(5- I ) 

I -'1€ 2/ 15 

8-Gf-Jf-J."-%ii:3Ji:it#>. 
(C-1) .. 

l:il~,Lf!"' :n1,~ll*4Kn1' 
j lj6 2,''.5 

10,-1$ 11 !17 l,'16 Zr15 

6 1 

3--17 4/16 

4/16 

3!17 4--16 

3/17 4: 16 

4,- l{i 

5/16 

5/16 

5/16 

6'15 

6 1 15 

''~-- ""'~:t<!l!l'Hll; 
0 ~- ,,,,>j:!<!l(l'J•ii;; 

-- 1:i1''1"1Jl\-i'!·i!;. 
• c,-12; 
• c,-13' .,, 

6,-15 



t!t'!;&:~;t:j!illj 
;J';~~li'f'8'#SL>l<m) 

'.T (J ]) 

0 

5,il--5-Mli!Vl< D~tl!l·; 
'.~tf&:J!>..D:mm:• 

(T-1_, 

~jll;Dlf:!IW 
~ll!JJ<?~VJ1 Ol.s11: 

fT--C-l) 0 

~1,f-;[i¥~:~;- 1 9 

jfjjl;ljia:~ifff.1, 

;~l!'ll'!l;<t;g-,f;o.5~rn' 

:T-C'-3) Q 

(l_/3} 

)00/tl \~~1~(7)ti:B~llii O)ij--1';:-( 1;:: <ISl \-C, BtJF7J<l1§m~lliil;::)Jill 

/t l \7J<l'.f)f.tt17;:: c,'tt\t:Jt13~*''R~fl!lipjj '§'~~1tio 
:Z: m rc lb, BH PJ<l1§ 'Ii± m 31;:: J:. VJ ii g 1t lb, tJF 7J<l1§i/sl O)i*i¥i 1J< 
&U±~frlQJll>Zo 

§e.I;::, BHF1J<11§oy7 I -v:::;::t&UcHF7J<IIB'lialbrc1Fa~1t:.fr'.% 
.ffijj G, '¥ R!Z 2 61+ 3 Fl 1;::@7J< fr j'ijr.¥Jo 

)00/tl \~~fill J:. VJ ~filli G -Cl \@i¥i~~li)l.1J< D ii JB', ;~~ffiJB'O))ljj 
J:¥-'E= 9 1J :::;::t*a~1;::<1Sl \-C, <£:1';:-9/rZ§~tJg;.=~m...tl"'-ld:~<'.:> 

t1-Cl \JJ:l '" 

6 2 



100 

Sq_'L 

'" 

s:r 

~-JG 

,-_:-, -~_;::,- 0 · u Cc::; •:J 

1() '3f 

jf•3t 

if~*C<tili!lli;t:. (/11-;Jl:~/tCr'.ili) 
·:WJW:;t.r:Jpi;.¥J'.'-30""r-.: ( 1-2--

"li'i'i'*CMili.tl* 
·.+k'i;j(;:Ur•Gfi-; 3kcn '.' i 1) 

11- 2~ 

5.6~'1t%Pl<r:l:t:Jt~ :T-1) 
1;1tl:lul<Wil'G¥;3Gm) 

0~•-"''~~i'!l'i' -~,- P!;O;;c,111!!¥ ~~t;;;;c,lli!!'i' 

•c, •!/:.~ 

~)'.) ~) ........................... . 
• 

li'!l4 

-:::e ,.._e.~1_' 7 ::i 1 -, _-!::::."••=i ~l!!l!n--se.-,,:'.::·l!!l!c~=-

£.i>'J;i'.J;l':t:t~: 
1,T---{]-il 

6 3 

3-·zJ 

-, '29 4-2B 5-2B &-n 



11 23 

i~$;::J;!<{!l'J 
'.T-o-~:' 

li'!l6 ~~O:li!:JR!J(T-0-2) 

f!['.!.';-;"$:!£Wi-I<'! 
J"' L U-~-1 

,00 

- (j_) 

B "31 J, JG 1() "3f 11-2~ 

6 4 

3) 

c '.~(} ·->:., 

o-n 



"'" 

. 
·~-·· \ 

.. / 

75::.i~'El~ 

b'6C1Jiiij;'tt-l 

75::;.tYfl& 
tJ'6(.l)'i!Xlt\ 

-~~1'~ 

(j§J'i~f;;B~) ..... 

· ~;a~~~!.ltltJtktii~'i!Ch.:§' ---- --- --- --- --- ----------- -- - -- - -- - -- - -------- -

/ 

0 

x 

\ 1 5 ) 

:l.~§'iiB5* 

'=>6~f?i 

&O'E!f!;i* 
45~·p.1,;: 

:l.i!:@:fB~ 
·~5 

w~ 

01 ·JJf_~1.1~i!rJ:Y-Ji;g·'!{L1El: !\ #::tl.'.i!f."kc•>g~r:":':"':'.::':E--C~·o<::.I x .\Ji;c.;11'.f.'hc:'ITtn1 
>~2 /!ii 7Dµn·'li:ii30::$ 

\ ,., 

~..-.,.....,...;;:ce:ili!!liiiil!!D 
-----

L"'Offl§:.:1) 
Qf"1:±'4~ 
.0JIT 

~-::::-l=:::=l=::=:l:ccj=clc~=t:::::::=l~~~ 
1-L,·_,-g 

Ji: t!ift.1Xli.IA:*~ 
-( /.-:/ 

;:;-1lA-~ 

::JJ7V'..!-<:t 
/)'0ili%. 

:::i:-·7C,--:;~ 

D'·:O.i:t ';;), 

. 9 / 5, ;!lj;'U \ll'F!:1ll2'to.rc 5' Y'YT>J 1::11) y '7"1;~•1'5"'./illi ~'1'5'i:E0.004MPa <:'l*Mf) 
• ~I\~0)*5~, 7;,;-~e)jf:±_,:d.t'ff(t"f:~_Y~:J:b' -J/C,,, 

6 5 



~1,f-;k~'';-- 2 C• 

( 2 5) 

@<&75 :Y9l:lB"1fl=;mfr~ffi G, @tliTfl~frU\l51 GICC:: L:-3, C~VJ 155'1'!~ I- 2 
~P,ijtJ'Sci'JO)~\ll \j;',d:J.frllH.:B vco 

' ' 

/ 
/ 0 '.-'-') :.--?1J 

0 *W"'"t+o.--•J'./-:7lJ 
• 't<1W;[itr_t;);; .. } 

I 
::- ~o;;;r:;J's;-,;j' 

!'>l\i-6.3:.l:Q 

270 

~: ,;Yl!'i'J'5:.>91'£ 
= lili'.5\11~..J.1 

p,.,:;: 1,-;,;~,;::1_>::, -1 
-"'-!-().:_;:-ltd·"'-. 

"' :::;-=-~--;:- ~''--5'-·t·il''l'>i'i\.­
"''-""' JI~ <ie>-;,--,"19' 

,"'i&"'f'" -b:iil~r=c:;eino&c 1'6'1'ti1Z:1'"i?Jl, if.J~ C-lDlil!d:li'.l'li,~e:nrc~i'Jl, v­
'J ::.;'.'.1me>!SJ:>1J'!lirn~<"nrcl§lrJl c ~""eel l:::x'I i_,, ~?Ji! \ct'" - L>m!!li'fr5'<iiili urc c 
C-3, i'?J.1J''.1Xlr "1}.6 "2ttl/c '¥iiF;11J' :~ }'f';~~ -2:i?.!'~"2 GK:.o £.!E., 11\JV ~O)~Jj~, Y- 1) Y-7 
<D.~S6diffilt;: ":Jt. )--C!::ct, ~J[l:lld:ni'6,~Ctl1J:/J'-:; 1=~ 

6 6 

Y':Y;t\-)1.t 

c:::::::::J ® ey 7-5 :-,; y 
c::::::::::J @;Y:~ffi~915Sf-1 



~1~f-;/i¥~'~;-- 2 C• 

( ::5 5 ) 

9Y'J11SJ15~())§tJ!lii§.'cl2fiL \, i~g1JJ<fil!l'i5Gl::@t"Zl::<D 7::; Y ":il5!SJ: U@W/7 5 Y 9llll 
c y- IJ Y'JN())!lliff:i . ii3'lll21i11:oFii LAc c;,._ou \())ffl\L \No 109 Y'Jl~;fJ- n~t.Wrnl:.) 

T\)[., l-OJ::=J~~l=d::0~t:B~A~O)Oi~{!1jL l., 54::0)11\J[., 1-i=~hEm~.r;;urc" 
mut& 1 t!lEJl1Sil'i:l!il())11'i!Citit75"2())1~eiii<~ GR:. 

D 
T , 

I 

' '\. 

l§p:i; n '.,,.,,,:& 1 ffi§ 
it:75Y~'!5'fi 
(H~2.6m) 

' 
' ' 
' 
' ' 
' 
' ·- . 

' 
' ' 
' 
' ' 
' ! 

~ 
B 

A 

c& 
' E 

'\ 

' 

' , 
' 

-

a ry . ., ' 

ii ~t,'.R75J::J~m: A 
-v- fj::; '.'.:):;,j(l)~§5J:f.~P,1{8~PJI) 

- J~-t.&7-5:Y::J2f3: B 
ft\) I; l-OJ!1J-QJjffiiiffT (SA} 

~1J~75::,;9g~: c 
!\·yet; Y0FIUtB G<B~ 

l~~1 ~~§*ii175:Y:J!jG: D 
/'I~~ :Y0)7ffUtf:l Gf2~ 

c:::::J i,~t& i ~~§ : E 
t'!I i&<DI~ IJ'<l'i i\i>i e,o 



~1~f-;/i¥~'~;-- 2 C• 

(4 5) 

iIIftS'.'.1;1ml0~f9g~ (~j~C~V2t.0) let. E~l;:.8.J1Jt-"9CC1Jtc~8';\J~ (R0~@:1£§;j(l=~£hC.:tW 
MiiC@:Bt±AA!liJ(1);~-g-~O) ~~f:t_) .U'$}&':(DJ:::.l;:trti§; ( J:::.:iQG)fW~l'J'IB~ UC::: <t::l "J, ~~§BJ;: !~lTSU r:.: 
~1~ u Tc qJ §t~) u rc t.<fJ cs ~ rc~ 
3~?i15U0~§1ct. 3~i:-:-@'m$m~~.a*JJtt :___,, maJJtt=::::ctr. -c1: 1~.t:'. zm~. in-~~mWi~~rd.cr~-c1.t \ 
1J:.tJ1 ~Tco 7::<fJ£rJJ. ~~§BL::i., ~~<fJSXl'&~~d:tJ t.1*.filitJ':H:::JX1®t:.=;_t IQ, !3~tf'ftc:± UTcC~X-Q, 

~a0~1ct:£~=s~:tJ~~ffL...---CdS~, 0.£NO)TCmJmwr;:;-*¥®!lJ:t.O)C'Sl0. mti'ttL:m~~*Nlff?tnco 
C!d:1J:!, i c%;t-Q, 

9:Y:'.7~lIDOJ75/:J§BOJ~~;,dlJJ'.E'OJ*5*-. mttJ·-o~sv/hJ...;.r1~- CB : 70.urnft::.~~3~~) C®rJ. 
~:J;;J:<.:J22r-'.Sv/h (/1: 70,um-1@~3~-¥) C'lS~E'" 

-9-Y:'.7-9\-lID (1J'l.Jt2i ~El&UJE;~5(9~~gll) C)~~iRU'..\EOJ~*-, mtt:l10mSv/hl-~TC~-=-tc1J". 1Rij 
t1~C~:t!'i:JS:YYCOJ;gn::gi;JIT15§;0J! ~Pff (C-U'§fJ) 1.-::::tt;!~t~f~~OJ~[,\~PJf (~40rnSv,-h) 1J~ 
~~~C;t'1t:_~ 

@ : :£ 1 01T'SVi h 

1g;: ··:J~20rnSv;h 
0.: 2ClrnSv/h < 

0---;i;;,--~-""~--;;k-~0··"\ 
H3Ccfc . 
;t';j-iji _i _ _j' "----"''---''----'--

' '1TI4Cn1Svi:i 
(-9f-ifil) 

68 

45§' 1 3513ir 225.i'lE: 31 5~ 
J:M !L'l:!-Yi'J'·G160cmi-"'§ 
l"M fFY>.«';J;' 



\5 5) 

ta_Jt&cm-Jr~J s ::;:; cOJ;@t~gf!JJ.IJJ5c tt$QtJ~~i~;;;t.:tot~ettrc~Pff cc:ug0) 1=--=>t:' 
c, R.Jl'll6<Jl=Qlsl '.-0.06MPa) "'°"'offivlc (9.119) , 
3§~€iB 1-::~ffi U!C~:fJ*~tl'G0)~~~8TIJJ:;§O)~ :± ld:.fi:~C t1}J:1.J' '='Jc" ~ tc, 9 J Qf/9 
ll!l l~~ffi LA:':'el '5® c \Q; i'Ct17J:D' :>IC .• 

6 9 

~~ 
illt~>--- /---

•• 



*"' 
Jli<;'l:ij~ IJI~*" 

tl!~iE"'"'' m;i>',J§ VJl!1€'1[ 

:m~ (;gfil" lt!&~'.l,,.,~at'itilllC~~;?J 
(Jl!A!U; t:~~":::, 9'illl© llriXt>\ftA 

:BU:' 1:l'6G 6 
9-1;:;;~~$ol4~'l'-.::i -b, !!!':V llliXli 
~~'.!:~ 

1!1~tl'6, 

:J:l$;tt> \: 77Y:9~ r'illlil<=FTlU~ii!FlJV. >'!-~-"' llll;'tt>\ftA 
<D"'h±ll?'i'!!!Hl'i"IJ!i: !!!';Lr 

&Sm 6 

l!'i;'tl' ~J!<l-'l)C.!!<:?ikl.E '.nit~ <-Jlr?O::!i;; 

"' TM 

7'5Y5'iH!I • l'lH!1:e~iE """" 
@il&l'i"F:i -.c-.e1'i~1. 75Y :;;5:,·900 :clllllftl! - ~":lJ:{t. ~--•J> 
?~l*i!i:L.·.C:;J5YO/i'!L')J;i;'t 

J»il:"'.l.\I> 
7..li!!L· u1 n 'aiir.i 

75>~'5 
:Eli....-tl'6 t:f''5Cl c n'!JI< 1-:1) ,. !I< ?;Jt::E "'JI..?©('§ 
'.J)A;'!_(,\: 

iiii:'tl' 
""f"l'J'I) 

;&;;it\, llt;:<.(})oJl{'lt~?t'l-
I- 2.lF:'a!<i:K<::>A::~!ral~Z!'!.>!I. l!i~l.\!t:;< 
/~"t'::i-b.raifi~5t.1. ;!\;:,,... "" r;:r:©i!;~J, i!1AS'I~ 

V- 1JY-7"1>lfi*i'i;*· Pd~-i fr.;fl;:<!fc:';;ill 
e'.!-1'!> cm;;J&:=75:;,-9slf ::tk\Jt7:G:l 
liifi) h 

,, p " ~ ' ' - ,, '0 
,,_ 

:\<(1 '-..- .;1)7:v.J\7&').ojc,,.!1?o!L~ ~·'10--co" 7J)ufooL?c~~Jd_(., 

Y? 0:-')Y'.?"<.J2:f.J,,,.C~« •;';:!;,'. 

~1~f-;k~'~;-- 2 1 
( l 7 ) 

~i;m:~ ili!AlV\7 -;IS~J;J§ ~,,. 7.llli!:~"" 

- - x 

· PTJ'.l"i<t'1"<!>L-. ~~l!::!C7-:o>Y9iii 
>'fliim il'i!Xlc\/t.A ~~ 

, 75Y:'/®O::'.IH!!El1"... ¢tig;j0 

-c 
x o·.2, 

-Jt(/;,i--~lll;. ifff>:W0£~ -· 7'5::.09ll!:i3Jii(l)i'·)'~>!DS'!-lllEIM 

· 75:.>Yii'il~U@H!!l(l}9!.ll!§tll ~!!!I! 0 
E!:>§lll'i. 1t,,·~>©l[;l'.'J"_ J;~t-Vt.:;<: J;~t-Vt:;< 1'M)@[,\j:;>,_ "1'.Jl<\t,*'. 
CJ!ilm (PT! ; U.Zll~ JffiCPTlt)D JJ.t':il<f<.0 3~-J 

·>t'lvt-(l)ljl!:~ jll;\1!l!flD!ltil ~ffll!!Cl J,::Jrt;>C--2 p;q 
· 75Y'2/~i!iiO)F'iy"'"Y0§'!!!$§ IE.Ofi' 

' - ' c X>3 V,,.,;o<;.l!l.-<.O):) A _r:\;;ctl/\_.<._;.!J;tl\ 

PTi'\l ;j;'.::E;fi§~ 

illJ'& 1 l'\iEl O:Ji!Jl!U;i'Fll!Ci'i'Ol, 7 5 ::;:;gpc P T IW (W\e0;;<~:llO '§:lioJl5 c.iCil!i;'tVi/\ 
:::ZO)q]f.jg-~g~{im~ L-Tc" 
~~f;$;"'1(J)9 >?9HllJ0)§1Jmr:i,~i;;u~~f*~O)El"li!lfillO)*a'*', i!ii::t& \J \;;z c:;aod:: 50:§B 
1\f C P Tff'IO)il: Jt:±. v-gG fD ) f ;:t Mf~i'2 ~ t1)J: 1.J' ? 1C."' 

70 



•17'7·,-. 

' >OO 
; 400 

·~ '· soo 

'W.fD. : r" · m 

'")U ""' 000 "°" "'" " 
~!Eeo===~'='==~~~~~~~"'2ll -~ 
~ 

~ 
~ 

,,_, 

7 1 

~1~f-;[i¥~:~;- 2 1 

( 2 7 ) 

!~"l!i())l\1(7 5::; y I: 9'Pll ()) 
75Y'YmmJv 1-- c-Jk'.75~1 
AE:§.:~fiffi~ 

~c7:::;:; 'Yl<tlV1-27mJv 1--, 
5'1-~ 7 ~::; Y!d.M-2011\Jt,, 
1-- "'i<!'lll. 
miv 1-- 1--;1;'7mI¥J'l1d: 

Wt ; ti'i!390N · rn 
9lPIJ : ~~450N· en 

<:? Si'J, lliii':tE1WJ ,._ Jv'.7 Wit 
950N·rc, %PIJ600N·~,: 
Tl· 6 iES 1' Tf· W. 6 tL 9 D rJJ :JJ~ 
@t&75::;:J (f~:iili) i=tt 
12U-C@~l 1~fCL, 

1J: ct:k *Ii! :7 5 ::.; Y C 9f. .~ 7 
5:; Yid:.. ~!J~1%2@0)m 

Ll!ffil1l1t:l<lil!i 

[""liffi'1'•m 
5+1AA24~1,E3~2A 

I¥R!<24410FJ~1 1 Fl 

Hi75Y"J 950N·m 

9lPll75Y'Y 600N·m 



/~ 

/ 
I 

45 so· s!i5 so 55 

-S-fY3 

-5 0 OJJ 5 0---ii_G C 0 5.0 

l'J,$-?:'1:¥ 
~ChK: 
&>:rl&1:M 

\----;J--+---'--lll---rc 
\_---i i----t----t--n----1c-

51::;1 ; ..eo· 

5-( ".:12 5-( ::;3 

72 

~1~f-;[i¥~:~;- 2 1 

( " 7 ) 

7 s:; :Yllilllo~·D•e~a;Jlirf'9 ?51C11J. 
75Y9 (illtctl!i:25mmX2W) 1"2' 
1!!75Y:YilllG'J;~~Ai'1't~fil'i. 

I \"\' :i - b"'l;i;C';'e!G'JU\l o \i6il:f il>i?Ji7'.J1 

lii"'<ict\Tc:"'l'Jio:iS?55-( Y40)7 5 
Y:Y~~tt50rr.mttl~C ~ ft!iaJ5--1':; 
~ 10 B1J ico \lt!lfi;J. 
IQl 5 --( :; _t_ i.-: d3 L l T, U& Lt \ :i7" ?t@i PJi (J) 

@liiln<JJ75:Y91il! (499, 509m'll) 
1.-::m~J,:t :,.13§ !cttiffflia ;::'{;hl,{::.. \, 

75:Y9Q)~~~JtJAE Vfc*B*, -S-f >' 3 
~t~Lf])75 J :;'1Jt"&S1Jt-::. TC \.Qit.~i=lJ,, 

I \=E ::i - b5iti&-C;mO)JJXG 1 :i6J±1Jtff6;8CJ1 

rc 'lll'P.Ff '~ as 1-:; 15 §It >iH'l: w """° rHi: " 1. 

77::;-s;-m~ 
~,Jif~PJT 

• 

' 



~1~f-;!i¥~'';- 2 1 
( 4 7) 

@lliiFi'f"' - b§Jt.~1.::: He n:::rn::tv 11\7.0)CiJfll'.t:EtJ'!lrn'sic:ni::1r<11;1--1'61.::: 'Jv n:~, 
"'xv \l\::Zl'rno:iill<Fa~ (7 5::.; 9 <':: r:J y :'/ 1' -Fa~, 7y:'/1' - ctr.Iv !--Fa~) aB\llFa, 
'1-':11.:::-Cj,§_~JE L-IC*2i*, lili;l;;-C*510 23cnmo:Jfllilf'a,0'lii5~ L-/C, 

/ 
I 
I 

' I 
" \ 

'· 
\ 

¢> 
L'6;·1!il>Ah~ I 
•<£1'':;·' ">'/- I 

; 
l / 

-:,-'J:Y7H (,;:;z-:·.,, 
0o<fe{l;"""0'-'!Y'7"1 ii'"'• 
•.r.1t~t:;:Jl:h<f! C\J'f:Y' 

',, -- " 

~ L 
' I . 

• IS ' ' ' . 

~\ 
' \ 

of- A -jo 
\'''·"'''/ 

~ 
0 

0.2:3 

0.1~~, 
)' . "\ 

I ' o\ 8 4o 

\~/ 
0 

023 

:7.7..~ \] \ 7.§Jl])[*r.,'.l:!l~AE'*~~ 
•'.c ><l Y'.'S~D''f'L !--- - : ~ ~-9): ~,-

'"';ti, v 1::ztJ'ili:~c nrc®lli!rn1" r- 2 ~a llX ".! 91> u, 9HU!El ll!JS< u@1&11'f' ::i - boi\~~1" 
~bffi L_,, !c D 

'll-iJi!EltJl.O)~~, ;t\;i,, 1-1\0):75 Y::!F~""Fgs1;:, 8i : *':: 3mm-C:RC : fit22r:--,m C~ 
1~) C, Oi: ~-t2mr;-Cffi:C5: if:t11mm ~E:li~~) {1)~0$!'.:itli~~C5ht=:~ 

®sf&/ \::t:- :i - b~i\'.~~0)*6*, fiifji2Ctl./c~ D 5()1.J\:3;CpO)@l: \iAOJ1.J\1'::-3L i- ?liifi;'2 :...,,/c_Cc 
""-'"'--'!.· _;.-'--- 7"'.:.nt-:Y1W_ 

! 
I \ 
;_____ ~Cl'l'l'::_•c\hl'i' _ _, 4> 
\ "~U.-~il'.!~ ~ I 
\ I 

\,'- /I -
0 o_<l)S}i;!""Y-•JY-711 :1\7• 
• 'l'lti'J<"'L'Jtli /<-,+-Y; 
75::,.;..·'cco-i 

73 



~1~f-;[i¥~:~;- 2 1 

( s 7 ) 

[';!,'i(O);t(/[; t- (IV27) l;:t, @§§<W!Cl;:t 
-r Y l\'J t-v>'f g:fllo n:;t;Jv Hiiilltl 
(950N · m) l":5ie5l!i 

;t(J[; t- c- )v'J ""'~@' LIC*a"'l::it;JTO) 
@0 

l!i\?li t-J[;Q ©'1'1'3ftll 
5-1 Y1 295N·m 

7-1'.:/2 210N·m 

7-1'.:/3 132N·m 

7-1::...'4 171N·m 

~{:t0)-lf113 202N·m 

;Wi3l§30)7T\J~ 1-:C) l-Jlt:7~5i:'ill!§Hct, 
100N·m, 240N·mcil5'') ftl;O);f;!u 
r- 1-JU:?Di~~i~!C-:XrtG, filij§!;:iEtG \t; 

(f) C: 1J.-:::> T !j 't,::tf., \, 

fii;lll/O)J!¥j<jc l"•""r;:: l'f c \, 7 5 ::; ')!'~ 1;:: p T 1'Y (@i'jO)jj!i1!1y7') g:"'ffl v c;!iij;',U \J \:::ZO) "'"g 
'f1:~fftt~Ilf~i(GT::_D 

~{$B~O)§f,~Jl~0)~5~, IDt1=ots~C:tt--C!j \~~m~ [., \J ~AJS3t.'J.9ll=;,~~{.. ',} '\AC:Jd;-8~ 51.£ 
gB1\ij~Bf~.ft¢ ti 1J:1J\ =' t:=- ., 

~~t, \/ \7$!d:, I\"; ~JO)!RZft:1 VI:Zt1:75 J900lD®~1.::-'W~C:h:Cc 

\ 

JIL" 
~~~,~~~ -........................ 
.~~"~-'"> 

74 

~-g';t>§'.C'J~:'t t· \i \7-..§B:§W~dc 
(!!'tf&A·8El:!H~l::."D_t · J't~) 

···'"' ·1"'§S,? 91-1!1· . 
ijg~'.if_;JG (i~t~Aiil!l) 



~1~f-;k~'~;-- 2 1 
( 6 7) 

75J:0UD{ffil~ Gt:;!f.S~, :$lX~ IJ\AgGO)/\ -:;-=t=Jli:;~~ffilktA~<itE G, J\ ''1-=t-Yfi -
ilft1.:f75:; Y®T!J[ffi?-:?g~t,Jg!j-C~ IQCC. ~Oi3i'iic 

7 5 ::; O/ITilO)I G" cl\ -y cl' Yii:U::ffi!:!,~&U 9::; 'J 1"llli9l-ll!ll~Ul:::~I~ afi~'~" 
75 J :0UD&G\'.@t&9f-'.filO)~;j!j1;t, J \7-C.J ~ 'Y ~:; J::::hlffil.::?i'± LtE:P::~~:::::J<1J"A l!J ;6¢;1-, ~ 
gCI;:: l!H:JIC <=cc ii!l'l:tJ''"'± v/C t.cD c ~:"- ?'>o 

~f:l(~PJT:§:-a<tJ-:75 ::;9;~23!, \-C. 75:YYO)~c! (...tW!i!~X~9 ~ l'WfiO)~c!) ~;_!H'.\E~ 

~" \',.·<ll~e.1& 7 1s1::; 4 r.::asi,.1-c, J :2 Y:YTJ!tl·O)fil!S!_/J'>Dji~p,Cti. -Cl,.\~ '!3Xl0), r- illF • T\@W~6 
1il (~1 1 61nm::i I :<~ J -C!Il~ (1 ,..,_. 2mn1~~) 

__,...-- --- ' .~ Olt.!§:"3,o,t ll' Zl.tJE:lt§~ 

' -/ ' 77/:JTjilljl7~ 

/ 
~,:t.;~.o5-

-.-f.1i..1- _t_i;H:::::;tttQ!lll~~ 

' :tl*~Pfi-
I '\ ~~ (cnm) 

/1-24 " ,. 0 ~t~ it:!~ ,, <%it 

' ' ' ~3· L5 00 
,, 

'._5 
·T- ,ffi 11il ';;\,#j:!\ffl 

' 
4-32 '° 00 

' 
,.0 

\ 3-3 0.0 -1.5 r ·• 5 
' 

\ ,_ 
3-5 0.0 -1.5 

,, 
5 

\>....., ' 
., 

3-70 ' v <filc-~ff.h-j:!\Pf s-a 0.0 -2.0 ' ·2 0 
' -- - 3-12 0.0 -2.0 
' 

-2.0 
' "- /4 3-15 0.0 -1.0 II . ' 0 -5---:::-1 

2 3 1-24 20 .OJ 
,, .,, 

~ u: 7.{:,,' 
' 

1-'14 -2 5 -1-5 
' 

40 

7.{;.;2 
2·CD ·LU ·1.5 ,, .,, 

5.{/ 
,.,,, 00 .,, ,, , 

a;:21n:; 3-30 0.0 ·0.5 
,, 

·0.5 5.{:,_,3 • •• 3-70 0.0 ·2.0 ,, ·2' 

~~ +c+ 4--23 05 05 
,, 

'..O 
7-f/4 ' 

' _l:_·'.iiii:.X~ct Q T(;iij<f)F.{!~-3;_ §L'.~i'E'. "--63 o.c c.c 
' 

c.o 

7 5 



00 - i • 0 
C.O 

/ l ! -2_0 -4r I 
I I 

I i 

•A-·- ',--· 
' ' 
' 

-2_: 

\ Lr I 
-~-0 

\ I 

CJ\ ' ! ' 

""" 
r I 

' I ~ -2C ~ ' ' 
-dD ;- 00 

Li - ' -2 () N 

-f'i':Jl'-IJ\!"1 R:£:cjl"l 

l'-~9'-t\!4.\!i.0)1.-'":;, 

ll<.1'1i'l71-'.{:i:.fl~ 

:tltl':if.~ta~ 

*lfl'1--M-(l)El ~!Ht:!£ 
:7).0)~J'fli:lc..trl;(i:l •; 

*fffl'-'!=Mi©!"l?l!if!B. 
'.1J:;.O)~#:±!'. .. .ii<~~,-, 

,.-
l '\,_ 

\ 
I ' 

) - r· ' 
'-

®~'"' "' 70 
/ 

\5--(/4 
~TI cm 

~1~f-;k~'';-- 2 1 
( 7 7 ) 

9 ::; 'J "'rm::!§ 3 9 i<>iil I!!: (j) :::i ::; 'J 
lj - ,_;m~O)~ifr~~~~~_;;Q 

5-( "Y 30)*i~U©&£!tf~t.~<, 
c:. O);~~ i2. .fr~~~ c l_,, --c 'B~~~,StO) 
~~~Z2I:~l.::~9 o 

5-1::; 3 i'.f:'E:iot8%::~ <, -co:iCOimJ 
OJ5-1Y215l:U5-1 Y41d:lil'$9_1J' 
61,.._. 3cmlil~i5;(; \f~~RJ1J'ltZJ-6t1.~o 

@(; \JA?tf!jli.fil:::t~~.!i'?..1J'52cm~~ 

f~li l"/J\. g\iJJ C ttli' ! "Till¥~;::: <'5:{; \ 

C!.i \3f~W@l~J.,.S1Ltrlt '1" 

*~~g (5!~,~) tJ'60J&JS:~'2'~V 

.... 'M~E* 
-g-~+1JE .. " '.O·~-

.., .. l4L 

*-~"J;i'0:7~ ' 1145 1\48 

:>Kl"lr::;J::i-tJ<t,;.:~·• ' 115) 11 5.5 

t.--AJt.->::--ctt;lJ ' 1143 1i 47 
)t T!!::'::45"""~J.i:t:! ' 1155 "" 

*~·;~7 ©" 24¥.i!Yl{l 

- '"• .. .., .. 
'" ~~l)'il';7lt 1i:.m11<:1c.m<=ll::ttfl' ' 

_,, _,, 
~~,5 

2 ,, 
" 

:>Kll'IM1'10>ilS" 
A'7-!L-4".:<'."ltJ· '" ±Jinrn 2:fr.m·c~11r<i·r~ 

;j(~c;~7 ©" 24~M'.& 

*~':'*' 

*~'.!%7'.t 
;j(ifl'!>}t::r: ©" ;).(l)~J}lf:l t,t;'~L' 

n-:~•;tt;r 
24~M~ 

7j(~~,'*' 

*~')~74': *-nlY!-"11: ©a ;/::'7)~0'1-:±l l_.;'J(t.;:l.' 

1};.~•;;ff? 
24~!11l4. 

li'!l13 i/il'i!l't<li!l@ (Jf<~7)<<;&~*6Jl H4~tI 1J7' l ff No.5 $1::.-?0)~1$ 

"l'Rlt 23 4- 10 Fl 7 8 ~:li'f!l) 

7 6 



l'l' '!' "" l1J cm:<.E'J 
l!l'.:-t'li. • 11\JU t-~o:rg~.1'.1~ 
%E'2-A 

!J '11''' . 11\JV t--'5-"lDJ5~$Jf'~ 

*' 
~I,\ 

g 

"' ¥ ::::::::5;g1Eg60):g:t£/F 5t 
§1 

75':.J:J(J)?!i_(/j-

S-'- ·J Y:'.:f~,jJ;}.lJ75Y 
9 Fslo:i It 7.l<M o:ioffi =Of 61 

Iii> 
~f!6!f\J[, J--0) f--10-:'.J~j;E 

I 
1' 
61 l!t;"'~'i-11' - !~!''(';()) fin,/u I L. '.:)·, '51, 

iS'ITf,1:g: tf; 

=i _::.:? '_; - r- ~[£0)~~~ 
~0))¥,1~ 

~W75:::;:/0)f:"§Ei1'5'! 

l!i'.::1',X. 11\JL.· f-~O)g~:i-<to:: 
~ %ft 
ffi 
<P -:..-·-·J .::.:0':1'JN.U7J:::.; 
0) Si FrlJ m lt 1_'( M UJ ~ ~ S.. U 
t::1 §:;it 

*' ~ ~"!16: ft\ ;v t- OJ t-- Ji_,:? (T)f§; = 
-it 

F 

ft:\{Jn*::.- 2 2 
( l_/2) 

11:.-?Jm x l. 'JJJHi!Sl~'.i!i'.*6~ © ~~ 

~1 lt~Jiiil:!l©I<~ 
1!f~1J$ ti~.i'.'.1€5* 

Mfi!"ll' (~;i_,:_;- i--) ~f&Jd:SS:t::, !t\J L, ~ :c1: SC K.~:ti~ ~~!'§ UC 03 lO, V'S)-g 
;f;JttJJf:t~~§-S_~ ~,t.=_;;~~~!E~ :__,.-CL 13L..C:. tr1i~~ 

<t'¥4it~iB (~;GY- i--) 6~-r1,w_iA8-'a :;:. , Bl!I*'Sl:. <:: ~JP-!5G~~~C§Bt1Fs"l~l IJJ'tl' 
l,\LC-2i.:fft~~ 

lil2[Q>) 
It~i<=---CY..-/J-'/J\ ;gt-&iAfffi~c;:g.5~ .Rt:'JJ':t, \cc~ 

J(?~V~i\~~*6* 
(i~'.'12-; ~ 13) ti~~ 

75 Y:JGJ~2:0'"J;~~i'E: jjf,j~(§"PJT~~;:.231, i--C' 7 5::.,.::;; F~F!li~~x~e:;t:;~~cr~rc 
(:i?i'""12 ~ [2g] 11) 't:O)O), '1~7J:!JA;R 

~2!1XVJ 
· EffiI*~l'---T, JlffiI i!Hii'~~C'fil!i_L_ ~B'tf!J:V i '--- C: ~91-~ 

lii~:l! 
](~ffe D ~it~~M6 ~ · ffiI§i!1l3"MD~:t11<=--C, 1~'<-S.B: v::: ~1'~c~;gtJ17J:li 1 L. C -a (%'.tl 2i ~ 13) 

<lirn~ 

7"""J"'.".190)~§;ffi'.O)§~ii! 
/IJC')1'./\~7J'G. yt\J[; 1-~1-;;J~f,_J\ y :i=:::.; (~l5Bff!IJ) 1-~ 
!*) z;: --:: w. ~') !J'± vrc qJ ggt_:r: ra:0 3 ti\ ru:rJzk2:Jlf<=~~~v l. (;@'tl2: @J9, 1 0) [, \/E_L_m:~ 

~~ll)(t'.) 
· ffiI~~J,_ -C, c~lct:' L,-1_ r- JV?!C§-Cif\)L, r-l©r§G -CG 11" 

J<S'5:iJtI\'.~~~ c c::~ti:5~ 
· Effiilll;"',s;U3l1C-C, 1~2:&11~ ~it~Cs:§....,.,__,ttrt' - '-:;;; 

(~j')'.\ftj"2~ @_] 13) _, 2 _j,j!.. ~ff;,'_) 0- '------'--

Hf~~ 

~<'!!IXVJ 
· l'3llll1Xl'ili:l~3,;;l$' Y:Oli~l<lcv, OOlI"'"'r~ -C~lMv 
9'-~fii~'.'2C~~1J'JJ:'.: \LC ~tlit~ _k55 D fi\~~*6 ~ · :j'ij.t{llIE~f.::, /il;I!\l'llD.U3l!CT, JFo1'1tt:t:'3.&U;J<S' (;@'tl21 @J13) 
l'J~f\'.Wrc~~DtJJ:i, ·1 c...c:. trDi~ 

=i::;_;Jlj-f-~jjifO)i@_£~ 1 ~3cm f~l5[:0~1~~1J:65-@t0)0)~/t.L ·~~Pfild:1';QEEC 
(;~ftl 2 ~ lB] 1 2) tt:.i_Y: l_, Tll~~~<=~i~~1J'd5-Qt\I5tC~d:7J:L- 'iL..C :z;:.fl!'~ 

·q:ifE~~ 
¥" jt L- 1"§Bf"°1 lfi O)@:~---:J-:::; ':..; :/{§f'"'jf;j:ft!J (::: jl~~ .fJ:f§~1J"Jd 

c;~-:'tl 2 i g) 4, 5l I, 'LL ~lii~'~' .:Ji/t.L- lml©~t517-S :::,;-y~~t:;t]d:t- \CC~ 
iii~;;) 

flli§l~ 
~O)ii:l~0:~-~' ~JB'.:f:OJ~~tfJ-J- S:h?J. G \ L.. C 2'W:~~ 

(~'.'tl 20 ~7) 

75J:J0)~~8ffi'.O)§t5il 7-S.::.: ::>n:~:-§:-.'Elm; \ :; .::'f- .::.:~, jt;i~m~A:rt.t.:1 6, J\y=t=:::., 
(;~ftl 2 i g) 10) n{---::i-s Y 9;15i:m1=ta.r--:i--c0 1-Qt:::.C .a;;m;3~ 

Jt':J[; r- r- JL.·:?O)W'~~. f- JV:?fd:~f$8\Ji=::~~ V TL· ',QtJ\ ;.\fi~gc0t111v r- t--JG:? 
c;~-:'tl 2 i g)3, 8) C::<:l:J-JJ'~~:;:.l~T V ""("\, \31:t-i,~-C:;:;:JJ:L- iL C: ~ili~-~ 

7 7 

¥j~ 

x 

x 

x 

f'.. 

x 

6 

/ 

x 

x 

x 

x 

0 

1' 



ft:\{Jn*::.- 2 2 
(2_/2) 

~Xl' l@iBW7-S YY&Ei~~::as1J 3i\TG)~q~j\i,qJJ'i3, ft\JL, rt'if.'tl1tl!JB~I::/ \ -;;-::t:- J c~W.~li) 1.:: 
E=F3W-•'.J1Y± urc ~ii~·:·~ra:®151Y, &s121k¥r=-~~;ac;.n-::1v 1rccfltIT, 

7J:65, 9 Y?~~@Ei3GJJ_i(~~~ft!iRt:~1, \T, ;:kfLJJ:~tt.:DtJJ:t ·ic C (~~J, 17J~7J:L· \CC) {£ti¥:~~, 

~*28:i1J:.J \.-;_, ::f::.; (@t&J&:J) __i::~~0!@1J'i3, ,-:-;;;_i_, t-J;ffiN)1>!11~.Lj.~. ~;ffi\"%'Jf-,§l:.--t£. 25::.; 0t])~l. 
s~t)ft:. ll-XW! L 9 ::...· 21kttNl:J:. ..-JI§5r7 r;:w:--r: L, iWt-2et1 1.:.®6~ 1.:.t;;111T;.-;o (.::¥ ~ rc__ uaJ cm~,, 

78 

; l\TOJ;~gB 

' 
,-;_,,f-JC;~;· ~:::_,, i.;:z<';:·1_l-, 
',-.~'.'."/\)•-·:'!; u 

-::;7::;9~g'3:1.::.ff ::0 <::"§ 
.fl T-tJ'--::it=J \ 7 ;t. ";.! 



~t~§l'li!Jc 

9Y'.'.7'Fi!i"R : 6m 
7-l<iu , mirn H 1 • 6m 
7J<:i'7 '. 61!3!1lli~ • H2 : 5,95m 
7-l<lu!tJ;l'Ci';i:lH : 0.05m 
Jill ;'t (;\ti'! r,\I T : 6 B'lfrRJ 

:Jllx t, \lIDliiA®>'l:±l 
Jill;"_(; \CI;Q=AtX LlH 
9 Y".7 ill'iiIDll>At= H R7 

>f.tiJ!V=Q/AT=F •2gH1, 
:!ll7 .. v\iID!iA=Q/T [ ·2gH1: 

...... ··················-!-······· ................... =:J "" 

Hl I~ 

=oft:c25mm!l'!'!t · l>ilD : ~1'!r.;J • 1 mrnfl'!'!tcl&>E 

0.1 

0.1 

0 A o 

0 

023 
0 01 

• ~t~l'Jln 

023 

~ 
I 

o+- c 0_1 

0 

(j) 

t::::!\ 
I I :-.-, \ \ 

! ;;:..._,, ] I 

\::2 
c::::::::J Ill 0 iliii!I 
c::::::::J 'J ':>'l-l'IJ'!!li!iL. -Cc '90illlll 

Q'1 El l!! 1'.'!tallL.to !Ill 0 llll 1' <'! 
-~ff'l'.'!it• 

®' •J-?itl~'if,,_T9'J-?1~.>.Jit<'! 
-l'lff'l'.'ot• 

~ 20)!1;1:~\\C:i&>E l.;, 'J :;i V'\7 Pil1Jl!J (Pill¥ 28mm) 0)00Dl'l5iID~~~:±l 
000 llllimli!i = ~ x (,"\:A. i'l50)P31"J..t~ c x m>\lllllllll~ 

+jjjljx(; V\::Zl'l50)P31"J..t~C: x 112x (m;7':r.m~-iliiiiOOrs~~) 
• ITT~Fo!li! COODl'lUiml\!i) 

A iIDffil(1.1) + B iID~(3.6) + C iIDffil(5.4) + D iIDffil(5.4) =il\\J 16mm2 

79 



Jy:_;';J I~~ 0-/t.-f ::}.) lt-tJ~j;J'.(f:: iJl':jt;f;J:3!,>0,;h,f;j:fl\-:of=f.J(, !!i!*iR :jJ *il!PJTf'J'¥-c'f;i:, 

!;,( iliJf ::f;l:li1!'~2't1fJ:f.J'-:of= f3 ~f ::J:09}fl~tLl'lt<©t~'"-f.J'7 ~ l::li1!'~2'nf=" 

mSv 

8.0 
7.0 
6.0 

t'R 5.0 

~ 40 
1.• 3.0 
l!!. 2.0 

• *j~t;![ '. i3 ) 
-~f.!!!"~ 

1.0 • ·~ 
0. Q .:,:,;- ,ot-:-d'·.~.~' ,.;....,.,. ·.,:,;-.,.~-~ . .: .•.• _,:,~.- oi.<_.,, ~, .• .-.. :.,. .•,o;;<., ._~.r •• '!'.s'!' : ... .,,., ].-.1.U:o.o.!v.'*M7.;;i.,..:.~~!!_~ 

H25.4.1 H25.5.1 H25.6.1 H25.7.1 H25.8.1 

mm 
80 

lll/c 60 f.l'j 
40 ; 
20 
0 

mSv 1ift~cj:J~~1tifi1'c~ 
8.0 

1 Atol"'t~'JO) /3 i\il!l::J:.@~llfll!l:l;f(O)i\il!.l!Hti~iJf~ mm 

7.0 
• ~~<il'.El BO ~ 
-~i'fj~ 60 ~ 

6.0 
~ 5.0 
~ !f 40 
~ 3.0 
l!!. 2.0 

1.0 
0 .0 ««•«• '"'" ""'"'"'" .. -«•- ... "'"" ""'"'"""'"_,.,.,.,,...., .......... , •. '""'" «<«•·« c•.;.",.•,,,.,,:,.,:",..:_, __ ,f '""" 

H25.4.1 H25.5.1 H25.6.1 H25.7.1 H25.8.1 8/19 

li'!l 1 H4 ~~I 1)7ffllJ220)fFJl~O) f3 fil::J:g;-j.fl!l11llt(©!'fii:c~f.l'iii: 
( ~~1-t ~ "f 'it*lR.!;. it1::J:0 il(iJ l'E*-li ~) 

80 

40;. 
20 

0 



9:; 1:J i@'5B~¥tt:1:!tr=:B~G')~;Jz (}_.k)W~mr1) 1Jt""JS-i5~A31;a;i::p, ~ ::..---? lJ - t-~li!f©~Je@' '2:~~ L,·.Cif-6 
~- :;l~~r=t~!i1ffil::.\ 1J\-:::r§'.'~V/c05-:;? C~0.03mml-:'1"""F, ~C!ii~80cm) €1~PJT'.ii~ 

1J:S, 

/ 
; 

; 

8 l 



I : , . : 
I 

•'.lI911'.!J 
r:t:rr 

I 
.... 

•• 

. 'a' 
C I 

•• 

10H '('£tC· - 2 6 
( 1 1 ) 

ll'!l 1 J¥Hi!r! '.ii::.-?"© • J ::rv-;;<. * <:© f!r :iE S«till<-< ;<-,; 
(j)'.)!:;? JiE $ (J) ::i-~ :;';I'~ f :::J:: .Qlt* { ll! ~I::: llO 1illi <?~ .Q ;'ojJrl;') 
• '5J :;? :r: ') 7llll P'J::i /? •J-H.l;!llii:: 1'; :b-tt-C '5J /? JiE 1lf>j} Wil I:: IPJM"t'ro:::i-4' /';J'<f ~Jiti 
®Jif:l!i"Fatl"-ro~- 1J /?'M © J'f~ (J!!f.i:.Q~nttiol J:: l 
• $7.t=t·::;?Y·:;:i (J) ~A'ffi 
• ';< /? 11!: iii <f tl!l!l LJ=8il:!!j(f.$:f:: J: {>ll!I :$:,''E·:;?7 ·y::;f <f iJ;! mil o mll:r: W:. ';< :;? 7]( ;;Ji I± ll!:;; I:: 

'it T >o> 1'. (f) 11: 71< It~ 11!~ 
• :;i;: IJ!l'E•y? 7 'Y ::1 (/) :;i;:;\i;i 
· :;i;:ll!l'E·:;?7 ·:;::1~~ mill,, liEili<77 /'./ "F $"-(f)JitiI iils<fi!!ll.'" 'I' Iii 26 "!' 1 Fl J: ') ~;\i;i 

l,, 1i!liI1Jiti!1!Jl:l::ioJlt-C~oiE<!' 

8 2 

t t t t 

"/ "' 
'-.. / 

' ' . ' . 

t •• t 
v- 1_; ::.i5':f1;1:.A 



@Jiilti.il!l < il'lilll l "<1) ,_,_, J :.-?"*i" <1) 3'f:!il (J!! t,;;: 7-i ioOMtt !OJ ..t l 

•ii'lillHMQiil=ll!l9 oU'i1't 

KS1-f'{'i*,_;; __ 2 6 
( 2 3 j 

· m i~:::i-7--<:.-?"tt ~1;1: ~ P'l71-T'lii'*li'lf o= ctJ';;, 77 ;;:;:;z;_,.7,... ii'li m orlill c'i'•Jl!li 
• l!B :SJ' 't·;;? 7-;; ::1"'!!!< <1) 'lii' !'F, 

· 77::,;:; llll "-Oll'iiri' or lill T <!;; o;: c • ?z::,;? 11'1 ilii "1!11i""' I= t, ti! ;\'ff Ii tJ< ;!;; o ;:: c ~lilH:!:'. 
•'lii'mtii'lilll l=lc! lt-C a:>tt1't 
· jji>I 11'. '\!iii[[-i:f*a:> ~·t · iil/fF iBJolf illfFlil!oll"'l=-=>t' -C, ~~·~fill:~ 51 ~l,;'t~ 

il!lho 

8 ;3 



• ilii~ I. \j)tj;; 1117 it'.!!;' 
0$1:--?JllO)*_t(f 

• Iii~ tri I:::,!:: .Qlll (f) 11!\ ..t If ( R; ~Ill) 

10H '('£tC· - 2 6 
( :-5 :i ) 

• ;~§itvXJL-CT.llr,:{,f.l,l, 'H4~GI.IJ7. £~f:::{t<iffi40)3';.QBI 1J7&UH1 *I') 
7 O)i~:K'1i!\vXJt-1.i~l<\:L 'i!ii'JTO) ;,<; _t lf~~Af!iil\' (~;~§it) 

• f'O)fl!lg X -C O)I 1) 71:::-:>l,' 'C {,~Af!iil\' (jl(J30cm;i; _t If) 

• :::i :--? •J-r-~ r:::J::.Qlll(f) ]!!t.;:.., 11!\ ..t 1 t < ~mtt loJ ..tl 
· I~tf~Af!i<t> o 

,~-=-' ,.j ~ I 
I 

"" I 

ol:'· o: 
- "'"-' 0 9 :.;? 0 . g! "' 

:::J::;Ql)-t--~ 

0 Ill 0) .=.~it, * J\!iJ lllit3 ,!:: U:lll .!::* J\!iJ Ill O):ll!J ~ ilii I :::;t3 It .Q :II!! <t> ~ill 1117 it 
• lll 11'J :::i :--? 1J - r- ilii (f) 1l!! li:. * J\!iJ lil 11'J:ll!! ~ im (f) ill: i!UIJ lt 

· i~ l1'J 0) :::i ::; ? 'J - I- ilii tf t&: JI L , ll1J J!< ti. 
tflol..t 

• ;'J-ri:J !Ii- ::i::;? ')- ~llirai l;J:ffil]( O)ii!J 

'"'iit~ll1Jlt0) f=/1) ::i:.-?•J-~t!Fl:::,l:: 

'Jiit~~ltI~);tl;g 

:::i,:.,?•J-1--~ 

ffe:~©~J:::_lf 





:s 

1 . H 4IIJJ1No. S-$"..1?~ill.©5S~l~".JL \""( QJlitlj(J.)~).~.(J.)mi:~t<YJ) 
(i))i!lx~' u1C55~1J<1J\ ~B~~JlfflC'®-:J/c r v::J#fJ\S~~*mUO)i~9~1:llitt:Bo 
®±~~)DO)j:i~l=i~J! GtJtJ~S::l:i~t~O)t)Jtt El 1J\ s~~*1~U 1;:;mn, B nF7J<~§000)j: :j:j\j)Ji£ 

C'~Uli u -Cttllcp l:i~J!o C5 S l:-i:mtJt~\l7J<B'ff~l:::t: '¥a~x cnF7J<~§l;:JJit/\o 
C3,)±~0)9 <·9~1~UC'±tlll'l:i~J! Gtc:>'s~7J<O)-i5n1ct, ~~~:::J ::;Q IJ - t--O)l'O)~~E~tJ\S9::; 

QI 1) :Pl'l:J~/\ u, -§Gld:9::JQ~1'1'1)J1£C'~Ulio 
~fTI§:<E-9> 

11'- 'J:;-:t:i:vmnsi:tJJW;J~ E·9 

:11H!:i Bql ~ti.LI 
1 E•DI 1 f•U4 I E•OI) 1.E•CI 1 E,10 

oo , !t!l~1'd"J.[IJ:, T 
·1·1 j!Ji;~)DO)/C&1J:JJJ 

t~~£""('2 if 0 

10 .. • 

• 
JO • 

• 
'° 
;o • 

5,~f:i<E-1 > ~.rfili!l<C-2> ~.f1Ji!<D-2> 
;J!-1)~'.1~170)1il.~fr.i:il! ,_, ±4Jl©Qli.!ij1Jt;/iif¥. C-l J..!~Q)/tl:~d~);~ 1).2 

:11&[$(fk~~.:t] .iil)!:Bqlkr,0 l_J :~.,,_,Bql~l!±J 
IE•O! IE•U~ ll+06 IE·O' 1E•IG ICVl 1.f•Cl-1 1.(<00 '(10B [+10 1'•'1 l[•Ot 1'•0: 1[•01 lf•IO 

00 } 'W','° ... °' ... 2m1""C:::f"C • • ,.. • 
1) _:ttftti:J~;~ 1 Q .. e .. • 

2~.-2.5rnld: • • • 
"• • 7.,KO))ftjV)f:". iio illl • ~,. 

" 
F 
iij.4,:1 ., 

'.,:1 • 

• 
• 

• 

<~ti ;~ ;~ 

"' 

'' 

+c.1 1?.:1 
•ts-131 .. , 

" 

• C~-134 
• c~-137 . ·~~ 

8,~f?::J<D-1> f.fBt=:<E-2> 
±!llW/tl:.ltJ1lt~lif 0. 1 ~ - 1);;7:rr0>m.M~t:,11m: c-i 

,l!llffilUqi~'iff..LI $1$[~,y~l71i 

1.C10> '"°' "'''' i.c1oe <• o 1 r>r:l 1f+~•I I F•W• H•O~ 1 Pm 
VD • OJJ .. 
10 .. • 10 • .. 

F 
~D ·lO 
M 

;; 

"" 

+Cs-·134 
•Cs-137 . "' 

_JO • 

' ~ 
'° 
10 • 

,~ ,, 0 +Cs- 13-.i 
•cs-137 
• i:P, 

~ 

'" 
·Kil 

•• "§6 ••••• 

-11111 • +C1-·13'I 

·11.U 

11 0 

•C1-'li7 
• :±~ 

\_ I 

"" 
;,, • 

i.i 

+C>-1~ 
• C>- H7 
•±o 

r·----:~ i .~ . -

No.59)'~ 

)'§~Ml . 

'f '~' •••tJ : : : · tt!rF7J<lID Ctt!l~!ID1'2~4m*i.!it) 

"·" 

1 



2. 1 )iiXL \ Gtc~tt·~~-O)IBJ~X:!l:©~1illi ~1illin]n) 
·~~Grc±mm~@r=~~. ~~tt~~©~®;;m~~ab~rco 

•)~Xv tlJ<l:ld:, /3 t~t~CiVJ~:::Z r D ::;7r) b90 (Sr-90) 1J~§$< ~£tl-Cv \~CC: 
1J\G, ~ (3 JJ)L~l-nf!t~)l~at~t~C:: G-C, J,)fF©':FJl[(lic)~Xv \ GtE.:::Z r D ::;7r:; b90© 
~4:SZE; aJ:iXE G1Co 

-

• ~4:SZ©~~r=1~1~-c;,~~XE GtE.±ti~iii*~;;$a~r=. ::ro ';) ~~. )~c~r=~ 
4:SZ±©~ 131.i1Z~nf!t~;;~aJ:iXE GtE.o 

• ~®±;;c:~~•~mma~•~ ~ma~a~~m~B~~tt~~~®;; 
(Bq~) C:: G, ~©*7.ia:A rD:Y7r:Jb90©~4:SZE;C:: G1Co 

<:a=> tftill!lu 1~l®!i $ )JlU Ai:'. 1 

v ,I v ~ 
<:a=> tftill!!Ul~l®S$;JluAE'.2 

IQJ~sz±.m Ckg) 

<:a=> liAE'.~fJil!l 1 
) 

<:B:> liAE'.~ fl i.lll2 

7o 'Y '.7e, )~ceo}q11~;.11J(Bq/kg)= GttAE'.~~;.11J1 +2) 12 
7D 'Y '.7£;1:, )~cE;i:(J)[QJ~JZ!il =[QJ~JZ -tii (kg) X ll7 t~im11! (Bq/kg) 
7D 'Y '.7&, )~cm(J)IQJU)(,i;(J)~ii\~D-C[QJUJZJ; a~:±J 
.:t.J1(J)ttm:a1 .sc: G -c~t~ 

•• • 2 



2. 2 [E]~X±±l©~P~tf~51Jl©tl~ ~11$1J'S©~a) 

H4I 1JP~ill~~~G~m- 1J~~~v±•©~Bm~~-m~~mG, ~ 
~-~~~~c©~~~s. ~®±•©~sm~n~•~~m~~~rc~©M• 
1~~)1:~3.0X 107 ( (Bq/kg) / (mSv/h)) C:: Grco 

-

±•~@©~l=~~Grc~~-~-91=··~~~~11T~®±©~Bm~~ 
;,e~~ti~Grco 

~ 

"' 

i'.R-1J:/'1':::i70:>~.!RJ;* ~~ 1.ill:~'iti~)lll!J][O:>fii!H~ 

3.SOOE +08 , ......... ···················· ···················· ···················· ···················· ···················· ................. , 

3.000E+08 

2.SOOE+08 

.. 
y = 3E+07x 
R2 = 0.971 

: 2.000E+08 • 
!!! 
"' ~ 1.500E+08 

"' ~ 
1.000E+OB 

5.000E+07 

~ 
O.OOOE+OO ~------------------------_J 

0.000 2.000 4.000 6.000 8.000 10.000 12.000 
!lill"'1 (mSv/h) 

•• • 3 ·-o 



2 . 3 [§]~~-git·~~ 

-

7D~?~©~®=©~=~~lj~~©~~o ~®=©8~1j, ~S~~~ 
l=:J:.Q~lJI1illic7.4X 1013 BocitO-:J1C:o 

~ 7D~Q~©~~tt~M(g~~~~)~~~©~-~~ 

Hiii~IJll!ll!! ilii 19l4~±m :i:~ 1:'li\i¥ Lt.: :1Cl'.:17 llll~~)itl ~ 70µ ~·* !fl ) 
!mSvl hl Qr(l) @l4~1i (Bq) 

I/Iii ~l'll!ll!l:li<ilii [§] ll~±lll. :i:~ L'lit• Uc :1Cl'.:17 Ill!~~)~;! 70µ n~!iUI! l¥l 113 l 
!mSvl hl Qr(l) [lll 4~llt (Bq) 

1 G.L.-3 000 0.009 60 5.0E+12 26 G.L.-1.000 0.35 6 1.5E+12 
2 G.L.-3,000 0.009 96 9.6E+12 27 G.L.-1,000 0.007 29 6.6E+11 
3 G.L.-3 000 0.009 64 1.4E+12 28 G.L.-2 500 0.04 26 2.5E+11 
9 G.L.-1 080 0.005 16 5.2E+11 29 G.L.-2,500 0.1 17 4.5E+11 
10 G.L.-1 480 0.008 24 3.4E+12 30 G.L.- 1.000 0.008 18 1.2E+12 
11 G.L.-840 0.008 15 6.4E+12 31 G.L.-2 500 0.11 23 7.2E+11 
12 G.L.-860 0,008 16 6,6E+12 32 G.L.-3 000 0.007 30 2.0E •12 
13 G.L.- 550 0.009 10 5.6E+12 33 G.L.-3 000 0.13 10 7.0E+11 
14 G.L.-400 0.006 3 1.0E+12 34 G.L.-1 500 0.006 6 4.1E+11 
15 G.L.-1 050 0.009 17 1.0E+11 35-1 G.L.-2,000 13 10 3.9E+12 
16 G.L.-900 0.004 21 1.9E+11 35-2 G.L.-2.000 1.7 9 2.2E+12 
17 G.L.- 600 0.006 10 1.8E+11 36 G.L.-2.000 0.8 19 3.0E+12 
18 G.L.-600 0.007 15 2.2E+11 37 G.L.-2.000 2.2 15 2.6E+12 
19 G.L.- 700 0.004 18 3.9E+11 38 G.L.-800 0.006 25 7.2E+11 
20 G.L.- 600 0.006 21 3,7E+11 39 G.L.-1.000 0.008 27 6.2E+11 
21 G.L.-600 0.008 3 3.7E+10 40 G.L.-1,600 0.008 16 7.6E+10 
22 G.L.-900 0.005 7 3.5E+12 40-1 G.L.- 1.800 0.007 16 7.6E+10 
23 G.L.-900 0.008 3 1.7E+12 41 G.L.- 1,500 0.008 24 4.4E•11 
24 G.L.-1 650 0.35 3 2.3E+12 42 G.L.-1.300 0.009 31 .5.7E+11 
25 G,L.-1,000 0,34 9 2.4E+12 43 G.L.-1.500 0.008 19 1.3E+11 

44 G.L.-1,500 0.007 32 5.8E+11 
45 G.L.-1,500 0.005 39 2.7E•11 

"i::li:i 010 /,4t+ Li 

i.3: : 4"' 8:J"D~Q1::-::Jv )-Cid:, ~J.?170 ~ Q ©~~.lZ::ttBl::25&'.:l-C~~.lZ L,,JCJC/1.:\ ~:/lc7J: ":) -Cv )-&lo 

•• • 4 



2. 4 H4IIJJ1Na S$7'..1?f.J'6©}Jit-.f•~~-O))JiXL \:ltl«:::>L \-C 

No.59:;-? 1J<O)t~fiBtff*Ei~JSZ UJi xv \mO)~iJlfrffi*iS~lcl:l'~O) c: as~ o t~fimO))Jlm'. 
1;:::, Ji xv \m300m3 ab\l7-CJi/tv \ma5.l<:~tE.o 
~tillm'.b\~<, I;~l\0)~3t!b~/\~v\C::~/t.6h~:::Z rD:/7r:'.Jb90 CSr-90JO))lffl\l 
xv \ma~t~9~C::, 4.5X 1013 BqC::1J:::>1C.o 
~O){tJ!.O)t~t:~rc1c1:, r- 1J 7-r:Jb CH-3l O)JJl~b~~v \b\ :::z r- o :;-:rr:J b900)JJl~0)11 
5o1-)ll'c® ~, -tzvr:J b 137 ccs-137) ~~O){tJ!.O)t~fild:c c:,1;::: ~0)1I1 Ol-)ll'c 
®~o 
1J:d'S, t~r/SJ~ ~ (g]4JZ utE.Ji/tv \1J<O)Btff*6~ti, /\~1J:llv \lcJJmtJ' ::> tE.o 

~ H4I 1J :PNo.59 Y:?ifffil:~J, \7j'(O)JJ)L~·~'l'1lJiZJ~j~Jil&Uifffil~~ \l;ll. 

No.57'..1,7.K Eil'~]jj~J l7j( (1111'JJ:IJ@l4~) 

~ii<f! ).@@[ (Bq/ cm3 l ii ;u Iii: (8 q) i.!!!@1' (Bq/ cm3 ) li.7U 11! (Bq) 

Cs-134 4.4E+01 1.3E+10 4.6E+01 1.4E+10 

Cs-137 9.2E+01 2.8E+10 1.0E+02 3.0E+10 

Co-60 ND(3.8E +00) 1.1E+09 1.2E+OO 3.6E+08 

Mn-54 ND(S.2E+OO) 1.6E+09 1.9E+OO 5.7E+08 

Sl>-125 5.3E+01 1.6E+10 7.1 E+01 2.1E+10 

Sr- 90 1.SE+OS 4.5E+13 - -
H-3 2.4E+03 7.2E+11 2.1 E+03 6.3E+11 

~p 4.1 E+OS 1.2E+14 2.SE+OS 8.4E+13 

- ii N 0. 57'..1,?j(()))JifixL 1:1:())?'!5, Co- 60.&:U:Mn- 54())lli!ixL \ll:l::J:. l!Rt±rf,~1i~Ji:F!l L l"C'1Z~1t~, 
•• • 5 



2. 5 [E]~X$©~it·~~IC:::?L \T 

.i:~l;::::J::.Q[QJ4,SZ;:;.7.4X 1013 8qO)*)j1J~::Z r D :Y:fr) b90 (93%iJ O)*)j1J~ 
1' ~ r- 1Jr:Jb90) c1&A[L/c:, ::z r-o:::;:r-r:Jb900)[QJ4.SZ¥a3J<&f).Qc, *~ 
8Q%(:1J :J 1Co 
-7], 9 :YQ7J<&Ut~r/SJO)jjjxli )7j<O)~ /3 fj)Z~~M§JJl)i1J\5[Q)4.SZ¥:§:~it~ ut.:C: L 
;:), *~6Q%(:9Q%C1J:J1Co 

~ 1 H4 I I) T'No.59:::; '.'.7;~;tli'1.:::: i*@;~ ;t li )/j)l:!fr~ 111~7li~~ (:: ::t.JSIQJWx r.::::J:. @IQJ4:X$ 

~ii*~~ No.5 Y-...1 ??J\ ~~] 
H4IIJ7li7i.L l7J< 

111J~ 
~~] 

gi!'1illi~~U! Sr- 90 :i: ~ 1i~~1 ~g 
:i:~ m~1~g 

il!S/i[Bq/ cm3] .. <D 1.SE+OS 4.1 E+OS 2.8E+05 

)!ifi;'i.L la (l00m3) • • w 300 300 300 

)Jll!7i.L l:!i (.Bq) • • • '®-CDx @ 4.SE+13 1.2E+14 8.4E+13 

±lll<::J:~@l4l(:i:(Bq) ··-Ci) 3.7E+13 7.4E+13 7.4E+13 s r- 900)@l 4l1m l;J:, :i:~ -C~1illi u 
tc@l 4l(m0)!¥5J' cutco 

@l4)($ .. -®=@/Gl 80% 60% 90% 

•• • 6 



2. 6 ±tl@J~~l«::J::l>)JiXL \~t-.t·ti~Ji©@J~~-~1illi~~~t~ 

-

J.i/tv \ vtc.9 :::J177l<I=~< ~£tl-Cv \tc.7-.. r-o :::J:f r) b90l:-:Jv \ 
-c, :£ 131.i)(5J~~~:arr§t~C: v -c±tJ[Q]45<1:J:-Q[Q]4><~:a~rt~ vrcc: c 
3, *~8Q%(:1JJ1Co 
J.ixv \ vtc.7-.. r-o :::J:f r) b900)-gB1J~[Q]45<c~-cv \1Jv \1J~, Bt~F 
7J<~§ J: iJ * 1~~ O)fm;~~JLO)tt9l'7J<c1ct:£ f31.i)(5J~~~;J!m 0) _t¥f.1ct1a: c: /u 
c~Gtl-Cv \1Jv \C(:1J\6, ~O)/;::gB7J1J~[Q]4)(~tt£7J9 :::JQI lj y 
¥u~O)l'\b~*~~~J2d0)~~110)1'1Jc, H4I 1J JJ1~iffO)±ti1=~ 
£ J -Cv \-Qt,O)C:~/t Gtl-Qo 
~l~*je~, iitJl'7J<O)~t~:a*l**jeg -Q(:(:t,(;:, r) I)l;it\-{ :::J r-tJ\6 
0)),&01} _t()'\b, -:; I -v :::J:l'l:J:-Qffi7J<1~AO)}[pffi~7J c, 55~0)}$ 
~~O)~JJJl(;:~&tJ-Qo 

£tc, H 49:::J17I 1JJJ¥u~O)l'l:9~~ v-Cv \-Q5s~±tJl:-:Jv \-C 
Id:, 9 :::JQ lj :Iv- 7-..0)~~1=~~~ v, [Q]4)(!;:~61J-Qo 

•• • 7 ·-o 



~=*5) $7'..1?Ji.lill.rulll:~~ 
tEl r-:::i.,,,,. .... 2 li:;; LlJ i'.>i: Q,51_ 
10.,,}E C::: 1 L 'C>.I 1) IL W ~i±Jl:CJ 

*?E~§CD : I \'Jv 7'1J\St~9~1Z::JJittl:J ~~•±•~--~~ m•<B> 

*?£~§®: ~li~U1J'Sl@.l'IZ::)Jittl:J 
~m@:~~~~? 1J-~~mu~m©~~s~%1z::~t1:J 

• .,, - 1 \ n' n "' c "'·+ •;tor;,=>i "'"'*' < D' /_1m1Xv ·y ./_.,11.§. 1·v..1/:J5+::..1JtfBitr.1 6J~J§ -... > 
''~f\Blt~l'7J<j'§-~7\ili\~i!lilii ~i!lilii < E > 

~WCD 

•'Wt>'I\ w-'61 

¥~::i :J'J IJ- 1, O"Jic0.2m) 

~~§CD 

itlJJllli;J(!j[ ( t'. )(:; r-;1u5. ~c 1 m) 

No.59 Y '.? 
l§Htiil'*i!l (0.1 mXO. l m CD6) 

I 
~m0 

~~~<D> ~~~<D> 

tl!fl'7J<llii Ctl!!~lliil'2-Smfi/l) 

---~ ':tl;w 1- 1- z!'i!''"" /J1LW <-0-..,..c.JJ.r.~g ~-----

~~W(i) : t~F7.!<~§l\O))JfL\1J~:21'iGB~ 
--.91' )$1\ 0) )Jit t±J 

~~~0 : tttfl'"7.J<l\O))JrL\1J~3ZlliGB~ 
W •~•n I --.tttll'7.l<BPl\O)~~~ I 

8 



~=*5) $7'..1?~ill.rulli1i11zWigj 

• 
• • 

-t+ ,..,,., ... ,, 

• • 
• • 

• • • 
• • 

C-2o-2 
C-1 • "-iiiii~~\9:;1Q 

E-1 '1' • E-2 
D-1 

• F-1 

: ttll~ifil(J)**;:;~m~ 
~f!l~<A> 

D : ;15~:tti(J)~ffll~ • [Q]4SZ 
tJf7J<~l9~f!l~ • :tti[Q]4)( 

iif!l.iii'< B > 
. '~''11 ""'"""- 'J ' h" • 1?01::!</:R/1\ :.; / 

~•<c> ~m ~2m 6f,iiJM 
([]) • 'i;;! - I \ J:'l ' h °"" T (}) '+' '11 rii' =>J • /Ji:rll/lV . .Y :J ./ l£2 I" )::J~UE£511!!1 

~W'*< D> '"'ITT 2 O!Q.1§ ..... 1*!:SZ. rv m 
• · '""""i'-hT '"''E>Jl,1l.J'OO'C9l'*' · 1*0µ .L!j 1~/J'\1::.J*1J\1JUi'i!~§ 

~Fol@'< E > l3t'i~ 7 "~ 2 5 m 

• 
. '"' +(]) 'i;;! '~(J)"'""=f11'*' · )!2,ILS; /n,rnl~ ff!;1'g0112Jfil. 

5fll• < F > l3t\!~ 7 m 

():ID : itllT7.K/ \'-'( J t::Z:ftp (§Jl;Bll'.) 

2~fifi 

1 O~PJT 

1 f,ii]pJT 

9 



~~) ±tll~OO©~•~m~~]Jil«=?L '-r ~m <A> 
7'J!t-1;- 1-( 8/20MHil 1.'llhntc'bv+---~ 

lj".,1'J 
lil! I ::(~ '<''~ H3/20~ii 

f~~;~ --· 
\ ;;i. i 

----~ -- ---
5---­
rl* :::i::.1? IJ- I-) 

I ' 

- ' ' r , ~ I 41 Qill it~.V;it.! 'f 4/ l!!I 15 
36181 

1,~~: ! : 4218> I ~3"x ;~ 1 ~ 181 
·.: .r/,'/fc ..... \,, ,..-:~-· ~~ '.:_~ ·_~~. ·••• --·--------

0.._ r - .::- ____ . !I "-.'/ - ~ :·4J-_l\1> fjf. 181 45 ®I 49 
, ·'~· '·''·~ ,,/ -".': :·----.:::;. _.-:.: f. f,/····.:,;~- --~4!-.. I 

iilJii!ll)?IJ!\'1 ·•. 18® 2i® : /,,. .... 600.-- . '::·-<: •, /j~ ; \,:/c·.-;~ -.4618) 
rl ----,r- ····.. ~ $ ·••• ,, . ~;;-::.r·· ~ ~s'1: .· ·, :·- '':_~-...... _.... ..-f; !/ ·.: .. 

±- - ' ' ,'/ ( '-, ·~ ~·...._ . ' -.. \\\, J( I ! ·\/.::·:!;:..~:..._-:-:::-... :./ 
'.- 56 ' ·' .;/· .;~.; i ·'tiff.~'' rf' J \'·t;''1-; , 

_ • ..,_ .~I I I 'iff!;..,ili _,.,,, ,,.,. ·· 
-~'I"''" 1-15 , ·: 60® ·-. .. ·''":·.~·-·- /·~·81111453' ·,~> F--• .:.__-.. ,i-' .,·:, 

IR .N..;.."" 1 , • I , • • " /.... f ' "'7."' • 
~IJ"'ElB:t .met: 25.rr g>=i 198 1 • • • • ! 1 • -- ~"f.;;;. · · •· '~ .. ,,.,. ,:, •.• ,,~- 1~ ":" .. • , ': 
,. = "''"' '-t- ,., :,---····-------->-------····-, ·!1 '. "I&) - .. :."\ • -'''-: .- :'! _/• 

16:00- 17:00 :: )t!IJA[~ 61-78 ~:/' ~ 1 878-. ~....._ __ ,_:_<·! r/"'fr.1r,:,··,' 

17B 20181 

so 

NW 
7" I!! ~~ti :: i!IU:U:ElS~ ·'!'J1X25:!!'8fl 228 :. fft< _,"·ll!l i;·~~ .:·_--.. __ .. - .--< • ,.J 1

' '; 

- - - - - - - ·_ - --, •: 14 '40 - 16 '20 ~. •t·l,.•. ' 88 I' ._ I' .-._., --.....~:.: "' .',- ~i!ii"lilii*~~)E ~ 1, • • r :J ·a ' ' ,.._, "'"' • · -- " ,. ' z. ~t:1I c::J ·,'ll':'i:'i:!:i" 16-52 11 :'.T fb:!: .a•V. I 6 ,' ·~ ,•·, /J '"' ''•.·.'..,·.,. ·-~ ·'.j, "' , /,, "" 
/}\N;."" 11 A 17' ~H~~ 1 ' '•""{. •. t1 ~' • " ·~ ~ 
rn1J)EElA~ :'1111'< 251[: 8)"j 20El :;:::::.-::::s:::::::,:;::<::::.-~ ;ti, 89 ;/··;,-:;--,:-\'-.. l; ' ', ··-s. ,·· ~tJl~-c.rJ::l~cm) 

16 :OO - 11 :00 :: iJ!IJF:ffi\ 79-91 :~1,:_!' 90 _:.': , . •/ ._/14,llJ-..::../!'_ _,, ," ll iij.t~l!!~;Jl~)EF.:\ 
, _7" __ I~._ '.iili_ ... ,,__- ____ .... _ J ill:<E El a~ :'11/i! 2 5:1!' s!'l 2 9El ~-·'RB ;; . :;.-:··_, '·:.-. ,-f/ ''' ~~ -i,:. : ! f I ___ _j!l~jjij0)~11lff J:: 1Jl<~cm ) 
• · · 11 .05- 11 :35 , :. ·, ,. "'.·'·; /r " - I J x "'"""~'""''""'l'- 0 : ;it1JJES 53 - 60 7i: ~ ~Fin : .. /: _ "(ot:v..,/;- '' , ·; :::-. __ .:.. · . 1 1 '!ttlZII ;;zi,r..;;;m=r1R~AE.,. .. 

: ifliJJf:ElA~ :'Jlhx 25~ 8FJ 21El -----·--:··--------·;_:;---,;'°'°: -,' I/ ;:-::.--f -~(;,;_//' 11' ;; ':;; ·:,' ····---··--------~~~-<f_1;J1\~_1_f!1J .. _·--·· 
: 14:30 ·· 1s:10 ..• , .. _ _,_. " '·~.; _'.:;, ·,,->·"- _,';- -~ . , w'i"<T.>R~JtlP!*l<=J:<>7oµm!UU\ili!:¥<': 
l_i'.' __ !1~--~~-i:-_______________ - · · ._ ' ' ,._, · :f.. · · : 1rnSv/h:§',\!l;Li>1"iPfi. illr.::\.~liOipfilJ'Gffiliill: 

- : ICicJ IJ1 ?'Ci'l!li<$1lllllt.J'il36'J GtliO : 
•• ll ··------------------------------------~ 

* mlJE<; :yvr:l-~li!liiil!i":'f-"'C-(j.-1'('<E·133B1p 





... 

~~) ±±llID~X~~ ~~< B> 

±iiOJ§4><1=~~ v -Cid:, fJffi~Uf&:OJitB~IIDc*.,~~$j~~>E:a~J)t§ I_,,, ~~UC: G-C 
I \'-;J ::;:;/-;; 'J r[q]~ C0.01 mSv/h1:.fF) 1=:1J.Q)~c£cfJffi~U:afJ" ~ 1Co 
t~OJti\b~~~~n.JOJ~laJ~, gz:~_t_JSZU1'f~_t_OJl!i~~~l=:J:: ~, I \'-;J :JQ"-;; 'J r[q] 
~1=:1J-83:ct!ffi~Uc~1J1J\ ~ 1Ci!ipfi1Jt-g~l=:tftto 

~iJ:,.l;·!J_, •. ;.- ~-;: tti ·~!' "' ir' :·r1 .. ',i;, :: ~ 'f1 .. .'JI ·~.ii': ·~' '" I .. 
I 'i·.n I I T · ii..,. \1~1 fo~. 

. .( ,Ill II• ' 1,i - ' " ] 111• ,, 
"' 

,, -
- ,[ •,I" Ill .· ' ' " ' :.!8 ttt.-:.!!JOO O,OIO :.!tl 'l.i. ~tt:r.:~·~ 
' ,[ .111 II• ' I,; :!9 (jl.-:.!f)OU O.lU 1' '!.i. ~~ft:l'r-J!1[_ 
' , j - : I 1 ',I I I• ·,; "' Jill• " 'I·· ' 

. ,J : I ',I' . - ' :ll GL-:.!500 0. I IU :!3 '!i i:tt: 1:-A:.L_ 
'. 

I '. - ' I I• ' I; ', I .,_ 
"' - . 'ii• " " " 

. - "' '' ,11 'I. "' I• 33 (iL :iOOIJ o. 1 :m 10 "/.f. i:f'f f?.1!· /If 
. '· - "' 'I, 'I 11 " · '· - I .i 1· " "' " 

. ' " . ]1111 , I , " 35-I GL-:.!000 13.0U 10 ·/,: ~i'F r,- ~It 
,[ , II 111 '1: ·+ I. 35-:! GL-~000 I. iO 9 •I.( ~ft;Ji~ 

: ' • 1 • - '" 11 1 , 1: I -. 3ti GL-:.!UOU 0.80 l~ li ~f'tl'r -
" " t,1 II• '1: ,, 11 :~i' (jl.-~000 :.!.:.!O I' .) '!,£ ~tt:f'r- JI.·~ 

' ". t,1 111 ... ' 1: I I "., .(. '" I•.:' I, -
' " '11• :. 'I. I I . ' t ' ' - I· II' " "' _. 

- ' .. - (,111• . ' I " " -' 11 "' ] •,I•. I• :.' i" 
' " 

'. ''· -1,111• :. ' I:. • ' 11 1- l ' '' - I ~.1 •1 I I•,:' I, ;f, -. 
" '"II• 'I I; ', I "' " 't·· • I --------- --------------------- --------------------- --------------------- --------------------- ------------- -------------------- ------------------- -------------------- ---------------------

' " '"II• ' I: •, I. " I .,1, " I' I 

:.: s (~l.-ltif10 o.:l:, :l -!: r.i:t:I"'' Jll!iil!' ""1) I "' I Ii" I " I' " ' 
~!) c;L-1000 0.31 ~ :!:J;o'l"J• Jll! ill'""" ) I; I " - I .i" I " I, -
:!ti GL-1000 O.::t!1 H -!:r.f'i"l<Jll!i'~'i"J) I "' I ,i., I " " 

llj 

'4'.' 1~> : .... ,, • ' • ; I. 

?.::: ),~~'.\ElIB/d: V ti D-!J!!~~i\<§af~!tl u, 70 µ m*~J;3J;~ ( /3) O)),~~'.\Ea~li'ffio 

•• • 12 



-=*5) tik""F°7J<(])jj~JT~~~ ~:IE )jg~±tl!""F"7..1<~~~~]5t~:i) 

;5~7J<1J~)Jitt±l vrc 9:::; Q r=lliv \E-11=i!Sv rt let, }*7J<.~~B~1~1J\G:£ s, 1- 1J :rr; b(J);l~tJ~~ <, 
ti 1 OOOOBq/L ~Jrnx .@)l~o ~~~l;:::J:.@l¥-3~C::lG\:tJh.@)l~~i!J1J~YlGt1:tv \.@o 
Bn~7_k~§jfii:j~~(J)E-51:i!Sv rt let, 1- 1J 7-r:J b)l~1Jt1 OOOBq/L ~Jrnx C:~ \JC:1J\ ffi:W:lB~I: f~l'it.ilJqjo 

it91'7.k/ \'1' I t::zl:Jfiv \E-Sl:i!S~ \C:t,, E-5C::l3:/a[QJ l./ftf)f$.lo 

:£ /3 lcJ:, E-5, E-8C:: t,l;:::~+Bq/Ll-~ 
l'O)j~)ll~ 0 )55*!o_kl;:::253:h.@fi~8~1J: 10000 • 

B~&~~.@~l-D:/7r:Jb90~, ® 
~~1ct~i!J~~~~<,mffti1a:c:fu~ 
1J~H4I 1J :Pf1Jfil:~a;: :i c:v \.@C::~x 

llql I_ 

1000 

100 

10 

0.1 

H4I IJ7/~BD. 
~·8) 

•••••••••••••••••••••••••••••••••• 
eooocooooocooocoooooocoeooo•ooueo•o 

EJilff 

Gh8o 9/1 9115 9/29 10113 10/2711110 11/24 12/8 12122 I/~ 1/19 '2/2 2116 312 3116 3/30 4113 4127 5/11 S/25 618 5122 

• 
E-6 

,,,,,..,,.,...._... .<(.> VJ•ff __ ,,...,.,,,,.....,, 

I : ::+::5~it!fF/_)(i'§J¢.iiA~r',~IC!lli: 
;rtim<E> ;Jf;f,;7c~2~ IO~Pfi 

E-7 E 
• Ii 

E·3 E-4 E~ 
• r I·" • 

E-9 ,. . • E"•10 
. 'I 

E·1 

tt •••n-----------·-· 

B<f'L 
H4IIJ7i0Jll! 

~- 5) 
10000 ~---------------------------

1000 

100 

10 

~--~ - ~·-····~····· .... 

~-~ltll!~-...~---· 
Q.1 L---------------------------------------------------------------------------------------------------------' 

911 W15 W79 1011'3 10127 11110 11124 12/8 12122 1,5 1119 217 211f> 312 3116 3/31) 4/H 4127 5111 5/2'5 618 6122 

Bq.11 
1000000 
100000 

10000 
1000 
100 ..,...,. 

10 ' I 
01 c 

+Co· 134 

·~· 
•Ci· 137 
AH 3 

911 911~ 9/i.9 10/U 1CIUI 11110 11124 1218 12.'i.2 11~ 1119 "f.1'2 l/10 Jli. J/1fi J/30 4/1J 4/21 S/11 Sll!:i &/B &/fl. 

13 



~~) ±t!!""F7J<) ~ 1' J ~.A.ti7J<#©fill!ii~~ 

H4I 1J J71=:t~,~8~Jll(., \tt!ll'7../</ \'-1 I \::::Zt~7../<fi:No.9,......,No.121:6S(., \'"(iS, :i: (3 JJ'.X: 

~~§~16t~tl:l ch -c i., \1J:(., 'o 
r- lj 7-r) bil§ild;, t~7../<fi:No.12c21 OOBq/Lf~ma::c _t¥f_ Li'"((., \81J~, H4I 

1J J70)ioo)!~~~f~1J\S~;tl;:::: 1 OOOBq/LO)i/;§iC:1J:-:J '"CdS~, ~~0)55~1:J:8 
.§;!-' ~ ±:: * - - -vi :z !F~ e=i D :5 /l'.. l::J 1 ~ rc.J o 

c (" (, 
·f \ 

'" 

10000 

::; 
'O" 1000 
w 
i 
: 100 

Ii 

"' t; 10 
ill 

• l~1j(ftNo.9 i:I'.. 
tJ j~}(k}tl\kl,9 '.tf). l*t±Jll[lJ'ifl! 
•l!!:!f;::ttl'tl.10~f:J 

;' llil!k/i No. 10 &;:fl i!tWil&fffiU 
•l!l'lf(+tNo.11 '¥"~ 
,\Ji<l<#llk!.11 i'.B l*ct::l!N1.lfil 

lfi!J<;J+No.11 i:f:J 
lti':d<:l::tNo.1Z 1:B l~ttlllRl'Hil 

r ~ ·; ir iC~r ~~ ~i ir ~i ;: i~ -::- ~c~~-1~ i~~~~~ :~1~~c~r ~=~iii~ ~i ::1~ i~ iC~EJl':'!,rn(J'.z;:nPll 

4110 511C 619 7/9 818 9/7 10/i 11/6 12/G 1/S 2/4 316 4/5 S/5 614 

10000 -

::; 

" "''° w 
i 
i 100 

Ii .. 
ii 10 
i!! 

•ftl)<;.#No.9H-3 

LI t~*1tNo9 H ~(till!H'Mi!'! 

• nJl)(1tNo.10 H- 3 

0 MilJ\#No.10 H-3t;:JJllfH'i111t 
Al;!*:l*No.11 H-3 
..Hl1J<:JtN011 fl. lfit!lilR!'fii 

r;i*#No12 ll-3 

.................. .. .................................. .. ................................... ~ .. ... ................................. ~ ....... 
~ 1l!J~7j(/ 11 /'\7..l~7J<:i+No.9~1211i~~ ™*ftNo.12 H·3f~a·,~~f'l.'fill 

1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

4/ 10 5110 6fg 719 S/8 917 10/7 1116 1216 115 214 3/6 4/5 5/5 6/'1 

-++ • 14 ·-· 



~~ ) ~~~7J<J!©l&~~fmj.IJlfl3 
• 5'§~7J<tJ~JJithJ2,/v1CHF7J<~§ld:, J~&U7J<CD[Q]4:X, ;~t'~, 8~~1t;a~nBio 
• '£.tc:., 8~~11:;C::i#ttl", 9 ::;'.'.)I lj :PCDt~a~ < L/1~~t~a~~l)-@1J:c, HF7J<~§l\CD)JitA~JJJ.tma~))Bio 
• _t~GCDx1m~))Bil~JJJ, t~F7.l<~§CDli9:#!rt'l'1J7J.J~jl~ld:i~)J9Xo tc..1C G, IJiltt-c::'n9::; :'.7 I 1J Y J: IQ _tj}itj~~t, 
~~. -~~~c~~CD~~~~m~n-@~~" 

• ':Jl~*ffe~~~itlJ~j;;t:\O), ~~\b7 I-y::JQ''~, l'.Sil'.i~ili[§l~§S~-@o 

. ;.i ,.J·:n ., 
. ': ~ 

:r· : ,;.;;J:tll:·l), ~::: 

' " 

-"l'l 0tl$:t;\11:¢ . 

' fl·' : 
: \'lt·t-lii't"'~o°i•I ' 

......... 
: -~) 
: .• 1,•:·.I * "-.... 
' .... "".... ........ 

3l1•\):J 

' 

!}-fl. !!-<>-11.tH'S::,t."'·· 'lil fl.(.'t.¥'J 

'l'~':''.I'.' 

. • . 
• . 

. ' 
".,"t~' 'l"'.•1::0;;;:, 

Elqll 
100QOO - liii10iiltiriJii::& ·A« 

911111,JOTlhP!i!ll;;i 
i',.!(1.:tll!I 

10000 I I 

191! )l!l!j( ±lfi@Lj'/ 1 
1000 ) I 

100 

10 

~/19 

Bq/L 
100000 

911~ 10118 11117 12117 

Cl~~;)<~ 3 Omru!:t Ll 
tr. 2) 

1/ ffr 

ClH'J<~!IEP~l!:il'* 
e=-o l 

7115 3117 4116 5116 fi/15 

. 
• ., 

' '.,. '-I 1 r==' -:.~·!·:rJ#" .i..tl. : 

10000 

1000 

100 

10 f~i:.:t'fr\W&J'AIC!~(gtf'J'!C2il/£!i~!'fffd2g!8rib1!llfl U ! u ; c: c, [I fl D 'l :i 0 c' 
(C) GeoEyelEli>:::"'- ~ 7.1 ;,.:s;;(/J "" 1 ' 

8119 
/,JJJ!il~~l9 71JJti!iWr (2013.i+3,kJ12 

U~l 
100000 

10000 

1 ' 
8119 -

9(18 

9118 

10113 11117 

BH~;.J<JE§ 1J1tlitii~ l;,Q;~1ii\ifril'J 
@-0-1) 

10/18 11/17 

12117 

12/17 

1f1G 2f15 3117 ~16 5116 611'.i 

oCs-134~ttll~~iiS) rcs-137(t~ttWlH'HiS) ·:;~F ~ilittll~~11D) 

•C~-1'4 •C~·l37 •±ll 

1116 2115 3117 ~16 5116 61 15 

•• • 15 ·-· 



~~ ) ]iit9R"©~j•'-Jm~~ 

0 

CtJF7.l<ti§WDl=:Jffv \, i¥j)J)Z7J<D11Jff (}JF7.l<ti§WD11Jff) cld;, ;~A.v \Jt~f~I= 
T= 9 1J ::;~,~~9B G7C.1J\ ~ B J])Z~~§gld;l3:C::fuct~W~h C:v \1J:v \0 

£.JC., i¥iJJ3Z7.l<D11Jff (i¥iJJ3Z7.l<01J\S*~1.3km) cld;, ;~A.v \Jt~fili0)8f3fili~ 
~;3w, ~ B JJ3Z~~§g;Jl~O)J:~l6~sn <:v \1J:v 'o 

0 

.... 0 

Bq/L 
100 -

10 

0.1 k 

ili!~1J;Ol1iCTilij;~ q111~11itlJ P i'liCT ) 
!)Y.l1&.'.l<C1il1 bi".J 330m )(f-::1) 

O(S· 134!i;itlftl'l- C Cs. l:l7i$:d'1 fl!H~ ,, '.~~ l)l:i-H~W-

•(s· 134 •(.~.1J1 •3".~ 

'~ll:~il!li<~<'.<'"1-'it<!'~~;,~,~ro~~t<mm;~ 

~. '.: ... · ·~~· ·~ ~'kf:m''.hr ·<I·· ~~"If;,, ~.If 61,'t·,;m·.o,ncl@J . . n . · en · . ''· · rc . ,, . 
~~~-~~~, v ' - v 

8/1 8/31 9/30 1()/30 11129 12/29 1/28 2127 3/29 4/28 5/28 

~% L . ili mu~ ni'I iCT,. ,r 
0 ~~zk[l:IJ1i;,:.~1 3km)Q>2-1) 

l ·- "'l"\wb -· ..,... • 'rrt40'1\11(4 •• , ' 10 -VAL -. .. - .. • • . . ~ 
4o~C' :llC'!mJ 

0.1 ~ 

8/1 8/31 9/3U 10/JO 11/211 1l/29 1/l8 2/,/./ ~/29 4!L3 Jl:.!8 

"''""~ I ' /ii : 12,El i~B~()) i'J'ililVJ< D i>:t )!I()):i:~Jlj(~j(;i~())l9':t±::ld:, 19':t±:: l'Bli!I~ ())~/,gj~ /c::J:.@t;())-Ci!i)@, 

. ·····r·~o =110 

(;ljf7J;;:5 

- li/£l )lfjlj< 'E = 5J I) :;J IJJ"' O . . . ' '""" 
·-· 16 



.q~ 
p ~ll[J 

4a: 
~
 

I
§

 
~
 

.,,._ 
~
u
a
 
~
 

llIR
 

@
I 

~
 

-
B'.jij 

..;;t-
~
 

N
~
 

tJ 
""'< lfll< !irn: 
~""' 
~
~
 

+::: 
-

r+ 
__:::. 

I!!!§ 

(\ 
{!!;! 

*' 
~t' 

-
IJ

 
;
\
 

-~
 

...:J 
rn 

4<
 

~
 

..L
 

-:=
.-

I'-
-$

\ 
q~ 

[all 
~
 

+
+

, 

tH 
~
 

I'-
r
L

l 

+l< 
i:g

o
 

8 
ttl-

-¥? 
-R 

tH!lh 
<D 

001 
!Ll1 

C\I 
' 

H
 

~0$ 
~
 

12 
-¥? 

** 
Din 

~
 

~
 

(Y
) 

c
:::1

 
~
o
 

,, 
-H~ 

N
 

* ~ ruw 
~
 



-Q
 

..IJ 
tt6 
8 
~
 

~
 

~
 

tlD
 

~
 

~
 

4< 
{~ 

-=
'<

" 

8 
~
 

• 
IT

il' 
...... ~

 

ii* 
~~ 

8 
t:=

i 
m~ ffl 

-JX
 

16 
~
 
~
 

16 
~
~
 

...... :::; 

~* 
~
 

4< 
f;<:E) 
~
 

• 
--=

" 
11110 

W! 
8 
~
 
~
 

tlD
 

~
 

@
 

I--' 
th 

<>B< 
~
 
~
 

iEllS 
~
~
 

,,-
I--' 

If±
@

 
...... ::::; 

._
::>

 

7\ 
'IH

' 
8 

4< 
n 

,,-
IJ

!ID
 

--=
" 

._
::>

 

~
 

1-===l 
llllC

I 
lBl1h 

r'(O 
<

( 
<

( 
I J n 

_
L

 {l!K 
H

 
J.-6 

iS
 

iS
 ii* 

IJ
 

i[llil 16 
16 

IJ
 

~:::] 
t::I 

t:=
i 

DH-l 
-JX

 
~
 

n
..:i 
~
 
~
 

II\ 
~
 
~
 

8 
H

 
l€JJ 

16 
-H

D
 

-H
D

 
/<, 

OW! 
OW! 
~
 tl 

~
 
~
 

l~ 
iEllS 

iEllS 
-R 

C\J 
C\J 

qj\ 
<H1 

• 
• 

• 
• 

• 
• 

• 
• 

,--
C\J 

(Y
) 

'tj-
LO 

<D 
f"-

00 



D
 

• 



1. •*~-~~Y~~-*~mmm~ 
~il'lE:IilFf':tJnlfigl! fit!! · glllfillil~t'.t~ 
C jjii 1 9 l!1l 1-126. 3. 31 ) -1l~f1~IE 

L.t18;1'.'0)*f*I 
>~*~•~u~7~1:$~~~~~*§~~~ ~~u~70)M~§tt~. 
> '.9-c:·~~~c:;~7J<@G• ~ u ~70)!fl:*Jegn1ct~r=J:. VJi±tJJ5trc:.-ti \~t,0)0), @G•~tJ~~ 
~GT~VJ. 9-~~~~c~*~·~U~T~~$~*0)h~*~~~t,O)c~~. 

>~~*§~~~~r=~~v::i. 9-~~~~c~*~•~u~70)m~~§~6~~~ffic 
G T;**61:J:.10.Lt7J<§l~~rt. 

t~N:?CQG 

~- J·>L ~ 
,,,,,, 

~/ 2 
I" ""' O.P. +10.0m 

I ~~m~ffBg:;t*5.Lt7J< I 1 I D '\"l"\'T'\'\ - r~ D '·7 4rn 

I::'. D :ll!fl!i;JoJ<fn · -
Y II ___.------ -op 2.7-31.;;-~-- I\_ 
l;j! ~ 

I i--u~7~5'§~7J<g:~J2S 
1

2 I 

- ~ 

&i I rr . '; 
1fl ... -/ In -m 7-711-

G:J 
1fl ....... -- r.v1 

I i-- u Y7l5B . :ITt1i;Jtti l2.. I 

: i'Ct~il.'dllfl 
()~7J<@G• ~ ,~ '1W7J<xrrm111~/jJ 

0.P. +3.8m 

O.P. ·0.6m ------ -------- -----

u 

0.P. -12.0m @01:1·-·- []_] I· ':.l-1'ic ~ p --- - -

- , 
;i\'il70m ·-. I ~~Jt~l5BO)~~)t, Teti 8=1 

-••• 

''' 



1. •*~•~~Y~~-*~mwm~:•E~*m~ 
(:J*a1:~?:i- 9-t:·:,;~~c:;m1J<gj[]g r v :;-TH'.i*Jill5~(})1t1J<1:-:Ju )-CJ 

~il'lE:IilFf':tJnlfigl! fit!! · glllfillil~t'.t~ 
C jjii 1 9 l!1l 1-126. 3. 31 ) -1l~f1~IE 

• ttll..tl5~1J\G r v :;7J~~&i<. .. ~l)JC'i\lc..:J*agC/ '\ y 1J- ()1' 0 :,;~(})~) :a'.tE!lA 9 00 
•J\yt.J- 11S11:12.x:; rel'\:; r)i' r(J)J~fl~w:a:nt~v:tlli~~ctt00 Lrtr=~".J, :J*aB~1:f£1::90 

1J<(J)xrrlht:a'.fWiil~ v. ;J*a(})rqi_t :S:~i.So 
• ;J*agi1SJ l:>fiP~:S:illlH.Silctt i.So 
• 1\Y1J-i1SJ(J)r~~~1J<:a:;J*actt 0c: c: 1:31:. ~lllJ(J)1J<n:J*actt, 7J<(7)1t1J<~:S:t~~9 0o 

-••• ·-o 

?I 

I:'. 
/ 
l!! 
Iii 

/)J!llf! 

;Ji<;ii'Mi Alll tL 
---HHI I / C f'ili!!) 

iJi\111!! Uf ii! J 

llll& 

>I 
lii 

!--,, __ ,~~ 

I I I , 

Ja>l& 

lb:tJ-

( JJ:?J<~) 

I ;,t$6.il:.7J<0)1 :1--:; I 

I 
/ 

// 
I\ •:;f.J-jre!~lliiJ 

• • 

.' 

"··· ·.' ~ . ..... 

I \ •:; f.J-~ :i1!, 



2. )J*a.lt1J<~~iE~A.~~©M~ 

~•~c~•. 7-~~~~~~)~•~<~a~ ~ 
e1~~-~~~~n~c~~6. ~•~c~R~)~• 
•~ m•m7-~~~m~•~~~ 

JJqll c. :1 !lii~·l~fl 
.·-.. i50A''trf'l* 

,, 

' - i-

LA ( l " 
~?1·~-2 
·. . 

' - -
:•¥.~48 

l IO~A 

' 

iil~l~ll!i 'l'iliil!l 

r v/7~~ll:'li 
( lfilif~) 

'.l!i II±'°" 0) roll ~a I 111i::I B [ti 

lfilif~7J<~;!(@ 

PH~~ ( tt!llllH~~ ) fJI 5 0) 

;~l\P 

lil:tt. 11 !'!!. ,,_ 
00 

Aj 

'1'!206 
·OOA:tti;<il)< 

J~I - !'FA' _ 'CJ 

l·r: 1
•• ~1'/1~AC·8 illl'lllOtl 

';-:IJ~l-L.-.f ~250A)~·~JK 

'"'°"" ·i:1•. ·1: l ,~· 
" ;;;i~~~ ~-ce-'. 

- ~~ "" •• , • _[ .lL ., 
_;)'.fl ~'l't208 

}'~·I!. (~OOA:'lfVJJj( 

··~ l~ll!i l!Jiilii l!l 

I CASE_ 1 I CASE_2 I CASE_3 I CASE_ 4 

t.i: L., (5 I J 

...., -.a:. r vY:r~~ll:m1c1.l£? 

- )j!j7J< ""' ;j!j 7J< :c 

t.i: [., il1)1J 

...... 
• 
\(" 

., 

,~·· 

~ij;E~ i' tJ nlfi~l! fitll. · ~llliillil~~1i'i 
c jli 1 g [!l] t-126. 3. 31 ) -1mf1!!iE 

-- ..... •..ip; I '*"' r 

1 ~ '!) tJ - ~~mt~;st 

'.l!i f.±""" 0) 91J *li J 1nR~ 'Jl: 2 91J 391J I ill;~ , 
" •• •••n 5 ·-· 



2. )l*a.tt1.1<~~iE~Jt!~©M~ : *a~ 
~il'lE:IilFf':tJnlfigl! fit!! · glllfillil~t'.t~ 
C jjii 1 9 l!1l 1-126. 3. 31 ) -1l~f1~IE 

Y ~G~~(J):R~~~Jn(J)~~!ll : ~G~, 7- :J'J[; 1--v-r' ~lt±J(J))j*ag:lii~ifilo 
y Jlffi~~r;:::J: ~xn)Jit(J)~~~ : / \ Y tJ-ti1JG \t~l:fifil;::: -:JG \-ClcJ:)i*ag(J)©t.m 1;:::J: ~ lJ:7J<l§t!(J)@RX;g:lii~ifi\, 

~it~t¥1~Wifi!ii~ 

';r- :;f J ~ H,, 4 
B600 x 42( 

~ ~li! tin 0)@2 il!t1tdtj: 
• 7-7 I~ rv1~i 600mm 
• 7-7 /~rv1F"~~i\ii300mm 
• !lG1¥l:1~cp500, cp250 
• @c~FE\l~E~tt 500mm 

81 0 o C) 
N 0 

0 

"" 
i!lna:. 

/~O '-· 
1 50 

_; I ' 
' - ~ 

'\ 
\ ' ' I ' ' 

' • CB 
' 

•' ' 
I , 

~~;!;~ 

2200 --~~ 

1

4s0Ho 

• ti1 

' 
~ 
. 

1 ' ' 51 -
bOO !-"= 

;j*5~:1\J5t CASE 2 (25/ 10/23liii~~) ;f,!J7J<7J lJ 

-.. ·~· ·-o 

750 
' --

~ ~· ~10B 
(25 A)~ [Jgl)( 

0 
CB "' a . 

0 

~ ~'lli'2( B 
'l:fp;jl)< (500A) 

3700 

~it~t¥1~.!JZfi!ii~ i."1C ??OD 

Jj<;~ (,(:o(J_ 

•2 

ltiJ<~@JiXI IJ y, :"-Mlk 

coo AA I ~....; ~ l I 
"' '" ' 

i!l1JO:J~g· 

7J<1.\1~ I IJ y ·------
;J;f.i!i~4B 

(100A) 

7!'1n 

'·'"I ~ •108 
.vu·,. ~25 AJ'HP-Jll<. 

2 

~
;+.1',il 

n-
o 

At 

~ J.;IJll~~ n lul 

6 



-H-
-H-

• • 
~
 
~
 

____, 
____, 

*' 
H

--
=

 
=

 
~
 
~
 
~
 

air 
(") 

<
( 

0 
~
 
~
 

-r-t 
~::j 

~
 
~
 

l 
l 

0
0

 
(") 

C
\I 

,.... 
'.. 

'.. 
""" 

(£) 
~
 
~
 

-H-
-H-

'"" -
~
 

~
 

'-'! 
'-'! 

air 
~
 
~
 

C
\I 
~
 
~
 

.L
 

""' 
<

( 
~
 

~
 

=
 
~
 

~::I 
~
 

~ 

~
 

<K
 

[t 
I. 

=
..-

1% 
~
 

II 
#.!l1 t 

iii'/ 

8 

• H 
z 

* 
~
 

~
 
~
 

~
 

~
 

i!B.S 
~
 

• 
~
 

(Y
) 

• 



3. -~~*I•ro•~~~ 2~~nmA~I~~ 
N <J I KEYPLAN 

'~ 

2\1:111~* 4 
IJ#H/,,,_ 

:>- 2 5r!l!litfi:A Id:. 4/1 Bc~~fLT!] J', 4/28J: ~ ;5-R*a~,ii~~Bo 
:.- 6/41=:2~0);,~~Jlffi~a;i*a~l=:~~o G) 

A llll 
[ A BB:ifLiEJ~ C ~UrL~*J5t) ] '&':i!'."->::•fti! 

N cl I 

n1Jtgu// 

-••• ·-o 

e : ;J~~ 17 I 17* 
e : ift~iB!~ ~ ;J~a~ ( 6/ 41<::~~) 2 I 2* 

: ift~i!ri ~ 6 I 6* 

OP+3.8m 

'01 i:E31'51J\ ,;:_ 
1~ '~ /llll E5 ".....} 
'i'EY.±1"; 1-m-<ES ---1.';f<ifiO ES L-:5<..X 

/\':)1J-

OP-0.6m 

IJiG~ f:; 

6001nm 
<> > 

A - A ~fi 1'iii 

0 

d 

Jl!l!IJllJ:I< 
It'll! r i.-·.-,, 

'&\11.7-t';;)t,i 

,..,., 

0 

'!-7· !vH11 
--~'/ ~lli600 

7.J< iii 
~IMlli 

m 



3. )l*a.lt7J<If;OJiifW~~)5t 2-5t!1I!JLA )lfiiJl)~JJ~*a~G) 

';;- ~~Zi~Ug@f~ (4/29) 1J1G 1 7 F.l*~~f~ (5/29) , ~1:t8~/;:::Jlffi.@flct1&1' G, -l5B/ct;J*6o 
');- G1J1 G, '7-7'Jvl--Ll-11"\till (..tl5B'.5:ti)' 11ic•~®l5B, /\~1J-*~~-~PJT1ct*;Jf!*a0)~7\)5to 

N tj 

A 

------------------

IfZ flijlg] 

[)~IJ).lffi.~~ti~~ilii\.ll~;IU5t ( a{!i,WdilJ) ] 

-·~ . --o 

S 1 S3 S4 S5 S6 S2 

"'~·''" -~ -··~ ''-·\llTI l.IO--·uo • Tl 1.q. 

4/29 ~tif!Hi!i/Jv/ 

SI S3 S4 S5 S6 

5/29 
C1".rJHI) 

f\'J1J-1Jv 

A f'L~1J 

S1S3SIJStSG S2 OP+1000 12 :t::Llu:LL .. 
-----------==­

' OP+3.8m 

· "II '"' 1l!'F t=o · I~ IJDI. s:::. • a•• i • ••w~a•••••M ~ _<;> _____ _ 

fLf91J 
: 8'( l;IJ: 
:4-8'( 
:0-4°( 

OP-0.6m 

A- Aljfi iii~ 

sz - :O'Cl;lr ------------------

y ;J*atJ~l!Ai cti VJ: ti \'7-7Jv r- L!-10)1tr 
•1;:::~~,00~•2*§,~1;:::~~-1;::: 
~~o 
C~~iE~i\.~~/;:::;t.)t; \-C=b, 7-t lvH.dl'/ct;J 
~~)!£~, ~~G~~-§~h-C~~ 
G~fi-§&£~,~¢c~~~~~~ 
3/;:::~GtJ' L/6bJ~~Jlffi.W§11ic•. ) 



3. )l*a.lt7J<If;OJiifW~~)5t 2-5t!1I!JLA )lfiiJl)~JJ~*a~® 

;.. ;,~~J&/g1J1 i'.:J)j*agl::::6141::::11k:~f~, ;1J:i~LJ11-7' 1~ H1f1~-c-g~;j*a vn: ~?fiti~ snob\ Jlill~lctilk:!lill v ""C": i13 ~, ;j*i5 
O))i~ld::tJ9'1:l\ 

;.. ~~IE~i\.~~C:::i.JS;l\\!iI 1c~:'tt;,5i v ""C'.', 1;,I ""F O)J: 31J:*jtj 1J1~1J:o L: C::1J1~1tJ C:: ~ x Sh.@, 
rn~1J<1i'T O)il£,h l::::d: ~, r L; Y'filSJ1'1J< 1i'Tilk:iti1Jlj:_ v ""C'.' ~ \.@ c. C:: 
±J'lii!ilit§IO)§U'.FL*lll@l'IZ:::d: ~, I\ '.Y 1J-IQJ::l: 0)[;:@1Jl+B1'1J:~ \ L: C:: ~ 

N ,q 
l~ 

S1 S3 S4SES6 S.2 op110.oo o 
11! ! ~!!I! !I! ! -
~ I 

Ar--~ 

l'llB(l)l> 
1<71:1-
~ 

I i 
~t~·;.o;#J-

J\::;t.J-JJ:v 

AU 
. "rj ,., ~ 
. I~ Jllll t:::1 

• • ;,t*'ll~ 

~--.;::-~-~-
-...,/"-""~"-'"" S2 •. :Sf['El"" """""""""'"""" SI .1R1..1ID.8 --~1;t1.i)ii:tli~.SC:IEJ111 

" " ~~"" 
:if oolg] 

~ 
I 

A- AlffT llii IZI 
[)!!IJ)Jl\\~~ti!!~iJl\\~~*i5t ( a~*P-0)] 8'CJ;)..t 4-S'C 0-4'( -:O'Cli).r 

OP+3.8m 
------------

OP-0.6m 

SI o3 S4 SS S6 S2 SI S3 S4 S5 S6 S2 SI S3 S4 S5 S6 S2 

... 8ti.i.rliill7J: v ( ;Ml~lllltfi 1 T F.I lit) -- ,-' 6/ 29 ----- ~t;~HiEiJJ: v" 7/4 ••• ·-· 



KEYPLAN N cl I 

3. )l*a.lt7J<If;OJiifW~A)5t 2 5~1m~U5f ~ !---t5BtfttiI~A)5t 
~ 2 !§r!ruJ~u9":? 1--l'!iBlcJ:, 6tsc~u:rLJ'BJ' 
)> 6113J: l0 :i:iJMe/g I<-l:iJMaJi~iiruJ~i:l 

[ B g~lfliiir&I C ~UrL~7\j5t) l 
N c I I 

tA 

cc 
...,_ 
I-
air 
N 

-••• --o 

••• • • ·1 Alf\ ••e • . I ,,,,,,,,,, 

I 

• • '<!if.±~ 
• /~11•~ ~ 

• ~11~8~ . ,,.~J.nn i;;;;;;;;i 

OP+1.85m 

500 

0 
-I 

OP-0.65m 

'~ 
.. ,,, " , ·c 

,; l "!1111'!.ilj< 
~lli'i-L>'.IT 

a 

18 I 18* 
6/6* 

00 m 

•f!fl!1··t'>i1''f 

qi500 

(_) 

0 

c···' 

3~f!J11' 
lelli'~l,:•T 

Jf!>l!'il··t::n:tif 

©BS~ 

I 

A - A ~fi[lij 

D , 

7./<117 
~!lill~lii 



3. )l*a.lt7J<If;OJiifW~~;5t 2 5~1m~U5f ~ 1---f§B)~Jl)~Jl>E*a~ 
>- I:ll!Jirnll:: if.3l \-CI~ '.'l 7.J-:§'~51~ v, l*R l::)i\Ii1:11f 1:/i~ l' v -Cl \-80 
;.. ~~ii~~l::i1J1 6 2 ~Fa~f!ilmf:l'@ G -C d5 V), -§B~Pfii::i);)l \ \:")~*6 G -Cl \l;, '(s(})C:::Fi!.\tYIL.Qo 
} v1J1 v, ~~IHJ\.~C:::tt,51: v -C' -§Bl::)i\Ii~1flil'1J1~h-Cl \-i5ffIDPfiufl 6h-31E:lt.J. !B1JDx~m(})Li>J\~·11'0251;fJ-Ct~ 

~1:frfjj, 

N ..d 810 811 S12 814 

A 

$'J\~:1 /) 

A 

RID_ 

. 'll1"8 ""' 'I ~JJlll. ~ 

• . •;O;""' ""' . l)f:. ilii:J 8 

#2 T/B 

SIO Sil $12 $13 814 $15 
GLOP+1 l.600 

___l_:_1. -' ------------
-------.----,-~ 

II II 
I I II II 
l•I l•I I'' ''I 1•1 
II II I' 

0

1 11 

'.: !.: "' .:: ,I! 
!1 !1 I I I off.3,51il3 

0P+3 2 ~ ~ ~ 
0~7~33 11 

OP+ 1 &;m 

A-A!fioo~ 

OP+6 000 

OP+31m 

op,Q,p!jm 

~00~ 

r•••tt•••~~c••~ll I ii a'C~J..t. 4-a'C o-4'c ...-c;~c:~ii J 

S13 S14 Sl5 

- -:>10S1 I SIZ .61\,+16fi. +167, 

~ ~ 

- 6I13 < llll~illl l 6/29 7/4 
•J • ·-· 



~
 
~
 

-=<"'" 

H
 

m
 

<
( 

~
 

~:::j 
~
 

mn 
(Y

) 

~
 
~
 

=
..-

~
 

#.!l1 
8 

• H * ~ ~ i!llS • 
(Y

) 

z z <
( 

_
J
 

a
_

 

>­w
 

::.<'. '" + Q
_

 

0 -
,--._ 

1ll2 
4

'1
 

-H
P 
~
 

ey 
m

!t 
r..: 
~
 

0
~
 

~
~
 

_
. ;{E 

,..... " 
,,...... 

.J..(, 

~
 

[Il 
N

 

-<!< rrr: 
..,....... 

r--.. 
_

_
J

 
'-

../ 

l'h
 

_
, 
~
 

"
-
' 

~
 t 

HS 
p,j-
~
 

~:10 
z 

u
 

...... 

D
 

• 
µ 

a"~rr,; : 
!
~
 

u
 

: • • 
. 

a 
-

-• 

" 
-

-r
l 

--=
-----

I§
 

~
 

E
 

"' "' N +
 

Q
_

 

0 
• 

<
( 

<
( -It! 

m
R· 

'"'"' 
. 

""'" 
. 

r..: 
i..O: 

~· 

-
-
-
-
-

-
-
-

-
-

-
' " ' ' " 

' -
' 

=
.
 

·-' 
. 

-1:10 
. 

is: 
,. 

f:::j 
. . 

/ 

. . 
. 

(Y
) 
~
 

L
il 

l.O
 

....... 
....... 
0 

0 
• 
~
 

,--._ 

t
<
~
 

l.O
 

L
il 

~
.
\
€
 

t-> 
I'-> 

!lEI ~
 

....... 
' 

0 
W

I 
0 

~! 
-
~
 

- ~
 

~
 

t
i lo' 

!Inn 
l{llll 

\-J lffi,l 
E

 
E

 
-

l€« 
I'-> 

I'-> 
--'>

 
' 

-
-

("\ 
-

W
I _

, 
~
{
 _

, 
~
~
 

f'h
 

" 
l'h

 
IJ

 
-

-
--'>

 
~
 HE 

l{llll 
~
m
:
 

• lilt' tt 
-< !-<

 
_

L
_

 
Dlill !..:! 

~
 

ltffi-
~
 

ltffi-
:!21 ~

 
--

--
l{llll l{llll 

am l{llll 
. 

{ttl( 
• 
~
 

llJll~ tiH "~ ~~ 
o111a 

* 
~
 tlllS 

~
 

=
 

=
 

---' 
,,_

 
"""' 
=

 
.. 

.. 
. . 

. . 
~
 

0 
=

 
~""' 
=·--

• 
'-

../ 

0 0 
. 

0 0 

-
' 

0 
' 



3. -~~*I•ro•~~~ 3~~nmo~I~~ 
[ D §BiJZmi~ ( ~~rLt:kJ5t) ]( 1-126. 7. 4B~liiil 

N cl I 

3-2} 
T/B 

', 

/ 
/ 

".J .. -: 

. 
illil'li'L 

~
'' ,i;-:, 

@ © i'·JI 
, 1 

js 

13~r/ 8 I 

A - A l'ffimi 

8JllH 

CP+6. Um "- -------- ---
OP+5.5rn 

Jj\ jI'.z 
~!!Jiil 

OP-1.1m 

~HL 
i>li 

KEY PLAN N cl I 

''''fi,O 

.~ 'h J 

- .'C I< c··'"' 

D 

lll\M!iiJ:k 
[l;i!f [,;>} 

l~!l!1~l'A1'11 

d' 

Oll\tl:foiJ< 
~l!tt l•;,.'1 

tJ·······D3~© 
l&'llY~l::'.:,!M' 

OP+0.2m 

B - B [ffimi 

1-126. 7. 4Hl.tt 

0 : 1*~1§( 9~§) ~~ 7 3 I 24 

e : ll~iiilflAfflrL( 179§) ~~ 7 0 I 24 

: 1*~ii(9~ii)~7 717 
: i~~i.!ftiiilflAfflrL( 179§) ~7 o I 31 

_ < ~~rL*~ · trz~~1c:n rc1;t, ~tJox-:tl!ll: 
•• ·~· ~/i1!i1Cf'f~ \ , ~~iJJ~~·~© I) ) 

© ;~*5~11711 
'§Jj 'E3 ~"1\/ll!il. 1~ '· lilD. t::l - l!~~ 

14 



I 
--"' 
..... 
!I! 

I 
BIK 

CO
 

I 
• !II 

-
.. 

~
 

• 
air 
(\I 

1
' I n 

I'( 
w

 
It-'.l.I 
BE 
IE 

...... 
H

 

z 

l!iil 
,.... 

• 
Ill .. 

llE 
P.1-

• 
• 

...... 
~
 

1-' 
_, 



4. n~~~~~~~-- 2~~nmACT1JL:~-~~M)ffi 
[:ilifiili11 CBJiii!1RUn'Slit;) ] 

OP·0.6 

[ :;p: ii li1I ] ,A . 
·-

.;;,1: 
J.ti}~¥·1• ••• 

.... 

•• 
I TI B I 

===-s~~-=:-~lJ.r.:__ 
c:----==::::::---._ =-=----.,---'] 
C:: --=-=----= =--- --L:::::.--::"j 

[~ l~---==~i=::=:i 
:. :·" ·7-:~ -~ .. '.'~ :···.:1," .•·-~--.... -
• ''.. "'k.'· '. , .. ~; ;. .... 

\ ,,, ' • ~· ~ • 1 _,. 

• •• ... ·:: --· '1~~ ... • -· ·-. .....-'., 

.-1 I .. ·-, · , . • • ;··. .. "I B!l!l'i5\' 
.~:: '. ·~.1::)\.. ;··~ ... 1~<1 ilir,1:11 

( 

· 11 ..... . :_:;9-:-;r:;lft:.~ .· "-.::~ ;.', 
' J ~ • (\:.. •• • • • - • . / : . ... .. .. ·-· ·'· ·~ 

[
•\ I'"' - . · ii;~· ' ['l : ') .t-:.:,. '1-. .. ..... ~ •• 

I ,. .. . ..~. •' . , -· . ~ ··v- '.··~ . '.': ... ' , ... ".:~~. -""""' r .... ,t.".: . . . 11•·' ··t1:- · • 
~···.· · .. :· '/····· · .. · .... • ··---

·~1.i'IPJ ---.::-.:_-'·!' ·" -~·~~ _:_:~·) -

(T11~7:1:1-l:::Rllll ~l'i:M•~ 
tM~J::ftfJ''?>llE) 1111 

A - A i'lfi!Ililllllli11 
-·. -~ ..... -. ' 

( ; ... ;,_. .:t'< ~- " ''•"':- ;, • 

ll:li'i 
~till 
111111 

- . :l*i'i - . 
[ _______ 1 : mu: 11 
,' .. 
' : /~·;; :h­

: 1a'! 
::R:M~~ 

,··-~l::t:tr":""::~\ i ···:1.t'"t..!1'1.f--:t..r. /,."' , 
.•. "&"'' ...... •\ ,' f;l$1.irPJ .~ ~ " 4., I / 

': ._ _ •. - ',t4, (T1'1t.fJ''?>:l:J;l7f:!*J,.l;, T11«;.< :1:1-1::: '':. . .. • . , ~'> ll:11i~tt1(1)!l!iliitM~..1:n-fl'-:.11~l 
'. i -

' ' ' ., • ' ' ' ; '> I ,. 

';i~·:,: 1( \,,~51.;•/" ............ .. 
• J >: , -" "'-'----, ............. -

~ .. ~ • '<:::: " ": .... --~,..._jXJV:::;t;C ,,.""'"' 
..; ..... ;-. ,, .. , .. ,.,,· ,,. .. ......... ""',,./''~~'"·····\ ... 

. ~ ll . . ,._, 
: , • $1 ! : " - I' •I 4 •I I I I I I I I I I I I I I I I I I. 

' • . " " ' I~ 'ml'i5\'rml ' 

··'· ..... _~,..,, / ... ~.-,.-~~-\ ------
:/ -..·· ·~1-, ;;zr ., •· .• "./ • Bll11Ttf81P11a • 

A< J ' ;tJ ..J-, ·~'*• ~1-;/·'f.'fJ.·tJ""="r"''· , .. t,~rJ.'fl'I... 11 • ..................... • 

- -"' ~ JlllJll;l!L• I '-,i~.:.C~~ "~-.!. _!;:./ (!ilftlJ:IJ~2m..t) .. . --
·-o 16 



I 
lllll 

-R
 

• " 
lllll 

fl! 
.... 

n
:r 

... ... 

II 
~-! 

•4 
'I

 
,
_

j
 

-
-
"
 

l'T> 
@

 

C\J 
~
 

I-
m

 
.._,, .. 
<

( 
~
 

1-:l 
~
 

mn 
C\J 

~
~
 

llt!C
 

~
 

~
 

....... 
4<

 
~
 

-=
..-

~
 

t{C 
ii 

.L6 
•.(\ 

L
l 

-R 
el 

'" 
l!I 

I<, 
Ill 
'--' 

R
 

1§!1 
Iii 

• 
t:I 

"tj" 
........ 

~a 
ii! 
!!!:: 
fl>! 0 

0 
0 

I 
-R

 

0 

o ---
-

:o
 -----

a---
--o----: 

0 
-

-
_-__ -o----

-
-
0

 

....... 
1§!1 
Iii 

"' 
Ill-

D
 

o_ 
........ 

0 

• • 

I 

.. . . 
,..... 

: 
: 

-4 

~=~ ~ 
: i;t-: 

~
 

=•= ~ 
·
-
·
 

"'6 
• iiH

lr.· 
-

•c
:.· 

.
.
 

:tta: 
~
 

·m
· ....._; 

• 
• 

· .... I 
C

D
 

I 
..._ 
f-

• llE • I._, _, 



• 
'tj" 

....... 

I 
,_

-
•' 

I 
' 

0 
0 

0 

t,~~ii~ .. :--... ; ·i~ :.~:~;~::···--~~~~:·.~~~-• 
0 

'-:··-
:o

 -----
0

: 
-

-
--o

-···: 

o 
-

----·o·---
-

-O
 

I 
0 0 

'"
 

0
1

 
' 
"
~
'
 

-_-
.o._-

1" 
0

,
 

"' 0 o_ 
0 

"' . 
' 

', 

,....... 
l!!I 
11!!1 
f.1-
....... 

• 
• 

• 
~-~= 
..... ~ .. -
•• 
•• 
•• 
' •• 
I • 
• • I 

I 
C

D
 

I 

-.... 
f-

,..... 
(
!)

 

0 • 
a.. 
0 
....., 

...... 
...... 
. ..,.. 
: .. : ...... . "'-. ....... ••• 
. . 
: .... : 
• ili•ll • 
. ..,.. . 
..... 
:cc: 
• 

• 
••• 

<C • llE • co 

1-, 
_, 



~
~
 

11110 

~
 

~
 
~
 

4<
 

,...... 
=

..-
~
 

t{C 
5 

.L6 
•1' 

L
l 

~
 

-'" 
l!I 

I<, 
Ill 
'-

' 

R
 

lli!I 
Ill 

• 
1:::1 

'tj" 
....... 

f ,. 
' .. 

I 

f ., . 
. 

. . 
-· 

~-· 
I 

' 
. . 

! .. ,,._ .· ' , 
! -~-~, 
~
·
 

• 

I 
' 

I 
--

. 

0 
-

_-__ -o----
-
-
0

 
-

0 
-

-
_

Q
 __ -

0 
o.--

"' 0 o_ 
0 

~
 

1" -· 
·. 

~
 

lli!I 
Ill 
Ill-
....... . 

··· ..... 

s ~ 
1'· 

U
! 

I I I 
I 

I 

•• 
•• 
' •• 
• • 
• • • I 

I 
C

D
 

I 

-.... 
f-

,...... 
<D

 
0 ' 
C

l. 
0 
'-

' 

...... 
:m

r: 
...... 
• IJ;;J • 
..... 
. .,._. 
·...-· 
:EB: 
·-· ·-· •ifiilr.. 

·-· 
:aa: 
:m

: 
. . 
..... 

\
/
 

<C 



II ~ 

• 
'tj" 

....... 

0 
-

-----o----

0 
-

_-
-
0
~
_
 -

0 
0

,
 

-
-
0

 
-

"' D
 

o_ 
0 

'1' 
I 

I I 

•• 
•• 
•• I 

I 
C

D
 

I 
..._ 
f-

\ 
' 

' ' 
<C 

0 N
 



5. 2~~nmA •E~*•m~~~©~~~ 
• Jlffi~7-91J1 6. 1x:~1J-*~5l'.~~fifl\blliGg; · 7- ::7';1; r-1..;1 (])~lffl(])Jlffi~1J\liDti \J~~~ 
• @cg~ VJ asct:u1'~1J-*~5l'.~~fiJ1~1:::Jti \-C/Jx -:7l::J:.Qlii~r:B:a~l5w Gi'C*Ei~. 

CDT 1 I\~ 1J-1J~~tl~~3!iEJ I::~~ Lt -Cli \.Q L. t. ilSJ: Ulffil5GC7)7~1J~;_iR ::> -Cli \.QC C::: :S:lii~ifB(f.71 r 16) 
C2!T26SJ:UT1OJ\~1J-1J~6SB:li \I::~~ Lt -Cli \.QC C::: :S:lii~ifB(f.71 ~· 17) 
~)T8 (/ \ ~ 1J-*~5l'.~11ilJpJ[) ~illl:::Jli \Tiet. )JR*ag~[§JC7)7~lct:JR ::> lV \.Qn(])(]), :U1J'Ll*-ii&~3![§] 

c: lcJJ~~ Lt -cti \7J:v' L. c: :S:lii~r:B(f.71 r' 1 s) 
<4lT15 c; 1~1J-*~5l'.~~fifl) 1:: :Jv '-Cid:. ;i*ag~iEJC7)7~1J~:i ::> -cti \.QL. c: :S:lii~r:B(f.71 r" 19,20) 
(Q)3':1;t8~1::. J \ ~ /J-~illl:::f@~/\(])n(]):§:lii~Kfl Lt -CilS VJ. J \ ~ 1J-EJ1;f1J~;j ::> -Cv \.Q~/\)5t:§:lii~Kfl 

I\ 'Y 1.J-*~~~~pjfl;::cts~ Y"()Jit~O))ru] 
AE'.~~Dtg 

7- :tJv ~ J'1 =---!1!~~1',!1 
i . 

'" 

: /(•y"JJ­

: :ill~Jljijll!J 

~"" : ~l~~i'l 
CD : i!l~i!!~f' 

"-'.,;; *" 

'' '" ' 

N tj ;Jilii*i58FB~Bi\'1*~80cm I I •y jJ-*~80cm 
,! - -

, , 

'''' 

'' 

I 2-i5- TI B I 
[ ljliil!I] 

SLiS:r.~ - -- A-AIJ!liim J~''.JtJ-1•n==~~ ~. ii1!1:S'!l!'tt:21 

t+ • 



6. 2~~nmA ~~·~~©-~E•m 

ii® . i&iltt~J::-illf!t:•• 
lfliiilil £;: ffil"f!LJI£;: § L \ "tliraJ • liil©iRUm '&: aM!i. 
~8a:JJ::U~~~~IP.l·*~~~~&?~#~.Q&© 
0), litLtJ'f!~ [.,"'CL\ .Q ~ t t ilil. 
;i;liEiit9~~. ;tllf§£;:J:: .Q~li~Um [.,"'CL \f.: &© 
©. ~R©•etC.QJ::~C*li#f!~. 

N ..-I 

A 

EJ!1j 

. ;n1i;~ei 
• ::i1;'1!! 
e : il'lill i!f-llili!:i!fll:.il!Mifi 

)Jit[Cj] • )Jit)i))l~'.\Eiu~ -

2 ~~ll:±i\: A iJZ llii ~ 
jRIJ JE ~ii !ii!!!.[~ r; : iJii~ ~ lJ1!Jiill.uAiOiilrl I S1 S3 S~SeS6 S2 

1 @l § iJ!ll '.lE 2 IEJ § iRll '.fE 
il1li 2' iRIJ>E J.nti! mt loJ )!( il1li 2' iRIJ>E i.nti! mt rti]J¥: 
O.P. ~~IJ cm/min O.P. ~~IJ cm/min I O.P.+ 3.8m 

2.5 I rn11~mtt.., I 2.5 16:33 0.077 1 0.5 iiiili 

16:32 0.071 1 0.5 iiii§ 
0.P.+ 2.5m 21 16:061 0.0721 10.5 i¥li!§I I 21 16:31 0.05 10.8 ""' ' 0.P.+ 2.0m I' 16:31 0.042 10.8 "'" 0.P.+ 1.5m 

1.5 16:09 0.06 1 o.5 mi"i 1.5 16:30 0.011 10.5 "'" 
·~ O.P.+ 1.0m 

1 16: 11 0. 1 10.5 J<ji!j 1 16:29 0.002 9.a m 0.P.+ 0.5m 
0.P.+ Om 

0.5 16:12 0.2 11 l'llim 0.5 16:28 0.001 12 fili 0.P.- 0.6m O.P.- O.Sm 
16:13 0. 1 11.5 J<ji!!J 

OI 16:13 0.02 I 5 [Ii' 
0 16:27 0.015 2.7 "* !R )h[icJCJJ1'.il© - .s. 16:15 0.024 1 ~t 

Mi~ ~ 16:15 0.032 2 ~t ,,,. 

-051 16:21 0.019 0" jtJli: 
1t 1 • • ;~ 1'19 

-0.5 16:26 0.015 2.7 U! . 16:22 0.019 2.5 1tll! - " t+ •••n 22 ·-· 



6. 2~~nmA ~~·~~©·~~-~ 

u 
ttiRIJ 8' t;: I~ fill! 1RU 0) *UL '!: fl "'F t.. "t" L \ a> It IF "t' ;; 'J . 
l!IUiillH: lit!.#~ (.; "t" L \a> t lttl2E. 
ttiftlJff• ( lilP.J:fJ\ .:l:l:iliil§nlP.J) ~tlt.1.ll'S' [.. "t" L \ Q. 

lira.J • liil0>iRU2E0>R•. litt.n'~(.;"t"L\QC:tn'€> 
1111!1RU O> *U!fiD t: f¥ L \ 1111! t i' v:,.. 7 rill O> Ril BB 
t:ill,;"t"llllflt*:fJ'liWAt.., /~'/ 1.J-O)flL\l'ISJf. na 
tf • 'r-7Jlf i' v1'Jllill8Bt:7.klin'ft~t.."t"L\a">C:t 
n', ;J:f:BO>~Pat fl-:> "t"L\.Q t:fl~ €>tl..Q. 

-••• 

• : )Jii~ • )Jiii*),Q~Ai:'lliil 

S1 S3 84 SE 86 S2 OP+10.00 1:7 

O.P.+ 3.Sm 

o.e.~ .. o.enL. 

. 
O.P.+ 2.Sm .... 
0.P.t 2.0m/ .. 
0.P.+ 1.5m·· /' 
O,P, t 1.0m.-· 
0.P.t 0.Sm" " 
O.P.+ Om ... 
O.P. 0.5m 

_.,· 

N .......! 
13.J!n 
: Jll;:.~ 

• •:lfli'l!i 
• • im ;iJ\ 1!1-;!tl'i!i!li'll! ii Wi -I \ y tJ -1J. I_, 

2~8.!l::tli;AJp:iilJ 

.....~ _, c©'ttiaJ 'ttii!i"'t'~~il±~ rEJ '- /JIL IJ • /)IL "i:i I o;r:::i 

.,, loJ '[l, ~ (i11LoR) 
O.P. m 

2.5 'fliilli • 1 [QI § ill~ :tE 
~UiEtJ: u Ill : 2 [QI § l!l~ ;(E: 

' I I flj~illi 
< 1 ll!H:ll: fiiJ El l 

LS I I,..,..~- fljj!!j 

.-- . fliilli ... · 

05 ~ fljj!!j 

lt.li 
" ' 0 fliilli - lt. 

t.ll! 
0.5 ~ lt.lfi: 

0 0.05 0.1 0.15 0.2 0.25 
111'1'1.(~ 

23 



• 
I'-

C
J 

u
;
-
-

<
( 

z 



<".> 

,_ 
"' "' 

!!! 
I 

on 
~
 

-

""" ·~ 9 
"' -

~
 • 

:> • 
-

.ii 
~
 

-
.iQ • 
~
 
~
 

~
 

• 
C

Z
 

• 
-R

 

* 
9!!l 

~
 

SIE 
"" 

. 
, ..>

 

~
 

....) 
(
' 

Q
 • 

IJ
 

-.... 

0 
-<

O
 

"' I "' 

«: • 
~
 

I 
I!! 

~
 

rt 

lit • 
~
~
 

co 
H

 
<-K

 

co 

r----
C'\I 

Q
 

s 
~
 

9 
tt 

P.1-
~
 

4tl 
ill 

=
 

:I'! 
• - IJ «: 

.c 
~
 

..... 
411 

*K 
:> 

--
• 

... 
...::. 

.ii 
• 

('I 
Dir 

.iQ 
Dir 

C
") 

Jl.9 
<

? 

L
l 

~
 

at! 
~
 

"'i 
D

ltl 
• 

• 
~
 

C'\I * 
<II 

H
 

H
 • 

:l!t 
Dir 

I~ 
A

 
A

 
N

 
411 

~
 

<»1 
........ 

[Jil 
Et'111 

~
 
~
 

!1!111 

!llf' 
:\[Ill! 
tw 
~
 

• 
00 

-
-

-
-

~
--

-
-

-
-

-
-
~
 

H
 

$ 
:It! 

lJii' 
~
 
~
 

!'!!! 
~
 
~
 

~
 

-1$11 
=

 
"' 

-R
 

-R
 

~
 
~
 

• 
~
 
~
 

!!ltt 

~
 

* ;l!I{ "" 

m
 

~
 

* 

I
-
-m

 
~
 

* !.l* ~ 

-< '* ~ 
-!--. 

-
~
 

!\'!( 

* 
-
~
-

~
 

... -
--

~
 

... -< '* . --
I.,.. 
~
 --

~
 

* Wi -K
 

It-,'\ 
~
 

--'-

Ll'l 
N

 



g;,:: 
P

ll' 
=

 0 w
 

_
J
 

-11a1. 
I it~---

•
•
 

1 
c 

""".ar"lil . 

. 
·4

: 
.•.. 

; 



·
~
 

• 

w
 

E
E

 

* :Ht 
11110 





~
 

--=> (\ 
I J 
-~
 
~
 

tlD
 

-
~
 

~
 

-=> 

'"" -
(\ 

[Il] 
~
 

I J 
-

~
 

8 
~
 

* 
4

<
 

~I 
..,,,.... 

~
 

BE 
.D

 
~
 

~
 

8 
.I.6 

K
 

~
 

....--
?$:. 

T
-
~
 

• 
-

~
 

* 
fifll1 
,,, 

~
 

WQ 
n 

r-.... 
r-.... 

,
-

C\J 
+: 
• 

'-
./

 
'-

./
 

*l 
I! 

J-' 
... ~ 



• 



0 

.\!.:! 

Ol®l 
__) 

1Ei 
~::I 

ffiK 
-G

 
~
 

* 
......:i 
r+> 

P-* 
_,..,_, 

~9~ 
, 

__) 

~
 

=
 

>
!II' 

* 
Q@

 
~
 

fL 
~
 

l'h
 

=
 

0 
7 

• 
. ·. 

~
-

'-' 
t 

-
~
 

.f
 

A1: 2 

--:::~;~~~i~:t 
• 

• i 

~
1
·
 

-
-
·
 

~
 

.. I 

~
 

'r
.. 

n 
C

ID
' 

.... ..::: 
m::l 

G
 

8 LD 

,. 

~
 

.,.---

-
I 

~
 

.,.---

[fil!J 
ci 
z 

~
 

L
l 

.\!.:! 
;
\
 

~
 

iJ
 

, 
ll<lt 
=

 

I 
~
 

~
 

[Q] 
iiiii 



9-t:::J~1¥*i~~O)it91'7J<;J;m'.OJ~~)R< 1511~1.J<O~~f~~I 1) :P> 
OI 1J :P~1i1= r 1J 7".7 D. CH-3) :Jlll.~tf ~ <, w:o~;!lll.~cct:s ::i rc;i:amu0No.0-3-2ctt!rf"7J<0 

),& J,j. _tJj" :§'. *1!*31: q:i 0 

03F.l1~~1*, ~!m)JlJrL cH-3i!ll1~1.Jl'j~ l'" 
0 No.0-3-21=::>0 \-Cn, f.llttld: 20,000Bq/Lf!i~£ci~l' v -C0 \01.:l\ 3ITil~:fJl,g::*ffi*31:9 0" 

Bq/L 1 'Sllll1~m~1t1rf1J<o)~ f3, :::z r-o ::;7r; bilJJ'!'O)!i!J~ 

10,000,000 

1,000,000 

100.000 

10,000 

1,000 
~ - -

~. - -oCl:P 0.1. Q e 0 ~ <!!Cl 0 
100 

10 

G/20 6119 7119 8118 9117 ·I0/1711/1612/'16 1115 2/14 3/16 4/'15 5115 6114 7114 

" H 

" '"'"· 

1 '5!!1!1~mHtliT7J<O) I- 1
) 'f') bil(ll'0)!1HJ; 

llqll 

10,000,000 

1,000.000 

100.000 

10,000 • ~ 

1,000 

100 

10 

0 
Q 

5120 6119 7/19 8118 9/17 10/1711116 ·12116 1115 2/14 3116 4/15 5115 6/14 7/14 

'° ~? . .Iii! 

""''"'' 

...,._lfl:l"FiJ<,No0-1 0 'J,jjf'f;f;No0·1·1 A ttll1'iJ<,No0·1·2 • tt!l"Fi)<No 0·3·1 • t~ff7)(,No0·1 A lt!!""F*No.0-1·1 --A- iltrTt)(.No.0·1·2 4 lt!fFJ)cNo 0·3-1 

"'o ;,p o1to ;,p H-3 H-3 H-3 H-3 

• lt!(l'Jl<.No.0-3-2 0 tth.-l',tNo.0-2 • ±!P.-f-;l<No.0-4 o H!ff JKNo.O 3 2 o ttl!r :!l<No.o 2 o J1i!"f;11<.No.0-4 ,,, ,,, 
"' H·3 H·3 H·3 

-t~ ·~•ti 5 
''""""' 



9-t:::;m.¥*i~~O)it91'1J<IIJl0)~7\)5t < 1,25~1~1.J<D ~~I 1) -P > 
0 ~ff)'Cl=~~ll!![ GJCNo. 1-150)};i(1_Ka7 /101=~li1lio Cs-1371ct0.88Bq/L, ~ S lct11 OBo/L, H-31ct 

7 4,000Bq/L, IQJ G~t"~rg~i§Jttll'51=i153No. 1-12C::IQJt~O);;~C'i15':J1Co 
0 No.1-160)~/:l let, I~ttld:1 OOlJBq/L:§:l'[Q)3v/'\J[,,£C'{al', 
0 No. 1-170)~ S i!~7'.:l~1 OlJBq/Lf~~£C' t~ L/"CG \.Q-l'J, Jttjl'$0)No. 1 Id:, 1 OOBq/Lt~~C::{a 

v\v/'\)[,,o 

0 No. 1-16~No. 1-17 ~r'J I Jllrn-1' 'Y r l=v \)'C o)fit~i§7'.:l~1:rtt G -CG \3 ii!~~ 1~7'.:l~i1500 
0 r 1) .::fr) bi!~ld:, No. 17'.:l~!Nisr~G \i!~C'i1537'.:l\ Ja"Fjt_!if[j]7'.:l~*l**il'G, 
0 51 ~*il'G~, ')I )[,,if\ 1' 'Y r &lJNo. 1-16(P) C'O))[,Zd:J.tl1:§:~·l**J'C G, 9}fl~l\O))Jft:±J~J5lt1=§5/)l).Q, 

1, 2131ll!HY7.KDFilllttlT/.kO)~ 8' ;;z r 0 YcP) Llilfj'O)!if.!$ 1, 2131ll!RY/J<DFillltlJ 1'7.KO) r 1) 7 1
) LlilJltO)Jit!$ 

Bqll Elq/L 

10,000,000 g/16- ~ll~*1:1f!¥ 10,000,000 B.1$-, ~110*1;-f!~ 

1,000,000 I 1,000,000 

100,000 
100.000 H-;J 

tjW;,::IJ[ --
10.000 I I II ......... -;;;;;{j 7"m...c:;re ;iii I 

10,000 I ~~~MA.: I ~oooos~, ' 
........................................ ,,. • ...J.'T• ..... ~ -. I 

1,000 

100 I I , .. "" 
';!f,y 
·:mm 

10 108'" I 

5120 6119 7119 8118 9i17 101171111612116 1115 2111\ 3/16 4115 5/15 6114 7114 

+ iJjff;KNo.1 

"' o tltrT-7/>No ·1-16 
,. a,p 

-.: ' • :;.: 111: )J 
''""""' 

-+-it!l1'7k.No.1-8 ,,, 
• tlJi.l'J/>No ·1-6 

:£:P 

........ iti!1'1KN0.1-9 
a,p 

A ti!l.l'iKNo ·1-·12 
a,p 

.&. it!l-F1KN0.1-11 -...-1.2u'?l1~t1~~ 

1'P <>P 

• tlJi.1'7/>No 1-·1·1 O tlJi.1'7/>No ·1-11 
:£:P :£:P 

1.000 

100 

10 

tl/20 6/19 l/19 8/18 9/17 10/171111612116 1115 2/14 3116 411'.l 5115 6/14 l/14 

O :lii!"'F J)'; No 1 
H-3 

-+-1,2ur?11~t t.1~ 

H·3 
.&. ft!', ~J)<No.1·14 

_._it!!"F:i)';No 1·8 
H-3 

D ijl)"f;)<No.1-16 
H·3 

¢ it!! f'-;J<No.1·1/ 

-"II- t!!'f:i)';No 1·9 
H-3 

• il'lT*No.1-6 
H·3 

-' :lii!"'F1KN01-11 
H-3 

A Jo(tffJ)<No.1-12 
H·3 

6 



9-~~~••n©m~*~•©~~ <2,3-smnJZ1.J<or~I IJ -P> 
o 2, 35t~mvJ<oieillcJ:, ~t1~ij c25t~mij) --c~13;J1g?1J\~1i,11z.;fGO)rc:i\b, r.'.JIJvft\1'::; r-1z::::J:8 

i1jff."7J<i&~ .t 11a*l**J'Dcpo 
0 ') IJ[;Jt\1'::; rO)j&~.tl-::f';J<O)~ /3 ;)lg[lcJ:r\1!Jv \t,0)0), it!HIJ!iG)(§l.llSJ1~ij (No.2-6) ' it!JliG51.6'!.9H~ij 

(No.2-7) ""Cid: 1.000Bq/L:tlEm--Ct~lcfv \1i*U@""C'if5 ~ +jJ-1££v \~7UfGo 
O;;JI ~**~~~~a*~** v, ~m1Jt~s:l18!~31z::::1ctr:J IJvft\1'::; rO)~m~xnmat~B198o 

"" 2,3'SIJJ!BY7J<D Po~ltll 1'7.J<O):±: /3, ::Z I- D '.I'f ".J Lli=JJ[O)lt!J~ 
Bq/L 

2, 3'51J.!BY7J< D llllltli I' lJ<O) I- 1
) '3' ".J L\iJ!'llJ[O)Ji ffl 

10,000,000 10,000,000 

1,000.000 ·1,000.000 

100,000 
() 

.fP .. <Ililll. ~~~~ 
() () () 100,000 

10,000 /\ U•o 

1 ooo I u ~t;. ltif."'-fl}'" :t M~ 
10,0001 n~~ 

1.000 
100 

O<-~o . ~ 
10 y ?i;f: • ;:JJ 100 

.J•)Bq,L 

10 

5120 6119 7119 8118 9111 101rr 1111e 12116 1115 2114 311e ~115 0110 e114 7/1'1 5120 6119 7/19 8110 9117 101171111612/16 1115 2114 )116 4/15 5/15 6/14 7114 

4 ll!!'"f;KNo.2 • ltl!"FJKNo.2 • lt!.!"f$No.2·2 e lt!!T;t;.No.2·3 <> Jltl"'FJJ<:No 2·5 & l1!ff;t:No? • it!l"°FJ!<No 2·? .t. l1!!"T1KN0 2·:1 rJ i'!!!"f]KNo ?·S 

i:~ Sr-90 i:~ :fr!:~ it:~ H-3 H·3 H-3 H-3 

<> ltt(f;ikNo.2-6 --+--1tlfF1J<No2-7 • lttl'F1kNo.2-8 0 2,3U')1Je;f1/f ¢ l1!!"fll<:No,2-6 • lt!l"TJ)<No 2·7 • ltl!"f,KNo,2·8 ¢ 2,3u')T/i-*'1/f-
~~ ~o ~~ ~o H·3 H·3 H-3 H-3 

~-' 
f; jf~IJ: 
GOOOOB~I 

l 

... 
t~ ·~•ti 7 
''""""' 



9-~~~••n©m~*~•©~~ <3,4-5flllJZ7.J<Dr~I 1) y) 

03. 4~•6*o~~. ~~~c®~*•m~~•m. 
o )1'!!7.K l-v:Y':fO))fii~1;:::8~il!l.u/c:No.3-2. No.3-316. ~/3. H-3C:ul;:::~!rfBq/LC:::~&'.:J. 
0 fJ'i!B~~<::. 1. 2~l~~F~. 2, 3~tlFs~l;:::tL!\hld'.'fll),l~<::il5VJ. l&:li~~O)tlJ),~~:rLl;:::t;~'FP.;7Jl.llJr 
..t~ld:~Gh7J~ \1J\ 51E~E~tJ!~*ll!~9:@. 

Flq/L 3,45IJ.1!~~1J<D Fo~itifF <1<0)$: B , ;;z 1-- D ::.rr".J bi~Jli!'O)lfH$ 

10,000,000 

1.000,000 

100,000 

10,000 

,,qg,;Q 
• • 1,000 

• i. ......... 
• .. . ..... ~ 

• I+. .. +t~· .. t+,. •'".µ'" 
100 

10 

5120 6119 7119 8118 9117 1011711/1612116 1/15 2114 3/16 4115 5/15 6/14 7114 

•J'l!!T!f<No,3 Altll"f1KN0.3 •ttl!TJJ<No.3-2 Ai'l!!TJl<No.3·3 .4.ltlfl'Jl<.No.3-4 •ii!!"F1!<No.3·5 
'$'p Sr-90 ~p i'P ~~ "*'P 

Bq/L 

10,000,000 

s,-90 
@;;j'\ 

r:nt 
:llllJq,.L 

1,000.000 

100.000 

10,000 

1,000 

100 

10 

3,45l!U~1J< D Fo~iil!T i/<O) !-- 1J J' ".J Lli!illJli!'O)lftfJ; 

~~!:/\A ., mot#" 

5120 6119 7119 8118 91·11 ·101·171111612116 1115 21'14 3116 4115 5115 6114 7114 

•ii!JT;};No.3 eJ1!JT!KNo_J.;i Aii!l'Fil<:No.3-3 Altl(J'fll:No.3·4 +!tBT7/.'.No.3·5 
H-3 H-3 H-3 H-3 H-3 

.. , 
~w.::r 

W'"'·''' 

... 
t~ ·~•ti 8 
''""""' 



•*©~=9 1J~~m~~c1~4~mW*DMfi) 

0 filj[QJJ,,){~~' )Jg7J<~If;O)JE.~, 45H)(7J<DfiliO)y Jl; I- :7 I::; A at~~no 
0 C:hlZ::fj:lt), 4st!H)(7J<D (yJl;l-=7I::J::Z9~) EZU1 '"'-'4st!H)(7J<Di¥ii&~a&tlto 

'·'·'±'"'"' 1r•~nlJC63Zl!;iil 

~ 6/2~~tl 

3/61#J~t:l 

3/5~\1\ilf! 

4128!*lifl I I 611211t;tl~ \ \ I b101~1:;11.JI ~: ~;~~=~;: 

('i.ti•i·~w 0 .... , ...... (~: ~······· ···'.f'"":•i"\ ....... 
;_J; 

3/11 ll&i'.;l~ 
9~ : 6/24~JJ: 
i1SJ : ~l!ll'!!!'*lillm 

~' ..._____, 
6123Jh1n 

9~ : 1 /31 ~JJ:li"i II 
i1SJ : 3/27~llli"i 

113111l!11;:f! I 212s111!1n:~ 1 
i ii .... 3112151nJf! 

l_1111l J11,,~ ·-· - " !~111 111 9~ : 2/24§'\\JJ:j)ii: 1111 ~-­
f'il : 4/19~Lt)Jii: 

[ u u u u u I v Jld- 7 I ::; ::ZIJ.ll).i!; 

~-~ 
j1:ij )j( t = 9 I) :'.J :'.11J.11 )J!l 

91': :vJ1;1-7i::;::z.91-m~ 
f'il: VJvl-7I:Y7f'ilrn~ 

o r . ± ll • H-3rn11 JE: 
• r O)Ji. ;~11 iE 

~lii!jg*liltJl 

* 1'f l'JiJJ;li 1;::: J: l'J ~~ C IJ:;;;, J!&\;!5 f}6);;;,o 
CH26lf: 7!CJ14 El B\JJ.::i) 

... 
t~ ·~•ti 9 
''""""' 



)fil)$1\0)~~l::::>v \-C ( 1 '"'-'45tl~7.l<Dftl)ff) 

~*~~~1J. 45~*oMlli~~~. mn~~m. 
457.'J 1 J-:YJfij1}(0)~/3. r 1J -Tr-Jb.lllm'.tf-s~_t¥f vrcti~. ~O)i~1~1'. 1'"" 
4-Sf~H;(7Jc0~~~in~ C*)$~*t~~~in~) 1JC~71'~91-ifl~O)jJl@flJ~b-:J-C~ \;tJ~ '· 

(BqiLj I ...... 4 J;-~lfluKrl itl~t ta1J Clfi::mitlt:ljjtfAI]) 

I UOOG r 
1000 , .... ~' \• .. 100 I ' ~~~~ ' ;c .. 

!'; :Joi,•. .... 
10 I\~ r\; • .., ..... ~ 

• 
I 

" " fi'H 10/13 12'12 2il0 4,'11 fi/I 0 

ifl411) 
3.4~~~1!<.DBI! 

I 0000 

~
. 

• •.it .. 1001'"~~N'~ ; 
10 ,~...Y.· ...... 'lllii.: .. 

1000 

11 

'.Bq·U 1 ij-mJ&;_Kr1(iB.JK~tiil 
10000 

1000 

I 00 .lt.IJ'! ••• 
10 

.......... • 
I 

II I fl 8/1.\ 10'1J 12'12 2·10 4/1 I 61 10 

:Aq'L} 4ii}flJtA'i 1J-:_.. ( 18 ';..- JL-1-7:r::..O ;:zflg~_rj) 

IOQO~ 

• 
1000 .• ~ .. 

~-t..+Aott~. , .,,..._.,, 
laR ·'3~.-~ M·~ ~-JI! 

• i '1llf' ............ ,,,,, ..... 

10 -

(Bq/L) 

I 0000 

1onn 

100 

10 

I 

6. 15 

(Flq/l i 

1 ooon 

10GO 

100 

10 

2f;)fm~1kr1 (~Jkl!lf11} 

8.'14 10•13 12112 .UIO 4'11 

A 11-3 
+ ~B 

~ 
.f· 

{I/ 10 

• G3·137 
H-3t$:lt:llN.,i'f.(L~ 

o i:B~til~~iOO: 
D C$-1J7tiWllfJ)jl/.!i§ 

I ...... 4-i}tJJIJ[l(l)(D (11]'1'{~1] (i!~.Jkl?t!lliJl 

~ ,.,.,.,.. ...... 

+·~· ·~•ti 10 
''""""' 

Oil5 B/14 10.'Ll 12•12 2/10 4ill ~/1a !i.'10 6il4 10 I~ 11·11 1'10 4/11 6il0 ~115 n·14 10/1$ 12/12 i,,10 4/11 6'10 



" " 
µ 

l !l 
0 

I &
 

0 
0 

+:; 
N

 

.~ 
' 

N
 

. 
. 

. 
0 

0 
0 

ISi 
)-""B

 
l"~ 

~
 

If 
0 

>~ 
-

"' 
IIIR 

"' 
~
 

• 
ii 

~
 

D
 

.. 
0 

i>E 
-

~--: 
.'f.~l, 

"' 
T6 

K
 

K
 

"' 
"' 

"' 
"" 

l. ... ~ 
0 

"" 
.Ll 

"' 
D

 

11111; 
. 

. 
-

"'I" 
-

J....j 
D

 
D

 
D

 
.. 

0
1

1
. 

. 
~ .... 

m
 

0 

$
•
 s, 

D
 

4
•
0

 
0 

0 

~
 

ii. 
<!! 

• 
s •,-a

 
~
 

0 
(
,
 

. 
llli!l!l 

:c 
-

0 
:c 

D
 

0 
-

- . 
D

 
D

 
-

-
D

 

'" 
g 

D
 

e 
-

~
 

e 
.. 

e 
D

 
0 

D
 

0 
0 

D
 

D
 

0 
0 

0 
o 

D
 

o 
D

 

---
"' 

-
"' 

"' 
IJ

 

w
 , 

T6 

I I 
~
 

m
 

0 

.I{]~ 
§~"& 

0 

1r;';1 
§
~
 

N
 

0 

'~* 
0 

[
l
 

~ 
~
 

+
.;..; 

"' 
~D 

~
 

0 
,.--.. 

D
 

~
 

€
: 

=
 D

 

~llfl 
0 

fillfl 
D

 

---
,, ... 

W
U 

• 
B

 
•<

? 

w~ 
·. 

,,_
 

;
;
 

0 
D

 
-

-
0 

e 
v 

a 
g 

D
 

0 

t 
ill 

-

'-../ 
(11$ 

t-J 
=

 
~
 

-
~
 

._
:>

 

('\ 
p 

j 
~
 

D
 

D
 

D
 

D
 

. 
" 

N
 

.. 
. 

I J 
•··:::i 

-
1:$ 

.... @
 

Im 
. 

1 
., 

0 
m

 

1r;';1 
~
:
 

f!i 
-

0 
~
 

D
 

[
l
 

0 

I~ 
"" . 

J. .. 
N

 
~
 

:11' 
D

 

* 
N

 

~
 

K
 

. 
.. 

K
: 

;;; 
tM

;' 
: 

I 
j\I[ 

II' 
<iii • 

D
 

"" 
. 

0 

G
 

O[fl 
cir 

., 
-

\= 
~
 

=
 

0 

<
 

..q----
ci. 

0 
D

 
•• 

D
 

0 

~
 

0 

~
 

0 
0 

"'"' 
6 

0 
m

 

2 ~
 

• 'l'! 
>:: 

~Jl 
• 

$ 
·
~
5
 

.,. v 
-#

c
 

• 
~
 

If 
---

':; 
D

 
0 

-
-

0 
:::; 

0 

-
-

D
 

e 
0 

g 
e 

-
-

D
 

0 
e 

~
 
~
 

d 
D

 
0 

0 
•. 

0 
D

 
d 

D
 

0 
0 

ml 
w

 
D

 
o 

0 
D

 

"' 
m

 
"' 

t! 
,,.,, ...... ~ 



l ·i 
~
 

I 
~
 

'6 

~
 

I 
" 

~
 

-
"' 

~
 

"' 
~ 

:ii 
~
 

~ 
±

s 

. !\; 
-

., 
" g -

-
0

 
-

t 

I 

' 



Ct~F7J<lm~F7J<$1GtJ.JMl~i*5-lj":/7 1J :/~0)5$1~ 

:;..- CHF;J<~§O)fJF;J<Jli;{'.t, 9})$1J'6 1 ~ 4 sf~ij)UJ<D l\~~~B~l:t~g~ ?;)*O)lc_ j!f li \, )~j~l\0)¥,31i'm~~O)~, 
3 rnJ O)fall'~20)~~~@l:C'j~j\1iil/;JO)-lj":::; :1 1

) :::; :::t{£5T.1t9 ?:io 
>-- ~~~8'1JO)J¥.3~lii8i3*a~{'.t~~a:~ -Clf,~@l:~~~ G:§:b:S, Ctsl!\ :V- :;z':::;f~ C 1 OF.l ~B) .Y'.\E) 

*STEP 1 )Jit!i!!*~0.01 m3/s, STEP2 : )Jit!i!i.*~0.1 m3/s, STEP3 : )Jit!i!!*~0.3m3/s 

!llITY~.il§t 
[S}j 1Ji!1yrn1:; r lilii '15 

!lllA tJJM3EJ t1JM1:k>Ei9~ 

C!JF7.Ki§35rnfliltllD (C 2) 1 [il] / [J l'ffilt c 2m11-::J.Ktl'ifitttr,t< 1J '"'"'-c1::1:1:Ulc. 

!leJ.K SlEP 1 t;IJ!I;&:, 
li!)gC!J~;j'(~§35rnfliltllD (C2 1) 

3 E3 1 Ill 
1 [il]/ El 8 · r 1J'f".JL1f;::·::io1-cre1.1 lill/il!! 

1 ~4l;iJIJ!!NY11<DIAJi'i!JjmJ (J!!i;J<!\¥~0) 

1 ~IJNY7J<D (i@;1}(~il1J) I !'J/ ii!! 
STEP ·1 t)Jarif:k, 

1 [g]/ El 7£8 · 1- 1Yf".J1,c::>o1c1e1.1 [g]/i!!l ":l El 1 [gJ 

2 ~IJ~UY11<D (i@;1!<1J'!~!JJ 

:t!!l.K 1 ~4'5!1NY1!<Df!\J~~j~IJ 
1 IPJ/B 

Sfl:P 1Wliil#, 
1 191/ B :if:B. r'J'f".JL1C:Jon'.:ld:"I Ill/ii!!, 

( ll1! i& ~i\!Ji'~ ~ i&~ ) '3 E3 1 [il] ( ::Z r 0 Y"f ".J l1-901d. 1 [ii]/ !'I) 

"" :~ cjJ 9< -/~',,/ STEP 31;1J!1illi:, STEP 3tll!lifli:, 
381 [ii] 1 fiSJ/ B 

3'.B , r'.17 1:J1,.,c·::io1c1d: 111!1/i!!l 

6 l§l!HY1}(Dil!J 1 11!1 / il!I 

>-- :Dtffiffi[§ : Hr1J< : r · ~ /3, ;i:ij1J< : r · ~ /3 • r IJ .::fr) Li. 
:;..- i¥.iJJ)(IJ< D 330m i¥.i1N~ (T-2) O))e1J<l:-:Jti \-Cl~t CtlF7.K~§O))e)$1\0):±J 0 J[f j)ig)f!ji~C' O)))jjj ~ li \~t~ C::: L,, 
-C~J]l§ G-C'6tc.1J\ flF1J<Jlc:§:ij)(1J<Dl\~§E!:f~lctfi!llJl!)i:iji~C:IGH~lf~@l::§: 1 IQJ/~l:~§E!:93o 7Jil:l, iit* 

.,ai;mt~'E= 1Y 1) :::;:)"ttb,~O)f¥.i}J)UJ<Di¥.i1~~T-2-1 ld:*~*J'C9 oo 
t~ •~•n~~~~~~~~~~~~~~~~~~~~~~~~~~ 

13 ''""""' 



cnF7.l<~§nF7.l<%tJ.J~~ii©-t:t::;7 1J ::;:?'if\1'::; r- 1 / s cr~F7J<) 

... ' 

t~ ·~•tJ 
''""""' 

1 ~4§!1~>!1.l<OI\ 

~ • • • • • • • • • • • • • • • • : . 
[r~2 I 
• 
I c~2 I 

1\l!l)fijlij(~j~'E = 9 

BftJ!<ftl 

j;J-lt~ ~llP!i & tftJi-lj-:,,:;fiJ 
:.-1'flfi!iC-2-1 (\\Ii) 

c.GeoF:yelEJ47"'- :i..-( .)1..-::J:'..J·'J 

ti !~/f, ~ 1?:it T :1J ft~Pjj (201 ~l43F.l 12 El mFtl 

14 



-

Cf1F7..l<~§~F7..1<7titJJ~~if(J)-f):;:7'1J :;~if\1':; !--- 2/ 3 C 1 ,,,_,4~~g~7J<Dl15J) 

1 ~ 4 '§-!).\! llll 71< l::J p;j 

~t1n1J OIHllt'*l*~tillO 

1-llj-IJI! !Ill Ji< l::J 
( iii! 71< ~ !liJ ) * 

0 

2'§-IJJ! llll71< l::J 
(Jlli<~!liJ) * 
0 

.r '\____ 

1 ~ 4 ~ lll! Ill! * l::J pg 
rl'iill'I (Jill<~~* I ~ CtJF;J<~S 

I! l 1 111 I 11 I _ /'11l l11 J~I I 1111 ,_1n11LU I 1 11 11_1111 I, J11,,~ 

0 r: 1@l/El,1: ll, H-3JHllJE 1 @l/illl 

X r 0) I* Ill! ilfi Jl ll"' l~H t Lt: I* Ill! ,\ii 

t~ ·~•ti 15 
''""""' 



-

Ct~F7J<~§~F7J<~tJJ~~it©1J:::J7''J :::;~if\1':::; 1- 3/ 3 ()~~i/sl) 

"""' D lo;!:,.,,, 

1t!i!lll 0 

1tGl:iiffi!Jj! 0 
1tl&I 

5,6'3111 
n~7.kD1tl&I 

T-1 

613111! 
1!91.klil!J*1 

0 
0 

(,;;.m~ s ~-:·f'.~ 

" 

J#;~o 
!i!l!I 

il[;ll; lJ --... 

illil!f\J 
!l'!INI 

.ll;l!;i-'J ~ 
i"ilil -............. 

0 

0 

""'~"' iS1'Sl'::J 

i'IJl&ll 

0/ 

;~;~o 

i'li!i! 1111 0 

i'1i Gl:i ill< tJi1 0 
i'1i Ill 

i!lil!fll \ 

0 
)i! i\!l q:i :A: ( Wi ) 

Jtlftl 

) \ 0 p 
o "'I 

V!J t§.l t~ fili 

,,­-
1 '·:t~ 1\;K~ :i~;';( 4'.;1;~ 

" 
' 

- -- --- --

. ii.'!- fll I J~'\ ;j\ 'Iii 

i'!JU~;J<D 
i'!il!l330m 
T~2*2 

iliiB~7J<D 
Rilll13km 

T-2-1 

==osso 
Q r • ·1 [ii/El, 3!. 8 · H-3 • 1 [i]lil!I 

Q r ·3:8 ·H-3• 1[i]li~ 

*1 y O)~il!l'.1fl!llt IAc!lliH!r:! 
*2 i'!ib~;J<Di'!il!l330rn(T-2)1ct, H-3f;>;,11<9f 

t~ ·~•ti 16 
''""""' 



1 '"'"'35~11.i~7J<fil§0)7J<~~~~~7\)5tl:"'.:)~ \""( Cit~) 

1. 1 '"'-'4.~ffl!~ill-rld:, 9-t::'.Y~~~j~~~l/$~B0)7 I-VY~1Jtii(1j, 9-t::'.Y~~~ 
ill©7J v:f:©~n:Oiifu-r~-cti '~~il\lRo 

2. ~f~l;:[QJl)-C, 1 Omli~l~a=J~U9-t::'.Y~~~t~l;:B~::i7C~7J<Xit~~~~9~7C&b 
O)~J§l·~~~Bo :£~1:E, ~h5©~7J<ld: 1 '"'-'3~ffl!li~*ml;:JJ1t.A. v -Cli ).@o 

s. 4~'"'"'5~1;:, ~!§l•©-~t: v -c1 ""s~mtli~7J<m1::i~=£ ::i -cti '~7J<0)7J<~~!§l•~•00i 
4. 7.l'tff©*a~, -tz vr:::i L\, ~ /3 ti~~n~~~O))s~1Jt~ 5nrc1Jt. ~~li'f.illl§7J<"\tJJ~)J<~a~ 1--

1.; Y:f l;:t~l\-C, +)jl;: l~li ';,;m-ra5.@o 
5. )'§~O)::t::1J:~~~niB~9~Ct:~Ele~t: v-C, )Jit/\7J<O)~~§a=J~U7J<~O)B!§l·~·OOi 

~o 6~12B©•~~c. 2. 3~fflf~*m©~.A.*~•~•00iv7C<::t:~5, ~ 
0)*5~1:-:Jv )"(f~~9.@o 

6. ~1~~~~!§l•~•00i v1J:tJt1::i, iltJ.JtJ:mfl~al u-cti '< 0 

0 fi~7.K~1l(l)~J\.ift 

al fi!U.K~filld:, J'S ml.K(l)i)').Q 5' - I::'.'::; JI!¥ & Ui1!17.K~l,'ll\' f- v :;; 7-f'i!f C: illili1iil'*§ l/"C v \ IJ v lo 
bl il:<7.K~fi\llSJ IZ::ld:::f:*, Yrll7.Klf A :i l: v \.QC C: lfiifilffci)').Q, 
cl ilJP.K~611SJl\ld:4mili!, 1 Omili!(l)m/.K& U5'- I::'. ::;~§!(l)§!~!llC~1i' :i i.':m1.KtJ1iJ;l7' L, I: v \;<;,, 
di il~l.K D 11 ill Id:, i&i:i~ I:: J: .Q!'.i>(l)Ji ll4& Ui1llift~i\lP.K!!!(l)I ~I:: J: VJ !'t'5 I:: J: VJ l!D:~.K~.~ 1:: (15.Q, 
el ilJU.KDD'Sld:, JlE!!JI · u't'tJ(l)J!D:ll~l::iJiiA L/cv \~, 
fl iljj I~~ lt!i.K ii,! 1TJ lilZ 13:t Id:, ilJU.K~il '1j; *1' Ell L; te lt1J T 7.K Id: 5!11'¥ ilSJ I:: iw'.il9 .Q, 

0 il!U.K~§l::ld:, ~BiJi®l.K . iili7.KIJ1 A ~l~~T'® VJ' r- v Y7-~l:J~c7)x1!~CCld:IJv \ c (::, iljj)$1\ Eltffc:~ i5imi±J(l)(15i51J~7.K~§-cld: 

/Jv 'cc: IJ"31.K11Ji1:1ma~nm 1_; --c v \/JIJ'":i te:. -t~ ·~•ti 17 
''""""' 



1~s§~~*M®m~~~-£~*®Bm~•C~~-~MM) 
_, 

H!W;l'!lF7J<~§ Ct:: :::t - L\ ""') 
_..,. B.!!i\i:IJF)j(~§ (LJ'fj)ll) 

wJJliij( 0 

4m \ll!:;J I - ''f;J ':f 
1 '5l!rF:mm11rr1ff.1£11<tt!lia 

lMiB : 1,000ppm 
ht A!: i!i.\ 1§ 7.1< J;\l 

1 l§Ul!li~1.1<~§ : 3,8DOm3 
2-i§lil!li~;J<Jl§ : 3,ooomi 
3'5til!li~7.l<~§ : 600ml 

v ::.nf\ - J [; * 3' '!! 7do 'tWJO)i'f acilil r::d:: (IJ J}iti\IJ u Cs134 : 340Bq/L 
Cs137 : 960Bq/L 

:em~~*~ IE (3 : 2,500Bq/L 
H3 : 2, 1 OOBq/L . . . . .. . . \. . . . 
•tr3l? 1J~~·, ;t; Ii 1e: ~4k/1J~; · ,j, • ~ i: 
• • • 
M ' ' . . . 

I 'Z' 

1 l§JJ~l.K~fl 
2s1i~21<11i 

~ 

I 

1 Omlli! 
II 

(,> 
1T/B 2T/B 3T/B 4T/B ~ 

1 '5t!tt:mmF7tiJ,1*7l<tttJ,g 2 ~ti _t~'[\jftlJ D:til,Jffi7_l<jl!J hi\ 3 ~t.i\!_t;)itj~lj:UliJ,t!J;!7_l<jl!Jg 
3rol~ E3 : 4/23 6/3 
l!ll:'d : 200ppm 60ppm 
Cs134 : 2,200Bq/L 1, 1 OOBq/L 
Cs137 : 5,700Bq/L 3, 1 OOBq/L 
IE /3 : 11,000Bq/L 4, 900Bq/L 
H3 . 340Bq/L 97Bq/L 
Sr90 : 280Bq/L 

3rol~ E3 : 
l!llB 
Cs134 : 
Cs137 : 
IE f3 
H3 
Sr90 

4/23 
42ppm 
120Bq/L 
340Bq/L 
810Bq/L 
160Bq/L 
150Bq/L 

6/3 3rol~E3 : 4/23 6/3 
11 ppm t!ll:'d 220ppm 180ppm 
71 Bq/L Cs134 : 210Bq/L 270Bq/L 

190Bq/L Cs137 : 570Bq/L 790Bq/L 
780Bq/L IE f3 : 1, 1 OOBq/L 1,400Bq/L 
1 OOBq/L H3 : 2,000Bq/L 1,000Bq/L 

- Sr90 1 OOBq/L 

f~ ·~•ti------- * j;l'Jl\lJn~1J' 5 ld:llHJi!Jl~;.K1J1iiitA ........ 18 



-

1~s§~~*M~~*roBm~•-~ 

3 'Slfe.l!J[;-7 r v:::; SJ:UT /B*rn~1ttJ~i]jO)j'ij\j7J<tJl)Jitfl,)2,fu Cv \:0 2 51fe.l!li1Ji1¥l1~~;]it),7J<O)Cs-1 37;1~tJI 
1 O,OOOBo/L :§'~Bx ?>Jl~cfi'b~Jl~cil0 :> tc:." '5[D]O)i\Jill!1!iMEi~cld:, ifii.A1J<O)Cs-1 37il@l'ld:, ~fl>il\Jl::IJJz 
1t~iict~l\--c r.\lv 1;1~cll0-::i rc:., 
~ l:l Id:, 1Jii1.K8~cl:cC 1 Ommf~@l'O)BitffitJ1 il0 :> tE.tJ\ lJitAll16@7 < -C'bm~J! 2 Lf~~cil0 :> tc:." 
ftJlJ: -:J I - Y :::,; '.'.)' frf'j ·::i l V \~:,)!iii~~ 4 m ~tJ' J3 0) )Jitf\ )2, '1f (d: /ii~;ftl <!5fl,1J:1J' :> fE.o 

1 §l,!J!..tif;tiQ~li!JL)Jil),7}; 
illill~H:l : 
Cs134: 

2 §!.!l!JiJiii~~n1TLooi~~lJfLAJ.K 
(3'5!fe.l!T/Bl~-7f' v) • T/B*i~Htll~) 

5Jill!1!iB : 6/12 

3 5t!l!T11frn1Jtz!JiiliL\1k 
(45#.U/BJ~~Jf I;)· T/B!!l~"iNHttl~) 

§Pol@:O: 6/12 

Cs137 : 1J\17J\8jlil;:: 
<'.'.> (3 •,;,; 'l 111! I 
..3:.. /)IL/,111\ V 

H3 

( 
W!ill!J~J.ki.!I ( t .J. - b 'g) 

"' Jl~HllH~J.Krr!ii ( U 'f';iij) 
v:Ym-Ji.. 

~ Cs134: 3,800 
Cs137: 11,000 

k 
:]:: (3 : 18,000 
H3 : 65 

0 '£!!!'id' B OlOl d; ocl>l 

2.5!lttJliEmJDJJ1ETim~11tAZt 
(25!fe.l!T/BJ~-7f v). T/Bmi~~ltll~) 

5Jill!1!iB : 6112 
Cs134: 140 
Cs137 : 400 

Cs134 : 1,000 
Cs137 : 2,800 

411 ~ /3 3,900 
H3 13 

'<I 
• 

2"'1J'i$J:7J<~§ 

.313J1.t1'itm~rr1J1~1t2'1.t 
(35!fe.l!S/BJ~-7f' v). T/Bmrn~itll~) 

5Jill!1!iB: 6112 
Cs134 : 1,400 
Cs137: 4,100 

~­.--- ..--,.;;:::: 

4-St!J~ 7f. I/Pk 
~Pol~ 8 : 6/12 
Cs134 : 570 
Cs137 : 1,600 
~ /3 : 2,500 

t~ ·~•ti 
§':: (3 770 
H3 13 

§':: (3 4,800 
H3 ND(9.4) 

H3 : ND(9.4) 

''""""' 



... 

~~~~j\)]t £ c: l1) 

1~35•~*~nm~©~A*©m•a6112©~~~c~~Grc. ~Blj~*~c© 
3 B'\¥Fa~c5mm~9'.l- 6B'\JFa~c1 Ommf~l.l©B~~·c65 ::i rc. 
~ /3 ©;l~lj, ;3ftA7J<©Cs-134C::: 131;1Jl©B§tc1a:1a:'IQJ L/ cif.i0, a::rc, ;wa::07J< 
(J)~~•c=tsSr-90;IJ.llj{B;1J' ::i rc L.. C:::1J' S, 7':frnB1J~Cs-134, 1371::::J:: :@=5©C:::'?3/t S 
rt:@. 
~~(J)~•-c~. 4mM~S©~A*~m~cn~~::ircL..c::~s.4mM©~I-V~ 
:7I~1::::J:: Q~7J<x~m(J)Si1J~1J~l±l-c'i!-c 1; ':@ c::;g x sn:@. 
25•~*~~1j, ~~9-l::'.~-~~k~9-l::'.~•~~ooma~©~*~•*cnrc 
f~, )JitA 9 :@~~§tc~::i-cti ,:@. ~~©~l§J•c1j, ~1= 35+19-l::'.'~•~~ill1J'S(J))Jit 
A7J<(J)JJ)(~~,1·1~7n~:11.11J{~ti' c c1J~lii~?3cnrc. 
3§m©9-l::'.~-~~OO~@§m9-l::'.~m~~OOl::::tt~-c. ~~~--~~<. 3§ 
tl©9-l::'.'~mt¥1¥kl::::1jilli§tll::::tt~-c1J~n'i!1J~~ti 'L.. c:: =tslii~?3c'i!-cti 'o. 
-~. ~~©~•a©~~•ljW~<. nm~©~A&=tsW&c65~rcL..c:~s. nm~ 
iJ.5©tt,~8~~~v \lti~©)'5~1J~~~cif.i:@C c =5'?3/t Sh, B~~ll:©~v \i~fl(J)7J<~Bl§J•=ts 
~IJ{ijg :@(0~1J{65:@. 

~7J<H~7J<*!~§ 1J~11~-c ~ti' cc: =tsritl>E G, -f (J)iili(J) ~7J< ~tt9 l'7J<~ c ©B)Jit(J) q:Jf'l§'l'it =orJJ 
~x-rx~mat~§~9 o10~1J~65o • 

·~ ···~ 20 ''""""' 



[l!K 
8 
lJ

 

, 
IV 
_

) 

-lJ 



~*M•~~&U~*D©~~C1~~) 

[JD 
<D 1 liii!lil!.tlii!OOJ l'.r J;ii; 

~, _ii1§7J<O)jjft;.\ f,c,,.._. 
:,, .. .,.. 

1 sll!!l)!UJ<LJ7J<i\'z : O.P.+1.76m 

c fili (g] •~rffi;t~) 

~ 1 liiillllrFlJi!i~l'.rJ;ii; 

:·~' '•' 
I~ I 

Ji'lJllltlfF7J<jl7(1T-4): • O.P. '0.02m 

fl U
.+4.20m 

@ 1 l5 lil!1il!7J< 0 

"''~' """' O.P.+2.2·-~2.3m . --------------· --~~ ?~'~ --Y- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -~ d.P. +o.som 

1 '5-!l!!.tinti~!l l'.rlfVJ< iil 
6/2 O.P.+1.74m 
6/5 O.P.+1.73m 
6/6 O.P.+1.74m 
6/10 O.P.+1.98m 

\ 

' 
\ 

. 'lit~ 

1-smm1.1<~1'.1¥Jil§ + 1.1<1n + ::tli!P11ElliV\15t cmmt~ 1 : 5 2 

F 
JJ ,,-7.. ..:-' ~' 

® 1 -s1~rFJJitfll!lrrm c3-l 1 sU!lolPJ< o ... m 1 -s~.tJJitfll!lrrtJi ~1 •~•n~~~~~~~~~~__::::_:_::.::_:_:'.'.:'.:'.::_"._~~~~~_::'.2..:~~i:_~~~ 
22 



~*M•~~&V~*D®~~C2§~) (filj[g]~~fflt~) 

<D' 2511.11.timfll!Jlit!i ~ 2§11.1!1'iJilfJl!llitn: 

[JD ·-"'·,1'· ;· ·:·~ " [i!i] ~ .t'·ijjj!_K 0) iiTLA_ 
:'I . , .• /f 

_I 

I 

f~ " 
I; flj])lJjilJl'IJ<jiJ:(1T-4) : 

O.P. +2.Zm~Z.3m -l 0.P. +4./0m 

o P +1.83m ~ __________ -· , ~ · @ 2§11.1!1lJ!7J<D 
O.P. +0.37m O.P. +0.22m ~ ________ ::¥"!. y 

O.P.+2.2~2.3m 
--+ ------~-----------------------' - - - - - - - - - - - - - - - - - - - - - - - - - - -~ - - - - .... Y ............... 0.P.-0.SOm 

i;::::--: ·.-:=::-:-:cc:~: " - ----- - "" 

i 

i --. r--.-J --

it 
±!~ r\ I 

- /,~v---. - ---~ •· -
2s11tt m1~.~ n tJ\7.1< iu 
6/2 O.P.+3.29rn 

2 ~tl\llli1.J<l!atil11Wi~ + 1.J<il'.I + ±lii\litfi!Jt)5t CWHit~ 1 : 5 2 
6/5 O.P.+3.27m 
6/6 O.P.+3.24m 
6/10 O.P.+3.44rn 

'-. . 

~:i;,.--
... CD' 2 ~tl\l..tllitill!l:Ul11 

'I'll" . 
,: 1•, .. :'1 

\·: '· .,_ 
" ' :; •'I \~ .. 

~r,j~~ 

, 
t~ ·~•ti---------
........ ® 2 ~tl\ll')Jit1ll!l:i'.Z:ti'L @ 2~tl!llUJ<D ?3 



0 

E
 

N
 

r"':! 
E

' 
0 

' 

+. ~
:
 

"
-
0

 
-

+
 ' 

0 
-
' 

"-' 
o

' ' ' ' ' ' ' 
I 

' ' 
----•"o

L
 .. ,-

I I \ 
\ ' 

I :t ' I I 

r:_:·::::·.·.·:: ;::'.'.-: .. -... ! .. , 
' 

' 
' ' 
I 

: 
",I 

I 
i;_ 

"~>OO" 
-
'f -:t' 

~ 

' 

r
i 

lO
 

.. ' 
-.--: 
_>.:) 

., 
' 

-'-'' 
' 

l!i 
@

: 
' 

~
 

~
 

~
 

~
 

I ~ ~ ""'' 
+

l 
+: 

:GI 
~
 

N
,
 

+: 
~
 

l;§ji 
~
 

0
(0

 

""" -¥> "'' 
I 0111 
(Y

) 



tt!31'7..l<J \1' / ~:Am7.J<tt=, ~1Joit\- 1J ":JIJ'(])-tf ":J7 1J ":JIJ'!i?ff 

<!i!Jl'J)<1\-(1~7-tBIJ)<;lt-, ~1JO;j"\-IJ::_,,1/> --· .. 

• • • 
No.1 No.2 No.3 r-ro.4 

• 
1~0. No.5 

• • • No.6 No.7 No.8 

• E-6 

OB 

• 
No.9 

• No.10 • • No.11 No.12 

E-7 E-8 

E-3 E-4 E-5 
E-10 

E-9 E-11 

E-1 . 0 
E-2 E-12 

D 
F-1 D 

' 

oG 

'G-3 

•G-2 

• G-1 
0 

) 

... 
t~ ·~•ti 25 
''""""' 



tt!31'7..l<J '1' / ~:Am7.J<tt=0)1.i~~n~~;;!lmw 

• it91'7J\/ \'1 / 'l:::Zt~7J\;l=t-lct, No, 12 

• 

• 

(]) !--- IJ 7-0 b;J1)11Jt2,000Bq/L a 
IEB/t -Q=£C' l:~o 

it91'7J\/ \'1/\:7-(])JiJtl~QBIZ:::1':Fv \, 
tS71"+-t1!B-7 t::: !ii!~~+,\ 
1?).j 'J'-1.J 8 /1..,/\-.~/ e::s l.J \ :§E it 8~ I:: !---

1) :fr) _6(]);/lr~~t)JtJt~Gh-Qo 

:§E /3 lct~\!f1:~1e1ct1Jv \0 

'<ltl)'f1~1i-1'1\Ajij1~;t. ;flha:f-'J>~f> ·-. . . ,,.--......._ 
~o.I No) lfo l ,:,4( . . ...... 

• 1 .. 1 

• 
N"h NO I 

~· -· . 
,., 

,• 
"' ~~·~ . ' 

No I I NO 1 

f-i e-• , , 
'-10 

' ' 0 
" D ,, 

,, 

f·11 

i-1J 
·~-I 

D •e-1 
0 

·~-l 

ll1l1M 

" ~ 1000 

" " " '°" " ~ • '" " 
' ' 

IJll.'1\11-No•"\:~ 

• il!tl!Nd ft,, 
>.l,.'1\llNo 1 ft,1 

ll'IKl>t<oll :" .8 

uli..•K4tf<.> tdMi:,ll\l\'lll 
lt'I- It"°; i B !'1<::<1111'111 

'll,,hltf•d ftft.1;">111\'ll~ 
air*"''~ ts~1:.ll\W-1l 

'" -· .~,,,' ~'-'• '•' 
"'' '·"" ,, '~" ::.::;:; ·-• .:_~~-''~:..-;____-__-:i 

;1( 4')0 \20 ;·~ i-11 ''8 ;; Q1Q 0' IQ'1 1~11 111! 11,6 '<'!! 11\ ;·; l/4 JG 4\ ;15 i 1 6' ;•J< 1'14 

1000-0 

~ 1000 

~ 
" • '"" • • ' '° • 

•!l,\ttNo~H-J 

~ ll"J!.No 111 8'!1:t:Ullll'l-ld 
O!fJ<l+NobH·O 

!f."<l+rb.b H·J<l:lllflllf'.10 
.&!1!1'ttNo 1 H-0 
'llAllNo 1 II 'Ji.l±illl!"ln 

!f.'l!l-NoM H-; 
tjl,UtNol H·J'*t:Ul3'1<11i 

~ .••.........•...........•..•.•... 
··········A·A·················t .•. t*"h'f"tl~ 

1•••~~111111••1•1••••w•~~~~~. • • •• • ••••••• 
; rn ~ '~ 5·10 "'' 0·10 11~ R'B ;.is J.11 10·1 10·11 11" 11 o 12.10 rn 2 J 1·11 1·1~ ; 5 1·15 111 n·~ 0<11 l·H 

10000 

., 
1000 

~ 

" ,, 
'"" • • • • '" • 

•l,,t.1111,D lid 
•Ja..j;;tflol~ :i'.ii 
._llli<llNo 11 J<,J 

Jltk!INoH 1·a 

r 1111'\!IN' ~ 'iid >.ll±lll!\111~ 
•,Ji\l';fflolO:i:"ljj'liill1'1·<1!. 

'lli"llNo '' titliM:±llllll>fill 
li\,~tfNo" 1·al~H11fiJ'HiE 

r -~ :~: ~:i:~:J ·r ~c::.::~~~~::.::::.::· ~c::.::::.::c::.::::.::: :~ ~: ~::.::r ~c~ ~: ~:Jl'.'.l~/< '{_:~1 zrt'J'.J 

4'10 4 )1) \ i<J !'~ ; )~ 1 18 1 $ i•ii j·1· IQ 1 10 l1 I •1; 1!; I! 10 1 '19 I" 1 I' 1 '' '1 <'1\ \ \ I' ;,), ''" 

10000 

" ~ IGGIJ 
0 

" • '"" • • • • '" • 

•li'li!tNo.9 H·1 
~ Jtt>'.\)!N' ' H·Ol):~lll~J';ilJ 

•111:'.<#No IOfl J 

Jll1.< ~No 10 IL'~tttNl\'fl~ 

"$>;t:l!No1' H·J 

,Jilr.cilt•"1.ll 11 )ljttttlll!~li' 

111.'(!fN,,1' H·' 
11\i:<;ltNo" H '1'it!:fq\l'f1~ 

.......................... tt!•*···~···· ............................. &.:•.•····~ 

"<JO '•lo' t" k·'" l; "' "''" Ol/ 0·1 '""II ll'lO 110 '" 11' '' ,,. j,•o "' <'> '1°1:1 O< b·'" 1' 

w-~~ M 
''""""' 



• 
• • 

• . . . • . 
' 

. 
' 

•• • 

' ' 
,
,
 

I 
o 

l'>'i 
;,; : 

1
, 

, 
Z

 
• 

I"< -( "';;; : 
141M

ii: 
1

•<
>

•<
l: 

0 

,_,,,, 



0 

M
l 

![~ 
@

 
L

l 
+P 
-\J 
<! 
{
\
 

*' 

~
 

_
) 

~
 

@
 , 
~
 

8 l'tJ 

ITI' 
lD

 

"' ' "' 
r • • N

 

•;! 
-•o

 
z 

• 
0 

• 

.. 
+

 
'.::' 

<
 

• 
..,. 

~
 .. 

. 

0 0 " ' .• 
" 

' w 
~
 

' 
~
 

w
 

' 

0 
~
 

. ' 
·.c

 
.. 

.., •············ 
0 

N
 . 

D
 

-
w

 

' w
 

J:O ' 
(
)
 

~
 

~ 
"'-<;· 

3 
'( ., 

~
 g 

+<~±:::: 
. "' ... " 

• 

g 
g 

0 

• • 
0 

<
 

0 

<
 

0 
~
 

<
 

0 
~
 



C\I I 
0 '-.../ 

• 
• • 

0 d 
_

,
g

g
g

g
o

­
;.g

 
g 

O
o

 

I 

~ . 

. 

• ~ m
 

,-----. 
'Ir.: 
.: 

I 
~
 

~
 

I ' . 
C

• 

=
 ,, I

' ~
 

~
 

~
·
 

I r:· 
~
)
 

~
 

~ ~ 
~--,-

:
:
 

t, 
~ 

., 
., 

.. .. .. 

•
o

 

: "'' 
• . 

... .. 

" " . ~
 

" " 





, 
, 

t-..J 
...) 

-
i;i!a 

~
 

11110 

n 
~
 

I J 
~
 

-* 
-U

 
~
 

IJ
 

~
 

1m 
.\!d 

.\!d 
1\1.) 

~
 

t-..J 
~
 

{~ 
...) 

@
I rti 

C
t) 
~
 

~
 
~
~
 

E
 
~
 

{ff!< 
[Il] ~

 
0 
~
 

~
 

HE ID!< 
0 

{ff!< 
0 

,..... 
~
~
 

~
 * 

-
C

\I 
~
 

Li 
t{O* 

.l..L
I... 

'"" 
~
 

4<
 

rti ~o 
t"'-

.l..L
I... 

:$i"~ 
G

 
-=

..-
-

i\.\~ 

HE 
~
~
 
~
G
 

tQ
 

rn 
~
 

IJ
 ~
 

Ll IQ
] 

+
-

<O
 

~
~
 

11110 

G
 

.(:\ Q
) 

~o "' 
~
*
 

K
 

;'\ 
m11 

IQ
] 

llflil * 
, 

g....-
'IH

 
Q

'I I J * 
'"" 

-
11110 
~
 

\-
~.J.-6 

§ID~ 
.l..L

I... 

i 't:'~ 
, 

~
 

.L6 '"" 
~tt6 

G
 

T6 
-

-
* 

Q
) C

\I 
M51 ~

 
IQ

] 
I@

 
.....____ .....____ 

~
 

-.;:;t LO 
I 

I J 
Q

) 
*1 

+: 
• 

~
 

*l 
I! 

J-' 
... ~ 



... 

No.12~1.J<;J:t r 1J =fr) b)IJ!f.IC.:>~ \-C 

~15~~Y7ijY~a•~G~NQ12m*n©rij7~b~m~-~~~9 
YQC'©iiFF.IElt~OO*aim~ (1,600Bq/L) 0 L.©~'d.J, ~-)~~~a-~G, 
iiFF.1E1t:i~.t..~l'ctJ:::i~cc:1J'6, 4;21 J&d:f_t11a~Mi 

5/261c~Y7 1J Y~a•~ G~No.12m7J<nro r 1J 7~ bilmtJt~m, iim 
El~i~aim~~ (1,700Bq/L) ~'d), 5/27-B)_&dj._tl1ai~.Lt 

~Y7'J Y~~~ma1~t10 c~21QJ) G, i~[qjl§l~ass1~ 

i~~[q]i§~~©*a~, fi©_t¥f*'*~IC~Q-B:;tfR'T~9 YQ l\©~W1Jt1mt, \ <-C a~111 
ii!li G, No.12m7J<n1J'6©i&d:f_t11a6/12~~ 

IJ!Btt, *'*~ G-C),&dj._tl1•~c:p 

;>.:(-R\!i~1'l¥l9::; QC'O)Jiffi Elll\!ililll : r 1) 70 L'illllm 1,500Bq/L ( fS111¥i1if'@l : 60,000Bq/L) 

·~ ···~ p ''""""' 



... 

it91'7J</ \1' I ~:A©t~iiJI;:: 1*'5itlJ1'7J<©~1\)5t!;::::>~ \""( 

i~7./<#0)7./<11i1IX l'~j\)Jl 
• itB1'7./</ \'-1 J \:Aid:, t~7./<#7./<11i:§: 1 m1!Xl'ctt .@~i\~fn:§:~J)t§f~, 5/21 J: ~ 
/.$:f§~lli:§:~~B G!Ca 

• :t~7./<#~i2JO)itBl'7./<11i:§:~;~~1= 1.E'i; l'cstt7J:Li 'J: ".J 1::, !~7./<#0)7./<ili :§:t~m1:: 
ffiB~8~ I:: j.E'i; l'ctt-Cli '.@o ffiB~H;f0)7J<ji/O)j.E'i; l' iii Id:*~ 3 mt G -Cli '.@o 1J:<B, 
:t~7./<#No.121J r- 1J 7-r-J b)J!Ji1J~-8~~9~9:;QcO)~fflElt~1~:§:iIB~ G/C 
L.t1J\61 mo/-:J1.E'i;l'ctt-Cli '.@a 

'~IJO)*a~ t ~f~O):YAE'. 
• t~7./<#0)f~flJJl::J: ~*~300m3/ B 0)7./<:§:),&Jj. -.tl1-Cli '.@a ~¥lfi' J: ~lE£AE'. G -C 

Li 'rc1~7J<iiit, ~B~0)!~7J<;;1::7'~7J:~Li ,1J~~hBd.)Gh.@~*;SGclJ7J:Li 'o 
• 1 Om§O)itBl'7./<~j,~~:rL0)7./<il7~1t;IJ, f.JilB~,c2clJ, B~~0)~3~1::J: ~ii!31'7./< 

; \'-1; \:AO)~y1~1J~BJ3~~1::1JY?, Gh7J:Li 'tiO)O), ~nO)~;,~~JL7./<11i7-9 tO) 
tt'~ · Blfi'I:: J: ~ ~;,~~'.FL7J< 117O)j.E'i;l'1~.W[QJ I:: -:J Li '-C O)~i!I1illl :§:~J)t§cp 

. ~1~*n~, ~;,~~JL0)7./<117~1JJ:§:~;,~~ G7J:1J~G, 'l~m1=1~7J<#0)7J<J17:§:1.E'i;l'cs 
tt-Cli '< ~t~c®.@o 

·~ ···~ 33 ''""""' 



( 

0 

0 

0 

0 

0 
0 
0 0 0 

0 
0 

0 
0 

o
~
 

0 

. 

0 
0 

8 



' . 

i 

t; } 
. ' 

!~ .-

l] 
' 

. ·l -
. 

. 

' 
::.: 

. 
:' 

-

. • ';~ 
;
-
~
·
+
 

• -· ;;;;;: "~" 

' ' . . ' ~ . . ~ ' • 

~: 

-----
-------------

--------------------
-

------
___ , _

_
_

 ,,_ 

' 

. 

t 

' . .. . , 

D
 . . 

J .. 

' _, --
. 

. 
. ' ' " " . ' ~ . .. • • ' . ' ' 



" 

~II! 

""' 
s"' .. .. ,. «<;;: 

*" 
.. -~" ~~ !:I 
.,, .. "" "' 
'"'" I "' 
.... "'" 
""* 
""' 
-~ 
.,. ..:"" l!!l 

:;: .,, •' 

., . 

~:: 
!,I:: . " 

":: -
~:: A, 
~
L
 

~:: 1
~
 

::: " "'' ,, g: 

' ' ii ' ' ' ' ' ii ' ' ' ' ' ' ' ' ' ' '· 
~ 

Ii ' ii ' ' ' ' ' ' ' ' Ii ' ' ' ' ' ' ,, ' ' ' ' ' ' ' ' _,, 
~Ii ' ' .,, ~
,
,
 

' .,, ' lJ 

~ 

!!ilhdi; i 

~~ 
~':: 
i';; 
.,:-
f~ 
;_~ 

~ ~ 

' 
' " 

l 
. 

' 
• 

. 
• 

" 
.. 

' 
M

 

' ,. 
.. 

~ 
"' 
\
~
 

" ... 

""'"""'"'""~"""~'"' ; • ' • ' ' 

1" ·a: ' \_ 

. " 

~~~i~~ . ' " " " • ' 

F
 " • ' . "' • ' • . ~ ! ,· ' ' 

; ' ! 

" ' 



" 
' . ' 

I 
-

_
J
_

 

" " " " " " " " " " " " " " " " " " " " " 
.. [.i " " " " " " " " " " " " : 

~ l 1 
., 

' 

'" I " " '. '. i le. 
,. ' . 
: 

" ,. 

:: 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

j: 
Jl 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,.. 
· 1;· 

... j: .. 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
l~ 

1: 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
~,. +-'---if--'f-~''''-----+uu 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

l~ 
1: 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

' 
,, 

c--oc• +-~--i'--'f-C,'!e•-----+...cw 
' ,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
1: 

i: 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

1: 
l! 

ji 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
I: 

' 
1: 

,, 
,, 

I: 
~ 

3 
1: 

1: 
~ 

1: 
I~ 

~ 
" r: 

; 
Ii 

,, 
1; 

,, 
,, 

" 
,, 

I: 
Z: 

" 
.. 

1: 
,, 

~ 
" 

1: 
ii 

! 
·. ii 

~ 
ii 

,,:,: 
·~· 

,': 
, 

_:: 
~.: 

' 
;!: 

.. § 
-

I: 
!!: I~~ 

~~.' " 
; 

1: 
u 

1,·;; 
~~ 

ii: 
,
~
,
_
 

~
,
,
 

"' 
H

 

" ! " . . . • 



~
 

I 
q 0 
z 



1 -1 c**YE'WlMm--r~r~~~nt.:i=itr='?~ '""C 

C**RICJS(; \-CB'F1+11 F3 IC516*3G6:$:1+6F3 IC~fjt§ utc~•xrr~~~1J'l'~ni~r31CJS(; \""(, 
J' Jv1J 1J iJit~C'&i-81!&~13 2 C ~Jn(])7:; :J:/(])-f5~IC!%~1J11J:96iaj~1il:1-Jtlif~iiil 
cn~C'(])~t51!~1'-3Sti \-C, 77 Jv1J IJ ~Jit~C'(])96iaj~]tlcJ:lii~iiilctt 9\ :P Jv/J 'J '~le 
J;~••m~~-~658cm~cnrc~ ~~nt~cntc96~~•~1!&•~2c1cff 
~cnrc~~m(])Eecm•~mkw)c~~cm~. n~cu<:, ~~maff~u<: 
lt\81!&~1'~1 C, 2C~Jl1(])7:;1:J:lf5~ C*~4QII§pJT) l\tl~ . .'7'Y r~'ll41~fi](])~fi 
a~fit§ 

p 
-../ 

7}:IJI!i~C l_, <:, A*Mi1'3d;UB*MO)l'QJII§)ifilC-:J(; \Iutl:A'Z 'Y rl:W!li41~tja~~fi 

CFF3 CFF4 CFF5 CFF6 CFF7 CFFSI - HIC"'- c *Im 1;:-c 1/i®~tJ1m~!.i.ienn:0&~1g 
~O&'i!iit:J 4 Cffi&~~)i3tl:Jil1) ~ 

I I ~-r-?:f 1- iaw11;• 71t.-:t.J 1;·11 I 'i='t1 
li~M* 

llX !Ii: l1!illfi Ill] ....-------
~ 

111Hi 
;t;:..-"12 P,bH~iltA. Cl 

I \•;F)71J,:,..J; 

)'rtolG) 
Blank 

i!i; ~~ ( 'I=' fD ~iH!ID ... 
t~ ·~•ti 2 
''""""' 



M
 

=
;J

 

~
~
 

l'h 
~
 

~
~
 

G
 

=
 

HUil ~
 

J;O
 

~
"
 

'~-~ 
7<1,--.., 

;
\
 =

 

o
_

)
 

"'=
 l
~
 

I 
Q

;$. 
·,--;, 

O
-Jti 

If'\ ~J~ 
'
N
~
 

~{Ilg 

;-.. 
C\I tQ

 
[\ l

j
 

·
~
 

I['\ 
iqD HUIJ 

4t-1t 

~'-.-/ 

[
\ 

~
 */ 

D
 -.__/ 

\-.J 
am 

I ~
 

" 

D
 

~
~
 

3:3 

l!lfl 

, 
~
 

-._
_

/ 

0
~
 

tf'.il 

->
 

·41 

'-
../ 

0 
,'° --' 
1_,-, 

I J 
-~
 

.
f
l
,
 

~
 

~
 

G
 

~
 

rt> 
* 

~
 

_
, 

:tltlG 

=
 

G
 

~
 

ft.I 
¢J)( 

ti~ 

~
~
 

'
"
 

~
 

' -Y 

11 llC
I 

~
G
 

.. 
'-

"
 

~
 

• 
B6 

I';\ 
~
 

'1';\ 

~
 

\ 
~
 

If\ 

:i:~a 

• 
If\ 

[
\ 

-~
 

' 
[
\ 

~
 

0 
' 

0 
~
 

4a< 
it 

' ' 
±

l 
' 

~
 

10~ 
0 

~ 
0 

N
rf-, 

»1E 
N

 
t~D $ 
~
~
 

+~o 

1llUil G
 

\. 
O

H
 

0 
....... 

1llUil 

! 

~¢J)( 
+: 

~
 

~
 

• 
!
~
.
 

T
""" 

'"
-
-
/ 

*l 
I! 

T
""" 

1 ..... t 
,..., 



mm' 
!IE

 
..,.--

~
 

T6 
..,.--

mm' 
!IE

 

T6 
~
 

mm' 
~
 

!IE
 

'Uf 
J<.L 

tllK 
0 

.!<' 
~
 

0 
{JtK 

~
 

w
 

{JtK 
H

 

I !:I 

-~
 

H
 

0
0

 
~
 

~
 

N
 

~
 

C
l 

-R
 

-
~
 
~
 

~
 
~
 

~
 

~
 
~
 

H
 

=
 

=
 

~
 

®
! 

=
 
~
 

=
 

®
! 

t=
1

 
;x

 
~
 

~{f:':;! 
ix' 

~
 f1P, 

{-ffi)\ {f:':;! 
, "'It' 

~
 
~
=
 

~P, 1a if, lllt 
, :filE' 

~
 EHl:I 

~
 

w....., 
~
~
w
&
<
 

~
~
g
m
R
 

W
 

I
J
~
 

&
<

'H
ID

:'' 
~
 

mR 
.:o.co' _

) 
L

l ~
 @

JI'-> 
-I 

CX) .3 fL-
Q

(J I 

"
' I'-> rn:: i 

rl 
I'-

lX
ll I'-

J<.L 

--~ 
T
6
~
 
T
6
~
 

,, 
-
~
-

~
 

t:i ~
 t:i {fl1 

n 
0 0~ri 

t< 
I J {f:':;! 

I J W
 

-
f1P, 

-{E
t1

 
C

\I 
~
w
 ~0111 

~
 
~
-

I 
lEJ3 

'
~
 

<
( ~
 CD\!® 

. -!:I 
-
~
 

~
 

N
 

~
 

a:r: 
~
 

r--
H

 
I !:I 

~
 

-~
 

=
 

-R
 

l!W 
~
 

~
 

-
~
 

... 
' 

~
 

~
 

~
 

~
 

. -!:I 
100-. 
~
 

I !:I 
l!W 

I~ 
-l.li1 

-
~
 

~
 

~
 

. 

~
 

l!W 
~
 

l!W 
~
 

~
 

~
 

,._ 

~
 

~
 

~
 

~
 

~
 

'*' 
<

( 
Ill 

(
)
 

T"'"" 



-

2 . 1' / / 0 

7 / t-- ~it,~~~~ )R 
~tt.~~~)}t 

~t~fl~*~~~1il3:, 62t~fl¢, 4t~fl1-ft~,3'.l8~~< t~t±l~ri:Cli \~Cc1J'G, 
~~~~~km©m~©~~. 1~77~~~-~~~c:p 

4t~fl (Co-60. 1-129, Sb-125. Ru-106) 1::-:Jli\"Cl"J. o,&=13©1~~~ 
~Q&=M©~~~r::~0, ~~~~©~k~~~~h~ 

~~~~~~~~k©~~. 1~77~~~-~HMGT~~~~ 

!l\!!li 

Co-60 

1-129 

Sb-125 

Ru - 106 

Ji!!JJ<jljj Iii~ I51:nt~ 

*~378 0.005 

*~238 *1 0.057 
*~31 8 0.63 

*~368 0.004 

*~228 *2 0.094 

0 1 '. 25EJ §C'lSmt~t.JI 0.5'f.\;]Jli!::§'lii6~ 

!5mlill (Bq/L) 

2.0E+02 

9.0E+OO 

8.0E+02 

1 OE•02 
"'- 2 · =~utc=i;irh 
~ • :>tr" 0 fJ UE:E 51u.1 '+' 

t~ ·~•ti 5 
''""""' 



[ ~~] 1:/:17:/ t--~it.~~1~l~ 
• ll*n'~~~ rQ] ..tffiOJ~~~ 

Y-:7 Jt\~Jt,~~c:1d:, 7\~0J®7J'\ ~fJ" ::> L c1J~t±l*1J:v rtE..if.J, :1.~JfflF~OJ~ffin'l'1:~g*1 
t~~lii~iiilt±l*i'J:(; \ 

y~OJ!E.if.J, ~n~~rQJ..t.OJ!E.if.J~tE..i'J:~8M~~ff~GtE.~&~E~~-IC 
WMG, ®*~-(~~7-::;i~~~-)~~~G, ~n~~OJWffi~m~~ 

cs'¥ fl& 1,f tt Co~l!&il'f;f;f Sb~l!&Ji;f:t 

- - - - - '-y--1 "'--" 

*&i~ilif Sr~H!'lli!lM;t Blank Cs~Ull.Ji;f;:t '"'!" ,,, 10 ::t /JR:. 

1/:17/j-. 
~---~ 

a;t~mn7J.. ~it~~i'I* 
(1!&511'-t~ :ftfl!) - .i~ .i~.1~ I : 

Ru'1j; 

l!&ii'l':t 

..... --: p 

1\j;~ ?I ::,,1 / 

I 
I 
1 

m!Jlljjl\f 11< 

~¥ij!O) 1-'v /51/ J; ') :7:l'W1L 
~.~~jiA,~71< 

* ~;t .~iHlll tl!i Ii , A* *1t I :: ~ll: tl!i ... 
t~ ·~•ti 6 
''""""' 



M
 

~
 

• 
IN

 
111'" 
...:> 

I 

e 
('\ 

0 

l J 
z 

-!ti 
~
 

• H s ~ 
~
 

* ~ l!!! 
w

 
*' ~ 

~
 

!!:! 
11 

~DI[ 
iDE 

" 
IE 

~
 

·
~
a
 

am 
• 

~ 
• 

~ 
-+

-\ 



0
0

 
,.---.. 

-It! 
m

 
[Il 
(") 
r
-

CIC 
........ 

4
0

 
;::::,<. 

lit 
B
-
~
 

<O
 

*
1

• 
C\J 

{t!K H
 

~
 

-
~
 

p,j-
HQ!&! 

.....__,. 
!{~ g{g 

~
 

~
~
 

4
<

 
~
 

""' 
, 

, 
1Bllt 

ill 
~
~
 

H
 

lm
 

J..611> 
~
 

e 
~
 

@
l@

l 
~
 

@
 

II! 
~
 fL-

.......... 
~
~
 

~I>( 
1111a 

CD CD 

* 
A

A
 

~
 

t',1!11 

~
 

~
~
 

~I>( 
+: 

!In
a

 
• 

:mm 
*l 

-+
"" 

I! 

J-' 
... ~ 



,..-.... 

w
 

~
 

m
 

(Y
) 

T
""" 

IIC 
{f:!::! 

I'-
B

-
~ri 

.ijt-
l
~
 .:'.ID 

<D 
~
 

+::><. 

(\J
 

{t\K ~
 

~
 

•• 
~
 

H
H

 
............. 

~P..! p 
~
 

I 
>

-=
 

.......--
~
Q
!
g
 

4
<

 
..r:t 

[]@
 g~ 

7
'
 

• 
!
W
~
 

H
 

, 
, 

0
0

 
s 

J.-6 J.-6 
~
 

[pJl [pJl 
.......... 
C

,P( 
~
B
-

1111a 

* 
~
~
 

~
 

LO I"-
).l~I 

A
A

 
~
 
~
 

JJll 
.:(IIC

 
t 

~
 

+: 
• 

-
*l 

~DI[ 
/ 

I! 
/)v / 

J-' 
/ .. f' 

... ~ 



-.:r-I 
q 0 
z 

~
 

,,,. ....:> 
(' 
I J 
-!?:S 
~
 

~fl 
~
~
 

, e 
:r. 
(on H

 
~
 ?( 

*
~
 

~
 

W
-W

ci 
11 

-
~
 

iDE 
a
i
r
~
 

IE 
CW

) imu 
·
~
a
 

C\i' 1Ml 
• 

~ 
• 

~ 



-8-

• ~ ~ =
 

s 
=

 
" ,_, 

llli:! 
ffi!;l 
;'\ 
lJ 

-8-
I 

• 
!{'I 
!!! 

~
 

o~~ 
_

, 
r+

 
ff) 

=
 

=
 

z 

"-(', 

0 ;{C 

-8-
~
 -It! 

W$ 
m

 
0 T

""" 

-8-
-8-

ff 
ff 

~
 
~
 

_, 
_, 

r+
 

r+
 

~
 =

 =
 

al!' 
C

') 

<
( 

0 
~
 
~
 

~::t 
~::t 

~
 
~
 

l 
l 

co 
C

') 
(\j 

.-

' ' 
"'" 

co 
~
 
~
 

-8-
-8-

liLi' 
114 

-
~
 
~
 
~
 

al£' 
~
 
~
 

(\j 
lBIJ 

te!f 

J
_

 

~
 

<
( 
~
 

~
 

=
 

=
 

~::t 
~
 

,::: 



1. ;_t*al.l:.7J<I$0))itt/$~*55l 2~~.lr±Ji:AmhI~j;j)l 

'» 2 stll!ll:t!LA let, 4/1 Bc~~fL:flJ]', 4/28J: VJ ;~*ail~iill41M:lo 
" 6/41-2+(])'~11:s!;;9;t<: 'mv.±~ 1-{fr-;os Ji' <-.. /+' 1,,~1lll E5 'C,l~ifi'D E5 <-..:$<'..X.o 

[A IBlf ililil ( WIJJ~~~j~) ] 
N I I 

N ..J I KEYPLAN 

··~ 

<';l'lltili!J< ~ ~ifl'~J!I 
Ji''!ff.C·'..'+ li'ff~c·+ 

Q Q 
A 1111 

0 ' 
''•111>-~:,\!.:i .)~(11~-~>l!Ji! 

d' 
e: il*1JW 17/17:$ 
e : iAUllilW-+il~W C6/4l:~J!) 2/2:$ 

:UtJi:§~ 
_,.· 

-

: iAUll.W 6/6:$ 

OP+3.8m 

'§l"El ""'1J',;::. /,,~jflD. t:::::I .__, 

""' kt !i1F 1- '"'= ::=-. 1>t;:ifio = r.....57_J:t:'. 

-Jty1J-

OP-0.6m 

!JG~ f. 

-· 

0 
r?i·F2Js o 
~\~~/ •

7 
<ii ~50 

6001nm 
'"~ 

A-Alfliili 

7-7 J~fli1 
--7 1~lll600 

7_kj\J 

!!ii Ill iell 

m 

t~ -~· 12 ''""""' 



1. ;t*alt7KI~O)jif~tR:)5t 2~~lz:i.il:A 5Mili5Jl.1J~*a:l 

> iH~),\li~1J1 G:lrn6rg1;:::a;41;:::~:i!i:i~, 11~~1!-T I~ fl;ff'C-f5B)J1:rn5 GIC~iifit.Jil G:t1Q1J\ )lffi!lii'ld:~!!W G c::as (!)' ;j*iS 
ll)Ji~ld:V9'1J\ 

Ji> ~giJ'6i\!!9lt:tlilliI1<i:t~~Q G C::, 1-~.ff O)J:: 3i'J:~jtj:1Jl~JJ:~c...t1J1~1t5lt~/t.S:t1~, 
it~1J<H'.117)'.£:!1Ji:J:: (!), r- v ::;:rli'\J-c1J<iu~!!WtJl!:J: L::-c1; '~ c... t 
IJ!itBlifuIO)~~tLr~m'l:J:: (!)' I\~ /J-IClJ±O)\tlll~1J1+5:fCIJ(; \ct i(!¥ 

N -.:f 
j~ 

S1 $3 S4 S'.: SG S/ or>1000 " 

I 

A 

"'F$0Jh 
l\·ytJ­,...---

I I 
f'.1 \·:r)J~ 

ll1"iilm 

J\-y1J-1J:v 

~ 
g 
_'? __ 

~ 
0 

-· ~ 8 --·~·~·~·~· 

-·-·-·- - ---·:mn r rn 1~-
=--'--­~-:...---

' 

ln:iJl1 
2 

··1 

OP+3.8m 

I 3 
II 

4 

... i!ll. s I OP·D.6m 

A-A Iii ifii Im 
rmm1vttmgB11~12 < lli>fi'u) 1 I ~ a'c~;.r: 4-a"c o-4'c • o;ciii I 

Sl S3 S4 S5 S6 S2 S1 S3 S4 S5 S6 S2 SI S3 S4 S5 S6 S2 

'"' ' 1fL1o1-1A.R-1imt? --+1~1:. 

+3.1 +31 +3.4-1 
+2.8 

+2.0 

/ --- /-" 
... &t:~~lilli.:tv 5/28<:tilillll~1TJ!lll) 6/28 ------ ~tin~iilJ:v/ 7/10 

!l -~· 13 



1. ;,t*6.Ltil<I$0):iit~~x55t 2{%1100f1!1J9'?1--tiBMEI~x55t 

» 2 5t!~~~::9"'.'.7 r~mld:, 6/8-C~~~L!fGJ' 
"' 6/13ct VJ ~).\il*6~1=-c;**6li~ii~~i:l 

[ B BBlf iiiil ( W!Ji~~1!ift) ] 
N cl I 

IXl 
'-
1-
Dir 
C\I 

tA ••• • •••• •• 
A 

• : :J*!if 
: mg1.1w 

OP+ 1.85m 

OP-0.65m 

KEYPLAN N cl I 

.·~ 

~ 2'\Mlllt>k ~ 
~'!l'fC<JT c· 

,,, 

() 

2~!\H-t:-ltli 

0 

,-Ml_* 
111!H·'"''"' 

1~<11,-IC~lt!i 

Q)smi 

18/18;t; 
6/6* 

D 

7.Kiil 
'.li£ !)] ~iii 

A-AllJiiii ... 
t~ -~-tr-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

''""""' 14 



1. ;;l*6lt7J<I$0)Ji:~t~J)t 2~~00~1]$1° ?l--HBJJffi.J~j~IJ~*6~ 

:;.. :i:Wiiiil:i!Sli \-CI I y JJ-:S:~ll~ v, 11f-!X l:JN!i@l't}il'il' v -Cv \-@, 

;.. !!!1,iir#l~tltl' G 2 ~FEl~t!f~!{t!~ v -C <IS l'.J, -E\~1!!1irJT I: i!Sli \ -C ;.lJ!*l:i v 
-Cli \-@'/30)(:,~:/Jrt-Q, 

:.- vtl' v, ~llIT~it.~~ t:tt'Q v -C, -g~ l=:llili~if§ l'tl1~rt -Cli \-@[!1jpfi 
=o ~ s n;;, rc i\'D, i!f21.Jo xn m o:i ® ~·1·1=oa-i\'D-c1'91"lltr :a fj -s, 

$10 Sii $12 SIJ .';14 ~I~ 
GLOP+l1.600 

J; __ ;~--~-- .~ 
Nd S10 511 $12 S14 

f?/\':J1J­

s1sf , 

.V,, I A 
·-- 1!11!1-I 

#21,B il1 il1 I 
:~ 
I 11 I 

A 

~ml~ 

[~~-H~~-~~(~~~>l 

S13 S14 S15 
1 

S10S11 S12 __:tl)l.6 +16.5 +16.7 12 
-I I I 

' ' ' 

:>19.1+19.7+19.8 Jlll.O +166 +16.8 13 

H6.7t17.2+17.0 J.tll.3 +17.0 +166 14 

t26;)+30.9+26.4 J2l4 +22.6 +19.1 1 .~ 

6/13 (llll~ilft) 
I 

I r! 
111 "' 1·1 
11 1:1 

!i, !;! 
I Id 

OP<l2 ~ ' ~ 
OP+Z.433 Id 

'1'
1 1

'1' 1,1 II 

!I! !I! ,., 
,I, O~·t86S:l 

'' " 

OP•BOM 

1 OP+3.1m 
~ 
"'IJ'°"' ' !5' 1.an El 

OP+ 1.filim • • • m 

I 
m ' 
~ 

:1 

2 
3 
4 
5 

~ ~ 

• ;}*5'111 i '·' ~ • 
:1: "' '" " '' OP·0.65rn 

i I 
:~ 'I' I 

' 
, 

A - A !Yi rnllllQ 
:8'cµ;.t 4-8'C :0-4'C - O'CPXl' 

Sl3 Sl4 Sl5 

' 
I 

S10S11 S12 l_.:+143 +14.7 +14.7 12_ 
I I I 
' ' ' 
' ' ' 

±110+10.7 +10.5 r±6.2 +14.7 

±13.(}+12.9•12.9 

1
±0.8 +14.3 

+9.3 +5.8 +9.0 .1.4 

6/29 

+14.7 13 

+14.5 1-4.. 

+9.9 1 5 

S13 S14 S15 
1 

---j--+----+-~1 
• I 

S10S11 S12 .+13.8+14.3 +14.1 2 
I 

_:+_\D.~I0.6,+10.4, _±5.7 +14.4 +14.4 3 

.:+12.7+12.6+12.4 __ +0.3 +13.9 +14.1 4 

_+]3 +2.9 +6.1 -~-84 +8.4 5 

7/10 ... 
t~ -~· 15 ''""""' 



z z <
( 

....I 
c.. 
>

 w
 

::..::: ...... 
z 

i~G= ~ 
n... 

~ 
U

 
• 

. 
.. 

,_
.e

-'' 
C

J 
~
 

L
J
 

_,,--' 

E
 

m
 

C
0

 
N

 +
 

"-0 

Iii 
§ <C I 
<C 

-
~
-
-
-
-
-
--=-=--=---

--=--cc-::._--~--:::: 
_

------
-----

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

I 

. . . . 



z z <
( 

....I 
c.. 
>

 w
 

::..::: 
-·~ 

z 

',, ., 
C

J 

lliil 
Ii 
cc I 
cc 

lliil 
~
 

<
( 

I 
<

( 

. . 

""" 
"" 

" = 
""" 
"" ""' 
~
-
~
 

• 
""' ~ 
-
~
 

~
 llE 

• 
r( 

~
 !I: 

•• 
!!II!! 
~
 

@
 il!f 

. . . . 
~
 

;o;1110 • 

...... 

" "" 

...... 

" ""' 
....... ~ ID 

""' ~ 
-
~
 

~
 llE 

ID 
r( 

~!I: 
ID

ID
 

!II "' 
~
=
 

-
IP

.I 
.. 

.. 

CD 

-->. 

~~:=::z. ~---.. ~
 --

------@
@

c@
-

. 
-

-
--

I_
; 

~
;
 

@
 

II 



0
0

 
...-

~
 

i!!i 
+

-
.... • 
~~ 
!I!! 

" 
tl<I 

... 
Iii 

.... 
Iii! I 
-R

 

" . .... 
........ 

.... 
fl! 

• 

~
 

r< 
t ........ 
--

-
---

-
-

-
-

-
-

----
-

--
-

---
-

, 
__) 

r< ;:'.) 
• 

JI! 1-6 
• 

W
+G

 
I["\ 0 
-x. HJ[ 

" 
-R t(mJ 
tl\ ·"-" 

E
 

• • 
-

fg
rJ 

u 
-R

 
0 

lllr>
 

, 
0

0
 

~
~
 

c@
_ tl\ 

=r 
..,, 

, • • 
1

1
1

1
a

 
~
-
~
 

I 
, 

w
 

~
-
R
 

R
 

§ *{Jtl< 
, 

"' 
, , 

• • 
l'h

 ar: L
l 

~
 

~
 

~
 

r< (0
 .2

j 

4
<

 
llffi-

, B
-

E
 

• • 
_,_,,_, 

..,,...... 
[llD w

 w
 

u 

to@
 

0 0
0

 

tm
 1'1"' ~

 
~
 r ·. 

I • 
.J.-6 

~
 

11110 
10....: 

lJl!S ~
 t'iID 

~
/
'
 

',, 

~
 

', 

I J 
8 

qn; 
~
 

'[fill '
I
 

',
,
 

-
~
-
-
"
 

e 
I
~
 

<
( (Il] ~

 
~
 

' ' 

* 
5

8
8

 
!,...._, 

-1 
..,.,_ 

1:::1 ~
 

I t 
-

-R
 

~
 '!;$ -R 

. 
Dill~ 

::'I 
C\I 

(\J ~
 

'l--" 
_.,,.,_-...... 

z 

~
 

..... 
s 

I 
Bil( 

O
JI 

-NII 
........__ 

!5
 

.. 
I-

• 
ntr 
C

\I 

1' I n
 

I'( 
~
 

lk
 

l.J 
!IE 

• 
~
 

H
 

l!iil 
~
 

H
i .. 

• 
It-

• 
*l 

~
 

~
 

I! 
,,.,, ...... ~ 



,,,---._ 
11!1 

I::::?. 
-i:ILI 

'<-
\ 

:a 
Ul@I 

~
 

, ____ m
 

' 
' 

.L
. 

,L---~ !! 
c!s:< 

I 
~
 

.* 
~
 

1111a 
II 

R
 

1
' 

' 
* 

:!W
 " 

I 
,-.. 

{II!! 
~
 * <-

<
D

 

' 
-

0 

I 
• 

ID~ 
i!!: <SI lit i'!! !..! i:i Ill 

0... 

-R
 

0 
-II:: ~

 tlil ::::: ,::;. •!'I ;
;
 ,....._ 

~
 

·~ 
~
~
I
f
'
 

• ~.f::-~ 
~
(
\
 

~
 

II 
* 

I!! f-
" 

_
, .

.
 l<1 iii! !ill 

0
/
 

~
 -i:: -< llll -'-I iii' *" 

i*\___) 
l!!I 

...... 
rf-:V\1r. 

1§!1 
...... 
"1§!1" 

_
_

:i 
• 

. . 
I'+

. 
"' 

I\ \ \1 \M 
• 

=·= 
~
,
,
 

, 
I 

' 
. . 

00 
!!;I 

• 
• 61-. 

l 
Ill 

. . 
••• 

I-
l!!I :e= 

. . 
* =·= 

..___., 
tJ<'~i(i[ij 

<C 
. . 

<
( 

\ 
I 

•ft" 
. ". 

I I I ~I ! 
\ 

<C 
:co: 

~
 

i 
•.. : 

v
/\ 

1 / '"11 
_) 

~~ 
":~,~~. 

\ I 
.L

j 

~
 

,_. 
I . 

-----1 i!!::~m 
-M

o-' 
~1·1J., 

n[r' 
ll!l 

:I 
~
 .>J ~

 !!!! 
\I \,,nu 

s-----:::1
 
~~11:..n 

C
\I 

~
>
J
 
m
~
s
~
 

If\ 

~NJu 
m

 'v
'' 

!<_ 

~
~
 

Ill 
R

 
1111c: 

*" 

tt 
i 

~
 

Ill 
;---

:1 
<C 

al'' 
4

<
 
~
 Ill 

. 
0 

__ _-_-
--.a--~-

c
_

·-o
: 

---o
 

"' 
7

<
"" 

,-.. 
I-

!'-@
 

.;,;i 
0 

-
. ··o

··-
. 

O
" .. 

..L.6 
Iii 

~
 

•SI Ill 
0 

~-
. 

O
L

 
--

-o -__ 

I ) 
~
 

•• 
-

• 
0

,
 

If\ 
111!!1 

111 
1

• 
")(,. 

!II 
0 

0 
-

-R
 
~
 

II 
• ••••• 

:1• 
~
 

l!i!I 
1§!1 

I 
• 

. 
11!!1 

11!!1 
*l 

C
\I 

l:::I 
;:; I 

Ill-
I! 

~
 

~
 

ci_ 
: 

,,.,, 
o

: 
...... ~ 



. 
(") 

E
 

g co 
k"I _

_
 __,'_ 

--==---
' 

-
-

, 

-
', 

z 

.. 

• Hiil 
Iii 
<

( 

I 
<

( 

\ . 

• * Iii! 



4. 2~~.ll:tJLA ;]it~· ;]it~O)j~IJ)E*a~ 

u 
ltiRIJ ~ i: Ii ll:lifRU 0) *ill t ii "'F l,; 't I.' 9 ll £1:1 t:' I.I 'J , 
ll:llfRIH;:ilntJ~ v'tl.'9 tiW~. 

N ..,..i 
f-\~'I 
'iftlj;~if 

)Jit!CiJ • ffi)iR)JllJAi:1i'7!1 
• ;>-11;1'! 
• m1i:Ji!'if~;tlll'li'!ll:J:l!irfr 

' 

I 
_J 

At= 

I i 
'lf~(i)Jj. 

I ~ 'Y 1J - IJ. l__, 

- ~M c .lijo ·•/-- I -
~ ~ -~ ,&.a"'J'• ::::-J A 

iii§1.i!OJ 

!tlftlJM• ( il(ii] fJI .:!:.I;: 1'1il!inliil) liflt.J.J,1'8' l,; 't I.' 9. 

ii IP.I • ilil 0) lRU ~ 0) M •, ii ti. tJ' ~ v 't I.' 9 C: t fJ' €> 
lllifRIO),J(fllfibl:f!¥1. '. ll:lit I'- v :,,7rdJO)Ki!IB 
tilv'tilll*tJ'ilW.Al-, 1~':,I :t.J-O)f.tl.'flim • E 
f!f. 'r-'1J1' i-. v'1'J1Jil1tB1;:,.1<iitJ'B!:t ... r1.,1c:t 
#, :JMO)R:"t t.t? 'ti. '9 t:fli\. €>*1.9. 

~' --------- -

• : li'ilf<ll • li'i!Jiijjlj:<fiilll 
s1s3s4ses6 s2 or+1000 ,,. 
r IJI 111 l!1 -

:...-:=: :=:-; --:::: 
0.P.+ 3.8m 

_.·' 

!;I Ii'' 

o.e.,_o.~m ---

4111-H-H~Ft--- OP+ 25m· / --' 
- --- o'p'+ 2'om------ -- ---

IHllH+--.lr-1---- OP+ 1:sm- - - --- - - --- -
----OP+ 1 Om- -· - -- - --- --

f ---- o:P + o:sm - - -
--111- --- O.P.+ Om - -- - -
__ w_ ---- 0.P.- 0.5m -----

" -----·-· 

2.§Jllll:tJtA:ijliili!I 

iii<! I:' tO>iiftlOJ • lli!itig~· 
01 IP:I ;a ti l 

OP m I I 
I ifii!I D : 1 Im Iii lRU lE 

- '-' lillll!(i!J D : 21ml3lRU:E 
i!§ ( 1 liil I!! t 11118 ) 

1.5 I "~ - ma 

0.5 

0 

-0.5 

----ifii!I 

---------•111!1 ~t• 
-·i!§-~t 

It• 
~t• 

0.05 0 1 0 15 



\-' 
..­......> 

0 I J 

~
 
~
 

8 
~
 

41' 
LO 

g 0 ' " 0 

N
 

m
 

Q
 

" "' "' 0 " ~ " :.r; 

:fir, 
,, 

\\ =/ 
=1 

-' 

9 " 0 

L 
' 

\-
~
.
-
,
-
r
-
r
-
-
r
1
,
-
;
~
.
 

" L ~
 

f; I 

" 

100() 
I 

-

l[oo 
;a 
tll!f t 

l[oo l[oo l[oo 

(S;I !'._~ ti\' ~
 

~
~
~
~
 

.
.
.
.
.
.
 

•• I " ' 

<
( 

-, 
t =~ 

<
( 

Iii 

N
 

N
 



M
 

,._ 
N

 
N

 

!!! 
:r: 

DD 

*' 
~
 

..... 
IR 
!If 

N
 
~
 

~
 m

 
~
 

K
 

-'-6 *' 
~
 

~
 

.jQ
 • 
~
 
~
 

~
 

~
 

C
Z

 
;;f 

-* !l!!I 
"" 'q !--' 

~
 

, 
, 

...>
 

~
 

...::i 
0 

s 
ii! 

!J. 
~
 

0 ~
 

<
O

 
N

 
:r: "' 

K
 .. 

-I 
~
 *' 

rt 

8t 
Ill. 

~
 

<-
<O

 
H

 
I'( 

co 

,._ 
C

\I 
s 

s 
~
 

!If 
~
 

F.r 
~
 

411 

\-' 
~
 

""" 
*' 

, .... 
..-

I J 
K

 
~
 

......> 
-

4D 
0 

~
 
~
 

*' 
• 

-'-6 
• 

I J 
Dir 

.jQ
 

1111' 
(
')

 

att1 
('I) 

1IS! 
\'.:> 

~
 

~
 

....... 
..,, 

H
 

C
\I 
~
 

Ill. 
-ill 

H
 • 

I~ 
~
 

1111' 
/\.. 

/I.. 
N

 

4tt 
411 

~
 

....... 

IIII 
~
 

CD 

-
1

-
-

1
-
-

. ._
_

. I
-
-

-
1

-
-

~
 
~
 
~
 

~
 

_,_. 
•l•C

 
H

 
~
 

$ 
>'1 

lit 
~
 

* 
~
 

l[fill 
~
 

:/?< 
:/?< 

jig
 

!lg 
~
 

=
 

=
 

-R
 

-R
 

t"!! 
t"!S 

!f,£ 
l'!'J 

l'!'J 

!!!!I 

~
 

* Ill'! *1 
~
 

* ffi 
~
 

* * ~ 

.-< 
$ .,,,_ 
~
 

~
 

!ff 
jg

 

-
1

-
-
.
 

~
 

,.. ~
 

,.. .-< 
$ 

- ~
 

!ff 
jg

 
lfa 
-K

 

*' ,\ _:-
-'-

M
 

N
 



7. ~~&!::'?~ \""( 

7 F.l7BO)t¥iit.lil·1llJij[!jj~1ltl:z3;1;: d'Sli re ti )JC: JC ti );te_ :::J .><::; r 1ct~i!i£ ;t, 1)(1' O)Jifi VJ ~1ltl~l!~3o 

1 . tt7J<~~fiX;1i\:J5t~f~J:@O)*II*ft: 
·tJ~JC~8tt*m(})~)iJ(;~~(})mg§fi5 • 
• )JitlciJ. )Jit))E~tl=~ 8)Jit))EO))~~fE §~1i@9 Q, 

2. r.n•~><~8t•(})~/ilfi 
· r.n~~><~1it•af"Jv' 1- v ::;:ri/il;m~7J< e:;~*fi<g(})r,n1 ,.J::; :::z alii~rJJ G, tt7J<JO.¥l'Ei)iJ(; 
l\O)~J!l~~ §}~l~9 Q, 

3. xrrmI(})~fJi!'l'1(})~ljIJiffi 
· ~.::t.6h8xrrmia}ffitJ:j Lt, IJi!~O)i\JLl*~*i4, 1J ::Z!Jc~fDm(})~f' · t~E;tlafr5o 

'7-:JJLi l-v1l'l\O)l\'.Y tJ-a0'.~, !J"J') 1-~1::~.Q~JJ\Fa~(})Fa~~a/ib, 
1-v::;:fi/il~~*(})~~, 1-v::;:rM~%WO)~~, H~*~B~O)~~ ~ 

· ~fJilqj~~'l1(})~(; \xtlmI1:: -.Jv \-Cid:, 1'.::!*'l~l§JJ.¥7J: c~iilial!/ib8, 
4. xrr~I(})i:tJlG111.!ifil1J 11 c~lilfi 

·~·~~~-~-~~U§~~IO)~ffltt~~§¥C, ~~I(})M~Gbttc•Jlc 
Jl[!j jil jJ 11§fj5. 

· ~i::fif'£am~rJJ G, x1ffi§~liffi98o 
· 2~t~lr#l~Ll9':7 l-\tl3~t~:UiJtA · Ol\0)7J<lj7fir#J(})f~1in§fj5a 

..t.ai3Ilif:l l::-.J1; \-Cid:, >sm9J<};5i:txrrm:to:.; I., 1-aJf, :tlc5&Ut:lZi~rrr#l~~::;9-c:1~tJ G, +~~n1:: 
-.Jv \-Cld:7J=rftllaf:lillil::~litil98. zr.rc., xrrm0)515, '.iJJ•D~658c'fLll¥J1ctL813(})1::-.J1; \-Cid:, 
~\tl1.J1 J::~lilli G -Cv \<a 

-t~ -~· 24 ''""""' 



~
 

I 

~
 0 

z 

a..n 
N

 



-

1 1 ~~ J !.- ,,,>I- At, I'k :J.] i:~ Ir~ 
- . ,-=:r- ·11,., .:t !=1 t:::. lfEE ij,r_, ii:&\.,~!ti! 

§B'il 
-1)7' r v :Y{tt:l7.K!mf!li@6~0)6~fl!ll'1Jt-g~j!JJ'g -QJC&I), ~t~~I:: Cf.)~ Yt.f.i)Z~tl 1l'!:t;ji~ 
ti 0) ~~tu ~g 1.J C r 1J 7- r) b g: ~* < ) g:Jii6iiB 9 -Q iC. &IJ0)6it.~~ C )j-1~ 111~glii6iiB6it 
!E~) g:~/j@g -Qo 

~fil§Psl@ 

m~=!ftlJ'GtciJ7rv:Y~Yr~~iJ7rv:Y*~~~k~ 
~iJ7rv:Y@~1~~=0)~o~~oc~6Gtc~~O)~~~~aO)amg:tt 
~9-QL~I=~~' ~~~~~ff~ 

@Jj-1~6~1ilflc Jj-1 ~ G JC7J< 1c1: l' JJitO)iJ:::; 7'J 1;9 :::; :;; r::w:r~ 

t~ ·~•ti 26 ''""""' 



2 - 2 . j$ it ,,.1 ~~ti~~ ~it.~~ (fl m ~ im -!j-j' ~, v::.,, ~ 71< ~~ 1rm) 
;~1~ 111~glii~ift\~rt.~~1;::: "( f~fflg 8~~jfflj ( ~::; Q!jpff) 

"11:::/rvYt:'.Y 1-
cp ml* 9 ::; :7 
*7..k:9Y:'.7 

14~ 
2~ 
1~ 

(42~cjJ14~) 
(5~cjJ2~) 
(3~cjJ1 ~) 

~-----.J---........ 
I. j ll!!7J<5'::.i'.?ij )_,...(~ , ( f j . :: ~ ::~: ~ 
~ t;~~l- ,,. ;,.j ·•: ·•·.< .... : .-~ .. :: I . '1'1[9:.<'.'.J. '1'11!?1:1'.'.J1$;i;;r;:1j 

r' ~r:µ 1,l r-rM:·.~~<'i:~- · -·.:- 1J~I - ·~cg 
-.~~ :·::-. _,,, , •. :. ; •..• ~ .•... ;;i, . J .... .1,, - . 10111 c:~1c·1u!!mi~irt"i:c:1~flll 

,. • . ,._. I· • .. ·-·"·'·' ,. n . . ii b ', u· ' .. . .L »\\\ I •r • < " • - > - I 

I . ' I r' ' ' '!I,, 1r. ' ' • j . ·,, ~ "1 i ·~ 
".':'I·'· • I cpll!5J~'.'.:J(:I) I~.( ;! ."'.'.:"' '1 .. "~. '.' . . . '·.·. ' ... '~·~~~~~-~J~·~-~·· ~--m~,~~'· , ..... • 9 ) ~· ,,,•,\\" 

~!~~~~H·· 1,·.I ..,_ • I· '• '·' 
. ~ , '· .... .:..m · . 11 .... b~· !;.; _____ ." 

$1119::.i'.?® ... J1, · :D .. . ·~ . . $11151~'.?@ 
:1·1 T,/8 

tl2 T/8 ,. 
=~ 

tt3 T/8 U4 T/8 

.. , 
"' . 

"11r: 

·~1 11 "·' I .,,,. t::r . , .. ' '' ~ IVll "" •. ··• u3 :'"'- c.
1 

" ti4 '-''lo! Jll 
. ' .... '.!' . .. . R/B .]~' . I R/B ~~ T R/B •• •• • '. 

'"'t' . ... . ... '' .. II , . Ir. C.l 11· , \'. f, 'F < / jl , 
I 

''• "·'[',' I j . f' I;,,; \.\ ";, ..• · I ' . ., . 

• • ·1 •)J.1 ..... 1. . .... .•.. ) • .. Jt 
'·-l.. ' ,I . 'e " ' ... ' I ../{/. '.W' '. )~-..\"'!~~ . . . . ·' d '-·--~ 

P "'j • I LPlll5'~'.?@ ··. ,, .·.. . ,. · · ·~+~rr=r 
1 11 • 1r. I ,- , L!Jlll!5'~'.?® ;·,~;4 

' "". '"'I 

tt •~ttJ *IJ'emO')~J\j~l:J: VJ, ~i~~~gi'j]IJ~'i'±<lii VJ, 
''""""' 27 



-

3-3. i$it'1·1~~~i~~~it.~~ ( flm~im) 
iJ1t;'l'!±~g~tt.~~1:-c f~m 9 .Q ~~11 CU) 

ij ::;" r: L; ::; itll ;~1 t; ~ !@'. 
ij::J:JJ[;9 ::J:? 

yy .Pm!~;,? 

.Pill~;,? 
3il!~~:1 

1 **Jt CB*' 2 **ftcp 1 **ft) 
1 ~ CS~cp 1 ~) 

-tt :f ~ I; :--1t!lii!t1ti!!'ill: 

WHIH!ll 
71 Ji-'.';! 

IAH2AH3AH4A 

l!!ll!f!§ 

IAH2AH3AH4AH5A 

M~1! I i!!ii!i±i! 
111111u1 I 71' Jo'.'il 1111m1'i!l'. 

flt~Jt{:,..,:1 r1 r1 ri ri hoff;ff:,..,7 

•1.k'-"'1 J'J 

IH-it::r~c;~;~~llHJ 

1!1f~1'il 
JJt~~ J? 

IBH1BH3BH4B I BH2BH3BH4BH5B 

~7 r: L; ::Yftlllti~~ilii 

ii<: 1 :ftia$t!.:-::iL\i::'/i, 
i'lllB:it:tli' *' 

t==l l"l~'.'ll<il! 
l-i---,J---'H· * '-' :1 

"'!" ;, :I)' 51 ;, 'J 

lmt;:7~C;{~.fiii~iiiiH] 

t~ ·~•ti 28 ''""""' 



,.... I C
\I 

<D 
(\) 
I IJ

) 
(\j 
I 

c ~
 

m
 

w
 

r---<D 

lD
 

" (f) 

N
 

~
 

N
 
~
 

~
 

~
 

c ~
 

m
 

v
, 

w
 ~
{
~
 

'"'c 
~Pi 

;\ .:::u 
-

lLJl? .... 
'.L

 =
 

liiii 

" 
)ii; 

+
-

}...___ 

"
~
 

*2
' 

~
 

~
 c::;i ~ 

115 
{'!\ 

-Hll! 
''J•C

 

w
 co 

Ifill ' 
~ 

+
-

., 
•,:~i; N

 

{'!\ 

IB!ll> ' 
H

 
·-

'_',~ 
.:WJ;._, 

~~ ~·" 
19*' 
l.J

 

~
 

H
 
~
 

~
 

~
 

.L
 

~
 

lJ
 

~,;a 
'@

 

~
·
 • 

E@
 

-
I"' 

•!•·<>. 
~
I
•
 

" 
• 
~
 • ,\ 

.L
 

~
 " 

L 
lJ 

I\ 
Ci>: 
•W

:>
 

p 
~
 

' 

....-
lllill 
c;i>; 

~
 

• 
~
 

;-, 
+l'1 

:>
II' 

Q
\, 

IJ$! 
"" 

r
-
'-

lffiJ: 
~
 

~llil 
~
 

~
 

lJ 
Ifill 

~
 

11111 
""' 

I---' 
!.";:..: 

er:.: 
'@

 
.L

 
ll!'[l 

G
 

" 
;-, 

' "" 
~
·
 

''":I 
. 

i1d 
~nil 
r
~
 

' 
rul 
1rrlii 

* li';1 

:ii~ 
er:.: 
ll!'[l 

""' 
lilt 
~
 

;;;;< 

!!I\ 
li2l 
~
 

, 
=

 
1'~ 
'L

 
I 

.f:-

"' 

J:rni] 
G

 
;-, 

.L
 

,, 
;-, 

;-, 
-
~
 

Q
\ 

~
 

_:'> " 
l"1l 
;-, * 

L 
L 

lJ 
~
 
~
 

* 
I\ "' '''":' 

'L
 

fL 
+

' i1d 
I\ "" 

£
)
 

-
~
 

p 
B-

+> I\ 'L
 ~
 

;-, :gi ill( * ~i:'i e.ll!' 

0 

g °' 
;G

 
N

 
':fl 

"" 
• 

' • 
'
~
 

ID' 
• 

jm
 

,... 
'"' d

i®
 

""' 
~
 

!1
1

1
0

 

* 
~
 

'""°' 
,... 

@
I 

illR 
~
 

q
~
 

. 

* 
' • 

'r
 

~
 

. • 
µ... 
~
 

• 
:±::! 

~
 

"" 
. 

<
IU

D
 

~
 

a
u

c
 • 

-11'11 
!!Q 
~
 

, ~
 

-· __,:_ 
• 

"" 
'i"D

 

i\!!!: 
11.r 

"' 
""' H

>
lD

 

4E 
~
 

1llc 

, 
g -'-!, 
\ J 
lllt 
~
 

ft 
G

 
~
 

lffl 
H

 
:gi 

* 

~
 

-!)!' 
~.;; 

~
 

"" "" 
-

fO
' 

·" 
~
-

# 

--lllfu 
!W

 
~
 :gi 

~
;
 

O
E 

;-, l!i! 
;-, 
~
 

~
 
c
~
 

_:'> 
"~ 

li"':' 
"'":' 

L 
l:J

 
~
 

L 
!!Q 

I\ !fJ!o 
I\ ~

 
p 

:P 



2 - 2. j$it'l'1~~~i~~~it.~~A 'T:/ .:i - Jv ( ~'*JT~t') 
~7J("'fiili o:x l{l 

12,rn3 

(P ljJj~ 

9"/? 

1200m" 30n'l -
Jl!)j( 

9"/? 

i'liit;~\l:fiili 

(j1j ~~jljl 
; ·i!c9 ~t21t~ 

rfill!9 Y? 
!~il571\Y7 

--' 

1200m3 

~~~::tic 
9'.J'J !IPJ<9"/? '--.c::LLC!--' %fil!if!l!l %!!1!i'!i~ l::'_ , 

' ' , !~i?'m'.17 111187""/:1 DDf:Eirt>-:1 
' · .... ~~~~~~~~~~~~:;;-;;-:;:;;-;;;:--~~~~~~~~~~~-. ~ !lvFo~Oiil "': :'1'1ei~11HJ 

, ' 3 i!il * 1;:: J: i!:i i!li 11' ;rt,1••u ill · .3iill*1.:: J: ""i!li * irtlh:c llll 
' 

i1P I c '!'.tile it5~.5J\,!9'i8 ill 

6J:J 7J:J 8J:J 9J:J i OH~ 

J: cjJ l' J: cjJ l' J: cjJ l' J: cjJ l' 

::E:fi$: 
~ll:i!E'Il!i(B)f,) 

ill:i!iilfi;(A;<{:) '7 !j' !ilJ llll jfj'f lE: 

ijllffl ®U~i!!P' 

;:, ;§ 71< I :: J: 0 illi 7l< li\~ i'¥1t 1i lllllilH~ii\~* 
~1.k · ;~1 t; a\l:iilll .,.. 

'7 ":1'::11'' I/ /t' 'Y ~fl' G 0) )JkJ;J: If llll ji!* 
' 
' 

1111 $il 5l' :f'fi 

7.:Hlf* 
• ' i:F II :$:Hfi ( U f1'1' l 

i$*'11H~filU?L !ll::::~llJ!fl.\ll 

' ' 

?.« ~ lit!i H iljjj~ i'iJ ~)~I ::~lit!i -t~ ·~•ti 30 ''""""' 





~
·
~
-
1
 

, 0 
0 
0 "' 

-
·
--' 

N
 

M
 



-l 

• 
f ! 

M
 

M
 



,.--..._ 

w
 

m
 

rn:: 
" ll:t-c.o 
N

 
I ~
 

~
 

, I 

fill 
-

-
-
-

:~1 

I 

i 

•• 
' . . ' 

r 
--

. 



a..n 
M

 





-~J 
t:i ___ _,,.:_ .... ',._~ ~~.____.____ ~

 
11* 

• 
, 

<
 

...... 

I 
/ 

t z 



l'{O
 

jm
 

[[! 
~
 

E@I 
~
 

"P
{

 
~
 

!l!ID
 

w
 

~
 

" ~ 
~
 

w
 t>. 

LIW 
I 

._...,, 
')(, 

I 
'\-

,__ 
~
 

~
 

-R w
 

~
 

11111! 
~
 
~
 

, 
__) 

,__ 
l:\l\ 

~
 

-R 
!!' 

l!!iliJ 
w

 
~
 

• 
" l!0 
m

tt 
-- F 

,..-.... 
LO 

w
 

N
 

1V 

llmJ 
la[[ 
._...,, 

...__,, 
~
 

I 
1':P 

,,,. 
j[UJ 
Bl-

' 
~
 

-R
 

L
l 

~,>. 
.g: 

I 
~
 
~
 

/(, 
~
 

-+
-\ 

'\-
~
 

'
~
 m

 
C

\I 
+IP 

i=
 

--
<

X
 

• • 

.. ;.i . J H
<

----i..1
 

. :I 
,.--·, 
_,, 

-
-

-
.
:
·
~
>
 

_.ci 

ii 

14' 
w

 
11111! 

$
' 

l[OO 
llll-

'.lJ 
J'.? 
U<$ 

~f -""' 
w

 
I 

,,.. ~ 
-R 
l!!E! 
~
 

l{OO 
:ml-I?\ I 

/(, 

'\-
I@

 
l3t-

~
 

~
 

ll!ill 
C

:P{ 
1

1
"
0

 

'"' 
w

 
11111! 
c__,· 

I 
,__ 

-
~
 

l~us ~5wl 
-R 
l!!iliJ 
~
 

• 

p._ 

' H
 
~
 

T
"<

 
co 

0
0

 
M

 

J-' 
... ~ 



3. i[i:t.J1\-(~1i)I~~ -il$'CJ11 I 1J7-
*1~:1J/ 'I- (1:¥f~) 89'.Li!i:I$1ct, !\:Ri~7J 5 Ul;:::fjjli~j/;j}t';bjt!JI$0)~31Jl;:::J: V) If!JlO)lli!:':~lct® V) £9, 

llt'~~)~flt¢*1, l~ l{Jil)J' II1*~11 ~zoA x 4DJI+ffi!lmi~rm 
D itiifj ' 7K!i~)t7~Jtil 

I i 1J7 !~ 11wHl(rnl P1§7K 7Kl~~ 4.l'l 5.l'l 6.l'l 7.l'l 8.l'l 9.l'l 1 0 J'l 
:IE 7 ~Jtil 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

B 
RO~l!JK 

ii'! ROtlX - 5 605 I I 

(MIU ~~~it 
Blt 15 1815 RO~lf)j( ~!iRO!i -

~j~§it 
,---J ______________ J ___ l 

(MIU 

I H3 10 1960 ROl!i7J< H27.2 j~~ll!ill: ?J.ltI' 

2 H4 ill 12 2352 ROl!i7K H27.1 j~~llilll: ?1-ll!I$ I 

3 H6 24 4704 RO;l!i;K H26.12 ;~~ lfi JI:·?} J~J!i!I iJ I .. ···• 
4 H4lt 26 5096 Ro:m11< H26.11 j~~llilll: ?1-llI$ 

- -- -----i--------- -- - ___ _I ....... 
5 H2i$i 11 2156 ROlli7K H26.10 j~~llilll: ?J.ll!I$ . l -- ____________ j 

' 

' 
6 H1ill: 12 2352 ROl!i7K H26.9 :~~~~JI: ?J.ll!I$ '~ 

~1-11wi*i(ml 21040 *MIU• 'E·Y?7·Y1ilt;ji9 -t~ ·~•ti 39 ''""""' 



IO
 

\.-' 
I 

, 
@

2 0 
-...> 

z 
('\ 
I J 
-Iii 
+

-
1l11E1 

~
e
 

-L6 ~
 

~
 4t-..tj 
~
~
 

~
~
 

~
~
 

~
B
K
 

S
e
 

•• 
~
 

H
 :ff<: 

11 
~
~
 

iDE 
" 

l±ii 
~
~
 

IE 
v 

-
H
~
 

·
~
a
 

~
~
 

• 
~ 

• 
I-



r-... 

~
 

4
<

 
7

r
 

~
 

:I{ I 
=

 Clt:! 
-10 
~
 

.. 0 
h '---' 

~
 

• 

~
 
~
 

~
 

n 

' 
l!Jgl 

1 
-

i 

. ; . 
: 

-
' 

H
: 

it'. 
' 

i 
. 

I 
.. ., 

-.. 
• 

:jr,! ,.1 
1,. 

~
 i' 

'• 

I 
' C.~5:3:1 • ~

 
••· 

• 
-fl-

I 
l,~~ 

~
 

-
~
 

iiiC 
-

• 
' . -~ 

. . 
• 

n 
• 

4 

. . 

...... 
. . ,. 
• • 
• .. -
• • 

. 
...._ ... 

' 
r 

• 

• 
' -

., 

' 
' 

' 
' 

• 
: ::5 

i 

: 
cc 

r-
--------~--

' 
"
'
 

I 
e 

: 
.,..... 

i 

: 
' 
~
 

• 

• • 

• •• 

. -

I 

•' H :jr,! ' 
~
-

.. . -.._ 

.. • 
j 

: 

' 
' 

i :::; 
: 

---------
------------i 

cc 
: 

I 
tn

 
• • 

: 

. • 

' 

' 
' 

• -a-
. 

I 
·
-

-
~
)
 .
.
.
.
 _

_
_

_
 _ 

~ ~
~
.
~
 

'-"""".\ 
~
 

i 
n

: 
[i

i 

:
~
 

!E
 

: 
tr1

· 
i -a. 
i,... 
,,.. 
'=

 
l;m

: 
: 

• 
: 

~-

.. 
• 

' . 
• 

-8-
_

, 
r+

 
=

 
~
 

0 



1. ;j:±~7.k~I~O)iit~~~)5t (")'CJ•;;?~lj~IJfLiit~) 

::.>' LJ ';./ "'/ 

1BLK 

2BLK 

3 E3 L K 

4 f3 L_ K 

5 BL K 

6BLK 

7 BI __ K 

8 BL K 

9 BI __ K 

~'.ill; 5l1J 
;.:¢!$$~ 
5ft•J 5Bi.t _. 

1:-t-
,_ 
5.D•l5:~~ -,_ 

""' 
H26.7.1 OIJ\lff 

lt!lt ~ *-= ;:ti; M; 
75 .... ~ 
i5 '""* 

1 2 .:-.4>.; 16 .. 0"'/o 

90 ~ 12 :::+;:: 1 :3.=3•Yo 
16 

3 * 19 ""' 20s :21;;:: I 6 :2k: I 2. 9""'/"" 

i!!!ljilf '.a l ···································- 25t~· . ·'* I ....................... G * ... I ........... 2 '"'"~ 
t-----"'o'*'~*"°'a~"""o->c·-----+-------c"°c'-;,B, ___ ;:;$: 1 =3 -----------~~-·-::i_

0

_v._o_, 
;; I:: 6 50 .. 0°/o a+ .......... * ................................. 2r7··:···1· '9 .... 

·;:~!"!: "2!"~ momom~~ 'f"i momomomomomomomomomomomom~~-~--~~~~I 
"";± 271 ;;;$, 11 :2K: 4. 1 °/o 

1 ;m&aw 
;:'Jl•J5Im~ 

* 
,_ 
~lt•J 5 .. ~ ~·-

'· 
"~IJ ?Jm 

220 
44 

2(34 
1 ~~ ···g r ·····························i··················~. . 
____ 2E_ ------------------------------- -------------------130 

i 04 :2K: ·-----------------~!--~---- ----------E-~.:_?O/o 20 

i!-t * 
'"'*"':!: I a7 * jJllJ ;@ F%i 

1 ~ 
·7::~ 

14 

4 

·········'*' ~ 

£31 2t:'9:::2"Yo 

&f-
;~-;t$~ 75 * 

-1 0 B L K 5J!l•l 5:ffi. ~ i 5 """""''""'--1f--------------+--------I x 9() 

1 1 B ( __ K 

1 2 BI __ K I 

1 3 BL K 

b--t-

2m .. m ... ~ 2;:?s ~ 
__ JA•J_=~ ------------- ----------------2-1i5 -~·~·~ --~ --------------------------------~ -----------------------I 

O:!f!: ll\J!> ~ 
_}ll~lilm,_"S'__ 

iii-+ 
;J11!:$:S~ 

;JllJ?& ... 
a+ 

;Jll!:$:6~ 

~.l!l.•J ;•.m' 
::r+ 

56 -* 

13 ···········••?F 
69 _.<!Is 

-1 ,5-71 
313 

1,884 
* ?F 
~ 

1 C)::3 * 6. f:><-Yo 

""""""""":::::::~~ ::::::::::::::~ ::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::j:::::;:::Q:o/., 
106 ~ 5.6°/o 

~ )iil;i,f.)' ;!jlJl'L;;l;~IC-::>c \"(IL ilt!IW*li!l!lc'"'Jll\:J!IC.fJ<>.::ctJ<if, 'Jt"t c !Jo •~•n~~~~~~~~~~~~~~~~~~~~~~~~~~~4-2~-



2. 1.Jtrt< ftt;JeX~~ (I'J74iO)m=f-M*~_;_) 

I lBLK 1.... I 1 ~RI ~ I LQ2. !-::.---=----=---------, ------ cefilr 1@ 1 

' 

® 
,.-

¥~0.19 
ft;;l;:0.34 

1st~ I 
:··~\·;~ 

' 

1 1 ~.st~ I I 2!t~ I D ,, ~ ll!.ISJ0.18 
fi:1'0.64 

8BLK 
'" 

' 

01 r--7BLK L, ., I 
...:........--'"'' 11 

*1' 7-9 l;:t :.'ll:til%<1<'l"'51' ::;~!(1'0J~l1JJ 3'\i~!il a'iji <L 

: ~~~0.2-1 mSv/h*l/.li 0 : ~~*90.2m5v/h*l/.li <~JR~~~~>~[~~J:::~~:lm:s:~:h:~~_:_k~~-===~~~~~.:::=-~~~~~~~44:33 
+·~··~•ti-........ 



-

2. 1.&1i< 1t.t;~Mm ( 1t.t;~Mm8tii) 

1 -4~~Jal ill (~*j_;I. 1)7) l:(])f'F~l:3t: ~), ~ll!l~*j_;0.2mSv/h.l;l. l'~ 

§f~fm:cL -C, .l;l.l'(])*~lt<1tt)'M*~~t@a 

CD:f~lt< f;t;'M* (1\-t.:'mi) *~"°"-:./~~.~ 
M*1)~~(1!00~1J!f~,1~1n'Pf;~tffi, a~~t~:tt)ciJE~(~~:o-~~- t~~·~*&·Rc*& 

(])~~Ii) (])~1iiE 

-1'F~I.'J7~©t~~~~lf~*x, ~~clm;~1=~~1g;'M*~~'.iE (*g40%1tt1') 
M*2)lm;~rt.Al--©~ffl (*g30%ftt)') 
M* 3) *JR)ml t~ '.iE JEJ iiff M* 
-*JR)ml~t~'.iE L, *JR)ml©~:ttclS~tFM* 1 (]) JEJp,ff(lf.Jt.;±~5~ (ii~mill©tJt:k~) 

(2)*~1t< ftt)'M* ('J71--mi) 
. ~*j_;, 1tt*'~_;I. 1)71:(])f'F~IJ-7-'/3/(])~1iiE 

B ~+@*j_; 1.0mSv/day= (~1.0mSv/h X 0.5h) + ( 1tt0.2mSv/h X 2.5h) 
· f'F~ffl:-J:, lf.#©1.&lt<M*cL -C, 1tt*j_;I.')7 A..(])-lf#~~~ (~ll!l~*j_;(])I~~ 
~/I', ii~*·y?.AA..(])ffl:~) 

t~ ·~•ti 44 
''""""' 



2. 1.&'.rt< ilt)JetM* (I 1J7~1J1 \-~'1¥JfJM*ci7j~JJ~~*i_;_) 
CmSv/h) 

IIJP Jipfi e7' IJI~ X!tlll\l 1 j{jjj!~ 2 X!tlll\l3 -~ A40% A30% 

,-1-,\ 1 .2~1~1:iam~ 0.40 lo.19 --- 10.13 ---
' ' ,, 

'2' ' . -~) 3,4~!~S/Bi'.JD 1.80 11.07 00.64 00.45 10.21;.1-r: L 1lJI Ill!!!!£ 

(~) 
" 4 ~ !Jl :!!ii~~ 0.60 00.45 00.27 10.19 L 1iJ!lllili£ 

@-) 4~1~ffil~~ 0.64 lo.18 --- lo.13 ---

(5' v ~ II r,fJ l'Jl Pfi i¥i 0.49 00.40 10.24 10.17 --- IJH!< • 6'\'fi · iiilif5~? 

13' ~-~ m-1~r- v~r ~~§u 3_30 12.00 11.20 00.84 0.21;.('f IJN~ · 6~fi · l!!t~~f5~? 

1J' "~~) 2~1~LlJi~~ 0.80 00.65 00.39 00.28 lo.21;.1r: RC~& · Jillili9 f • tilill 

8\ I'~-·' 1 ~!.1\!L[Jj~~ 3.50 12.11 I 1.27 00.89 10.21;.1-r: Rc~& · )ljj;JlW9 r · 1Bim 

(':); I El J: Jlii :$; hg §u 0.34 lo.19 --- lo.13 ---

1'0' Qy I B lf; ?Ji:$; ~g *' 1.09 11.09 00.65 0 0.46 I0.21;,('f 6'\'fi · ~I& · Jlli12,1' 

I lfi\Jl 5 /h~JJ: ~m 1 : ir.:i!l'lli:'F L-tc~lll' 

0 
· .: ,~ v ""' ,.. )f,t !It 2 : i!li ii~ A ~ ( ~ fl !f!l I : d:: {> f'F ~ 11 J! ft , 81: ~ (/) ~ <ti iiE )f,t !ll: (/) !iJ! F.:i "C 
:'!'"'""0.2~1 msv/h"';'~ il!'!lli;l;iilil'lH-tlt"tc'tJc', ) 

... I : lf !$J*(]o.2msv/h;f<;jlj M ll! 3 : **i!1if:1E!ill i'Jf Mll! (*1~il$(1) [!Jj(z <IS d:: tfMll! 1 (/) Jillpif (lf.J t,:±f!ll!i) 
u·~~ ~ 



I : 

IL
 

D
 

-
• 

C
\I 



L 
O

' , 
O

' 

D
 

D
 

C
\I 



~
 

* ..: 
..,.. "' E "! 
0 

~
 

:¥!' 
i;j-

@
J 

D
 

[ 
@

I 
+

-
1111a 

~
 

~
 

~
 

* 
"" 

..: 
-
' 

..,.. 
"' 0 r
l
 

"' E ~ ! "! 
0 

~
 

,,.--._ 

:¥!' 
f@

 
i;j-

-
+

-
•lnll 

G
 
~
 

-'-l 
~
 

41' 
..: 
...... 

..._.... 
>

 
"' E 
..... 

!~ 
:¥!' 
i;j-

:/?<: 

D
 

~
 

··~ 
\I~ 

/\ 
~
 

v 
~
 

'T-6 
v 

+: 
-

• 
~
 

*l 
C

\I 
I! 

,,.,, ...... ~ 



co 

\..J 
I 

~
 

~
 

0 

~
 

z 

('\ 
' J 
-~
 
~
 

s ~ ,\ 
,:\ I H

 
f\ 
s K

 
~
 

~
 

~· 
~
 

iDE 
~
 

IE 
ff 

1~~ 
I 

~
 



[[[[ 

8 
~
 

,'\ 
,;\ 
I H

 
f'\ 

·,-, 
I
ll 

'I 
Ill 

·-· 
, .. 

!i 
.. 

1 ' 
,, 

', .".'~ 
(
"
 ·1 -

,· ,0c.,. 
' ' ,. 

' 
't~·-'. 

,'I 

'\ ~~-
/ 

.. :1\ 
' --

I 
~
 

• • • • • 
-

' , I 

~ ·-, 
I 

-

'.,>..;:: 
1: -

,, -

' 
,' 

\ 



.-L
f) 

lilll 
lliiI 

r+
 

• :!: 
ilu 

:!;: 

m
 

iii 
~
 

+l 
.... ~ 

~
 

{'\ 
• 

.... ~ ... • 

~
 

t!!S 
!I;! 
Ill 
II 
~
 

!I! 
~
 

p.. 
111' 

~
 . 
.
~
 .. 

s 
=-

-~ 
!i!f=

 
H

 

• 
:!j Ill 

.... 
~
 

-
~
 tml-'R

 
Ill 

~
 

lilll 
"" Bil( 

• 
• 

• 
.... 

E
 

~
 

:
.
~
 

I{
)
 

lllll 
("I* 

C
') 

ti! 
~
 

Ii p.. 
lllli 

!1 -:!::l 
l!.t! 

~
 

.L
 

-E
J 

:€' 
~
 

E
 =' 

-a-
'.(:\ 

.... 
II !ID 

o
H

 
~
 

. 
t, 

8
s 

~
 

::::~ 
$ 

;'\ 
"' 

i;t-
ilu II!! ~

 ...) s 
t( 

:::: !II 
~
 

iii !I;! ti! !Pa Ill 
iii 

p.. 
!I;!~ 

@
 

+l Ill 'I El Ji 
l 

• 
f!ll I! 

IDliffi 
ffkl Ii !DI! If( <'> 

H
 

Ill~ 

~
 

. 
l 

. 
t 

[""\ 
Illa 
* 

p.. 

• 

C
\I 

=-
,,...... 

,..... 
. H

 
...... 

C
'\I ~
 

C
? Pl!!~ 

E
 

c
.
~
 

g!ll!I-
c. * 1a! 

Kr 
<n I-'-

2 !!JI! 
~ ~ llf!J 

+: 
H

 
ens 

• 
Ill 

....., 
....., 

«IE 



• 
(Y

) 

~
 -

II 
I 

I 
I 

I 
I 

I 
I l\!il I 

E
 

I I 
I 

0 .... ~
I
 

I 

~
I
 

IS
 

I II~ : 

I 
II 

I
~
 

I ~
I
 

I IDJ I 
I 8

1
 

L.. 
_1 

- ____ , 
I
-

I 

I 
I 

I 
I 

I 
I 

I I I I I I 
. I 

I 
. I 

I 
. I 

I 
. I 

I 
. 

I 
I 

I 

I I 

I ' 
'' ... 
I 

~
I
 

r 

' '/' ' 
" 

I 
r 

I 

I 
11[>)1 

. I I 
I . 1 ' 

H
i 

~ I .· I: 
11111 

, :'\ Ill ~ 
I 

lt 
I E

 
I 

H
a

t 
H

 Ill 
I · 

II 

I 

~"" 
I"'\ C

'l 
I!! 

~
 

I_
 II!! * 

II! 

* 
tll!I * 

tll!I 
It 

!"11 

N
 

L
f) 



°* ~b~ t-@
 

* ft.I +It.' 
,...... 

• 
, ........ 
¥i\~ 

~
 

~' 
~
 

.!.{, 
II 

I J 
«: 

-
H

 
~
 
~
 

,'\ 
..,_

.; 

. ;\ • $1 
I 

s 
H

 
•1111 

["\ • 
T

""" 
«: 
:€1 

I 
<;j" 

• 8 

t@
 

p 
,........ 

·~ 
~
 

II 
• 

-< 
itiJ 

s 
!!I 

+l 
•("\ 

~
 

Ill 
lt 

~
 

ft 
itiJ 

it! 
~
 

11 
Pl 

+l 
$'! 

II@ 
Ill 

mllll 
t@

 
~
 

s 
... ..:> 

..._, 
t@

 

""' 
....) 

~
 

....) 
ii 

I J 

• 
-

:fi 
• 

~· 
H< 

ti 
I J 
-!f 

, 
, 

ti •("\ 
~
 

+l 
""' lt 

~
 

• 

* ~
 .:; 

itiJ 
I J 
-

ii 
C'. 

tt 
~
 4ftl 

IJ ti 
.L

 
~
 -

. 
~
 

~
 ~gJ !!I 

t@
 

.... 
....... ~

.
!
j
:
f
i
~
~
 

t--
.
1
'
6
.
L
~
~
.
!
J
~
I
"
 

~
 +i {' ..._, s +l 

;\ 
I"( 

~
 ~
 
~
 ....) it! • 

.:\ 
~
 

m
i 

~
 

a
ll,"

+
 

.g: 
I 
ii-a-~ 

I
~
 

ffli!w
:fi 

l 
~
H
i
i
i
 

e ~ "' H< *' .!J 
"' • 

...... 
• 

• 
• 

("/') 
L

f) 



-(\J 
I 

<;j" 

DD 

t:'I 
;, 

* I r>-~ 

D
 

w
 

P--' H
 

8 
J!i!'! 
O

fjj 
>+<-
_

c 
~
 

>
 

(/) 
:::; 

LO 

* 

• • 

IE! 
!if 

0 

r-Gl~~IE!Y 
.(jl ~

 -R
 nm! __, 

..1J iij 1$ 11!1! \-J 
'!lit iii@

 I 
°:G 

ji>{ .,,.; 11~ !.\'.: ~
 

\
}
~
~
r
+
~
 

ii J.-6 ~D~ I!!!§ ~
 

"1'-1i9f-~ 
""; 7 l!i * 11~ 
+

6
--' 

~
~
 

::::::. <'. :m:l G
 \-J 

~~f,-l!ii'J 
I'-

G
 .L

 
=

' I'-
,\ :m:l .,Q. 

H
 =

' II' 11~ 411 
~
H
h
~
.
'
.
l
 

~
 $1( v

' ~DJ[~ 
·
~
-
R
 

,H
 

!ll "Si-')'l 'J G
 

al!' * ~ -R
 lilt 

<:t 
..1J 

I ~
 

0 
IJ

 * 
~
 !if l.t: r-@

 ~
 

* J!i!'! ... 
J:tr•, 

l 
CD' 

~L 
~
 

.. 



4-3. ~:ti!! IAJ **,;_ it.t;~ 0) ji t~ ~~JR H26.7I]..(:E 

%:511Sv/hf~m'o:iI 1 JJ::>:fr c:::::::::J c-v-=1=::;~· 
= I 1)!7 I 1 ~45!ll!l"Ji!lc11iCt~;;3;;¥1J11§\v\I 1)!7 = I I) Y Il l@®i\tfl;IJ19~8I I) Y 

;9 ~.t&;tirnLt 
30011Sv/h=? 

4111Svih 
llt!ll1:'ii'ill 3.011 Svih 

CH26.2!(i,~.) 

*~li!J V -CU \id:U l~Jll!J'S 
(J)'6' .§-\b ~llil:~eJl(J))jl~~ '§; ~ 

11-CU\.QR.i1.\ !ii'.fill])~.:t. 
ltf.:ZS:'@, ~7J:-3h'F§l:ff§l~X1 
~ffi9€~19-3, 

~[!!!]i;f:~M~?!J1J't1m~~iii 

2011Sv/h=? 
3.611Sv•h 
CH25.5!1"~) 

-'. . ' 

. , 
t { ,. . ,. . 

•• 
' ' ' . 

• • 

' • I 
'-· .--,, 
' ' ... 

• • • • 

'·~· 

f~l?l&l'i'~~ ' 
I' 

10~2011Sv/h=? . J. . . " ' . \···, ' 

5.111Sv,,h .• ,t,-"<:, 

(H25.1 Et~,~) .~·,;·t;. ;-'··:·:-~. ;-~-··-

~IFl!16*n§9:1iii'l 

10~2011 Sv /h=? 
3.411Sv/h 
(H25. Hl1n.~) -•• •i:i•:n 

. - •::.·,.,,.' .... 
"1', ·l···.' . -. · . ...-.:~-·-; ·• •,_···~· 

~ ~- . . -~;.. .-·· . 
.• '·" ·11 • 

• 1__· "{•' .'.-
t •' ·• j. •, ~c ., 

-· ..: . 

t--·-
.._ . -

) ... 
l . 
'· -.: 

I 
~ 

I IJ ?III ~9'.jiffi~9'.li'£t.::ld:~f~~~.b'i'tl~:YJE'2:h--CV \-@I IJ "P 
IIJJ7W )]gR§ · .~~~~CR!t(;::::*ffi*et1-Cli\-@I 1J)7 

• • • i!IJl!J f';J t~;; IJ'\i"' c 1,1\ 8"' fiffin itiil l!!I = 5uSv/hl¥1ltc7Jc:icG\8I'JP 

• 
·~ ..... ' 

J 9~?89:il!!I 1Jl' 

10011 Sv/h=? 
3.7 /1 Svih 
CH26.6!~'~) 

iEF~ 

~,,--· 
~.Ill:' ' Lf-J !·• ·1 

4t 
1 411 Sv./h=? 
3.811Sv/h 
CH25.4!i,~l 

'- ., 

; 

;GJ 
~ 

,. ._.·. • • . ' . . , .. 
.A_)g!J~~l!El!i§9: 

?~ ;··.,-, f~·: 3411Sv/h=? 
rl. , , 1, • _,.. · 2.1 /1 Sv •h 

- _./. 1, .. t ., .. 
:.- • ' 1 • .... "\ CH25 5m=,;i) ~ j '", ~r ··. ~ 111;, ", • U1E01~1 

r '~ .-t.~ Lo i ~! ~--------' 
. -·:·ti,,~------~ 

-. /'- _ .... t~ ,,,. £_1.f.J·.:,·. - --"\I_;_ 

{ 

. If: •.• i. ·~:_.,·_ 

l . : . ' ~-ii,} i< . ' 
- - ('.':.!·_.• r "-

,. • J;f .. 

11'"'1*"1 !&~ 
1511Sv/h=? 
5.111Sv h 
(H26.3!1!5~) 

"-, l '. ,,:,.- ~ .... -· •• 
. .. .,;. •1 - ,_ • 
i.~· .. r:\li., ~-~1\l: 
... · '-~ s-. ' 

·-~- · • ·ltlE1tt: 84'7./'\ :::Z-1>< 9/1;! (t$), (C)DigitalGlobe I 

!iii 9~ ~Hill~ 
1311Sv/h=? 
2.211Sv h 
(H25.6!1H~l 

55 



5. ~±ih pg~']~_;_ {(t)JetO) iit~~7\55t H 2 6. 7 U!tt 
7 ::c -$1 ~ ?£:-::>1. '-r t1, H26~ 2 F.1 c1:: 'J I$£:m~ i.,, I$I •J rO) 

a;~•~I-~O)~~~-~~-r.ma7::c-$/~?I•~-~~ 
I:S0)~7 ?mt1, H27~ 12F.1 ~ ?m 

Jl I -'V:Y:7'I$ 
H25"'F&' H26"'F&' H27"l'&' 

1 J=I 2J=I 3J=I le le T T 

CD O.P.+4m:7 I-'Y-Y'.J' 1 -4't Ill! * [J 1111 H2 <f:5Jl ;1!7\7 (l ~) 

l ~n ~ • l!!lll!il ~-,~~~•m~<J ;o7~111 

~ 
1 - 4 't "1ilf!lli' ~lllo!i iii 1;;;1111. illllli'llilllb;i!7V' G:') O.P.+1 Om:7 I-'Y-Y'.J 

l!illillll ~ la• ft±U:~ • 3\::11!1~(.., • 7I-!--/ , H27<f:12Jl ~7~111\7 

($) O.P.+35m:7 I-'Y-Y'.J I••'f fll;l!l! • iii :I: 11 @" • ;!;: II!!;§ (, . 7r.-'//? 

[:!] · ttlJT1J<J \-{ J ~7-I 'J :P H27 2F.I :Jc7 ~-'V 

· 1 ~45Ll.Ji~Ll)nrniI 1J:P H27<f:3Jl ln±~l!';il7~11! V'H27<f:7 ~ ;1!7~11! 

I · G9:Y:7IIJJ7 H2~<f:3Jl '11:7 ~ ll!t 
. H9:Y:7I 1JJ7 Hj7<f:3Jl ;1!7 ~ ll!j, 

~ · E§j~~I 1J J7 : ll*tl~ill H27<f:3Jl t±~l!';il7~11!t H27<f:12Jl ii!7~111V' 
· ~tm~I 1J J7 : 5£~tJ~Jll H27<f:5 ll!±lt;l';il7~111V' H27<f:12Jl ~7~111\7 

I I I 
A•~•~ 56 



-

....... 
L

f) 



,.......... 

~
 
~
 

-H
 

I'( 
0

/
 

.... 
~
 

,,,. 

·r-

~
 

~
 

>~ 

.• ~ 
' 

" 

0
0

 
L

() 



.J.(:J 
',,\ 

I y ' ·::.;:) 

·:.0 

~
 

I 

~
 0 

z 



-

1. 1l/?~?i'$1j~7J<i~1t:O)~lll 

§t: 
H26'.ifm'.ct:il:, 9 :,JQWr~)5~7J<O)iJ1t:;~I!Z:f7'IlJ' u, *1l~~9 8io~ffei'~O) 
~v \i§l~~9::;Qr:~:rfi98 

§ t: iir.X; 0) rc 6tJ 0) ~~~ 
~ffi~9:,JQO)~~~~h8C, ~~~*Z:f~fi989:,JQ~l'~98tc 
if.), 9 ::;Q~:T~>5~7J<O)iJ1t;~I!Z:fi>:Eiic~9', ~tl§lJn~ia".11/5JO)iJ1t;~I!1J~ 
7'IlJ'c~1J:v \ 
1t1rF"7J<ifit.AlrPi1J~xnm1J~~n10c, >s~7J<1J~t~1.Jo u, ~tl§lJn~ia".11/5JO)iJ1e~I! 
1J~7'IlJ'c~1J:v \0 '£.tc, iJ1t;~I!M~1.JZ:f1~~~ u -c~tl§lJn~ia".li/5JO)iJ1t;~I!Z:f 
7'Il7 uJ:-:J cu -c=ts, 1~1.Jo urc~I!JJ?r7J<r:xn u -c 9 :::;Q1J~l'~ u, ~tl§lJn~ 
ia".I il5J O))j1t;~I!1J~7'Il J' c ~ 1J:v \ 

9::; :7 ~~~~n \b±t!ll'7J<Jfit.AlrPffi~xnm~nO)l'?ii~'~ Z:f 1.J; \'-c ~ 10, * 
~0)~89:,JQ~~~I§iJZ:f •• 910 
tt!ll'7J<Jfit.Axnm~n0)1'1ii~'l1Z:f 1JJ \'-c~ 10, 7'fi~f:l0)~8ij1t;~I!~tl§lJ 
Z:ftl-98 

t~ ·~•ti 60 ''""""' 



-

2. 11/?~f@jO)~~L 

#~©~~9~QB~~~~©~~G 
*JT;l;~1%]~ 4 ti:B~ 

*JT ~~ 9 ::; '.7 ~~f1fr:P XE iltj 
J6:,~iilm9 ':J'J 0 §U[Ci]~:~375m39':J'JcG1::¥~15 G -Z::li \31J\ *~575m3 1:t!ll~~ C + 
275 rn3) 0 iJ!it!Jjg}~~ 9 ';J 'J 

~JT~~9::; '.7 ~~lii~tilJi\tj(i) 
~Nmmm~~~-~+~Nm~~c~~M®§m~. ~c1:~475m3§~mv0tt 
@i, 7'G J5X iffi ~ 9 ':J 'J 

~~9:/'.7~=~~®® 
~~RMM~-~-C~275m3§~•V@tt@i, 7'GIJX~~9':J'J 

~~9::;'.7~~~mm@ 
JIIJ?ill~§g®G-Z::~275m39':J'J§~•V@tt@i, m®~M~9':J'J 

/f'tii~'l'i:§:t~F~ff- Gtc.9 ~ QB~~If~c1J</ \':;i ~ 7.. :§:~I!Ififfi 
~(; \§t:.C::: l_; lt~11tE.If~1J\S)]~I§1!1J~1'§30)ff~c~fi)Gc~8If~I= 
~~ (J2/3, J5, J4, H1, H2, H4) 
~I~7~~~-~0)I~~s~m~~~~~-~O)I~I=~~ 

t~ ·~•ti 61 ''""""' 



3-1. ~:/?I'~ (*JT±~~~~') 
26 

OR ;;t::""C 4R SR BR 7 R BR 9R 10R 11R 12:R 1R 2R 3R 
J:t:•J7 J1 :6ftl -· .. ·- I I I I I 
'$l:..-?• •tl!!Jfiffl~ 30El ::t:B:!:!F: 11:::..-~V• (*iD:: Tm3) L ... 
Im {R~iij'-~;;(=~ . . . -· .. ·-"' .J2/3 IM".~;5F.1191;:1 

UUth1'fJ!l! !i:l -- . . . . . . . •• 
'1$'.tt~ ' " " " " • ' 

11"\ill'i'i 'SJ I'll>-"<- . . . 
"' 

. . • . . 
"'"" "' "' "' "' "' "' ' JS lliM:.M:5R 19F:I .... 

"lit~ 
.... . - .. 

,,.,.. 
1_1 '·' 4 6 -!Tei p v:-·J :,:; Z.~IJllll~·r:o::. ~ ~~tiftm;.{.-..:.:.-

"' 9.6 9.6 12.0 10.8 1:J:: ~, J510J1t!l /:7 Z.ll:fll' 
~= • • "' ' 

J4 llillE.'!f"_;5H 198 i"'-.!'l 1 "'-.!'l 1 "'-.!'l 1 A .. "l 1 A .. "l 1 "'-.!'l .. 
'!II >lhll!!l! 

' ' ' ' ' ' ' 
1:R:>TGCIJ'lllil""'- ·- . . . . . . . ... 
"' IJJll.Olri;3Jiif1~ ' ' ' 0 0 0 ' WT (~ 7.:c'lJ "' :-.;i;..,-Q . . .. 

1!lt ..,lllt!ll! 
1' =~ 6 4 ,., m INll" 1'iJ 'Im ,....,. 
? ;<. ·1.0 

&.I.Ji&" >O ,., . . , :te:l!IB 11"'~aF.11ea .. " .. " .. " 
(Q.111) 
V! Id! ill<!l! !i:l 3Jl;fJ0;7,, 14 El. Jth!Jm'2;$!'.Eil. ~f·1!1!9::~ 

miti$ iiiT ft""-
17.0 1?.0 1?.0 14.4 

"' ~:;..-? 

... ,, ,, ,, 
" ~-:>;,! J0;7Rl4 :ttlJ. '\'Iii:& tit . ~fllf'~)!: l'.Q 

('f*Jiiftt.Jelill) ~\M'EiT'fm~-
10.0 10.0 10.0 10.0 'l!l lllt 11'1 "' at /Mi J: 

'° '" '" '" ,., o:f:Ff14 it!3 M t& .ti! · &t. tt.J: ~ iEt 
'*~:R-tll:f>t) fttts: l3J fm..-<.-

10.0 10.0 !ftlfitM "' ~/ifij.:C 

------------.~r"· 

"' '° ::..-? 0:7.1'1148, 11ttl¥ • itt!filfc& Ji! - lt~~S'.fli!l' 
(.J.:C IJ 7 i.!i:ffi) ~*8iiiJ'tlii~-

6.0 3.6 14.4 U!td!ill> !l! !ll! "' 5t:..-? ·- ' ·' " 
t~ ·~•ti 62 ''""""' 



3-2. ~:/?I'~ ( 1):11/-A.~') 
20 I' 

:i .R ii:-C: 4R 5R OR 1R BR ~A .. 10.R .J11 R .!12.R .1.A .. ?.A .. :-'I.A .. .......... ...... . ..... . ..... . ..... . ..... ........................... 
o::cJJ77-,-r"5'!::,...?rJ ·;;1 Jt·1r:s·J!l·f s·s · J.'f!?,:rufQ$.'; Bl • ,Jl;fili!_ 09: 1!fi 
c,-;>. 5f:..-? 8.0 9.0 10.0 9.0 5.0 
~nt:l!l 

lJ€ ~ i1t lrti ff"' B B '° B 5 

-- -- ·- -- --:;>. 

"' B R "' fi ., 
H1 .,.; JV . ..,,.,::.....~_.. 11m,.,;6.F119 i1!1 !Ml: alt .a . & ~ 59: 1§: 

"'° "" ii!! El 9~7.k. t$;1:,;; 
12.0 12.0 '.U 

----------T}ij;¥f(¥-.:O!'l"5_____ ----------------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ------ 5':...;? ------ ---------- ---------
... 20 

!It ;ia l'f11!i'"" :30o:> ;;i12'7.ff~ 11,;1:..... i "'·"" I •a.o •4.4 1?.0 

"' :fl J';Jf::Wt.AL"Ci&S~7~ I 8 I '"' !2 II} 

H1 ?7:.-':.-"_,,:;...~... 11.a-.;6.FI 19 J~;;rr:.'· t'~:n: tlhflll:at!" Dl. ;§tli;t;th9'.tm: (type1:124:) E3 
~Jilt!ll.! 6.0 12.0 

'i::..-? 

m3' 
---

--~-12-

•; tit ~i:if "2,...;,: 
0.0 

-;I "' ,_, , 
1 H2:7 Jt.. llJ5l~:5R 19 "'"'"ail "' . "''f' ·~,. lllt't!!i'IH'.I! ii!! El It;)<:. tAA:ti'. 

10,0 

"' :;, 11:_,? 
~ 1::w=cTm3) 

--~-JJ~_ 
ifM'iit-n-~= 
:;>. 

''""' ' ' 
Hz77;_,.._.;.1f;...? llJS\illlli:GF.I 19 

!i.'tt 1.1< • WI 7i-
tit! :rutr.iz a · ;;ttii~~5ttt't 

(type1 :23a) El 
lllt't!!i'IJ"" ii!! 10.0 

1;1;:.,,Q ---------·=--""" __________ ----------------- --------- --------- --------- --------- --------- --------- --------- --..:-2-s- --------- --------- --------- --------- ---------
:G m3) 

m Mi i'iJ ~-'< 
10.0 

"' -~~ ' H4?"'7:..0V$f:.,;? 1~•;6.F.119 ?.& 7J< • tftV 7± ii!::Jfilti'f,!; .DJ: • J!,?~3!tifi: 
(Typel :22&) El 
Sbl'it~ 

' 
30.0 

~J? 

( T rn3 ... 22 26 JO 

"' ..... I ~-,,,. I 

t~ ·~•ti 63 ''""""' 



..---.. 
-I'?.{ 

• ..i.J ....1..4 

e I@
 

+
-

•lnC
I 

• ~I>( llllC
I 

-10 
,'\ 
~
 

...__... 

t< 
,'\ 
If'\ 
,,,.. "" K 

0 
0 

0 
0 

0 
=

 
~
 

o:t 
"' 

I ,. 

,. 

0 N
 

0 
0 

z
·a

z
H

 

J-'9C
:H

 

ll"
llH

 

ll"lll-I 

O
l"L

lH
 

6
"lZ

H
 

a
·a

:H
 

l"L
Z

H
 

9"lC
:H

 

S
'lZ

:H
 

l>"LG
:H

 

C
"lZ

:H
 

l"L
<

:H
 

J'lG
:H

 

ll"
9

lH
 

1.l."9<:H
 

O
J"9C

:H
 

6'9?:H
 

B
"9

Z
H

 

l'9Z
:H

 

9"9Z
H

 

s·gz;H
 

l.-9Z
H

 

£:"9Z
H

 
+: 
• *l I! 

J-' 
... ~ 



-

5. ~~t~14 
tt!! 1'1J< it!!)~A.iiii 

IJ\l~j\ (rvH26.11) : 360m3/E3 
~~l\O)tttrl'7J<)J'it.Aii : 400m3 I El 
tttrf7J</\1' /"\'7.i!SJ:UHTl.Lt.7J<)IJ.J~: !\ 1 OOm3/EJ 
iil/$I 1) J?O)itlf!';J<O)l¥~1\0)j'g;)ZS!I : 60m3 I El 

+)::;t r: v :Y5<:!J~§'!EIJ\l (H26.11 '"""') : 140m3 I E3 
~~l\O):ltlJT7J<)JitAii : 80m3 I El 
~i/$I 1) J?0)1tlfl'7J<O)~~l\0)1'g;)ZS~ : 60m3/EJ 

B~ift~~7J<~~:!J~§'!EI~ CH27.9rv) : 80m3/E3 
~~l\O):ltlJT;J<)Jit.Aii : 20m3 I El 
3~1$I 1) J?O)itlJT;J<O)~~l\O)j'g;)ZS!I : 60rn3 I E3 

~ml~~jjj\j~j!IJ~jtj: 
ALPS ("'-'H26.9) 560m3/E3 
ALPS CH26.10'"'-') B~t1,960m3/E3 
)~1t9!1ff~1JDB~}f:l'li CH26.12rv) S~t350m3/E3 (*) 

* : Di!E:DO)JJ. ; ~1£:Jf-lJJO~.f91:1:tr vc 57J:-8CIX~~~-8 
~O)jt!! 

2 · 3~ f-- v ::J7-1J<}J;Z~ CH26.1 O"-'H26.12) 11,00Qm3 
r#!\xl1~*g9 :Y'.'.7it!!1J<f~it5 CH26.1 O) 1.soom2 

t~ ·~•ti 65 ''""""' 



•
•
t 

3 ..... , 

ll 
71 

0 
0 

H
2

6
.3

 

~
 

0 
~
 

0 
• 

c
t
t
-
-
-
-
~
~
~
~
~
 

:::f 
H

2
6

.3
 

O
"I 

O
"I 

H
2

6
.4

 

H
2

6
.5

 

H
2

6
.6

 

H
2

6
.7

 

H
2

6
.8

 

H
2

6
.9

 

H
2

6
.1

0
 

H
2

6
.1

1
 

H
2

6
.1

2
 

H
2

7
.1

 

H
2

7
.2

 

H
2

7
.3

 

H
2

7
.4

 

H
2

7
.5

 

H
2

7
.6

 

H
2

7
.7

 

H
2

7
.8

 

H
2

7
.9

 

H
2

7
.1

0
 

H
27.11 

H
2

7
:1

2
 

H
2

6
.1

 

H
2

8
.2

 

>t: * 
'1J ~~ 
f1 

. 

a"° 
c: \.'.' 
~
~
 

~}iTiffi 
""1

 D
''" 

oW
 

)1::0 

ilIDt f1 
c-u

 
t\-"t :::: 
~
r
l
 

u
~
 

rl@
l 

::: ;m
 

A
iim

 
%

 

I I I 
• 

%f 
~
 
~
 

~
*
d
5
m
l
t
 

iOf 
jil; ·~ ii\\ 

™
 Jlt 

/!? * 
~ * ffiil * 
JlJI-

~II * Jltt 
* 

~
*
 

... 
:itt 

~~ 

* ~~ 

9::...-?@
; ·
~
~
1
K
;
 (m

3
) 

t:; 
~
 

0 

I I I I 
:;;:;';; 

>
 

:::IJ 
~
 

,., .. 
r 

O
 

\
' 

Jlt 
,, 

ili 
~
 

*~..,~~ 
• 

/!? * 
1111 

Ilj;> 
ffiB 

=fr 
Dt> 

"
"
'' 

.._, 
=

t:!o 
""I' 

-
+

A
!il!IF

-
!-

"fr Iii! 
m

l 
"" 

l{>,1 
1<• 

=
 0 

~
 

0 
8 

w
 

0 
8 

::ii 0 
Q

) 

·){ 
'­.,,,,, 
\JI 
\' 
)J 



M
 I 

~
 0 

z 



0
0

 
<

::::!. 
l.D

 
-!:la 

8 
K

 
-10 

I!!!!!! 
,\ 

....... 
B

l[ 
.(?\ 

~
 

, 
~
 

t
t
 

• 
-

I!!!!!! 
\J 

....... 
,,.. 

K
 

->
 

\' 
, 

HI@! 
I J 
-

~
 

1
1

1
1

a
 

~
 

8 
=

' 
H

 
I!!!!!! 
....... 

L
!) 

B
l[ 

"""') 

-i::: 
, 

'<:I" 
• 

"""') 
I!!!!!! 

, 
....... 
K

 
C

") 
, 

"""') 

t
t
 

, 
-

N
 

\J
 

"""') 
,,.. 

0 
, 

->
 

0 
.--

\' 
!"---

"""')~ 
I J 

-0~ 
, 
~
~
 

-
" 

I!!!!!! 
\J 

(!J -%
 

It. 4tt 
, 

m
g 

0 
-

m
 
~
 

=
' 

;(cl 
, 

H
 

H
 

G
~
 

4
<

 
-
1
0
~
 

-8-
~
 

7
'
 

,\ 
:1-S 

H
~
 

G
 

,"\ 
.(?\ 

<
=

: 
~
 

I J 

• 
C!P{ m

 
w
~
 

-Q
\ 

!In
a

 
m[I>{ 

H
 

~
 

,,_
 

m
 C

!P{ 
+: 

8 
1111a 

• 
A

 
A

 
*l 

T"'"" 
I! 

J-' 
... ~ 



T
""" 

I 
C

\I 

D
 iii "' -Ill " 

.. ,. ................ 
"·--

'"
'"

 
, ......... 

'"
"
 "" 

-·· ·--

-la' 
#

<
IE

 
I 

:
[
'
'
"
"
'
 

_,, .... 
"
"
"
' -·· ·--

'"
'"

 
'"

"
"
' 

"
"
"
' -·· 

-
'"

'"
 '"

"
"
 

r
-
r
-
r
-
r
-
r
-
r
­

i
l
l
<
*
!
l
<
~
J
k
q
<
 
r
-
r
-
*
r
-
r
­

~
~
~
k
'
:
.
:
S
f
~
I
~
 

. 

r-
r-

r-
i-

r-
r-

r­
lk

 
« 

~g 
lk

 *' 
l~ 

I~ 

. 



(\J 
I 

(\J 

D
 

"' ~ :n 
.. -w

; 
,... 

-~
 
~
 

~
 
~
 

~
 

-JR( !l! 

'"' ~ "Ii 

• H "' ~ 1 I 
G

 
'!'I 

"' "' -

"' "' 
"' ·" 
m

 "' 
~
 " 

"' 
it 

" "' .. "' "' SE: 

"' "' "' I 

"' ,. 
"' ·"' 
"' "' 
" 

K
 

Vii 

"' .. "' "' K 

.. " "' 
* 

~
 

" .. 
E

 
0 

" 
~
 

N
 

.. ., 
.. .. "' " ~ 

4 
fr 

• 
~
 
~
 

0
0

 
• 

ro 

--
__ ... _, ...... _ 

* 
fr 

~
 
~
 

" 
ro 

., 
s -~
 

• " 
~
 

• 

~
 

" 
• 

>
 

_,, ... -·-... :-"'-• 

• ' -" • lR 

• ' ~: 
t 

• i: 
c ro 

·' 
·' 

n 
n " 
0 

• -• 

fr 
• 

~
 

Iii: : 
ro 

• .. " : ~R 

~
 

" " 
0 

0 

0 * 
-. 

er: 
fr 

~
 

0 

ro 
~
 
~
 

ro 
• 

n 
-

--
-

:J:! 
~
 

" 
0 

'W
::l 

-. 
=

 
=

 
4 

fr 
0 

m
 

~
 
~
 

ro 
, 

~
 

* 
"' ,.. ;J; 

fr "' 
-

'i 

"' 
" 

m
 . 0 

~
 
~
 

ro
 

ro 

--
-0 

-
' • 

~
 

~
 
~
 

<
 

" 

! 
"' 

! 
h 

~ 
£g 

i: 
~
 

·' 
' 

n 
n 

fr "' 
--" 

fr 
m

 

'•
 

-
~
 
~
 

ro 

• 
• 

0 

" " 
~
 

.. ,_ '" 
fr 

~ 
ro -

" 
ro 

------



...-

o~ 
" 

_
; 

t---
{1R 
\" 

~ 
II!!! 

TH 
1tb 

-!;;: 
"rt 

II:! 

"" 
~
 

J
_

 
~
 

" 
TH 

I 
-!III 

j_Et 

~
 

-
-!;;: 

"' 
. 

IE!~ 
-, 

~
 

"" 
"11\1 

-
~
 

,'\ 
!!f 

l"'1 
O'lll 

l8'I "' 
-a-

~
 

I@
 
~
 

-
K

 
n 

+l 
~
 

,.... 
, 

~
 

DI~ :: 
. iii! 
L

,... 

N
 

-, 
M

 
-, 

"\ 

ID
 

(ii • 
• 

+
 

... 
• 

('I) 



~K 
"" 

"" =' 
lllP 

•
~
 

=
' 

H
 

-
~
 

H
 

"'" 
t\I 

:i::: 
~
 

..LM
f 

' :i::: 
I i'i!I 

. 

• 
4

<
 

=
' :t::..,.' ' 

• 
~
 

~
 fi:f 

' 
Jllll 

,"\ ~
 

!'---
-¥ 

-0~ 
+: 
• 

,.,....oil 

*l 
11\P 

:•,: 
' 

I! 

J-' 
-$

 
... ~ 

......... 



M
 

" 
-.:r-I 

~
 0 

z 
\-' 
.,-
...:> 
(
' 

I J 
-D!l 
~
 

• e lk
 

!li!I 
.,-
...:> 
'-6 

.....: 
.,-
...:> 

\-' 
~
 

~,....,. 
11 

~: 
iDE 

~
 I'-

IE 
S

 -OR 
·
~
a
 

• 
~ 

!f _, 
• 

~ 



(i) 
cO 
C

\I 
I ( 
.,...-

cO 
C

\I 
I ['--. 

(0
 

l!R 
cO 

D
 
~
 

C
\I 

.L
 

I 
I 

( 
' 

0 
!;'\ 

~ 
.,...-

Ld 
7\ 

C
\I 

n 
I 

G
 

im
 

['--. 
t-.J 

l!R --"' 
$~ 

(I 
9Jll 

L
l 

G
 
~
 

im 
JUE 

t-.J 
im

 
-

.. -_, 
-"' 
~
 

(I 
~
·
~
 

L
l 

. 
\ 

!;'\ 
!;'\ 

7
\ 

7\ '--1 
Q

\ 
Q

\ 
g 

g 

f I 

>-s -· -· 
' 

!I 
--•. 

,. 



• 
C

\I - _, ~ ~ ¥
' 

.. 

=
 

t 

a..n 

" 



0
0

 
I 

~
 0 

z 



I
-

-
I
 

F-' -llJ \\!!! * 
I I 

Q
\ 

it!: -8-
....... 

-
U
~
~
W
!
 

I 
I I 

Ll Zci 
....... 

1J8~-llJ 
I
~
 

1K
W

 
I .JS 

~rn w
 

I\\ <
 if11 _) 

I 
" 

I !(I:! 
"I"' ~o 

lP lli 
, -U 

I WI 
~
~
 

I
~
 

~
a
 

]
j
W
!
t
J
~
 

I ;12 
*~I~ 

I lll!' 
=
~
 

=
 

1_(') _
) rxi 

I_
 -

""'~ 

~
 -R -U t(d 

I 

~
 £

] ::£ \l,~11 
I ' ' 

=
~
a
n
~
 

.. 
./

· 
., 

-·I: 
' 

~
L
L
t
(
d
~
 

, 
I 

{Of: ...... -U Q
\ 

i 
<

 

, I J 
J 

( 
,. 

, 
t(d 

I I\\'<
( 

( 
. 

' 

t:\ R
 l
P
~
 

~
 

·c
-' 

;'\ ~
 t(d ~

 

' 
,
~
~
 

Q
\ -llJ ~I'-

I I tt6 IW (Y
) 

Q
\ 

H-J 
'~ 

I I 
, 

1111 
.. 

'T""9 
~
 

lli -U 8 <
[ 

* 
( 

!€!! IJ ~O 0 
!(I:! 

0 
D

 

~
 

l'(3 l'(3 ~
 11\ l'(3 

!'JI!' 

~
 

:::; -:Q -llJ ~
 im

 
!l)lJ 
,,_

 

tJ Jal[ ..) 
, mgru 

~
 

Q
\ 

_
) t(d tH """ ~Pol 

I I 

~J:>{ 
~
~
~
(
Y
)
t
(
r
j
 

~
 

* 
1111 a 

{ffK ~
R
 ....-Q

\ 
, 

!(I:! 

~
 

L
!
8
~
<
l
l
l
 

WI 

:lfl~Jeffi,{'IH-J 
1$ 

~
 

::£ 
;12 

an 
~
 Iii\~ ire 11\ ~

 
~
 

°"' 
" 

{
~
@
9
!
~
~
 

mgru 
+: 

an 
• 

T"'"" 
~
~
8
~
 

~Pol 
«IE 

• I,.., ..... ~ 



• 
Im 
C:P( 
11110 

w
 

~ . 
/
r
 

~
.
 

:-
-
-

-
-
-

.. 
-

-
-

-
·-

-
' 

i 
-

-___ _,, ----. 
-

I 
' . 

-
-

-
,, Q

_ -
. 

' 
. 

. 
-

0
0

 
....... 

/\ 

" 
~
 

0 w
 

t(O 
1.{) 

1m 
.Q

 
Im 

!!!rt 
$Pcl m

 
w

 "!£ 
Q

\ 
, 

I I 
t6

 
-

~
 

" 
IJ

 
Q

\ 
-!!!rt 

I I 
~
 
~
 

"!£ * 
0 

G
 
~
 {!:!./ 

~
 

!!!rt W
i 

"j:;J 
~
 t(O 

......... 

' 
I 

-=
-

----
-

I 
-

. -
-

~
-

v 
r-.. 

----
1:\ 

I 
-

;'\ 
y 

I 
~
 

. 
=

' R
 

1
' £:\ 

' 
;'\ 

' 
-

I 
• 

" 
' 

' 
, 

: ' 
~
 II' 

,, • 
, 

i .. 
! 

. -· 
l'.!' 

• • ' 
w

 
' 

-
. 

• • 
' 

.. . 

11 
' 

,, 11 
~
 

I J 
! 

~
 

I 

I 
I 

;1£ 
t -

Q
\ 

I I 
~
 

* m WI 
~
 

ill 
~
 lllE 

l§l 
'----' 

\ID 
Q

\ 
I I 
~
 

" 
* 

ii\ 
l~ 

I 
WI 

)
\ 

m
 

ill 
ii@ 

~
 

" 
~I 

v 
Q

\ 
I I 
~
 

~:\ 
~D 

"!£ 1m 
,, 

g 
~
I
m
 

I 
'--" C:fcl 

, 
1111 

'")(.. 
t6

 
l?\W

 
-

~
 

Q
\ 

I I Q
\ 

m@I 
I I 

~
 I I 

~
 *
~
 

~I>{ 
1111a * 

1!tl' I J 
,, .... -

.(_)\ 
~
 

!!!rt -1..j 
I I 

0 
~
~
D
 

If! 
~
 

°!£l!I 
WQ 

~
_
_
)
 

1:\ 
I 

;'\ 
y 

' 
~
 

=
'R

 
-1

1
1

 
1

\ £:\ 
I 

;'\ 
?I 

,, 
~
I
I
'
 I\ 

" I t-

-
,, " I t-

I 
Q

_ 

1111 
• 

A
 

A
 

C\I 



:\ 
ITT 
,, I ~ 

"' " ,, 
>:< " ' 
'll "

'
-

W
e<

 
~
 lf'I 

"'~ ~
 

0 ~
 

N
 

I 

• 
I 

~
 

~
 

>![ 
0 ~
 

~
 

N
 

I 
IOl 

"" "1 "' "' 
I 

"' .. 
~
 

=
 

__::, 
C

ID
' 

;---... 
'"...::: 

!§
B

-<
, 

[Il] * ~
 __::, 

\__/ lEE' 
<

 
.. , 
~
 

_
J

 
f'(O 

llll ~
 

~
 ~ITD '\Xi 

b 
co %

 roi , 
.Li 

~Li~~ 
~
 

0 
~
 P""' 1.D 

~
 

. . 
rn~ -R

 
"
' 

+
'
\
~
Q
~
 

~
 
~
 

M
 {f!3 m~ q~ lflll 

* 
""c:J "

' Olli( W
 

.,.--
*-

I'-
~
~
 

!& 
..q-

0 
(Y

) ~~ ttJ 
-t<

o
r 

r<O 
(Y

) 
C:P< .,.--

=
 

llll 

~
 

11110 
... :tlE 

~III! 

.L-6 
.,--

Q
\ ..q-
~
 roi 

I I 
L
i
~
 <111 

(Y
)'---"lr>

 

~
 

t'I ~
 ~
 ~ <1 {~ {HR 

;\ 
{
~
 

, , 
~
 {

\ C:P< 8 
I 

~
 

r-.. 
1111ci 

~
 =

 
lEE' 

9!'.5 
.. , ,>, Li {

~
 

(Y
) 

0
0

8
 

cJ1 
,
/
-
-
~
 

,· 
a

_
 

'1 

' 
' 

'-. --
_ __/ 

.. !!I! 

/-----,\ 

~
 

' 
\ ____ _,;' 

L
i
~
 

_
J

 
f-H

 

"' 
, 

'--., 
Ill I Ii 

""" 
0 

, 
__, 

-R
c
o

t6
 

[Il] 
0 

0 
\J 

\__/ 
..q-

.,.--
~
 

<1 \J 
--'>

 
_J 

{
\ __) (\ 
,
~
u
 

-
0 

0 

co R
 lflll m

 rD1 
0 
8
W
<
1
~
 

.,.--
~-\.) {

\ {~ 
~
 IJ t

h
~
 

~
 

....... 
"* f'(O ;\ ~

 
-

Q
\ ~
 D

 ±Oili 
I 

_
J..L

t6
 

'--., 
-

J<
\<

:'o
K

fJ 
I 

£-CO
 

k@
 

<
 ~
 Q

 
o
,
~
 

' 
" 

.,.--
{~ ~

 
~
 L~ ~

 ~,~ 't$ 

' 
!{\ 
I I 
~
 

llll : 

[Il] 

[QJ 
l!!E! 

.,.--
~
 

ID 

{~ 
. 

=
 

) 
Wl~ 

.,.--

0 

+: 
• «IE • I,.. . 
..... ~ 



·
~
1
.
r
=
·
·
 

, 
r,. 

• 
. 

I ' i 
; ' 

I ' 
I I 

' 
: 

,, 
.:;~-ie 

. 
o;:t" 

• 

0 0
0

 



~
 

00 
ttt-<D 
C\J 
I • 

• 

Q
\ 

,.-...._ 
I I 

%1 
~
 

[IIJ * 
'-.../ 

lES1 
,,, 

~1E 
D

 
+IP 

~[lfl 
al:li 

=
 

,,, 

~
 

mu 
~
 

,,, 

H
 

C:D< 
8 

11110 

. 
LO

 

~
 

Otti 

-H
 

D
 

w
 

"
' 

1@
 

8 

rn:: 
~
 

~
 

rn:: 
0 ~
 

rn:: 
°' 

rn:: 
0

0
 

rn:: 
...... 

rn:: 
C

D
 

tBllt 
H

 
ll!E 
~
 

~
 

.-co 

-
,.-...._ 

-8-
1-1 
11110 

-
w

 

-

~
 
~
 

~o 
C\J 

~
 

ttt-
~
 

I'-
C:D< 

C\J 
11110 

I 
'-.../ 

Q
\ 

Q
\ 

I I 
I I 

~
 
~
 

* * 
lES1 
,,, 

lES1 
,,, 

rn P.t 
~
 

rn P.t 
~
 

HE 
i\@I 

~
 

~Pci 
t;(

 
1111a 

~
 
~
 

ill 
ill 

~
 

ffiE' 
T

'\ 

~
 

@
) 

+: 
• «IE • I,.., ..... ~ 



" .. 

\ 
llll1" 10 Jo<.JIU!! Jo If Jil;l\~O)l!!JE it. ~HlO Jil · i!!lllllli ~ 

J&1•it:'" I-I.')7 <!Sf'> • i'l'iii Jll;IJ.1'\- rf{::,1/ 
Jil~- lli:ll Pllll! l!lll <IS 'iii ~1-llOJll! • lli:ll • I$ • 

• 
• 

B~t '107 *7 '107 '107 
<B> ~7 

~ttm'Wll;!;< 
~.,. '107 <B> '107 :::J/·~11) =· =· sm '107 j&7 '107 '107 

AW!it'!l£l!lti« 

CJ!;: '107 *7 '107 <c> '107 '107 <c> '107 ~7 

::::i:...":71.1 =· 
Cil!I '107 ~7 '107 

E '107 j&7 <•> -7 '107 <E> '107 ~7 '107 lli1" =· =· 
HI JI! '107 ~7 

<H1> j[;7 '107 <Ht> '107 -7 '107 9Fl"""F1iJ 
lli1" =· jf77;t 

H2~t '107 5[;7 '107 
<HZ> ~7 

"'7 <H2> ~7 ~7 

;;;; =· =· 
H2iti 

3Fl ;:p-a:; 
'107 'jC7 '107 *77'.it 

H3 '107 *7 <Ha> S'&7 '107 <H3> '107 ~7 '107 11l* 
lli1" =· *7~'.i:E 

ll:f H4~t 'ie7 j&7 'ie7 3Fl """F'EJ 7¥;7 
<H4A> ~7 'ie7 

~77'.iE 
lli1" =· 

;it H4JI;: '107 *7 <H4> '107 -7 'ie7 11l* 7't;7 =· 7t-7'1?JE 

; H4 'ie7 ~7 <H4B> ~.,. 'ie7 'ie7 7ii7 ;;;; =· 
:, H5 'ie7 'jC7 <HS> ~7 'ie7 <HS.> '107 -7 'ie7 lli1" =· =· 
':J HG '107 §'.C7 <H&> j[;7 'ie7 <H6> 'ie7 ~7 'ie7 9 Fl $1i] 

lllil>I =· :>L-77:ti:: 

I HB~t '107 ~7 'ie7 7't;7 
<HS> ~7 'IC 7 <HIJ> ~7 ~7 

;;;; =· =· 
') HBiti 'ie7 'jC7 'ie7 ~7 

7 H9il!I '107 *7 'ie7 7't;7 
<H9) ~.,. 'ie7 <HS> '107 ~7 

;;;; =· =· 
H9J!;: 'ie7 j&7 'ie7 7¥;7 

G3'li!: '107 *7 <G3A> '107 'ie7 'ie7 7't;7 :::J:..r?rJ 

G3il!I 'ie7 ~7 
<G3B> ~.,. 'ie7 'ie7 ::J/·~H) =· 

G3~t '107 j&7 'ie7 
<G3-G5> '107 ~7 =· 

G4iti - ~7 
<G4> '107 'ie7 'ie7 ~7 ::::i:,..71; 

G4~t - ~7 'ie7 7't;7 

G5 - 'jC7 <GS> ~7 'ie7 71l* ~7 :::J/?IJ =· jC; 7 7'.iE'. 

G6m '107 *7 <GO> 'ie7 7't;7 
S'&7 'ie7 <G6> 'ie7 ~7 

:::J/'.711 =· 
G6~t 'ie7 j&7 'ie7 7¥;7 



.. " .. 

\ 
ll<Jil!iill:ll'. Jil;l\~O)l!!JE it. ~H~ Jil • i!!lllllli ~ 

Jil!<'l t:'" I-I.')7 <!Sf'> i'l'iii Jll;IJ.1'\- rf{::,1/ 
Jli~25cm I$ <'llil l!l:ll <IS 'iii *™Jill l!l:ll 

D 

Ill G7 'il<7 <G7> ~7 7 A """"FilJ <G7> 7FJ;:R SP....C"'EJ 'il<7 
~ ::::i::..-?1; =' 5£77~ 5E77JE 5f77:tE 
. 

J10ID 'il<7 <Jt!k> l'E7 9,9 q:. ii) 
<Jt;l> 

9J=j $ii] 9,9 4>-EJ SF.! i:pii] 
7't;7 

') ::::i:.,.,71) i1111JlBI!~< 5f77~ ft7'f.-:1E 5f77'.i'E 7E77'..iE 
-;J 

JI (tP) 'il<7 <Jti::t:i> : 7P.1'1iJ BA ...t.ilJ <Jti:j:l> 
a,EJ..tii! 9 J=J ;:j:iiiJ 7 A i:pij 

v ::J/?IJ : ft77;E 5£77~ 3i:77JE 5f77~ jC; 7 7'.JE 
I 

J1 (il!j) 'i'E7 <Jtl!i> Sil* 9,9 q:il] 9 ,El '*'ii] 9Fl: ~10 BF.! i:pii] 
7.. ::::i:_...71) ;ft?T~ 5f77~ 

<Jti!i> if77'.1E 5f77;E 7E77'..iE 
51 

J2 ;, 
? 

J3 I 
') 
7 J4 

J5 



. ~;!!~3 
<<YJ!))) *~m~m-JmT-n~~fiJTr::tJ1t~7r"1' 1\-~l:f:lfi~m 

L 'f.::~~~71<5.liii!l!~t!f::009 ~~M!iil~~©~~ 

[§il-9] B*~~~M~OO~-- m~M~OO~fir~ 

•~~R~ftBr,~~aMtt•~~~-~~wm•ce~T~t 
llJ, PSF(Plastic Scintillation Fiber) W Jll \,It.:: M!tt.'Rfil[;::Jt;\jJ)~~.iE~ 
[;: W ~ft L., "t ~ t, PSF~[3k.'Rt:: ~Ntf'~ \,l!l<fAW ':tt.J' L.,, ~-7.K 

!l5'~?1::,, 7 ~mi: t.i l-' "t, WT t.: c ~ft t., t.: •~ 5Dm~ARPSF~t±l 
~WJ!l~t~•*~···~=$10)~ft,R~~~-Jll1~C~~"t 
·~·-•ftCt.l~"t-.iE~~~-·.iEWfi~A~~«H~W•B 
T~, 

Ji~ ~t f,~ ( ~*lo 
<--------'.--- PS FO) 10: 2' : 5 Om -----'> 

~!il-2mmQ)PSF/J< 
10-1•>$:Jl<tn:i!O{> r­

r • -

.+-----. ffi 

» 
ill' 
Ji! 
[ii] 

START~% 

111ir~~ 

S~ART stoi? 
~r.i-:&:~il>:li~ 

(TAC) 

, STDPffi » ~ 11\ 

Jil<!ft*l! lo\PSFl=A M9 
ii.::l:l=J:'J. @iliil=J. 
Mfil11!'>'iF9t:-?ll< 

"- iF '° n" 

(;!Ill~] 
0 ~ 1 $! '..;? 1\1] ') 1:' 0) ill ii ii!l i! t§< ~D 

l'l12m 

J;:.t.f'i'i!ii!:>:-.? 

~"""' 
,,,,7, I ;J.11!'£ ~ ;~~,.~~~~['.'g 

-- f .. w .o 
! 

~~I ___________ _ 
7?'1 h-<J:·{J:Lffi'(rn) 

0 ~2: !l!p;]ffi7j(cp0);)!l;!t§<ffi 

I I I' 1!111~ 
M 

! I ,,ffi;'J".-:> t.v ,i', 
t'l@~tiifi 

7?~ :i-o_-,.-ll_Lf!.(rn) 

1 



<•) ~~"155! 
[t\:~~~J 
() -T111l~.li 

( 1 ) l!JI El : 'F JiX25Jf 11.!l 27 El , 28 El 
( 2 ) \lli'li : 

7;j(~.lfri (11/27): 5, 6~m!OJ*"' f-7;J(, 
7 1' - A r- ;,~~JE~.li (11 /28) : J<11J1!171'l!Tfl! l"lill2t:!li'li 

( BI') 7 : B-A5, GI 1) 7 : G6-A6) ( T[)l] ) 
( 3 ) li<lil!ii;': llli~J~jjij:¢'1l~ ( ~t10;<; ) 

o mJ!il llV!iittt 
( 1 ) J!il i::t : 'f,0)(,26!!'2.!l201'1, 6.!l241'1 
( 2 ) ~Pli : 

7;f<j;t"1 (2/20): 5· 6~1\0J;l<'Y f-7;!<, 
7 1' - )~ r-l!l~JEiit"1 (6/24 - 8/M-f JE) : il&l!l!7]<l!j'li!~ill 1 ill!i'lf 

( H5I 1)7) ( elill) 
( 3 ) ~!Jffii;' : llli!!liJl9\:llll§BllllP~ (tt13i5) 

H2 

~__/ 

HJ 
~, 

"· 

PSF 

~t;ti. 7l' 
1").T J', 

7'1' "(' 0) !rt\ Jifii'tMi 

~J!Jl~il~~ 

~~ 
I H4~t· ~ 

I, 

+ 
)!::,,? llil ~) "('O) 71'-Jl- ~'li'tMi 

.. 

.. 
~ t±l L-"') ~ 0) ~ijl{il!j 

~H 0) i!Uf tt 
~ATAO)~W 

/ 
\ 65 

G6-A6J(11J]117j( l!T fl! 

B-A5Jli1111171' "" ll! 

H 5 ( :!i> l!JI ~.Iii$\ Pli ) 

2 



<(qz))> *6~1 (7~C'(])~~~-*6~) 
• ~~0)~~7)< ( RO)~j',Jii7]<) {tffll,'"t~ilt 

~~{t~fjffi 

• 3 ll lli 0) PS F ti t±J H \: -:i l,' "t IB\\ Jlt 'It J:~ '3i: 
• ~~7]< I: x19 .Q ~ilt(cps/Bq/L)'lt ~fjjlff 

"'"I J ,... 
. I-

L-~' "~A-· 
- r , 

~fi~ll< ......_(]) PSF (f) ;~;j 

,,, 1\~·:< 

,.._,, ·--.. 

PSF (J) ~ij~1}<;~;jiffi5-J' 

I 000 

~ 

01 oo 
0 --
"' -c: 
" I 0 0 
u 

0 10 

2 mm_ I 0 bundle (A) 

-1 mm_IObundle(A) 

-1 mm_l9bundle(B) 

20 30 40 50 
PSF position (m) 

• 3-~E~~~PSF~~~*~MT~~~{ttt~ 

(B~,~~~-~~~ffl~~~*~l 

3 



<@Z))) *6~2 (1?/?~i21-e(J)Jl:tl~it!ti) 
0 ~~?Jm~J"t:O)"ffj;~-

(2013.11.28) 

· B-AS R'Tf."i : Im P<l 0) jlj§lt7)</ :::!ilfJ!lll -cit~¥J:. ol'i'­
. G6-A6R'Tf."i: ffi1)<1:::;~9::.cl:::J:lJ~t~¥i!ll!1-' 
· 1!t*~ PSF-c.'8>\:~~~~li1i! 

• )l; Jl1:!]( "°' !IM.$£'0)0f!ll!$ti< .t"1-

'°' 
''° 
<CO 

''° ~~300 ,,.-:/~ 12so , 
8 200 

''° rno 
;o 

0 

)l; !itJ!< 

t-Bb 
-13b_BG 

0 10 20 30 40 50 

PSF position (m) 

• ii!iJ!<r~mM.it, ot!ll!¥ilil1> 
' 

~ 
l ' 

"' ''"""' lmJ 

,:~--

0 *~Iii:: ilJJJ L,t.::PS F O)~ 1±1 "'F llifi 
(fi:t±l~i4) 
(1) PSF 1 m/:::jij§lt7)<t.J'!iA!llL.t~~il(i,jiji!~J<D) 
( 2) PS F S 0 m t.J'jlj §lt7)</ :::jilfJ!ll L. t~~il (Ji! P<l ;mitlij~:2) 
No 1 

/\/ ~J~!& 10 

7 7' 4 /\-1¥ 1 

PSFOJ1il!l * A 

(1)Bq/L 4,900 

(2) Bq/L 200 

(~tfi:~i4) 
BG 1 OµSv/h, 3600siHIJ}E 

0 -§ml~&~1Jf§i:j:J 
(2014.6.24 - 8!=1 l''liJ) 

2 3 

10 19 

1 1 

A B 

7,200 79,000 

300 3,500 

*A: i!i~.l!~i'F (r.J<Bl~l 
B:1JE*~ 

4 



ce) 11/?niJLJ(J)~il~)~ 
1\·y??"5".J:;f' 
••(J)S!.~~ Y11* 8.,.,"'" 

PS F~ t±l ~O) ~ii:~;!; i5i! I:: Jal ill*~,;_~ 

.,, 
0 

~ 
2 
c 
0 
0 
~ 

7y-( J \-t~::f:'.'&0i..:.t:t+ 
G;J 

" --"°' 
--\Jo.2 

,'..J --\Jo 3 

" 
" 
" 
' 51.0µSv/h HS1t'.:.I? I. 1)7 
0.00 10.00 20.CO 30.0C ..:.o.OO 50 CO 

95 

36.2µSv/h 77 

PSF>iffilf~ (J'tt:.rl;I--) ~[j\j)E 
32.6µSv/h 

., 
30.SµSv/h 70 

28.0µSv/h 

~trniHIJ!i!>~ Anto'l'--\'t· t-·Y~ 

J&tt'l .:f-""t: ;fl.·;11-

•10 

es 

., 

34.6µSv 

es 

'•s 

• 31.9µSv 

No.1: tf>2mm-10bundle (A) 

No.2 · <j)lmm- lObundle (A) 

No.3: tf>lmm-19bundle (B) 

start-? 

., 
,. 

0 I PMT(start) I 

-1 PMT(stop) I 
-I 77-<1'- I 
- I m:~7-71L- I 

77'11\'-f;Iit_1m: stop 

"-;'•'.- ------
~-'-··-...,~ 
-1 -:~,~ ., ----

6 L;l '4 ... 
•"', """ _ ..... ;::::;: ~~--~7~-

. 
'·'•' i-\W, 

?z:;?l'1ftll=~:btttoPSF 

~ 

!!I 
111'3 
I Liil 

-~~-~ ~~¥ Iii 

~,• 

• • 
' . - I QI' . I . • 

!. - - / ·' 
! ""o ---•f------­

~--~~~-._ 

.,_..; . ,,,. 
~. ;, .... 

'\0-\'t' ;j-. 'Y ~ i!<J lf~IJ) ~f ;~1Jl!llw 

5 

.. 



<e•) *l:d:>l:~~(J)7)E 
[*ed.>] 
• ~~:li~~t1i~fJ~W:~DO)$ij~7)<~ FF.IL\"(, ~&ruPSF~tJ:l30)~)i~~ij!fiffi 

~ 3ll~.li0) PSF~tl:l 3~ FF.IL '-Ci'J5~7)<;~;il=~.Q~Ji~it.~~~nfilL,t::a 
~ ~&ruPsF~tl:l 31i, ~.it*ru~ LJ ~ ~Ji1:'~~D 1:'~ .Q::::.c~fi~;p,,1.,f::o 

• 5'l5~7!<5z:.t?~Fffl=d-3L '-C7-<-Jvi-:-~J.t~~~~nfil 
~ 51:.t? m.J LJ r=PsF~tl:l3~~~fi!it.,, / \·y??''7r"J:.t i-:'v*fRii±Ji'.1'1:'0)J!*.ftiR1J >E:~it.~ 

~~nfill, -CL \,Qo 
~ ~~0)1 \·y??''7r"J:.ti-:'!i±Ji'.1'1:'0)~ti:l l'~Nf~~~tl:l lt::o 

200 Bq/L (BG: l OµSv/h, iRIJJE:Mfrl'li 3600s, 2mm¢_ l O;:it>:1\:.ti-:'1vPSF) 

[~~&O):Y}E] 

• ~~f:jijJl:Jl~~t,'*g2'T fl r~iO)J!*.ftiRIJJE:l=~LJ, ~tiRIJO)~JE:tl:.~fi~:P,,9 .Qo 
(7.Fl1'1iJl=#.l~~~nfil.:YJE:) 

• ~@l0)3ll~.li0)PSF~ FF.IL 'f::Ii±Ji'.~it.~~O)~:!lJ!:~lI'~°*;t, ~~ffl...t.O):®:JOO~~~t (PSF, 
1 \:.ti-;'Jv~, t~8:~;t~) ~~~;J-9 .Qo 

• -=E=-51 1):.t?''~A.T .L..cl, -C~1!~9 .Qt::d:l, .:t.--!f--1:.t5z-7I-.A-\!>~$&~1i~fJc 
0) i~lj JE: 30) ~ft~~ 1111!! O)~i;j"~~'J') o 

6 



Survey of wall of torus room 
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Outline 
With survey devices (swimming robot and crawling robot) developed in Research and Development Project (with 
grant of Agency of \atural Resources and Energy) "Developments for detecting and repairing of pinpoint leakage 
on reactor container ", we investigated torus room wall of Unit 2 (north side of east wall) as demonstration 
experiment.. target: Condition and flow of pipe-penetrating parts (5 points) of east wall 
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Method 
1) Survey using camera (board on swimming robot) 

confirming condition and tracer flow at penetrating parts using image taken by underwater camera 
2) Survey using supersonic sonar (using crawling robot and swimming robot) 

dispersing tracer and monitoring flow around penetrating part using supersonic sonar 
(* tracer: particles of clay) 

P.P1.'J) 

(CUW-17) 

P.P.C~ PP3 
(RCW-20) (MSC-14) 

R/B 1 F Throwing port of survey device 

[' 
P.P.·:4 P.P.6; 

(RCW-29) (FPC-41) 

/ R/B, torus room East wall 
T/B 

-::--- -~ I 1g11 7 ll ~]1~.1 ] 
= swimming robot 

N~rth 1 1 1 r 1 soll111 1 

L---------------------------------------~ 
Tl!r.9J1l.!ii . .lP.!1.ll.!1lrn1l11.9..P.l!Iti>J. + .--- tracer 

" - -·- - -·-·- - -·-·-., 
---- sonar 

: 

" :: 
:,' 

-~w!rnmj!1_g_rQ~QJ_CG_~ri_g~_1;_1Qy_~y_~!t@P_i1!G_~J crawling robot <Trvdiver by HitachiGE) 
water ci crawling robot 



Results of survey using camera on swimming robot 

no remarkable damage has been found around penetrating part CD to (~ 

no flow has been found around penetrating part W to@ in sonar survey 

P.P.(f P.P/2': P.P.:;;, P.P/<{: P.P.'.5', 

(CUW-17) _ (RCW20) (MSC 14) (RCW29) (FPC-41) 

/ 
= 1 ~ 'Ci/"?"~]~!] :JJ r f ::: :: : - = .i I ~auth I ; • 

'-----------------------------------------! 

, 
penetrating pipe 

HITACHI fl,1 Q.I 
~--

Flow in penetrating part (ex. penetrating part (3)) 
'tt'•••n~.'.::::::=========-~~~~~~~~~~~~~~~~~~~~~ 



Method (with supersonic sonar) 
target: penetrating part c::i) 
method: 

Swimming robot disperses tracer, and crawling robot sends supersonic sonar monitoring 
flow of tracer. 

... 

'. 

~ ....... 
,,,,,.. .,,,,.. ,,,;.#* .. -
.,,,,,,. ,,P,,..-: 
....,..~ ..... 

,..... ~l~rawling robot I . 

"·~~ 

' . ~ 

swimming robot 

I 

~·-. ~ .;:• 
-~~/_,' 

RIB 1 F Throwing port of survey device 
[ mmmmmmmml 

R/B, torus room 

wimming robo 

S/C 

' 
' ' 

'· 

East wall 
T/B 

tracer --

- sonar 

__ d, I I crawling robot watAr 

~+ •••n .. 



Results (with supersonic sonar) 
For penetrating part (:;5), inflow of tracer has not been found in Doppler measurement 
using sonar 

Outer surface of S/C•wr---i 

wall 

Support 
----..L-~1 ~ 

penetratin~ part 

-r.-

1 
.... '' . . ', ' ' ' . ' ' . 

,' I I 

fl 
® 

I· I~ 
" 

""· l ' ' 

' 
' ' ' 
' 

:"-

iil 

* .., 
0. 
(J). 

"Q. 
Ql 
'< 
iil 
::J 

(Q 

CD 

/'\ 
I ii: Ii 111; • i 11r1' 1-i;. 'I I 'I I\ (' 

. 

Outer surface of S/C 

<Doppler image> tracer penetrating part 3 support 

' 
' ' ' ' ' Doppler measurement li)1e 

. \. 

~ 
~ 

·~ 
"' E 
"' c 
~ 

T 
(after throwing tracer) 

wallj • E 
~ 

propagation distance~; .. 
c 
0 • "' I penetrating part E 
"' c 
jg 

( 1 ) 
(2) 

Tracer movement 
<an example of tracer indication if there is any flow in penetrating part> 



Summary 

By using underwater-wall survey devices (swimming robot and crawling robot), 
we demonstrated that we can monitor the condition of penetrating parts. 
Penetrating part CD to®: based on camera and tracer dispersion survey, no flow 
has been found around the target area. 
Penetrating part~): based on sonar survey, no flow has been found around the 
target area. 

~ 
<new issue> 

During this survey, swimming robot and crawling robot stirred up deposited 
materials in torus room, which made it difficult for them to run and swim in 
the area. 
For another survey, it is necessary to review the applicability including 
improvements. 

<Referen Ce> 
Survey for wall of torus room in Unit 2 

Sched 1le 
I Drilling/ereearation: 6/25 - 7 /15 I 

Process 
I Surve~{ 7/16 -7/25 -~+ •••n 

I 

• 
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r i\cl&1i1! 1 :&-:i ~ ;m:!I!.~ :t 
0.16(kg/ s)=0.00016(m3 Is) 

x 999.60(kg/m3) 

7K ilil I O "c 0) 7K 4iJ 11 ( !fl II ) ?: 1iHll 
0.00016(m3 I s)=3.39(mm)/1000/3600 

x 335(m2)/2 imi:o.00016m3/ s 
"""=·*=o 6k I ~.m.iJIL.Z .1 g S 

~ · *;Jl!*-1lllBll'iiilii!li: 2.97m2 

l. 5!'.':m11rnM"osrn (i!iii'Efi!) xi.J<lu33rn j. 

(1ki'mf1J~O.P.+2. /m,f~ J'ffijiJ!f!fO.P .·0.6m I -

*a* 

··,, 
. .· 

.V:tli:llB 
'"·, .· 

... 
tl -~·:h 
··~0 l!UJi Ji 1i1 • $iiiil ;'l;ll: JIU~ ;ill :tJ l* >t 'il11± 

*inti:~ 1t B! (}'.) * ;f &1!f!ll (}'.) 7JsjJii.~ 1 t 
:cD;=;.(:ol!1J,1f-+!il.Am:s """"'jiffi+.'-1 \ ±·"°'~"""( 1Jl~.&IJ 1J~:..VV -"'1J'Ji:::IV,.l1Jlll/;X.RT ~~fT1,,, "'1'l~11'1Ji::JIJ/J 

;f*ai5J~~.tt.;0tJ'*i~~~:r-:it: 
)jfcjjj';~ ~ 1t ~itf:~'@I (}'.) !!l ~lf~(}'.) 7j(jJnl 1f: l' ll'll I::: if<-9 
Jmill!1f:, <ISJ:-to.1scm/min l<J. l' l:f!l;l'~it 0c1J<JJii. 

i<i:0°Cl<J. "f cfJ7,, 

10 

' 
0 

e. -S 

~~ 
~ -10 

" 0 :B -15 

·20 

·lS 

-.~O 

0.05 0.1 

,. 

_.,_ Cl'D~~#T 1::1< ?<~./Hti~ f:-i\ 1&1::,)::: ~ l'll1ili 

;Jiif.l!li±l!J*l:::Jt"'.5<Wl'Jil!i 

0.15 0.2 0.25 0.3 

iliiil{cm/min) 

0.3: 

: )1 · ::f.-~i)11il01'.'.ICl:JW:f§;}<O);]ffi,~~1ta'~t~X~~l:l/t:if.lV"). ;_l!l 
: *lil~~lj~r,ii': L.1 T~ \76:~ \, :<fatWf?*Stfll;":J:JI) 0 1·or~L~T J 

O)jH;iJ'e?!?fril'1*t~ t-O)fil!ir:'t"J~'). ;J:~;!;U~JJf!i'fii'tj"tr;';l~t: L.1 
'CiTil/C~ l<i. 
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4. F.1i~~m~>l3Z~t~1;:J:.Q1 \-:7 x-9:::z.971' 

» 2;;t;;O):t*5~0)FEl.J1;:::-A[;Jitii1.:f'.t LI -C ti\ 81,llltsl;::: IB!i \-C. :t*5@1;::: IB118~~~5<:SZ.O)J \':::i ':J 7-:b' S :t 
~-~~O)*O)ft~~~a~•~0~~0)~~J~§••· 

» **VJ !1Z u~t•afjti \, :~*5~nBti'G0)7J<O)®:c0)~1ta~t•. 
» :fJJ!l~Jfit~u 0 • 7J<).ffi\Tt, :**5WO)FajBp;ijd, :51!*5WBii'<i:m~w~a/ 1-::i x-9 c:: u -c. 7J<O)®:c:b~C:O)J: 5 

1;:::~1t; u -cti \< O):i'.J'att,1, 

• 7.J<(J)~c'<; C::J!iiiffi(J)~jli\ 

CJJit lil. -;E, 7.K (J) li'Z ft: C:: C:: t; I=: J!ii iii: 1}'.!£ 1 e) 

dxU 11 =(d-2c11 )xU,, 

<:··· >$U1'il;(J)0.00Ed 1,-:r- ifiO (5 I ftl il~ 

j};(J)~c'<; c 
i~i 

• 
7.k (J) JllG ft: 
~/~. 

,c .,, "'· JJ',;JIL 

"""' u i)l~kl": n 

-~.___ 

-·- '"~ti ~----. --- iJ'1JIL -...._._ 

I JJJ~RiiftiaJUJl J 
C:lrt!i-;E) ,.,.,, 

... /J,hmTf 

f} -~·n-----"~0 l!UJi Ji ll1 · $iiiil ;'l;.11:: JIU~ ;ill :tJ l* >t 'il11± 

( 'E7)[;(J):JIBt~~) 

· :JllMoo i::: as r-:r ?.S~nlll13Z 
( '° "'"" <= - '"'"±"""''~~, - '"'"'"''~M-) 7..J,v .J Jy(,:c:<:- t.:t:i1'CI Eil, VJ µif-f.1'Ui!GI. - )J,l)ILV .J µff.;,, "m 

De w ( ) - - 1-pi·L ":::'. -aiT.l-Ts L.1~~., 
Dt 2nd d: ;]R!i6~Fn~~jij (1!\;:t;7-71d:80cm) 

<:· .. •oU±"'1;(J)OOOEd 
1;;r: iliCJ E5 I LJ.J ~p;'j 

Jj((J)Jiii~ ! + 6 [ 

)j( . !}; 

' / 

•• \/\··· 
·l.1<:~ \ v, ;!, )lg '7.k(J) __ 0; <=.·· 

n+1 11 .. r<:" 

,,.,-----.... __ 
/ •"'" ,, __.,,.-.-- Jj,))1~ --....... 

l __ tJl~~JJitiffiUo_J 
( . ,. "' '*") :)1im-AE 

7.)<)/ffiTf 

U0 : i'JJJlll:Jii)lR (!1;~7-71d:0.32cm/min) 
0.00016m3/s+ (0.9m X3.3m) 
lg!l'l17J<li7~~1J'S3J<11JJ;:::iil!I! : 0.00016m3/s 
51C:;Jll/1i'i1lMi : o.9m Cl&li".lilD 
lll!157J<li7B1P.1<1ili!ilc : 3.3m 

U ' ''"'"'"'O)""O)'"''"' 11 • ')l<:~io §3 lf-tJ 1)1~~ 

c : JJ<(J)l';c! 
;:;, : 7.k(J)\iE:fll: (917kg/m3) 

L : 7.J<O)i!i!~A (333.5kJ/kg) 
W : ;Ji!ffi5jgBii<ltniil. C c. (J)ll>!J!!;9) 
1: :Jli5gft:c C3.3m, J;;i~7J<iD:B\!i7J<iIDl'lcl 

· '"''·±""(J)!l~j '"-'"" ("'i©if91' (J)!IV '"(]') a'1 • 1)¥'.ITToLRJ , .. , iltt"f'U !JIO~ f '"'IIi:li'li 

~~~JJ:~n1:.::s.J<11.J0. u, \b £ cDf!<l~l 
Tt: 7.l<ilfi\ (lli.;:t;7-71d:15'C) 
Ts: :Jll!ilitlliifililli!: (O'C) 
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4. F.1i~~m~>l3Z~t~1;:J:.Q1\:7x-9::z.971' *a~CD 

> fJlffOYi'.z:tJi:AO)§'!Rjtj:~!il;:::f:'7- ::<. (7.K)Jffi 15'C, 1JJ!ti3)Jiti$0.32cm/min, )Jl!*agFE\J~M80cm) C:: G, 7.K 
JlffiTt, 1JJllmJitJ£LJ00)§-J \-::;ix -9 ~~1t:;cttt.:.~80). 7J<O)ll!ji:c0)~1t:;~tt$;:;< C:il!*a~Fa~~~O)":F5J' 

O)~cC~V~C::~-~~~V~). 

,1; 'El 1':. 11'-t;: !"'-"" 1 , 7J,)Jlh '('; ~ IC:. ?ii D 

0.50 
045 
0.40 

'E o.35 
:;:u 0.30 
~ 0.25 
~ 0.20 
llll$ 0.15 

0.10 
005 
0.00 

- ~;<f:"T-A. (7)<),\fi 15°C) 

- 7-A.2(7)<),\fi10°C) 

-7"-A.3 (7)<),\fi5°C) 

0 10 20 30 40 
;j*fiBttCBl 

" I.l\l~:i\o:i1J<Jllft c1s"C) 1.J'i:JiJ:IOFcttQc, 1J<o:i~crct 
t!!l1lo G-cv \2. ;J<JJms"ccrctra:ra1J<t.J':J7Jt.J>vJit;J<~ 
1l1c2:@*ali11. 

" xrrffiic L/tl<.JJJ<\tl r:::i1JJ1 :::zo:imJ..:".f1l'~xs 
nQ. ttmA~o:i~~*r~no~-c. Rm~s~AG 
-C<Q*o:i*E~~~Q®&~SQ. 

~ 

2. 1n11mJitJ£~~11n:1~c; 

0.50 
045 
0.40 

'E o.35 
:w 0.30 
~ 0.25 
~ 0.20 
llll$ 0.15 

0.10 

- ;!;\;;<f:"T-A. ( MWliM~0.32cm/ min) 

-7"-A.2 ( MWliM~0.16cm/min) 

0.05 - '7-A.3 ( MJ!Jliii'iiil\0.03cm/min) 
0.00 

0 10 20 30 
;,t*1H3 l& ( B) 

./ ;liE~~lfPi!;IJ 9hld'., ;Jl1:*Eilctil1'3l!'C<:h-8. fB G, 7\~ 
tJ~•~~mvQn:~c~. ~~~~~JJ<~oc 
)fl '::JI) :@®i!l!1.J'il5:@. 

.; m11mfitiili~JLP;;t Qn:~r~rct. 91~7J<fil:2i'.'11'1l:1w:t~9 
'8®&~il5Q,*m&E'1l:§~~ocnmvQcc 
rct. ~F!l..to:ir"~~1.J'S'B1'J!iclct1Jv '· 

40 
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4. F.1i~~m~>l3Z~t~1;:J:.Q1\:7x-9::z.971' *a~(2) 

> fJlffOYi'.z:tJi:AO)§'!Rft!=a!il;:::t'7- ::<. (7.K)Jffi 15'C, 1JJ!ti3)Jiti$0.32cm/min, ;J*agFE\J~M80cm) C:: G, ;J 
*ag;O)ra~~~d, ;J*ag;O)tl:J/JO)§/ \-:::i x-9a~1t;cttt.:.t~GO). 7J<O)ll!ji:c0)~1t;att$.il CJ*ag; 
~•O)*BO)~c1:~v~e::~•a~~V~) • 

3. ;~*ag;O)jaj~~a~~~t.:.t~El' 
0.50 
0.45 
0.40 

'E o.35 
~ 0.30 
I!!!: 0.25 
:ti\! 0.20 
~ 0.15 

0.10 
0.05 
0.00 
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- ~:$:?--?. (;.\li*1f~r.i,jijisOcm) 
- 7-7-.2 (;.lli*6~r.9'~60cml 
-7-7-.3 Cl*6'ill'rs9,~40cm) 

10 20 30 
;1*6 El l& ( El ) 

./ ;51rna 11? O)Fu~ ~~ '2f l!li &'.l-8 t. l'il ~ v\b 9 < 1J 3 *Ii !if!" 

./ xD!'llIC:: v -Cid:. )N~Jltl/~'§';_i.l!*5~C~~93LC::I;:: 
J; VJ. ;11rn5:g;O)FEl'.Jil:ii'2fl!li&'.l-8~tf~ x 6h3. 

... 

40 

4. ;~*ag;O)~*~~iiia..t11rc:t~E1 
0.50 

0 1:, 

0 13 

"J 0 11 

• ~ 001 

if't ~~) 
0.45 
0.40 

'E o.35 
~ 0.30 
~ 0.25 

+ oo~ o• flt/\. _ __.,..::, o ,i04st'UEll 
.,,,~-------

:t\\I 0.20 
~ 0.15 - ~;$:7-?. (f.Jt~;l(O)~~ii) 

0.10 -7-7-.2(~~:11.5f1i) 
0.05 - 7-?.3 ( [f;j;~:ll[2f1i) 
0.00 

0 10 20 30 
;.t *6 El l& ( El ) 

./ •~•O)•n•<•n~n~~O)ffin•O)~~m 
cnGa•\tJsm~~cJ;VJ*~-8)0)A~~dn 
v -ci, '3~~Fa~O). ;wma'EEO)llil\~./lil'2:-.t.11Tc:t~30)Af5 
~t.Jl_t,O):'./'::i :7' 

./ ;.!l!ma:flJMcasi, ,-cn9ti1c;.!l!*atJ1'13<1J 8f!ll~-ca5 
VJ, ).'Ji*lii~i!f 0)\<1.J~ Id: la C:: fu C'.1J (, \, 

40 
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4. M~~m~>l3Z~t~1::J:.QJ\:7x-9A.971' *a~® 

? :tll.~(J)/ \:;7 x -9 a*lld:f fJbtt-CG~~cttJC.tiJliJ(J)7J<(J)~c(J)~Jeatt*.lio 
Jo> ~(J)*6~. --::>(J)J \:;7 x-9a7''B< ~Jtctt.Q~Bctt*ll u-c, li~(J)' \:;7 x-9a'» u 9"-::>~ 

j I:; C ti .Q L C ('.' fq] ~ (J) ~1-J ~ /:Jl.~3t, 11.J .Q *6 ~o 

5. WM~~C::*B~~§B5•G 6 ~v~~~ .~·s1~T •~amu~$•~--@~ 
• 1'/Jffl:1)110;f;, 7J,)Jm 01 I', 1.>l(i]lOl=\V.Jl~µf'f.L:S><.X'C:f:T:JM?.Jo 

0.50 
0.45 
0.40 

E 035 
:rt; 0.30 
l!tl: 0.25 
:\Ii! 0.20 
~ 0.15 -i!!;;j;;'T-:A(*JJlllH~i!O 32cm/min, 7)<jJii.15°C) 

0.10 -'T-:A2 (*JJJ11lmli!0.16cm/min, 7)(Jjfi 10°C) 
0.05 -'T-;<.3 (j<JJ~.llmtill!0.11 cm/min, 7)<Jli\8°C) 
0.00 

0 10 20 30 40 
;J.!!*613 ~ ( 13 ) 

0.50 
045 
040 

E o.35 
~ 0.30 
l!fill: 0.25 
~ 0.20 
~ 0.15 

0.10 
0.05 
0.00 

0 

-lt::$:'r-A ( fJJ#JHTif.i!0.32crn/rriin, 7j(;m't 15~C, ;j$1{'!'(f)rai~i$i80cn1) 

--'r-A2 ( fJLltJl)Jit:il0.16cm/min, 7.kilfil 10°C, ;J;~~o:Jrn~l*\60cm) 

-7-7..3 ( fJJJtJIJAtilO:l 6cm/min, 7j(;]l 1 OQC, i!*6~0)rui~40cm) 

10 20 30 40 
;J.!!*a 13 ~ (a) 

,/ Hil:. fJJM)Jft~(J)tfPffi~ (:7J<),\t[(J)ja ~cttJC.Wl\fJ(J):Jll!*cifJ:i'3i~1-J~1}:1\E G \ (:7P,Q, £n.Q, 
.; ~~g(J)xn~I(J)~f'.El:il'SG \-Cid:. Ln s*a~all'E'l£x-c~f'.E u -CG'< L c: a~:tc:sr .Q7'.Jt. l:::T !v 

(J)~~~tt·mWl\(J)OOitt. IWe~•9.Q~-~~.Q. 
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C~~) ~~iE~it~C:©5Ritj:©~~I:::>~ \'"'C 

).- ~~IEBrt,~~clct. ~g;grr11c(7)Bit,~~c&50. i1~1J<Jil~llttl1::1!1'-snw1J1 1J1J<JJiE. *9~t.J'6(7)Jz:;Jm. ;~*6 
15~~o3J(7)1:'.2:±n(7)1':ft:EtJ ct:i~+B1::t~!~c:11-c~ \1J1J' ::i rc., 

1 .JJ<!!! 

2 '""1'"' ·'*mu ES 

Iii El 

~iil 
/'-'~9C .l''* 'tttcv.J,1,.-""'" 
i'ffi'EE7J'-iti 

~llfi!!Siid'+ 
l v'B J\.1JID 

""7'" 0),,., !Hf !)ll, '.J' TJ IHI 

r- v :Y'frJsJcol\~E¥MJilff3 
~1~ 
n~ 
t' ::i 7 

iJllllJSiid't (17 lf(A) 

· 5.?m 
· 3.3m~3.7m 
· *190m3 

( f[;Jfi:1:$1;!5,500m3) 
. tmrr, M!~IC~$\llll 
· 15'C 
· 0.00016m3/s (.tl'IB'l') 
'""±"''"""!- ~!~ '1.~ffiLJnµF:JlRI L..11_ fl, 

· 114.3mm 
· SGP (1J'7.g) 
· 0.8mJ..::<T 

'.lit:iiHJ\,~:Ji ( 7-7A) 

· 2.2m 
·2m 
· 25m3 

• ~ch Ill'·~~ X"t,ct•, T,,\\ 

· 30'C OJJ~~:lilil) 
. 0: [.; 
• J.:i:u 

I\ ::i tJ-'ft!J:IM · t'..X:Y C-r<:::; C-71' C- (tt~1.3, ~cfir:')]I>) 

3 3'l ~!\l l~J 

4./~'.YJJ­

;IZ!\l:l!il'ilG 

5.i'O)@ 

tl 

-(-1, 'El"' ../ 7 :; /JfiJ.Jj;'_ 

7--:JJu r-v1 
@GE' 
~/,'l'(V)J 

:t~liii!jgGo:Jlili 
;j*1j',g (/\' ih-TJ v) 

111re$9• """±"" "~= ['1>1<'.illCJ Q 

71<1"! 

· *~·40'C 

· lil!0.6mx4g§1x2JJfifi 
· 500AX1, 250AX2 
• iil\l 7J<. c !il JE 

. *~0.4m 
• 5;$: 
. o::t 

· 140ppm Oili~:IJJ'r. 
H25 .5 .30i.~~J:Elffil) 

"~0 l!UJi Ji 1i1 , $iiiil ;11;.ll:: JIU~ Ill :tJ l* >t 'il11± 

· l:.l0.6mX4~X I tJpJi 
• 500AX1, 250AX1 
• iil\17J<. 

· *~0.6m 
• 1 ;!,: 
. 34 

• 7j( ).!! 7j( 

~ •t '' .. ·. " 
. ' .· 

~ . , T '' •.•. ,, 

~aiEii\!~o:J!lllt!l!iHt c CO ttJQ 
. l}(J;!}!J>IJ:< Jj\J0!!!)!, 
' ?k!mla!Lli~l!M'Cli!ii); uTG \JC:. ( ·c9~ 

'5!,,ii!A1f,'ifii1J' .1 IC.IC/ii)) "f([)/C/i/). i0 
9~ IJ' 51D1f' ~& tfi!i IJl c" 11 C::: c \ 1J: c \, 

. l!l!liri7J<. lu'l1!1G IC l'I' 3 :Ji17J<.1flll!5lel1 T 
G\/JG\, 

. :mla?\Gi'J[§jO)l/lf(!NEi!'!cl'lTG \IJ:G \, 
xITi!if/.fJ't't l,, Cc \3 OJ ~t'I'! 

· ;Jil*5~o:Jl±!~C~~l<!0:G \, 

· llllt!io:J:2.~lilli/Jgo~\i/JA.c!1illi l,, C:::G \3, 
IE l,,, ~27'1:2.li'i'll?tl , 7- -:JJL-lc!l~llf 
tt·cr. 

· CJ<:~lHr\,~'il cl<ll.~~'iit9H~~l::::JU57'1'1J:Al1 
-cc \3'tlcoco. m1m!iWJcc::1;11iti~ 1::: 
l&~~iBG \ r::::J~*a~ a 7\n ·c G \-@, 

· 1;io1;io7J<1:~x.;113, 



c~~) ~m~>l3Z~t~ J\y.1J-O)~i:uli~l~:>v\-C 

~ /\y1.J-P'5Jl::nt~ctrtv\-8iZ.:X::J r!\::J r:T1 rO)W~{u~$1d:, ;J<J:t:Jnr'iii\Jli\o 
~ )1 o ::JO)if~Hu~$1ct{B;{, \1:J\ ~c1:J~2mmflilllil:c51 <, J \ Y 1.J-:i':J;f:O)if~{u~$1\0)~~IUlcJ:1J1c 0 \, 

(/\y 1J-7tt~;J;J) -tzx::; rt\::; r- -::r1 rO)IJGE1~ 
lliiu /'{,"':) f-)-{ r- i:? ,)( y r- Jj( ~"t CJ 0 7.k (~~) 

i'r[l[ L j3;(_ kg/l)l fl~ 2.7 3.1 1.0 1.3 0.92 

!!! "'-"" kg/rn3 63 375 856 1293 

i:f.liii 1Jlfl~/m3 23 121 856 1000 -

i.IHl!tt % 4.9 29.0 66.1 100 -

i!iHn\!1$ W/m·K 0.293*2 Y'7 1J-f-1.2* 1 1.1 2.2 
IJJ< ( ffC) 0.5691 

/''\y1.J-nt~t<tO)w~Ju~$1d:. -tz.:X::J r!\::J r--::r1 r0)~1ittcw~Ju~$1:J1 S. 
1.11'£m'c1'1ig;cn0, C.O)f@.lcJ:7J<0)*~2fBc®VJ. ;;J< C~Jn~$2.2w1m·K) O)*:D, 

*11n:.l&I'Fiii]4~4h&P322 
*2 ±:>K"llfl:~5511il1+:!R~i1f~~lii'.it& r 9~3:1El!IM I:: 1_;z:O)« y f-)-1 f-lli'111.::ll!J 9 Q£J!'tt C 'f0)2) J 

(/ \ Y 1J-C7)~;j;JC7)J:r~1n~$) 
·t<t~ :)1D::J 
· ~~{u1!;$ : 0.2 W/m · K C~·IHnJJ1i0)~~-1':11J'5. /l¥c2mm0))-1 o "Yid-, 5.7mmO)JJ<O)li!lt:li'll!;§') 

· f~c : *~2mm ... tl •~•n~~~~~~~~~~~~~~~~~~~~~~~~~~~-
··~0 l!UJi Ji ll1 · $iiiil ;'l;.11:: JIU~ ;ill :tJ l* >t 'il11± 
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•O.P.+4.0ml~dSI) 8~cg;O)~J10)~~(~)J[t:±J7J<~j,~~AE l;, ~0)7J<•l610 3Bq/cm3 

7-1-51'-~~t:J, ~~)ffi~7J< (104~ssq/cm3) cttl'\-C +B1~li \ Cci'.J\6)£E.A. 
G-Cli \1J:li \t;O)c:f:1IAEo 

**It. ~&i f!¥7.K8 C1 il9:~~~g;,l@f (Bq/ cm3 ) 

(ppm) Cs-134 Cs-137 

2-Sf!RHRS(Al* 2013/06/26 18,000 6.5X10 3 1.7X10 2 

2-StJJ!RHRS~f:Jf17J<* 2013/06/26 120 9.4X 10-3 2.3X10-2 

2-Sf!T/B 2013/07/22 *'~100 1.1X104 2.5X 10-1 

2-St!:UtfLC 2013/07 /31 700~ 1.1 ~3.0 2.3~6.5 x 1 as 
7,500 X105 

3-SM!T/B 2013/06/13 *~200 1.5X104 3.1 X104 

3~~H!:UtfLC 2013/07 /31 16,000~ 1.0~1.3 2.2~2.6x 1 os 
17,000 X105 
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~fil: Bq/L -

?£ !3 H-3 

ND (13) NO (100) 

ND (15) 3,100 

ND (15) 4,700 

ND (13) ND C-110) 

NO (15) NDC110) 

ND (17) 130 

ND (16) ND (110) 

- 60,000 
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1.1 ~~IEJ;~-eO)~tii§J;IJi 
-:::;71\grt.~~ : )J-:::; bl:-Cf~W~~lf;tJSJ::UROilmfr3i!K7..Kaffiv \-CD.&®t-?J"O)B*n'l'1~g 

agiJifilli 
f~~IEgrt.~~ : 1I1o::::z7-Jl.iO)~l@'a{~v \B*n'l1~g, 1l1~gf*~IE~~Fs~, ~~~pz]O)ffeE 

~;;. a giJI f illi 
'*'"IE;::fif"' · '=i='t~I~ "t=;: R=11 \"7'~~.c...Mt-"-'t::. "t=;:lEifif;i:i; ~5 OI~iffil~ · :A1~'C:rtJV \.. i[l'11110 l.:t.~t:J'C.01 WJ 

2014 

2 3 4 5 6 7 

= -J~e'( rlliilliit iit~ [ JI :>1: l1fi :ill: 
I 

-71i~i\.~ il!i 'll' lit !~H" &8~ 
cr1 liGt:Nt:/ll!iZJ 

"';.!"" ~ ~)lit!!§; I Iii I. iii - ~pgJ ' 

;.ti~ '~~Ji.lo 

t'1gIHi\~91 
(El I'.!GENE/ll!z) 

8 

IC 

• 
I[ 

JI< 

:\tiil 

'i:li'''J;IZ ll~ 13. 

2015 

9 10 11 12 1 2 

ooqc DOD ------------ -----, 
: :\tiil !J.tlli liillUI!~ 1i1!i : 

~ I L, J::~J .51, 11J&>1H.:t1!: ' 
' I 

' ~ fil !l.tlli" & l!il ' DOD[ DOD I 

~----- -----------~ 

• • 
;t!!§; I ., 

~~&8!' I I 

I I 
v v 

• ~~ ji(!!§; 
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~~IE~i\.~91 
(fl 17(,FNF*l ->*Ji€il!!O)dl1dtld:E3 \TGt:NEo !!ll~11~;t~~*a~cf\'l'3nrc~o~ CJJJ J::v \o&'i!!Ml i:t"'Mi;t~!H:rxll9i u c:v '< 0 

~l1Fi1~~ · *i~W: 1.1:. JR:r)['i¥;J1J{1
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2. 5 Jf\gi\:~~O) § 8~ c gi\:,i~c trrIDlt~ 
(§8~J 

i~fffi c1J:.Q :71 )[;9 iJ'SJ:U'D&§;t;jO)t~RX:ICd:: ~' 911I!xrr~c9 ?55'5~7J<1J\5 I- 1) f ') b :a 
~*< xtr~0)62t?<li:S:~*n-C~ ?SL: c :a'.lii11~9 ?So 
J:~20)*6~, 1~:fffit~RiZ-cEJ:t~1~£-c~*n1J~c~1J:ti '1'?<ti1J~iV..i?S1))]81c1cJ:, o&~;t;jO)ti9t~, 
@*•#O)~~~ICJ:~, tt~:S:H~9?S•#:S:Ra9?So 

(-::7 Jt\~i\~~ C~lf~) ~t@Hllit~J 

· 1'FliiHi!tl\l!1n~ 
· il!JH~J\/ 1'F~I 1) Pi!l:'i 
· ~i\.!91xtrllfo.KOJ~11UQ l'.J 

· !!Hill ~Zi:'i'!:MP.O:Jlii5,IJ liiil7.Kllli'il'f OJ!~611 
· Ru,Jiin•11~g11i,lJ!i\~ o:i;tt.~7.K 1'F p,\: 
· /\:;;'.7P::i:71lf)(Ji'1MOJ!W5,~ 

· Rullf)(~M, pH(l)J'lll!'E 
· R 7 ; ! ' ,..,.I."""'°'""""'"'' u 1 Ll'.Y :r:fJ1::;uu:oJ1!i10l~.w~ 

· RuUhll!fiM~i!l:i1~8i\.~~ 

· J!!\E L,TCJlliillZCfil:~(I) 
Ro,~'"' ·"7"•1'""""'""' 1,IM1lnB7J' 1... :IF.lb1lt£01111 

I ••~• I 
El JJ:GENE. • !1!2 

1'$\flB11'n'l11l~lii~!il~i\.~'i; 
1Ru1~9}1 

1'$\flB11'n•l!:tllglii~!il~i\.~'i; 
(I I :;i :'.7)7 :;i ::;io,&{gj;\JI 

• ( Rul:-:>l•"Ci;i. ~l¥ 1.I. °' ~!<II 11: 'Ii !:Iii i: 
Ru B11'n 'l"tll§ lill: d!il ~i\.~~ 

• 
}J~ I tit'f::tth\l!Jtl:fJ 
t:i:rtrr iP') ~;: i::titnfE i:t! 
~kt t'~ 1?;it.:d>. ~IJ)\t!_ j I 
t£l:~~°lt-1J-;i"(~I~, • 

I "" " "·" ~ !-Fol'.~ I ••~a~~~ 

~lYi1~~ · ~Gttif: .tt. W:J)['~ J1:t{.'/ EJ tic11:.=i -? 1
) Y' .I. T:/-:t*;t1:tl<fRZ 6 



3. ~Dx~~7J<O)~AE'.C::~1t1~7\ 

~·~~~ 

Clililll~ (ppm) 

Ca:lr~ 

Mg!il~ 

pH 

Cs-137 IBq/cc) 

Sb-125 IBq/cc) 

Ru-106 (Sq/cc) 

Sr-90 IBq/ cc) 

~Fli9:~M1Sr (ppm) 

~i\.~~xniuJ<O:Jlt!i/EI!El:J 

B'-'~~~ 
~C:~fli 

6000 

300 

400 

7.5 

1E+02 

5E+02 

2E+02 

1E+06 

-

H6~~C?'Jil-7 H5A?'Jil-7 ROi.1~~11< 

I 7000 I 4050 550 

I 332 I 201 

I 473 I 181 

7.4 - 7.0 11-t~fia) 

1.76E+01 1.47E+01 2E+01 lfi~fi!'J) 

7.70E+01 1.20E+02 2E+01 I fi~fi!:i) 

5.09E+01 1.28E+02 

1.27E+05 I 4.09E+05 I 4E+04 (f\i)Ef~) 

1.6 

1 t ':,/' iilx ·1·~tf '.i~\ :;:· !M; <C \ 

r~w. T6Jtm•11<1~ nlilR:<oJl~6" D'l.;JJ '.J~,)¥! .1:tr /J1~ ·t g;; L \ tE.'dJ, ·~ 1!2ft:'t11 ?SROJHf ~ ~K (J) JW ·I~ 
a'-" fiffi g "'' llt Iii! ~t: n•tt llG la i!!il' IA: l!ill<l'llH~l.inll' IL:)[~\ Tc:tb. i!!il' u:: ll!illl'lt 
l'b~§rt•ttOJft.'l!li (Ca, Mg) qron'il5.t,1c 1: am;.m-g :;o, lilii*nttH~a11;~9 :;o, 
IZ::J: .Qm;(ltJt:X:2E ~ \) 

~lYi1~~ · ~Gttif: .tt. W:J)['~ J1:t{.'/ EJ tic11:.=i -?1) Y' .I. T:/-:t*;t1:tl<fRZ 7 





4.1 5 m~J.t1~~+ITID1t~ DliG ENEO) 
:J t11ai\.~~~tJ5t 

• mt~~§;;t~fm~ifin~~fll!il._Sv \-C~if<litfft vv \Rul._~EJ vJCRu~ifinlii~KBBlt~~c, Rul-~9~0) 
+~fi O)~n'l'1~§ aHigitB9 0+~1'i Bifin'l1~§liigitB~lt,~~a~litli9 0o 

• t~t~Bifin 111f]§lii~i'3~lt,~~IZ:6SG \-Cid:, Sr71 Jl;9 ld:f~fflftkO)f*§B~IZ:®~ v7CSr-900)fill 
t~~RIZ.:.:J:-QjflliJ!i.t.~1J~~J~ch07Cl'b, ~Cs71 Jl;'.51 =?Sr-:71 Jl;'.51 =? Cs/SrD,&~1~ 
( 51'13) ] C::: ~Cs/Sr®~1~ ( 31~) =? Cs 7 1 ) Li'.51 =? Sr 71 ) Li'.51 =? Cs/Sr®~1~ 
c 21~) ] 0) 2 7- ::z:c~lt,~~a~titli v, 

®~1'<l0) 111~§alii~i'390o [7-A1l [7-A2l 

• RuB1.lin 1l'i~glif ilf3~rt,~~1= Sv \-C lc:t O,&~ 
1'<tO)fl!l1t~\bpH~a1 '1:7 x-9 c vJC~lt 
,~~afJ"v \, '11f1§alii~i'39 0o 

·~•~T~7cv-c~,m~~n~~ 
lii~f3 ~rt,~~ :a ~titli v, -=t 0) ~lt,~~ftkO) 1.J< 1:.:.: 
-CRuB1.lin 11'1~glif Bf3git,~lfi :frfJ" 3 0 

• :7 if\ Bit,~~ IZ.:.: 6S 11-Q¥it\88~ 7J: :IU1I! 111~§ Id:, 
STEP2•7*0):IU1W*O)Bffi~~~ 
~Ul®T:frfJ"3o 

STEP1 

~fllt9i:'tt 
tt~~liti~ 

;;ttt 
(~~71'Jk~ 
- :if 1i: JI P.bUlll 

Mjj;"t:) 

Rull>t:'tttttm 
lit~~~D 

r 

I 

I 
I 

I 

I 

<:>i@71 n.51 x 1 

I 
.j, 

Cs7111-? x 1 

'Ii 
Sr 71Ji-$l x2 

I 
Cs· Sr D.!lJl\'i/li x 5 ,, 

Sb g!Hi!fl§ x 3 

'Ii 
JI!; :ill' Jiii n.& Jli[ I/Ii x 2 

if 
Run,&;lll'§ x 5 

I ~ 
;:, ii! 71 ) l/jl x 1 

I 
Cs· Sr n.&f.'111i x 3 

I I Cs71 Jt..';il x 1 

'Ii 
I I Sr 71 Ji-$1x2 

I I Cs·Sr n.&ll\'1/liX2 ,, 
I I Sb PJlcli!fl'§ x 3 

'Ii 

I I Jl!;:ill'JiiiD,&Jli[i/li x 2 

I I Ru a.& ;iii !/Ii x 5 

I 

I 
I 

~lYi1~~ · ~Gttif: .tt. W:J)['~ J1:t{.'/ EJ tic11:.=i -?1) Y' .I. T:/-:t*;t1:tl<fRZ 9 
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4.3 ~~fmB*n't1~~nm~~~ltl~*a~ c 1 ) DliG ENEO) 
:J t11ai\.~~~tJ5t 

ll\il' ('fir;!!li) lililF HAJtC1 
[Bq/cn13] 

Si·-90 1112911') 1.19E•05 

.-- Sb-125 Cl13£!') 4.95E•01 
!'( 

1-129 c11·1600)5tf) 1.33E-01 I 
J:-. Cs-134 (1'·1211') 4-.37E+OO 

Cs ·137 (113011') 1.13F1 01 

Mn-G4 (*~31 OB) 1.19E1 00 

Co-60 Cil5ff) 2.35E1 00 

=>Sr-90c!::l-129t.J< .l±tl'i(!(Jiii <~tfl 

!Mli C't'iJOl!l!l IJl<J): HOJl~CI 
[Bqfcrn3] 

Sr-90 Cl129lf) 119E1 05 

C\J Sb-125 m3'1") 4.95E•OI ( 

t< 1-129 (1~1600714) 1 331'"-01 
I Cs ·134 (1,12!+) 4.37F•OO < J:-. 

Cs-·J 37 (il30lf) 1 13E•01 

Mn-54 (*~310El) 179E1 00 < 
Co 60 (111541 2.35E•OO 

=>l-129t.J~.l±f.lt(!(J~ <~1±1 

;! * i~ iJ) :~ !l; 
[Bqlcm3] 

2.02E-02 

<: 1.05E-03'" I 

328E-02 

< 3_2_3f:-()4* 1 

< 3.791'·04° 1 

3ZIE04 

5.39E-04 

;m ii< tit OJ IUir 
[Bqlcm3[ 

828E-04 

1.15E-03,; 1 

2rnc-02 

3.41E-04x 1 

435E-04 

2.21E-04* 1 

3.25E 04 

€3iiilll:llH~flHt 
a-;r,;,11~~Rr~ El !~I® I:: 0) tt 1"11\!J'F"' 

(l1cv cm:3) El Ill 1"1 

6.73E-01 3E-02 135.0 1.50E-04 

1.31E-03 BE-01 < 2.7 3.BOE-04""' 

3.64E•OO 9E-03 475 6.90E-04 

5.38E-03 6E-02 ·< ·l_.? 2.BOE-04*2 

4.?1F·0~1 9F·02 < 1.4 280F ·04°2 

3.2 7C-04 1 E1 00 3.0 1.1 CJE--04't.;i 

2.70E-03 2E-OI 4.9 1.1 OE-04 s.;: 

f5if.!l~6R1;::L~ 
8Jrn;1rgr1tt~ 

Hl~i~l::aJtt 
lmllil'l'lii: 

[8C1"crr13] §ll~I~ 

276E-02 3E-02 5.5 1.50E-04 

1.44E-03 SE-01 < 3.0 3BOE 04*2 

2.31E•OO 8[-03 30.0 6901:'-04 

5681'-03 6E-02 < 1_2 280F04*' 

4.83E-03 9E-02 1.6 2.SOE-04"" 

221E-04 1E1 00 < 2.0 UOE-04*2 

1 .63E-03 2E-01 3.0 L10E 04*2 

* 1 Gell'iiiltl•LJJ:l§J:Jc 3!i\Wlllil2L, iF'l!EB;1111 0000Wc0Jlj1:JJBL<l'll~ 
:m>EB;JF~lt40000!'.0I:: 9 ;o::: '" cl91tB8Rl'll~ IJI! "I ·21££lt 1::1" i3 

*2 Gell'i!iltl•t!iliil~dc ©!l\llllil 2 L, iHl:ii'B1illll40000WC O)!.tliBHl'll~ I:: I'll v-"1 c 

=>Sr-90W-r!-©*~~11:'"?L '-Cl;;t, f&U.tt-9 ~Rull&:7ltamf.!lH& (fJl~ iii\ -C:t-Jc!:::t:fl :ti tJ:t©) ©7i'*ff*6~ 
I: ;t;J L '-C, 1ill Jl;JfiJ :l §l ~i\il il ~ S/.ilJ JE. -C: ~ ~;: .!::: ;f;J~ lit~;£~ *1. -CL '~ o 

~lYi1~~ · ~Gttif: .tt. W:J)['~ J1:t{.'/ EJ tic11:.=i -?1) Y' .I. T:/-:t*;t1:tl<fRZ 17 



4.3 t~fmB*n'tifi~m~~~it~~*a~ c2) DliG ENE(J) 
5 tt\§1\.~~t~j]t 

•§ 71' JLi9 · a,&~~~l::d'SI) -@!l*n 1li§~ld:l'~O)ifil l0 

1 OE+06 1 OE+06 -----------------

1 Of+05 c--------------\ 
~ \ 1 OE+04 \, 

' I OE+03 +----------'r,-------
i ' ~ 1 OE+02 r-==S'======== 9-----() \ 

; I. OE>Ol 

ill~ ii.i 1 0[+00 - ~-. W 1. OE 01 p-· ··---X\:"-x_::_~:<'. 

<>---<>-::::::~"'" \ '-
~c'i:.1.-----

1 OE-02 \ ~~ 
1 OE-03 \: · - -

1 OE-04 +---~~----------~ 
<';; 

,#?'!>' ./t 
*" "l" ~ -~ 'I? 

"' "' .... '*' .... '*' ,._ '*' y.J ~ :"IV :w ·~ 
/)" /)" ,<!Ir "<!Ir A.~ 

":I \. .s s rlfe.'W' 
~ <:.,:i ~"' ~o/ 

[jg] 1 7- "A 1 O)l~tmlilm'~1t; 

iiitl.1~1~ 11~l!<W l'~l!ltlilfiFT 

1 OE+05 I 

I 

1 OE+04 \ 
I 

1 OE+03 \ 
i \ 
~. 1 OE+02 \ cr 
~ 

~ 1 OE+OI 

= 1 OF+OO L~=~~~~;£==1~:::;;:::::-:--== ~ 

W 1. OE·Ol - .,._ 

1 or-oi 1 --------~o--=o::::::j@==: 
1 OE-03 l.f.-~-~-:--~-:-~-:--:;--:;--:~ 1 OE-04 

"'<';; "' '*' "' "' * '*' '*' ,,#?>; "~ <!Ir'!(; "~ "~ <if,~ Mr~ Mr'* *' ·"-/) .'i' ;/) ,'l ;J- c}' .,~ 
~ 'I? 'IV "" c; 'i "' ~"Y 

[jg] 2 7- "A 2 O)t~fmllm'~1t; 

iii :tL "" I I~ lJ< tJj l' ~I! Ii!: If iF T 

• Sr-90ld:7-"A 20)1J*n11~~t}~~ ';:c:g:rrfgJlil 

~l1Fi1~~ · *i~W: 1.1:. JR:r)['i¥;J1J{1
/ EJ tlcir . .=i -?1) J' .I. T:.5-J*Y1:tt:l!Z 

-i>-Sr-90 

-<r-Sb-125 

-C-Gs-13/ 

-<>-Co· 60 

-:<-Ru-106 

-X-1-1?9 

12 



4.3 t~fmB*n'~~~nm~~~it~~*a~(})~~ DliG ENEO) 
:J t11ai\.~~~tJ5t 

CD RuU&~t;1aB*<' 1!&~1131 Oli31\0))i7J<j~0)7J<:§'.)Jl~'.lE v1C*a~, Co-60, Mn-54, Sb-125, 
Cs-134, Cs-137/;:::>ti \-Cid:, amJIJlBNJll;:xrt v <::"1/1000"'1/100007J-5f~C'O)B* 
n'~t:rnt:itntil~crt <:O'S~ +7.J7J:B*n'~~~t:it1~sn -cii \o, 

(~) 1-129/;:xrt v -Cid:, amJ!m'BN@f C:::IQJ u/'\J[;0)7J-51'C'l~tl:lct1 <:ti \0, l-1291d:, N.!t§9t~t~ 
f~B*n~j):iW!IO);J;OJ'ilt:l' s, =i ".7~1' 7J ::;t:itB*n van -cii 17J:1i 1 L. c:t:i~itS!'.lEcntcrc&1:i, L.n:ao.& 
~9 .Q~it7J:71' r al6t.Jo vrc+l!IFJX;:§:RuB*:n·~1'l~ntil~~,~1;: itt:tt<:B*n·~1'l~antil~9 o C:tl?~ 
~~B~) , 

(~ Sr-901;: JV\ <:let, 7-:::z 1 C:::t~/'\7- :::z 2 0)11:~Hl!iiiX;t:l1B*n'l'11J\~!i \ L. C::: aliiB;fli, 
=?7-:::z 20)tt5~FJX;a~:<t>:C:::9o, 

lili7J< IH6itCI 
it!l7J<i~O)Sr90:1Hft "' - 'lf'>~liU" 

i!!!7J<lll~ri' Sr90ilfcft !±-JI u tr r:::i m; ::x_ :;,( EJ t%1! lllJ c: 0) tr [6q/crn3l 
C) I]\) ]y~ . 

[6q1crn3l 
[6a/crn3l 

7-:AI LI 9E•05 2.02E-02 0.67 135 

7-7.-2 1.19E+05 8.28E-04 0.028 
3E02 

5.5 

1mllJJ~~ 
El f,%1! lil'l 

[6a/c1n3l 

15E 04 

7- :::Z 2 O)i'§tl!IFJX;l;::J;.Q~!1f!j~O)Sr:~m1ct, am:~mBNml;::xrt u <::"1/1000)7J-:9'C'®.QL. 
c':::t:l'5, am:~m'BN@f l;::xrt9 .QJll3!i'ld:$~1%J, 7J:O'S, Sr-90l;::xrt9 oc 67J:oB*n'~1'Jgli'J)_tO)tc 
&!), )61.JOO)::iif\~t\~afJ!i \SrO)Jl~~ ( 1' 7J::JJH~or:::J D 1' t-::T!JmD :§:~'1i'.lE L;, rrtET!J!~l;::'§;tJ 
ttrc®~*,:;t O)JiilJJ: afr -s, 
'fJ.tc, 7-:::z 1 1;::::>1i 1-c1ct, ~¥f*8~1;::7J<~1.J~ilil~ vrct~G csr:!1~t.:J11a< 7J: :J rc1g3) , r~~ 
~i/JO)#:'.:J:;;1a;~1=~.§9 .Q CiJ~§t±t:l1®.Qtc&1:i, *1¥*n v -csr:~m1a;~0)1C:&1:i0)-.:Jif\~t1~~:afr3, 

~lYi1~~ · ~Gttif: .tt. W:J)['~ J1:t{.'/ EJ tic11:.=i -? 1
) Y' .I. T:/-:t*;t1:tl<fRZ 13 



4.4 RuB*n'~~~nm~~~it~~*a~ 
7 7 1 iffi7J<1l101:i:ll!:t 

9-~L'l'il!iJJ< lBo/crn31 
C 7- ::Z 1 O).i.1fifillDhl~li'll!ri!KI~) 

5.10E-02 

* : r~u -106Jtt:J'ftmilili \7· - 7. 1 0)9Hlt!1JJ\l.:"C6i1:~~*fitll 

Kit,~ 
No. 

1.;.m Ufl ;,\ M 1;'.1;~~ pHgfci1"f$. 
it!!/Kli/Olilil.f! [Bq.1 cm3] 

1 lV- HM fl ti+ 1KM1r,t 1J 0 b+r@13!:~: 3 7J: IJ 1.09E 02 
!!!!Mi~ 

2 *~~1et 1n b+ lv- cl!lill 3 3.5 1.76E·02 

3 i./<@~1r,1 1J%ii\21U~ 5 3.5 514E-02 

4 lV- HllfliiHl!ij)'.;;:Jf.'\!Mflil 2 7J: u 178E-02 

5 tlll~\:15f~~~C~J;k'[llffij · ~1AI~:: 5 2 705E-03 !fJ!!!liil•lV-f!Mflill 
6 rq]_t_+J't§'r4~ 6 2 9 CJ7E· 03 
7 l2iJ t•~t!::>f71' I- 7 2 879E03 
8 J9)!~~·~1!~51!i~Q 8 2 8.85E-03 

14 lv-H!liil·~i D:Zlii!!Miil+Ag 1 () :1.0 < 983[-04 t A7H• ?1<@~1r,1~*' :a·14utiii\ 

15 J~Bf:t:li~~~+~~1~/~ l~fR1fliiii+ Ag 10 2 < 1.24E-03 f J7H+ 7.l<Mitt!l(il\•J:il'l1i!ilil\ 

16 JK~.tr1tiliH\+lv-f1Mi~+~1J/x 10 3.5 ~ OOE-03 
!i\!!li~+Agf Jjif+ ill'l1~1i\ 

1 7 tu Hiliii >ii:lH)"Z!!il!lllftil, Ag 5 ~i.5 ?.54~-03 t J7H·>J<~~1e~il\+i1Sttmii\ 

Ru I 06 C'l'im!l!!I: lt'~I !fl 

f'lmilil1'iml1 Cl OOE 1) l::Oltt. 

570~-01 

Ru 106 C'l'il~~i : *~14) 

l'imil!Jt'im1.f! (1 OOE 1) l::Oltt. 

l.09E 01 

·J .76E 01 

5, 14E-01 

1.78E-01 

705E-02 

9.07E 02 
8.79E 02 
8.85E-02 

9.83l-03 

< 1.24E-02 

400E-02 

;> 54f-O:? 

DliG ENEO) 
:J t11ai\.~~~tJ5t 

f:'l!Uo (1.2E 3) l::OJtt, 

4 l.Ll 

l'H~l1~ (1.2E 3) C:Oltt. 

9.08 

14.7 

428 

14.8 

5.9 

7.6 
73 
7.4 

08 

< 1.0 

3.3 

?.1 

=>Rul::?L '"C, 13 *11iit~.fil "t .Qtil:~*i!L!l't-1*t:o t:t!.L., IJ&tii!o:>V.U&f.1~1 Otlc!::~L ';:c!::t.J~~llo 
*f:, ~~L 'ilf!!tt:t~;r-iJl.Jlilllt+7r~.fil "t .QIJ&'f*!"o:>*H.~~bittilillo 

~lYi1~~ · ~Gttif: .tt. W:J)['~ J1:t{.'/ EJ tic11:.=i -? 1
) Y' .I. T:/-:t*;t1:tl<fRZ 14 



4.4Ru~~~nm~~~~~©~a DliG ENEO) 
:J t11ai\.~~~tJ5t 

• Ru-1061;:-:>u \-Cid:, Elt~i~g:iiRX:-C2::Qi13flRX:ld:liiiliitl-C2:1C n(})(}), !QJ\~ 
C:::9:QRuD&~13(})13~5Z7'.Jt1013C:::~u \0 

• -15, Elt~i~ld:iiRX:-C2:1J:u \'b(})(}), !J>1J:u \1~~-CfSm;l~~tJ~tt0.02"'"' 
0.2f.'f~a::-rRug:~*n9 :Q113tJ!§RX:1J{i:5:Q C~it.~~No.4, No.17~) o 

• IJilf-:y(})~f~:fi~*n~~jiil1Jl;:;J31) :Qf5m:l~BN111!ttld:0.3f~~-Ci:5 '0' 1l1~gtf/, 
~83 []Qi _t 9 Q ~ Jl: it} g: lii §iftl 0 

• ~~m_t1;:<Eu \-Cid:, Ru-I 06(})f5mil~~N~ttt.Jto.2:t.'f~-ri:5n1ct, B*n 
~•c9:Q62m~(})f5m•~~~tt(})~fo~o.s~~c:1J::Qc~~~n, * 
IB~ti(})&~-Ci:5:QR~~~tt(})Bm1*~n~~g:Q. 

Ru~n())1C&1J())13~5Zg:!J>1J:< 91SCC:-C, Sr90~fllit~:f!(})B*n'~~g[Q) 
_t I;: o,&~13 g:ff.j u \:QC::: C::: 7'.Jt-C ~:QC::: C::: D' G, El t~{~ ld:iiRX:-C~1J: u \ 'b(}) 
(}), RuB*n())1C&iJ())D&~13~1d: 5131..~fl' (})13flRX: +a CRu\bSr~(})x~ 
fiiD) c9:Qccc: utcu '· 
~fil~-~~1;:-c~snrc~~g:~fil~R(})~mRX:c&~9:Q. 

~lYi1~~ · ~Gttif: .tt. W:J)['~ J1:t{.'/ EJ tic11:.=i -? 1
) Y' .I. T:/-:t*;t1:tl<fRZ 15 



4.5 1-1 29B*n't1~~nm~~~~~*a~ 

7 - ,;z 1 ii!?J<lltoll!!ll! 
~m!il!Pt [Bo:cm31 

c 7- ::z 1 Cl)m'\liml0&~t1'iiffi1t1cl!J 
328E-02 

* . l-1291!!1il!OJl'ic \7-::Z 1 OJ'l!l~1j(ICTott!li!>'l!"' 

'"!~ I~ I'll Ill"' I<! 1M:s! pH,~ 

No. r~ im?J<fl!IJ)li!111l: [Bq!cm31 

14 
:fV- ~u~m~+&,.~1AJ~~t~tMH~ 1-Ag 

10 3.5 1.35E-04 1' jji f•7./<@~ltli\J\'H6•1'tti:U1\ 

15 ;~f,fJD~ ~ti+~ 1 ~ Y'.:Q:f~tD~ ~fi +Ag I CJ 2 < 6.6CJE-CJ5 t' jjif• 7./<@~lttt;J;;>:llttITT!J\'i 

16 
;J<~~I t 11'\J\'i•\ I/- f !!>I!~·~ ii) J;: 10 3.5 4.19E-CJ4 
~!Miti•Agt i11f• ii'i'l't81Ji. 

17 fl/-f!MU~•MH J )~JIJ!!M!~•Ag 5 3.G ·J24E·04 t iJi I« 'J<l~ltf~lti •ia'i't1il1% 

I 129 ( 't'ifOlWij • *~ 160075ll'l 

ESiJi;;~~NJ! (9F:-tl3) (::(})tL 

3.64E•OO 

1-129 C't'ii?IRij • *9' 6CX)IJ1'j') 

?37.fi~IJ!lt~~It (9E-03) (::Cf)tt 

1.50E-02 

733E-CJ3 

466E-02 

1.38E·02 

DliG ENEO) 
:J t11ai\.~~~tJ5t 

El !~Iii ( 6 90F-04) I: (})LG 

475 

El!~I~ (690E-04) l:Olt~ 

0.19 

CJ 10 

CJ60 

0.18 

=> 3 '7~1'/J"/~il&~'t ~Ag-li/!"?1' t-~~1Ja l,f :::ll&nf +I° O)tJIJ'ili;-C:l-129iJ~ 13 tlflm~ 
;;tlJ ~ -c:~ ~ ;:: C: ~{ii~ I., t::: 0 

~lYi1~~ · ~Gttif: .tt. W:J)['~ J1:t{.'/ EJ tic11:.=i -? 1
) Y' .I. T:/-:t*;t1:tl<fRZ 16 



4.6 5 lt\~it!~ Cu~t~tMP.JG~) *6~0)~~ DliG ENEO) 
:J t11ai\.~~~tJ5t 

• 1~fl~n'l11'1§/Ru~n'l'!:ti'l§lii~irB~i\.~~1;::~:J·1.i \JC, I~~1\CDml*§1'13tif!!lliX~ C~i\.~~No.17) 
O)~i\~~*Ei~ld:l'~O))fil VJ 0 

• Sr90lct, :7m~i\.~~clii~irBchrc: 111f'l§lctI5m;J;;J1!1;::x~ L/C, 111 ooc:1££1.i \tsCDCDc s 
7J:1:5~n·l1i'!§CDlcill:at~~lf91:5o -15, Sb-125, 1-129, C-601;::-::::i1.i\Tlct, -:Jm 
Bil.~~c§ 1~;iJ1!ai¥!iX910~v \B*n'l1f'l§alii~fiB G1C:o 

• wt~~CD~f~flB*n~~iiJ: VJ t3*1t:ldB*nt!:ti'!§1J~~v \CC: alii~irB GtE:.o 

~;Fi,1!1'.~.&1! 
Iii Jl1J 11' !I! ~11111i§IHl7'1loit~ ( 'r-:A 1+Nol7) § I~ ll! ll!i; iH~ iilli 

~ ~l~lili [Bq/cm3] 911f~f]LijJll~ 9!ll!llkiJllli\ Jmf~f~;11:!icam WllllliiD:ill!rli\ WJl!IHk:ill!lli\ ffif'f~:IJ~cam 
[Bq/cm3] [Bq/cm3] [Bq/cm3] ~~JtIT~J_t(:Cf)tt [Bq/cm3] [Bq/cm3] m:1~B~15iC(f)tt 

Sc-90 CM~?9il'J 3E-0?. 1.5E-04 L19F+05 8.28E--04R ?.76F--O?* 1 5F+05 < 1 OE-04 3 33E-03 

Ru-106 (Af\13/0EJ) 1 E-01 1.2E-03 3.41 E.+01 < 2040-03 2.b4E-02 9.1 E.+01 3.0E-02 3000-0I 

Sb-125 C*~3!f) 8E-01 3 BE-04 4.95E+01 < 2 78E-04 3.47E-04 7.4E+01 8.9E-04 1 11 E-03 

I 129 (1'~ I 60000004) 9[ 03 6.9E- 04 1.33[ 01 1.24[ 04 1.3/[ 02 1.31::- 01 4 6[ 02 0.11[~00 

Cs-134 (M92il') 6E-02 2.8E-04 4.37E+OO ( 7.76E-05 1.29E-03 < 1.7E+01 ( 2.6E-04 4.33E-03 

Cs 137 (1'~304) 9[ 02 2.BE -04 1.13['>01 < 9.16E 05 1.02[ 03 1.7C +01 < 2.9[ 04 3.22E 03 

Mc-54 ('1,3108) IE+OO I. 1 E-01\ 1.79E+OO ( 6.09E-05 6.09E-05 < 8.5E+OO < 1.2E-04 1.20E-04 

Co-60 (Af%iJ'l 2E-01 I 1F-04 2.35E+OO ( S.40E-05 4.20E-04 < 1.3E+01 3.JE-04 1.85E-03 

* mll!lH& 0) Sr90i/Jlli l/1lt c ''T-A2 ii71< if 0) 7)<0) ill Ji~ fr! t'! 

~lYi1~~ · ~Gttif: .tt. W:J)['~ J1:t{.'/ EJ tic11:.=i -? 1
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4.75m~•~~0£~~~~•0~~ 
( 7 m~i\,~~=a:: ed.) J 

• Sr-90(7)B*n'l'!:l:tl§J::VJ, 13tlR>Gld:, 7-::Z2:§:~::tc9.Qo 

DliG ENEO) 
:J t11ai\.~~~tJ5t 

• 1-1 291Z:-:Jv r-crcJ:, Agi27.t71 l-O.&~l~rz:-cB*nc~ .Q cc :§:tii~iitlo 
• Ru-1061Z:-:Jv \-Cid:, E3t~ilil[:§:JiR>Gc~.Qt3tlR>GlcJ:tii~KBc~t:: i3(7)(7), ~~ 

Cg .QRuD,&~13(7)i3t)Z (I 013) IZ:tt/'\f~':::>t1.Q;;z~~1Jt1j I e v \ C (:::1J\ 6, t~ 
~iE~i\,~~, ~~iE~it~~rz:tsv \-Cid:, 5t3Z:t~::tc9.Qo 

• ~;i;~~O)~t~flB*n~~iiJ:: VJ "btl!!ttdB*n'l'i§§tJ~~v \Lt :§:tii~KB utco 

( 71~(7)7 lt\~i\,~~O)::PAEJ 

• ~AE [Jt;:)_j7J<Jll~Fj, D.&~ta't~R>Gr:J:: VJ )_j7j( u~~1ii~KB~i\,~~:§:~1.i~ (~7J<3fi) 0 

• t~~iE~Jt,~~~IZ:tJv \-C' RuD.&~ta'1J~%H;ff DIJ(7)1~81Z: 1i x -c 1iMta'(7)}g;g*:§:*l**no 
~~MMld:~~~-~(7)~2-~IZ:~ffl9.QCC::::§:~AEo 

• 7-::Z I, 2(7)Sr-90B*n'l'i§§1J~~1J:.QCC::::§:;3d.), Sr-901:~§ ut::~bD~it 
'~~:§:~f.j~g Qo 

~lYi1~~ · ~Gttif: .tt. W:J)['~ J1:t{.'/ EJ tic11:.=i -? 1
) Y' .I. T:/-:t*;t1:tl<fRZ 18 



c~~) Ru· :3r)~B*n'ti~~fli~~~l~*5~ c1) DliG ENEO) 
:J t11ai\.~~~tJ5t 

R1.J- 106 I 129 

i!!i?K Ut (/) illfi ~ff-;llf~Mlf El lli!iili(12E-3) i!!i * iJt (/) ;; Ii i!ii- ff.;;; ll rl}j fl El lli!fii (6 90E-4) 
li!!lll!ffiiJJ< [Bq/crn3] c(/) tt c(/) tt [Bq/ crn3] c(l)tt c(/) tt 

( 7-7, 1Ol~\lllll\Qfl<O11\i!li;J< ti!) 
5.70E-02 5.70E-01 47.5 3.2BE-02 3.64E+OO 47.5 

Ru-106 1-1 /?9 
51\I~ [g> ill LI.\l'liii 11 r::t oH~~ i!i7J\f~OJt;:r~ €3Jni!#!~~R~ m~ll1l ~.J}:,f~(l);/#1~ Biiii!IJ~~Rlft l'l l~l!l 
No. ~ (1 OOE-ll C 12E-3l (9E-03i (690E-041 

[8q.1cm3J <':OltL <':Oltt [8q1crn3] l::Oltt l:Oltt 

I II/- Hil!~•1M~itt•J9111~'l1i)'Z 3 /JG 1.09E-02 1.09E-01 9.08E1 00 9.54E-04 I .06E-01 1.38E+OO 
!~!Mill 

? 7J<fi~itr•J%•flr fal!~ 3 3.5 1.76E-O? 1.76f-01 147Ei01 1.40E-O? 1.56Ei00 2.03E+01 

3 7J<!!Htt'J911lf\2!Hi! 5 3.5 514E-02 5.14E-CJ·1 428E1CJI 3.1 OE-02 344EiOO 4.49E+01 

4 lu-H!li~1~1 l!'Zll!l!I!~ 2. 1J; [, 1.78E-02 1 78E-01 1.48E+01 6.75E-04 750E-02 9.78E-01 

5 
l!liil51H~llR!i* 1 !ll · ~ii!:x: 

5 2 705E-03 705E-02 5.88E1 00 222E-04 2.47E-02 3.22E-01 
llH!l!g+\Hl!l!~I 

6 r~ ..t + !2i t'.t 1rtt 6 2 9071:'-03 907E:-02 7.561:'+00 1.87E:-03 2.0SE-01 2.71 E:+OO 

7 l'1J _t_ +ill tZ ;t 51' ~ 7 2 8.79E-03 8.79E-02 733E+OO 2.12E-04 2.36E-02 3.07E-01 

8 79J@~-* "lUUH§;5t!lm@ 8 2 8.851:'rXo 8.8bC~02 1:08c1 ()() 1 32E:-02 1.47E,00 1.91 E,01 

9 1K1~1~t'J% lpH;~l:'lso 1~i cn7 
3 3.G 6.24E-02 624E-01 5.20Et01 2.64E-02 2.93E,OO 3.83E+OI Ru;m1JIJJ 

10 SbD& i,'i 11 + lli :1lt liil D& i,'i M +11, - f 2 /JG 2.66E-02 2.66E-01 2.22E+01 1.28E-02 1.42Ei00 I .86E1 01 
l!Ji~OliR!l'f 

• :\= v- 1--ffl!O~ cli1' 7.tYxmfflrt0~1J~Ru~:n1::ij"S<Y.J, 7.l<Mit;-tz IJ r:'.J bld:ltJJ:ll11!1J: t_, C~!i~No, 1 "'4) 
• ..txaro~Dll~l'\-:::Zl:'.pH~jijj~, t~WUP, ::t:~ IJ 7'1IT.\IJD1J:C::'.9~uEl~~*li (~~No.5""'13) 

~lYi1~~ · ~Gttif: .tt. W:J)['~ J1:t{.'/ EJ tic11:.=i -?1) Y' .I. T:/-:t*;t1:tl<fRZ 19 



c~~) Ru· :3r)~B*n'ti~~fli~~~l~*5~ (2) DliG ENEO) 
:J t11ai\.~~~tJ5t 

Ru 106 I 129 

ii!j)J< f Jl((l ii! il! ~m;~~B~JJ Ell!\ fill i!lJ.K lll0i!!lil! 15 if\il~BNJJ Ell~lil 
9ill!lilQJ.K lBa 1cm3] I:(() ti: 1:0tt+ [8qicm31 1:0tt I:(() tt. 

e:r - ;z 1 01!''1il'il0&"1tlii!lJ.K 1&> 
ti1oc:o2 ti. mi: ·01 416t:+o1 3zst:·o2 :j.64c•OO 364c•OO 

Ru-106 1-129 
iii!> liE I'll D.ll l'!i M 18~ 

pHi~ 
25-51;;~B~Jl Elllil® Jiii7.K11t0il!il! B~;£QJJB~~ Elll'!I® No. 

., Jiiil.K ilt0 ;; il! = 
[8q:cm31 l:O)tt l:o:itt [8qicm3l l:<IJtt l:O)tt 

11 
SbO&iOM, ,.;iiliillll,1i0M + !U r 

2 3.5 2.13E 02 2.131'01 1.18E •01 2.~i IE-();? 2.571'10() 3.35E•01 
HJ~ IB C0 ;ffit* 

12 
19!!~lii •i5·111"1lfi+SbD.lli§M+ 4 /.):!_, 3.57E-02 3.57E-0'1 2.98E+01 3.52E-02 3.9"1E+OO 5.1 OE+01 
Ol iff iii; D.ll ~I:! 

13 iii •l'ti!Ji ?ii 111\ ;JI!~ n DI 3 7J: u 337E-02 3.37E-01 2 81 E+01 7.93E-03 8.81 E-01 1.15E+01 

14 lo HMH~+ 111!1l!<;t l!illlH~+ Agt 10 3.5 < 9.83E-04 9.83E-03 8.19E-01 1.35E-04 1.50E-02 196E-01 
jjj f+JJ<:!~1t~J<Ji\+ i6'1't01Ji\ 

15 ii!E!Zl!IH~ 1 Mlil i~l~f!IH~' Agt 10 2 < 1.24E-03 1.24E-02 ·l.03E+OO < 6.60E-05 7.33E-03 9.57E-02 
lj if+ *I!! It$)( Ji\ + i5'1'Li:J1 Ji\ 

16 
lk~~lr,tJilii+ll/- HMH~+~ 1 l/~ 

10 3.5 400E-03 4.00E-02 3.33E+OO 4.19E-04 4.66E-02 6.07E-01 
l!!l!li~•Agf l3H• ii5'1'!:1!fi\'i 

17 1 o-HMH1Hl111Jl<:~mH~+Agt 5 3,5 2.54E-03 254E-02 2.12E+OO 1.24E-04 1.38E-02 180E-01 
jjj f+ l}<l~itffil<Ji\+ili'l't8;;\\ 

• mOl§l;:7}:.~1e~C:J5 1~m:a'.:lm;t ~C. C:1:'Ru:a'.El~Jl!i~a::1:'1l*:ZiqJ!~ C~!i~No.14. 15) 
• No 1 4, 1 60) ttfSt1J16 ®mt.it O))j7J:.J11:~~1J~Ru ll*n, 3r:'.J~il*nO)'~!~1::~!f9 ~ c. c: :a'.lii~?i.l. 
• No170)*5~1J1 65i~;§~O)IJ&ril~'.*.it1:':PRu~n1'!i:!~lct~!i' cc :a:lii~?i.l Cl5iJiill:Jl~~JlC:O)tt1Jt 

+B1;:::1J1cti ') 
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4.8 ~~iE~itl~~~iiMO)Ru~ZiO)t~mmG c: ~itl~Psl§ DliG ENEO) 
:J t11ai\.~~~tJ5t 

t~~iE ~it,~~~ If (7) Ru B*n (7) i13tfil PX 

pH3.561lJ!'il IHC I I 
' ~]';~ • 

I!& l1il 114; d:: VJ • ., 7 

)~ 'i ) 

:fu- t-!Mi~ ~17J"Y 
xl!l!l.Mill 

pH3.551lJ!'il IHC I I cj:J*DINaOHI 

. . 
, . v g ~I ~ ~~· 

Agt!7J" 
51 r-

;J<@~i~&!Xil'i :t5'i"till1* 

r t?i~IE~i\,~~~~(})0,&~11315113(}) 3-SRu~if-~ld:J:~25113tl~ C::: 9 '80 

'lLL1'13* 9 Y '71\ 

,.. ::itt\~i\,~~(})*6~1.J\5, 1±f~l;ILJ:I!m C50m3/E3) 1._cJSv \-Cid:, Ru-I 061d:Elt~1~atJ 
9'1.J\ 1._ J: IQ] .Q .~3~ Jj 0 

r 1±f~l;ILJ:I!fiC'(])J.1,iiatrv \, §ll&~ld0)'11§~1*~IE!'!~ra~ (~t~~M), m~~?zl~~fi~lJ11iffia 
~mgg.Qo 

r 1i@tJ(])f~~IE (Srll&~tJ C:::RuD&~tJ(])M£18t!) ld:!Q{l~l;:J® l/, ll&~tJ(])~~iia~Jj G 
-C9F.J ,l,))~~l=~Jlili9 '80 
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4.9 ~~iE~itl~~~iiMO)Ru~ZiO)t~mmG c: ~itl~Psl§ DlL.G ENEO) 
:J t11ai\.~~~tJ5t 

""'=rr =::P ll'"' ~±""" R U"' ± 1-tu cl'; ~o ol~,111~'.t'<: l.!E! C7) U µif-LS.Cl) 8Tf§I~ 

pH3.58/!J~ IHC I I 

ii. !Ir fiij _J_ 
pH3 58/!J~ IHC I I 

t 

II& ii§ Ji§ J: VJ 

ljl;:;j;; 0)5 li'i :tv-r- ~17t::J Agt!::>t 7.l<@~ie 
IM9~ 5<'!1\l!IM9g 51 r- ~~* ll5t:!:i!lf~ 

cJ:ltOINaOHI 

t ~ ~m!VJ< 
9 ::JQI\ 

"9ill:19/i;19 
+ -5518 

"' ~~iE~it,~~~~C7)1J&•t320tgC7) ::i 15RuB*nl~.t.~c5t31£tii'.i:E G, 9l ~ 5t3r~ 
~-C7)~~~-~~ill~RC7)1J&•M~®~~~smAE:~~. 

~lYi1~~ · ~Gttif: .tt. W:J)['~ J1:t{.'/ EJ tic11:.=i -? 1
) Y' .I. T:/-:t*;t1:tl<fRZ 24 





5.1 5 m~J.t1~~+ITID1t~ 
O,&~tJ CD~§%~~ 

J:J:eb@7t~tiBff-n~~111d:fill:2l1I~~~jiffil:TSreDBff-n~~.§~98Ca, Mg~B* 
n98c~1:sr~fflEl><VJ v -cv \80 ~'1'1f!l§@7tt<fiB*n~~11cld:&t~~7ll1~ 
)~CDi~~tJ\S fill:2l1I~~~jiffi1Jt1J:t; rtcO/J, J: VJ &v \D,&~t11J~®~C:1J:8 CTI§§ 
'1'11Jt(58o 

J:5eiJ"@7tt<tiBff-n~~11cld:I, RutJt~'{fl;:E[)( VJ 1;: < v \tt<tiC: v T:fftt v "'((; \8 
<-.CtJ\S, J:VJ&v\D,&~t<l1Jt®~ci58o 

vtE..tJ~-::> "'(, J,)fl'IJ[§ ~~)]ffig 80 

fill:2l1I~~~11~fflv \1J:v \~~~cCDJ!n@iifK7J<CD3:::~tt<fica58Sr (Cs) Q&~t<l~§% 

J:Jiln@'t&fiBff-n~l!1;:d'S1;\-c, Bff-nv-:>Sv\:3r:'.7* CD CDD-&~t<l~§% 

J:5eiJ"@71'&fiBff-n~~1;:d'St; \T, Bff-n G:JSv \Jvy= r:JL\ CRu) CDQ&~:t<l~§% 
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5 .2 I \ '/? 7 '/ :f !Wl if*~ 0) 1'11f~ ~!JI1iffi:1 D -I! .A 
!tz(}) 

-::; ;fl3iU*~7\J.5t 

&:<$:a9fJ:**ii(J)i]it;h, iiJ~:!XiR ' 

I Sr (Cs) D~~M I 
I 

lll&'!!l1'1 
I I Rull&frH1 I 

WI I'.:' 7i±\i?il:ct :&ill&'!!li'.\~(])~J:E 1 O~L~..t~D 20~!?(..t~D 2 O~J..~..t~itD Cs/Sr2fi 11::/'"W40 -"t1-c El e~ : f~rilla&~J'l~(])*li V:J i6#) 7 ~~L t..- 2fl1;: mi611:f 
Sr 1 fif:mi611:f ~fif:mi6# 

• • • • 
r?lt.J-:; L:.3i:\,,*('."(})'t1~g3i!!fi!fi 3~f;:-c~D 

4~f;:-C~D 
::l''.J~ 1 fi 

C F18~ : ~~JWJ:~§, t.J-:; L:.i;ffi'tij:(})~i!!fi!fi) 1~1m 1 '!icmi6 3 r'J *@jl 3 'Ii f.ffl~;i\~Jl\ii cp 
ilj 

1::mi6# 

• • • • C$)iJ!'H@ltJfil7J<am1;11c:ai:\.~* C/Xy=f, t.J- L:.) 
C El 8~ : ~5'5~7J<<'."(])'111l§n!f3i~D 1 FIZ.:-C:t.J-:; L:.~itD 2 run~lll!i ~i~J.EinoO)~i:\.~*a JSJ:E 

• • • • 
S<flt~aIHrt~* 

(§8~: :i:l,11 /1 Ovl'ZJ[;<'."(})'11~g:;;µii!fi) ~~(})F•~ag~~ g~~aa~-/ D 15 1 , 0 "ij;J: ''" "J7}E 

D !JllliB'l:ll* "C'Olllt!!O 0: i!Um~lJ\"C'OJllt!!ll (1 F) 
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!tz(}) 5.3 ~Jt,~~5R1tt:C:~jfl1ffii~Jll~ -::; ;fl3iU*~7\J.5t 

~i\~rR;~~11j: : :1~1m:Jl'a7J<~*~ 3 f~S:'ffl*R G1C:~l1::::, xu~:n~~;~JJo CJl'a7J<J~m : 34 %) 
~lJliiffi=:Flllfl : /\-y.::f~i\,~!RC'ld:):J'l:li?,l~~ll CK d) C'~lJliiffi, /J-::ib~i\,~!RC'ld: 

« :'J r: ill 1.J ::i - L-. CBV) 1::::xu9 8/J-:7 b~7J<irtif~O)J~mtt cc1c0 ) C'~lJliiffi9 8 

(/'i-y.::fi;i\,~~0)1' x-:>J -.. (/J-::ibi;i\,~fRO)i' x-9J ----

'lft•J t!:. 
M•t1Uf 

:m:~~lj 

5:i'l!iC.f¥~0)jt/±j 

Kd- Co-C .~ 
C M 

Kd: 5:i'l!iC.i~~1~(ml/g) 
Ca: ~JJJiJliaii(ppb) 
c: ~te,~~1~i-Ji(ppb) 
V: i~f81:;$;l~ (ml) 
M 1Ef81:;. (g) 

¢::::i <==-1 C0 : r,JJJl!l)JI~ . 
\--·---'-.,_> 

;1~ 

c:1J5Llii!i7.I< 
1tiO)il/:lllr 

i'~'· l 
~,>i. '!> 
!;.,"'.i•,-, 

ii\1!911.J 5 b 

;_<-:i, ,~. 
o'F~ ,-.., 
~ .. · .. • 

~ O&f!i1\~ 
t:i:: 

i...--..11" /lJtll;>;;i;~ 
7 :t - 7711::;7 

/ 
/ 

i 
( ) 

)W[Dl~'j( 
(!1{1)9)':7) 

«~~;t( 1Ji-Ll(BV~ 

=~-:;bD*~-/~=~@m 
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!tz(}) 5.4 I\' 'Y 7-~rt,~~*6~ (Sr /CsD&~t~) -::; ;fl3iU*~7\J.5t 

Sr S rl!!l :lit Csi!!l:l;t 
Jl]j(ii(~O) iii 7)< iii Jl ii~ 

~:!t!i 

'f-'.:il:,W~ii<-1 @ @ 'I!!' 34%, 100% 'ii !!!ofd'l' i>t~ ~ 1ill <P 

'f-'.:il:,M*-2 0 @ 34% 

'J'-'.:il/@~il\-3 @ @ 'I!" 34% 

'J'-'.:il/~~*-4 - - 'I!" 100% #:tli<P 

'J'-'.:il;,~~il\-U @ - 34% 

;:_,iJ:IJ*1 x - ii" 34% iii ill Ji ill! * Ill llll • ;1\lJ 
;:,1J:1J;f,2 x - ii" 34% iii ii Ji ill!* Ill l!!l 111\lJ 

ittllil!Wi-1 @ - 34% Rli!!:1Ji:l.t: ~~t-1 

AAHil!Wi 2 @ - 34% :R:l!:1Ji:l.t: ~1!f<t-t 

AAllil!Wi 3 - @ 'I!!' (CsO)OIJ.) 34% HO!!;¥. ll<ll '*'Ii Oltir.1: "C !Y!l!l 

; 1'.Y73rll*-c1\§ Gnrc·1·11ig(])Jtll, ~t1~11tg:~~ u/J-:; il3i:\.~*i~rill c:: u -c 1;rF aJHIE 

@ : Kd <';; 10,000 
O:Kd 10,000-1,000 
.C.:Kd 1,000-100 
x : Kd:ll 100 

• S1-/CslL)J8;!Jl!&~~~o)/J-:; b5i:\.~*i~tillC 79 ::JM-1, 79 ::J~!r-3(}) 2liC::Sr, Cs(})/J-:; bii\:D~tft§ 
• Kd3i\!IJ1(])*1i~lct§1 < i'Jli VJ\ Ca'§:~< ai!:J:e1J<CdSli \-Ct5Srl!&§(}))iiHR't11l~a1'19 8 L. C:::1J16, v 1) IJ* 1 

C::Sr/J"? b3i:\D~li1!i, SrC:::CsailQlt.z Cl!&~ 9 8*El17;J.i3:tJtt C::: u -C, ~t~t~~ii\n~\i:ilil-Ci~m v -Cli \8Csl!&§t<l 
I'.: <581!\H~*-3-CCs/J "? b3i:\D~li1!i 

• 79 ::;~Ji~- 4 lct 79 ::;~Ji~- 1 J:. (!) ""1't11i§1J1~Jlli!i'ctt81COIJJ5:1JD~Jlili CIJ!tt:S:Hffcp) 
• f§1.JJJl!&~t-Jrct34%Jjij1J< c~~~i1t : 6000ppmt§3) cno::t, ~~c:: u-c100%;jij1J<c(]):i-:9aHJ<i\'I 
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5.6 J \' 'Y 76i\1~~*6~ (Ru) 

ffij *ill! Ii Kdjffi[ ii"l" (j~) 

1'<t:.>3Hi!M!l'i-1 1/2 @ 
..(-,!-;_, -1 1/2 f/'J> 14BOJ'f 'J 
1';t:.>3l:!il!Ul!t:i-1 1/6 @ 

1'<t:.>x"""'!ii-1 1/6 @ 14BOlf-'J 
I lu :!lit !iii i'!i - 1 1/2 @ 
r{u~~-1 1/6 @ 

1'<t:.>3i:'""l~flll 2 1/2 f::, 

1' ;t :.- 31: "'ili[!t:l - 2 1/6 f::, 

1';t:.>3):jl,.\l!fftt:l-3 1/2 f::, 

1';t/3('jl,.\ffilli-3 1/6 f::, 

1';t:.>3l:jl,.\W!li-4 1/2 @ 

1'<t:.>'.l<:lil!.jj[Jii-4 1/6 f::, 

1';t:.>3l: Li!f~\:5-5 1/2 @ 

1';t:.>51: "!ll"-5 1/6 @ 

1';t:.>3l: lfiliii 6 1/2 f::, 

1' ;t :.- 31: !il! !!!iii 6 1/6 f::, 

Rulli!~~ii!i1'!t/!l!: 1 1/2 f::, 

Ru]jj)i"'J::c.~·'.t N-1 1/6 " 
1'<t:.-x!lrl.Wflli-7 1/2 f::, 

1';t:.>x!lrl.1Mlil-7 1/6 f::, 
7211!ir.90)Kd 

----------~u_l!!IJ!!l_~=2 ___________ 1/2 f::, 
-------------- --------------

-----------~!-!m~_¥_~_? --------- 1/6 Q --------------

Ru :!lit 'ill! i'f; - 3 1/2 f::, 

Ru:!!it'ill!Jii-3 1/6 f::, 

Ru:!!it'ill!Jii-4 112 0 48il!'~o90)Kd RuW]i;; 4 1/6 0 
Ru i!l!ll Ki - 5 1/2 A 
Rui!lt!IJii-5 1/6 x 

!tz(}) 
-::; ;fl3iU*~7\J.5t 

~i\.!Wi~i4: 
jfjpJ<;; Ji : 1/ 2' 1/ 6 

(Ru l<l:)li!ll<illi I :::J; LJ, 11 ~;I; fJ~~ 1t 9 ii f::d.l, jfjj7J<)IJi 1 /3 
ii1J fjfr~iJifilli ~ 1i1R L iWl 1i & ~' t (1) ~ !llUID 

Jl-7' .=.') .L.: Ru-106 jJ111!filtt: I 00 
[it.~Bl&:7B 

•1;t:.;5cm~u~-1, 1;t:.;5cm~rn~-5:1J{~L' 
·11t1~t1'!9 o:.ctlit~it!. 

•1;;t:;xm~1u~-1, 1;;t:.;5cm~rn~-5t1 F:t.J 
5k~il'.~~1::t.mm-t o:f.J{, ~;~i:p 1::1;1:~/Jolf~~J 
o:>Ru:IJ~~~:ff1:E9 7->t::lib, $;'lilt <~i~"'t":'O)~i\'.~ 
t11'L', ~ifiiffi9 o 

• :7il~ 1":' o:> :h 5 k ~ii'..~ I ;J: 1 ;t / x mt!U~ - 1 , 1 ;;t 
:;xm~rn~ -51:::?L '"t"!Jl1:E~li1lii+i 

©l: Kd :2: 10,000 
O:Kd 10,000-1,000 
A:Kd 1,000-100 
x :Kd~100 
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!tz(}) 5.6 RuO)Tfj!ml:::~9 .Q~=S>z~i\ -::; ;fl3iU*~7\J.5t 

~- A1-A10· ~·co!. I ' l , i<!H'Jt:;, e,. ~-. ~--- ' 
3 •, "'°1 ' trno - " . ' "' . ' . • 50 l '\..• · -•o Pr•<pllQt , ' . - ,. . ~ "' ' ll . 

,_ ·~ &;:60 )N • 0 ~ ' ~ . ' '"' '" ,.,.,- : - ' -
llif LO N q, \'t -.!!, '--• , ·::> ; 
ti ' . ' [ (. • ....... ·~·!)' 
<!:! ~~~--· •. ,,._ 
J!t !,,,.,!; ,.-· ,. "' I 

' ~-A-~~~ . " .. ~-"l.':i \. 
0 ~.,.:S:.___.,. ,.J.,, " - I 

•' o _, • ·• I 

~-~ ' ~• "¥.-· r'' i-1 ',., 

e .0·;! I ' '·' C ,[Ill-( Jj-:;, 

't I • '. ~ • ' • • J ol.• t 
0.1 ~r----iw~~u !loo --....-~o-rooo~-ic2o 

T1<'!'1 ,Iv~ 

~flll(hour) 

Pig. 46. Percentage radioactivity distribution among 
the electrophoretically separated soluble 
1 0 6 Ru chloro complex species in sea water 
at pH B as a function of the aging of the 
system up to l 080 hrs •. The 1080-S mark 
denotes the radioactivity distribuiton as a 
percentage after the J 080-hr old system has 
been stirred. The small diagram gives the 
precipitation ratio as a percentage up to 400 
hrs of aging of the sytem. 

Hi ill:HIGH-VOLTAGE ELECTROPHORESIS 
OF 100Ru-SEA WATER SYSTEMS 

lclllE:cn?;!RuOJJ~~Jl3t~ 
Ru 1 :t::; t: l/tlJ'ff : RuCI. RuCl2, RuCl3,RuCl4 
Jl/r _'JL\~~1':t:/ : Na2Ru04, Na3Ru04 
'70Dffi~i:t : Na21RuCl61 = f-Dffi~i:t : RuN03CI 

L:h 6 O)~J:)IJ\ iryFc~ I:: I:: t, l.::!\1211', 9 '67.::&':J, ilill'.Ef~2 B Ill@!' 
10(.t*¥lliilc'<1i7.::)&fi:i'i\~~1/<I:: G "C{\!'lll Gl.::o 

Jm7J< q:i 1;: J v T = r:; b a lff.l 1J o G rc. c: a 0) JTj I@ 
~1t;O)~~m¥~i51J~(!7j.Qo 

-~~~. ~~~~. q:i~O)m80)~B~ 
&B~1irZ."~1t;9 .QCC:tJ~l~iSch-C~ ).Q 

• 
I FC'O)~j~q:i1;:1c:t~1J:.QJlji'!,~O)Ruuff:tt 
9-8cmoocn-8. ~0)-•0)~•m:o~ 
'&J-c~?&..C'O)J ,, 'Y :r~rt~~af'J~ '· t~,~~JJI1(ffi 
9.Q®~1J~(!7j.Q 
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Norton, Charles 

From: 
Sent: 

To: 
Subject: 

Nuclear Sector Colleagues, 

Tateiwa, Kenji <tateiwa.kenji@tepco.co.jp> 
Wednesday, July 30, 2014 8:47 PM 

Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] THU, July 31 at 3pm EDT 

Please find below information for ton1orrow'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 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. Unit 2 Torus Room Wall Survey (7/29/2014) 
http://www. tepco. co. j p/ en/ n u/f u ku s hi ma-n p/h an douts/2014/i m ages/handouts 140 728 05-e. pdf 

(video clip) 
http://www. tepco _co .1 pl en/news/Ii bra rv/a rch ive-e . html ?vid ea u u id""c24iaxhc&catid ""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://www.nsr.qo.jp/committee/yuushikisya/tokutei kanshi/data/0025 01 .pdf 

2,2 Unit 1 Reactor Building Dust Inhibition Measures During Cover Dismantling and Rubble Removal 
http://www. nsr .go. jp/com mittee/yu us hi kis ya/toku te i ka nsh i/data/002 5 02. pdf 

2.3 Replacement of Fuel Rack In Common Pool 
http://www.nsr.go.jp/committee/yuushikisya/tokutei kanshi/data/0025 03 01.pdf 

2:.4 Fuel Removal Plan for Unit 3 Spent Fuel Pool 
http://www.nsr.qo.jp/committee/yuushik1sya/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. tepco. co. j p/n u/f u kush ima ·n p/road map/images/ c 140725 03~j. pdf 

3,2 Status and Effectiveness of Groundwater Bypass 
http://www. tepco. co. j p/n u/f u kush in1a ~n p/road n1a p/i rnages/ c 140 725 04~j. pd f 

3.3 Tritium Concentration Increase in# 12 Groundwater Bypass Well 
http://www. tepco. co. j pin u/f u kush in1a-n p/ road map/images/ c 140125 05wj. pdf 

3.4 Task Force Studies on Frozen Soil Wall 
http://www. tepco _co_ j p/n u/fu kush ima-n p/road map/images/ c 140 725 0 7 ~j. pdf 



3.5 Test Results and Demonstration Status of Advanced Multi-Nuclide Removal System 
http://www. tepco. co. j pin u/fu kush ima-n pf road ma p/i mages/c 140 725 08-j. pdf 

3.6 Tritium Task Force Discussions 
http://www. tepee. co. j pin u/f u kush irr1a-n p/road ma pfl rnages/ c 140725 09-i. pdf 

4. National Academy Sciences Fukushima Lessons Learned Report (7124/2014) 
http :I lwww8. nationa I academies. org/on pin ews/newsite m .aspx? Record I D= 18294 

(TEPCO's Statement on the NAS Report) 
http://www.tepco.co. ip/en/press/corp-corn/release/2014/1239621 5892. htrnl 

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

(Feel free to forward this email to your cofleagvas 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 (0 

---~-Original Message--"-­
From: Tateiwa Ken1i 
To: Taleiwa Kenji 
Sent: Thursday, July 17. 2014 11 :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. July 31 at 3 pm.) 

[call-in information] {Please record your nan1e and organization when joining the call.) 
call number: 718M354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. Progress Status of Ice Boundary between Units 2/3 Seawater Piping Trenches and Turbine Buildings 
(7/7/2014) 
http· I lwww. te pco. co. j pin u/fu ku sh i ma-n p/ha n douts/2014/i m ages/handouts 140 7 0 7 05- j • pdf 
(video clip) 
http://www. tepco. co. j p/te pconews/I i bra ry/a rch ive-j . h tm I ?video u u id= rbud tsOu&ca tid=61699 

2. Investigation Result of Unit 3 Reactor Building NorthwWest Corner (7/11/2014) 
.t:J1tP.)f.YYw.w.J~.P.g2,g2,JpJ.n\.!J.f\.!.k.1,!§_b.lm;;t.o.P.!.hii!rr9.9.\.!.t!?!.~Q:t:t!.im.~.9.~!?.Lt:JsinQ.Q~t:;;_J:t.Q.?.JJ_Q§~JP.2f 

3. OnwSite Coordination Meeting on Decommissioning & Contaminated Water Issues (7/14/2014) 
(only in Japanese) 
3-1. Status of Onsite Work Related to Contaminated Water ls:su&s 
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3·2. Response to Issues Raised at the Meeting 
http://www.tepco.co.jp/nu/fukushima- np/roadmap/imaqes/1140714 04-j.pdf 

3·3. Interim Testing Report on Use of Plastic Scintillation Fiber for Contaminated Water Leakage Detection 
http://www. tepco. co. j p/n u/f u kush i rna ~ n p/road rn a p/i mag es/114 071 4 05~j. pd f 

4. No Impact due to M 6.8 Earthquake Near Fukushima (7/12/2014) 
http. I lwww. tepco. co. j p/ e nf pressf corp~con1f re I ease/2014/ 123898 7 5892. h tm I 

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 (7117/2014) 
t1ttp'ffirid .or.jp/fdf?page id=544 

5·2. IRID Annual Symposium 2014 (7/18/2014) 
http: I Ii rid . or. j p/ e n/sym posiu m/ 

All the best, 
Kenji 

----· Original Message ••••• 
From: Tate1wa Kenii 
To: IEJ.t~lW.9., .. K~oj! 
Sent: Wednesday, July 02, 201410:04 PM 
Subject: [TEPCO Weekly Fukushima Update Call] THU, July 3 at 3pm EDT 

Nuclear Sector ColleHgues. 

Please find below inforrnation for tornorrow's Weekly Fukushima Update Call. 

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

[call-in information] (Please record your na1ne and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b1(61 I 

[Major topics] 
1. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (6/27/2014) 
(only in Japanese) 
1 w1. Plant Status 
http:/ Jwww.tepco.co. j p/ n u/fu kush ima-n p/roa d ma p/i mag es/ d 140627 04-j. pdf 

1 w2, Summary Status of Decommissioning Roadmap 
http :I Jwww.tepco.co. j p/ n u/fu kush ima-n p/roa d ma p/i mag es/ d 140627 05-j. pdf 

1-3. Insertion of Thermometer and Water Level Gauge inside Unit 2 Drywell 
http:/ Jwww. tepco. co. j p/ r~ u/fu kush irr1a-n p/road ma p/i rn aq C$/d 14062 7 06-j. pd r 

1-4. Status of ALPS, Sr-Immobilization, Groundwater Bypass, Subdrain System 
http:/ Jwww. tepco. co. j pin u/fu kush lma-n pf road ma p/i mag es/ d 140627 O 7 -i. pdf 

1-5. Status of Groundwater and Seawater Contamination 
http: I /www.tepco.co. j p/11 u/fu kush lma-n pf road ma p/i mag es/ d 140627 08-j. pdf 

1·6. Dismantling of Unit 1 Reactor Building Cover, Decontamination of Unit 3 Reactor Building Refueling Floor, 
Change in Unit 4 SFP Fuel Transfer Plan 
http:/Jwww.tepco.co.1p/nuffukushima-np/roadmap/imaqes/d 140627 10-j.pdf 
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1·7. Investigation and R&D in Preparation for Fuel Debris Retrieval 
http://www.tepco.co. jp/nu/fukushima··np/roadmap/imaqes/d 140627 11 ·Lpdf 

1 ·B. Radioactive Waste Storage 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 14 0627 12-j .pdf 

1 ·9. Candidate Site for Construction of Radioactive Material Analysis and Research Facility 
http:/Jwww .tepco.co. jp/nutfukushima-np/roadmap/imaqes/d 140627 13-j.pdf 

1 ·10. MEXT's Plan for Establishing International Joint R&D Center for Decommissioning 
http:/ Jwww.tepco.co .1 pl nu/tu kush irna -n p/roa d n1 a p/i mag es/ d 140627 14-j. pdf 

1·11. Request for Proposal (RFP) for Innovative Approach for Fuel Debris Removal 
http:/Jwww.tepco.co. jp/nu/fukushirna-np/roadmap/in1ages/d 140627 17 -i.pdf 
(See following site for English information on this RFP.) 
o\tp;Jl~DAQ9Q:PrnurnmJPl:2QJ41QZIQ:Zi?PcJ~§ 

2. Final Investigation Report on H4 #5 Tank Leakage of RO·Concentrated Water (6/30/2014) 
(only in Japanese) 
2-1. Full Report 
http://www.tepco.co.jp/cc/press/betu 14 j/images/140630j0401. pdf 

2·2. Estimated Leakage of Sr-90 and Recovery Rate 
http://www. tepco. co. i p/ n u/fu kush i ma-n p/handouts/2014/i mag es/handouts 140630 06-j . pdf 

3. "How the Other Fukushima Plant Survived" Harvard Business Review Article on 2F Available for Free 
http:/ /h br. o rq/201 4107 /t1ow-the-other -f u kush ima-p I ant-survived/ ar/ 1 

All the best, 
Kenji 

----- Original Message----­
From: Tateiwa Kenii 
To: Tateiwa Ken1i 
Sent: Thursday, June 26. 2014 7:58 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, June 27 at 3pm EDT 

Nuclear Sector Colleagues, 

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

[Date/time) 
Fri, June 27, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on THU. July 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. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (6116/2014) 
(only in Japanese) 

1-1. Status of Onsite Work Related to Contaminated Water Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1140616 03-i .pdf 

1 ·2. Response to Issues Raised at the Meeting 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/imaqes/1140616 04-j .pdf 

2. Unit 1 Torus Room Wall Survey Results (6/13/2014) 
http://www.tepco.co. jp/en/nu/fukushima-np/handouts/2014/images/handouts 140613 09-e. pdf 
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3. Unit 2 Torus Room Wall to be Surveyed by Robots (612412014) 
http://www.tepco.co. jp/en/nu/tukushima· np/handouts/2014/in1ages/handouts 140624 08·e. pdf 

4. Decontamination inside Unit 3 Reactor Building to Begin Using Remote-operated Equipment (6120/2014) 
.http://www.tepco.co. jp/en/nu/fukushima-np/handouts/2014/images/handouts 14 0620 06-e. pdf 

5. Revision of Plan to Transfer Fuels from Unit 4 SFP (6/1812014) 
.http://www.tepco.co. jp/entnu/fukushima-np/handoutsf2014/in1ages/handouts 140618 08-e. pdf 

6. All 3 Trains of ALPS Back Online (6/26/2014) 
http://www.tepco.co.1p/en/press/corp-com/release/2014/1238403 5892. html 

7. "How the Other Fukushima Plant Survived" (July-August/2014) 
Success story of accident response at Fukushima Daini featured in Harvard Business Review. 
http:/ /h br. o rg/ prod uct/how-the-othe r-fu kush ima-pla nt-su rvi ved/ an/R 140 7K-H CB-ENG 

S. "'Fukushima 50' Worker Shares Personal Lessons From 2011 Accident" (6/24/2014) 
Interview of Shiro Takahira, one of the Fukushima 50, by NEI. 
http://www.nei.org/News-Media/New:s/News-Archives/Fukushima-50-Worker-Shares-Personal-Lessons-From-2 

All the best, 
Kenji 

----- Original Message----­
From: Tateiwa Kenji 
To: I~.\SlilN.~., .. KSlD.ii 
Sent: Thursday, June 12, 2014 9:24 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, June 13 at 3pn1 EDT 

Nuclear Sector Colleagues, 
Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, June 13, 2014 at 3 pm Eastern Daylight Time 
(No call next week, Next call will be on Fri. June 27 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. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (5129/2014) 
(only 1n Japanese) 
1-1. Plant Status 
http://www. tepco. co. jp/n u/fu ku sh i ma-n pf road ma p/i rnages/ d 140529 04-j. pdf 

1-2. Summary Status of Decommissioning Roadmap 
http: I !www. tepco. co. ip/ n u/fu kush 1 rna-n ptroad rnap/i rnages/ d 1 40 529 0 5-j. pdf 

1-3. Status of Individual Projects 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140529 06-j. pdf 
(page 3/347) Shortening the length of circulating-water cooling system 
(page 43/347) Addition of mobile Sr removal system and Sr removal capability to SARRY 
(page 186/347) Status of Unit 3 SFP rubble removal 
(page 195/347) Installation of new fuel racks 1n common fuel pool 
(page 201/347) Long-term integrity evaluation of fuels removed from SFP 
(page 214/347) Study on processing methods for damaged fuels (if any) removed from SFP 
(page 225/347) Unit 3 MSIV room investigation results 
(page 235/347) Upper S/C investigation equipment testing results 
(page 252/347) Gamma camera investigation of reactor buildings 
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(page 276/347) Improvement of severe accident analysis codes (MAAP and SAMPSON) 
(page 300/347) Integrity evaluation of RPV and PCV 
(page 3141347) Test results of vent pipe water proofing 
(page 326/347) Development of upper PCV and S/C repair technology 
(page 339/347) R&D on processing and disposal of solid waste 

2-1. Start of Frozen-Soil Wall Construction (5130/2014) 
http://www.tepco.co.jp/en/nu/fukusl1 ima~np/handouts/2014/imaqes/handouts 140530 12~e.pdf 

2-2. Start of Frozen-Soil Wall Construction (6/2/2014) 
http://www. tepco. co. j p/en/n u/fu kush i ma~n p/hand outs/2014/i maqes/h an douts 14060 2 06~e. pdf 

3. Leakage of Contaminated Rainwater from 4,000-ton Notch Tank Farm (6/4/2014) 
{only 1n Japanese) 
http://www.tepco.co.jp/nu/fukushimaMnp/handouts/2014/images/han douts 140604 11 ~j.pdf 

4. NRA Special Facilities Monitoring and Evaluation Committee (6/6/2014) 
(only in Japanese) 
4-1. Considerations on Buried Material During Construction of Frozen-Soil Wall (1/4) 
http://www.nsr.go.jp/committee/yuushikisya/tokutei kanshi/data/0023 01w1.pdf 

4-2. Considerations on Buried Material During Construction of Frozen-Soil Wall (2/4) 
!}gp/{Y!!::Y.W.,D.§X."'qQjP.f.gQDJ.r:D.l!!g.gJ.y.~.~.§.t:!L~!§.Y§f.\QK~.!~L..~.?..IJ§.b.l(.Qg~.?.!.QQ?? ... QJ.:f,.P..Qf 

4-3. Considerations on Buried Material During Construction of Frozen-Soil Wall (3/4) 
http://www.nsr.qo.jp/committee/yuush1kisya/tokutei kanshi/data/0023 01~3.pdf 

4-4. Considerations on Buried Material During Construction of Frozen-Soil Wall (4/4) 
http://www.nsr.qo.jp/cornrnittee/yuush1kisya/tokulei kanstii/data/0023 01~4.pdf 

4-5. Level Management of Groundwater and Contaminated Water Inside Buildings 
http://www.nsr.qo.jp/co1nm1ttee/yuush1kisya/tokutei kanshi/dataf0023 02.pdf 

4-6. Groundwater Monitoring and Emegency Response 
http://www.nsr.go.jp/committee/yuushikisya/tokutei kanshi/data/0023 03.pdf 

4-7. Status of ALPS 
http://www.nsr.go.jp/con1mittee/yuushikisya/tokutei kanshi/data/0023 04.pdf 

5. Factory-made Welded Tanks Carried into Daiichi Site (6/12/2014) 
http://www.tepco.co.jp/en/nu/fukush 1n1a~np/handouts/2014/images/handouts 140611 08-e.pdf 

6. Rebuttal on NY Times Article Unfairly Criticizing Fukushima Workers (5/22/2014) 
Re "Credibility questions on Fukushima" (May 22): 
b.H.P._;!!.::Y.W_~)J)'.'!lDJ~§_,QQ_Q}(_~_QJ_~(_Q_§f.Q_~_(QQ]D.]QD.(f~.K~§.bjDJ§::~_D_Q_:_Q_~g_[~-~r:~~fg!~L.b.tDJJ.7.P..<'!I!O.~I'.:I§_~D.Y!~-~-i:o_g_:::I§.§_~ r:::2 

As president of the company that owns the Fukushima Daiichi nuclear plant, I am accustomed to criticism. 
But I cannot be silent when our workers are unfairly maligned. 
In face of the March 11, 2011, earthquake and tsunami crisis, our workers risked their lives and fought to control the 
plant even while many of their families were suffering the effects of the tsunami, including the destruction of their 
homes and, in some cases, the loss of family members' lives. On March 15, when the situation seemed to get worse, 
we instructed necessary workers to remain and the rest to seek shelter in low-radiation areas. Some took shelter at 
our nearby Fukushima Daini plant. Our post-accident investigation showed workers evacuated in a safe and orderly 
way and returned when they were instructed to. Theretore, I do not consider the evacuation to be an inobservance of 
the site superintendent"s instruction. Nor do I believe there was any delay in accident response at Fukushima Daiichi 
due to the ternporary evacuation of sorne workers. 
Certainly nothing justifies the sensaiional headlines that unfairly suggest workers "fled" in some disorganized, 
dishonorable way. To the contrary. they stayed on the job and risked their lives to bring the plant under control. 

Naomi Hirose, Tokyo 
The writer is president and C.E.0. of Tokyo Electric Power Company. 
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******************* 

All the best, 
Ken Ji 
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;*~~ 218 -x- 218 ... 100.0°/o 218 ... 100.0°/o - - 23 T 23 T 100.0°/o 

5BLK j.!l,l])lill_ "i 47 * 47 * 100.0o/o 47 * 100.0o/o - - 3;t 3;t 100.0°/o 
UJ ~+ 265 * 265 * 100.0o/o 265 * 100.0o/o - - 26 * 26 * 100.0°/o 
{~IJ ;tifta'i 193 * 193 * 100.0°/o 193 * 100.0°/o - - 19 * 19 * 100.0°/o 

6BLK ;J!iJ;; 'i 42 * 42 * 100.0°/o 42 * 100.0°/o - - - - -

~t 235 * 235 * 100.0°/o 235 * 100.0°/o - - 19 * 19 * 100.0°/o 
;_l~'if 125 * 125 * 100.0°/o 125 * 100.0°/o - - 14 * 14 * 100.0°/o 

7BLK j.!!IJjjjjt'if 29 * 29 * 100.0°/o 29 * 100.0°/o - - 1;t 1;t 100.0°/o 

~t 154 * 154 * 100.0o/o 154 * 100.0% - - 15 * 15 * 100.0°/o 

;t~'if 102 * 102 * 100.0°/o 102 * 100.0°/o - - - - -
BBLK ;.1111;g 'if 22 * 22 * 100.0°/o 22 * 100.0°/o - - - - -

~t 124 * 124 * 100.0°/o 124 * 100.0°/o - - - - -

;j~'if 72 * 72 * 100.0°/o 72 * 100.0°/o - - 7:<$; 7;t 100.0°/o 
9BLK ;.1111 ;g 'if 17 * 17 * 100.0°/o 17 * 100.0°/o - - 1;t 1;t 100.0°/o 

ot 89 * 89 * 100.0°10 89 * 100.0°10 - - 8;t 8;t 100.0°/o 
;_t~'if 1,036 * 1.036 * 100.0°/o 1.036 * 100.0°/o - - 70 * 70 * 100.0°/o 

wmit ;.1111;g 'if 228 * 228 * 100.0°/o 228 * 100.0°/o - -
5 * 5 * 100.0°/o 

- 1 264 1 264 100.0°/o 1 264 100.0°/o 75 75 100.0°/o 

2 



*m*l~ii;@fJE$.O)il~~5£l:::-:>l. ''"C (7 ~ 28 B ~ f.a) 

[)taf~IJ] (2015.7.28IJ!tt) 

:1 [:] '/ ? II ~IJ ~;";t*~ 
;!ilj fl lit ;z, A.1?/t-:'1\-17 l:im ,., 

*• ii !!> ,., *i ii !!> ,., *i ii !!> ~~~+*~ ,., *i 
;J~~ 75 * 65 * 86.7°/o 60 * ao.0°10 65 * 86.7°/o 10 * 0;¢o 

10BLK jJ!lj jlfu 'i' 20 * 20 * 100.0°/o 15 * 75.0°/o 20 * 100.0°/o - -
~t 95 * 85 * 89.5°/o 75 * 78.9°/o 85 * 89.So/o 

10 * 0;¢o 
;t$i!i 'i' 225 * 147 * 65.3°/o 142 * 63.1°/o 155 * 68.9°/o 40 * 0;¢o 

1 1 BL K jJ!lj jjfu If 37 * 35 * 94.6°/o 35 * 94.6°/o 35 * 94.6°/o 2;¢o 0;¢o 
it 262 * 182 * 69.5% 177 * 67.6°/o 190 * 72.5°/o 42 * 0;¢o 

;ij ;t~lf 159 * 112 * 70.4°/o 76 * 47.8°/o 109 * 68.6°/o 29 * 0;¢o 
12BLK JJ!lj iii 'i' 31 T 29 '*' 93.5% 18 '*' 58.1°/o 27 '*' 100.0°/o 2T 

0 '*' i~lj 
~t 190 * 141 * 74.2°/o 94 * 49.5°/o 136 * 70.5°/o 31 * 0;¢o 

;l" $i!i 'i' 56 T 42 T 75.0°/o 42 '*' 75.0°/o n 0;0 9T 
0 '*' 

13BLK i].11 ilffi. If 16 * 15 * 93.8°/o 15 * 93.8°/o I .A9:'..Jr:';{-{:ifJL % 1;¢o 0;¢o 
a+ 72 T 57 T 79.2°/o 57 '*' 79.2°/o v v. % 10 T 

0 '*' ;t$i!ilf 515 * 366 * 71.1°/o 320 * 62.1°/o 329 * 71.7°/o 88 * 0 * iiH!IJ!t ;;i1J jjfu ~ 104 ~ 99 T 95.2°/o 83 T 79.8°/o 82 T 90.1°/o 5 T 0 T 

H 619 "' 465 "' 75.1°/o 403 "' 65.1°/o 411 -;t;: 74.7°/o 93 ~ 0 • 
;~~~ 1,551 * 1,402 * 90.4°/o 1,356 * 87.4°/o 329 * 71.7°/o 158 * 70 * 

UJ{&IJ · Jtit{~lj;g-~f jftlj jJiii ~ 332 * 327 * 98.5°/o 311 * 93.7°/o 82 * 90.1°/o 
10 * 5 * •+ 1 ,883 ""' 1,729 "" 91.8°/o 1,667 "" 88.5°/o 411 ""' 74.7°/o 168 ""' 75 A 

G)?/28 (j() !Ji!i'L ~llflt.J\J .729 (91 .8%) ;j;;j[; 7 l -CL '.@:jj<)Jl t:dt> 'J, -<;-if iit!lii$1i~l::J:: 'J ~1JfL;;t;!&t.J\llliJ!':/:fJ.@;::/:t.J\<Y;.Qo 
~jj;jffilj l!l: ilili1!iI 0) ~Ji1!iot i!li $ Oi!j <jJ o 

ii !!> 
0.0°/o 

-

0.0°/o 
0.0°/o 
0.0°/o 
0.0°/o 
0.0°/o 
0.0°/o 
0.0°/o 
0.0°/o 
0.0°/o 
0.0°/o 
0.0°/o 
0.0°/o 
0.0°/o 

44.3°/o 
50.0°/o 
44.6°/o 

3 
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OP.f;J4100 

Rw/B 2Rw/B 2R/B 

:toP.\lf'l3200 o~ ""13200 OP 3000 ~op ll!?GOO - OP.3200 
OP_ 2000 
OP 1000 -

--· 0 P. I 9 9 5 """""",_. 

OP f;r3000 

=- OP.2070 

OP_O / 2Rw/B-2T /B(OP.-300) 

OP.-300 

/ OP -1000 ·----
OP_ -2000 
OP -3000 

3Rw/B 3R/B 3T/B 3C/B 4C/B 4T/c 4R/B 

--- ---

opt,ti2000 op IR2BOO OP."'2 
OP.2070 OP 1900 - -

'): -:=:- OP900 ~P1268( 
\ ·-· 

--- 3Rw!B-3T/B (OP -300) -- ( 4Rw!B-4T/B (OP 44()) 

OP 300 ' ------- OP-JOO / 
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- "' 
--- --
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OP 10000 
OP. 9000 
OP. 8000 
OP. 7000 
OP. 6000 
OP_ 5000 
OP_ 4000 
OP 3000 
OP. 2000 
OP. 1000 
OP. 0 
OP. -1000 
OP. -2000 
OP_ -3000 
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12 



-~Xlfil7.l<~JIO)ifcV)/j ('A"T•y-:J.-( .><-.Y) 

~~1~~illt7..k~©Rt~~~~7..k1171a~, ~~iffil'i'l7.J<ffii!8\!J(7)§-7.J<117(7)1a ~ -1x-:Jlct~~())iffi~0 

, 1JiJi!1J<~M' 'V i&i 

+t7 r:v '* 

§xlmO) v tttr 7k r: v :;J* 

3'El!i'F JllW , 
;t *"' r,ii y~ j!il;7j( 11§!: 

flii~IJ', .. 1!<~ WiJl1J 
iJl1Jj!il;7)< 1§1' , ~ iJllJ 'V ;t *'" r,ii y~ 'V iii! 7)< 'ti§!: !li! 

0 f,!Jf*l"i 1: o~l'l!OJ _t, "'"l!i 
, ~ 

- lf;@>W1,~Ht!JT1.Kil7 
it@> il!lt~Htti T 1.K 117 

r-,_ - jf;@>7j'(j\7 

i -STiB~~7J<iI'.I "'"" 1ij 1::: Jiilil'l 7J< 9!11'1' "' 
31"" 7J< II'I iii VJ lE G7J<II1 "'111 T 
!t!J T 7J< II'I 

11\T~~g 1 §TIBJlll'i'Bf !_,,.'\)vi) T 

(~7' f' ui 1 §Rw/Bllll'i'Bf 

JJ<luJ i;.'\!vl)T 

.t §. TIBllll'1tK 1-1. 0.'J.v . .(O.P. • .t nol ............ • • • • • • • • • • • • • • • • • • • • • .. • • • • • • • • • • • • • • • • • • • • • • • • • • • • A • • • • • • • • • • • • • • • • • • • • ................ 
!. !>.~.'C'f.~ JJ;J'1 .. Lt.\<v .. (0.P. , .~.QQl.. ....... , ................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................................ 

*¥illlB\'Wa~ 
. 

13 



-~Xlfil 7.l<~J.10)~9 

201 50520Bif~ljjg7j(M?z .A ?/:t-.A i1l'. *~J; L) }JR:l!f 

R~;1§~1.K9!1f,I;::: fq] 11-C 0)3,@:ld:l-:..I l' O)@ VJ, 
$~*·l2S~JFml;:::J::Q•~*gJ2SC:::$~*•J2S~O)B*~O)~~ 
=?fJ!~:l\ O)i1§~7.Kf3\J2S39'.f!llll' Id:, R~-*llil a:: l' 0)7}( fir f5';~ ld:l' ~ JJ:l rrc i/), i8-1JD B'iJ1J:g)ZS 
il9'.JFmO)il9:~1;:::c1:::QR~-*00£-cO)Jffl'~1.K•J2Se::;1~1.Kf3\J.ZSf~0)911.K~O)xrr~1Jt®~ 

$~*~001;:::~ffVQ)ffi~*9!1W~JFml;:::•)ZSVQCC:::l;:::J::Q*9!1W~1Fm0) 1~~~1' 

*~~1'1;:::~5J¥~~--0)·~1;:::~5~~~k~ 
~1_KO)iJit.AJfPi!JU C~t~lt1.K) 

it!ll'1.KiJit},JfPi!JU CR~lt1.K) 
1 4 :~A 1mmu L..O 

I"""! 

+ec->rlillillll~ 

+it!!! llol """''"~ fJ' C,<I) iil!A 

+ Jl!1¥li!l l' 91<'£l¥tl' G<I) ii1!A 

1¥ IN Iii ill Ill 
iJ'G(J)i'if.iJJ<mtA 

R/B 

....rL 

Jl!!i!$1!!1 * 

-t-<l)itiJJl!!i!I 

~ y 1 AZ . 

+II li!Jl,l ¥=1>·i-~ fJ'f> <!) lil!W 

~~i*i' 7j( ~III =<13 It~ ~llJi 

2 :Ell 

19l7.K 

14 



~iliJ<0)~5~ 
1 ~tl:9-t:/~~;mWi'7.J<O)~JR 
• I~~;I\, i~7J<~I lj J7, pJTi/sJ/J\-1 ::i~, 71 -iZ'Jl;ftSt!~~l.:Hij~7J<1Jtlif~~~h -CG \.Q 
• i~7J<~I 1J :Pl.: -:JG \"'Clct, f,§7.J< • ±t!ff'7J<O))Jit.Al.:J:.Q7J<j\7 _t¥f_/;:Jii};i G, 1 ~t!~~~~Pli9Ll. 
I~~~l\;m~7J<~f~~ 

•Mi/sl/J\-1::i~, 71-~Jl;ftSM~lct, m*~I 1J:Pcaatt~~<§-:JI 1J:POOMB 
t~'Q8~1J\*~tlifC'<l'5.QCc1J'G, j~7J<~I lj :Pl.:%f-:r u -c;m~7J<9[l.I~~~tifill 

- ';;'---~ 

~. ;1810 0'[= [i'tiis' ,·,11 rJTPs111\1:0~ 
0 CJ 

1
..,-P"-u··,•.D; 

u1111" CT> cr-' ·-U 

;o; 'LJ.,.. u··~.,.~ --~ ~;...; J!f ;~9 

1 'St!ll9- ~::J~i¥lll!i\E7.J<O)'tg;!j;I\ 

Cs137 

~ D l fl, o '.:'~ 1 ~ , iJ:i)J<~I'J:P 

pjji/SJ71\1:o~ 

1.7XE07 Bo/L *1 
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Summary of Decommissioning and Contaminated Water Management Jl1ne 25, 2015 
Secretariat of the Team for Co1.111termeas"res for Decommissioni11g and Contaminated Weter Treatme11t 

Main works and steps for decommissioning 

Fuel removal from Unit 4 SFP had been completed. Preparatory works to remove fuel from Unit 1-3 SFP and fuel debris (Note 11 removal are ongoing. 

( Fuel Removal 
from SFP 

( 

) 
Unit 1&2 Unit 3 

Rubble removal 
& dose reduction 

Fuel Debris 
Removal ) 

Installing 

Fuel-Handling 

Machine 
Unit 1·3 

Fuel removal 

Unit 4 

Storage and 

handling 

(Note 1) Fuel aos1<n1bl11<s rnelted through 111 th1< acc1d1int 

llnit 1 · Fuel removal tn start in FY?O?O 
llnil 2. Fuol remrwAI l\l slart in FY?070 
Unit 3: Fuel removal to start in FY2017 
Unit 4 Fuel remo¥al oompleted 1n 2014 

11-Jote 2) 
Fw81 d~bno removal m~thOd for 
eacti uni- will be de~i~ed two 

Capturing status inside PCVI 

exiilmination of fuel debris removiill 

method, etc. (Note 2 

Fuel debris Storage and 

handling 

y~arti IBt~r fmn1 the revisrcn ol 
111ud111111~ to long·tarm term road 
map (Ju~e 2015). TM method 101 
the first unit will be tnnfirmed in 

( Dismantling 
Facilities ) 

removal 

Scenario 
development 
& technology 
consideration 

Design and 
manufacturing 

of devices/ 
eciulpment 

the fir9 half of FY201 B 

Dismantling 

~ Y!.?l s~ro9y_aJ Jr9_n:i _ ~f _p_ 

Towa'1! luel r~1111J;~I frorn li'lit 3 SFP, IKr~e rubl;le '111i'iln 
ll'1e i;c1ol ~being rer10ved 
Though removal of large rubblo within Unit 3 SFP had 
been suspended since rubble fell in August 2014, 1t has 
resumted since December 2014 after 1rnplement1ng 
addit1on~I fall-prev~ntion mo~sures. 

~ .. ~;::'~_\lii If .,'i" ,. . 
{FHM to be removed 1n late July) 

Three principles behind contaminated water countermeasures 
Water to cool fuel having melted in the accident is mixed with groundwater and approx. 300 tons of contaminated water is generated daily. 
Countermeasures for contaminated water are implemented in accordance with the following three principles: 

'f..r_ -L~~-~ . riFwr"°\. - r'"'"'M""~-lti--n""uc-lld'""e-re-m""'o-ya""1 e-q-ui-pm-e-nt-(-AL-P-S)-. e-tc-. ------------1 
I 1. Eliminate contilmination sources I 

Multiwnuclide removal equipment, etc. 

1<) Rernove contaminated water in tile 
trench 1No1~ 3) 

(Nl1te 3) Ur1rJmground tunnel corit~inir1g pipes 

1--,_-~-~~t~;-f;;~-~~~t~~i~~ti;~--1 

:$; Pump up groundwater for bypassing 

,4'. Pump up groundwater near buildings 

CQ 1 Land-side impermeable walls 

:,6; Waterproof pavernent 

r· 3·: P~~~~t ·1~~k·~g~ ~i ~~~t~~;~~·t~·ci ·~~t~; I 
,t:. Soil improvement by sodium silicate 

:El;' Sea-side impermeablt:: walls 

,ti.: Increase tanks (welded-joint tanks) 

' . . ·~, 

:~lanG-side 
impermeable ~ 
wall1 

t:WV1l1 "rle"aiftl@"" 
building; {sub drain~ 

j;-Groundwatrr bypass 

[] [:] w 

'~--Waterproof p1111tment 

Fl 

ANla for 1mtallat1an 
al' tanks 

(:;iAnsll!ll1t1on~I 
tulkl I 
i..ndrrw1y· . , 

- ·.,' Jf, ii 1J)~!_li:~ucl1de_!_!ll_~v~! equ1pr11ent ~" 
\ ( . 

1110 

11110 ~~1;1µ111t111 rmr1u1'~N r d~l·JnuclK1f> f'orn !he contar11Bted '!later 
1n ta1ks Jnd reduces risks 

• Tri;Mment of r,ontaminnted w<iter {RO ~oncentrated sail water) was 
completed in May 2015 via multi·nuclide remo'lal equipment. 
additional multi·nuclide rcmov81 equipment in;talled by TEPCO 
(opeml10~ comm~nccd in September 2014) <ind a subB1dy PfCJOCl of 
t11e Japa11ese Government (~peration commenced in October 2014J. 
Stror1tiurn·troated water fror~ equipment other tl1an ALPS is i)qirig re· 
trentod 1n ALPS 

~P!lJ!-.sj~~. ll!IPJ!UDJtaJ~I~. Y(<!IJ~ 
• lJnd·s de 1rnperneJble walls surrou1d t~e bu1ld1nss and reduce 

groundwater 1nfiow into tre same 
• Ons1te tests have been conducted since Auguot 2013. Construr;t1011 

work commenced in June 2C14_. . . . -.q ~.1 
• Regard1ngworkonthemour1tains1d1J wh1chw1llcommencepreced1rig ~ ·. 1' 

freezing, the 1nB_t~Hnt1on of froze~ pipes is approx. 9!!% _completed. (Land·sidc _1~~~1 e·~/alls 
• A treez111g tunct1onin9 test st:irted at the end of April 2015 example of frcoz1ns functioning test point 

Sea-side impermeable walls 
• l hr ·1,~lls a rn to prevent tho flow of cont~m1natcd groundwJlor into the 

JO~. 

• The installation of steel sheet piles is almost {98%) complete. The closure 
time Is being coorrjinated . 



Summary of Decommissioning and Co~,!~.,T,jf.!~r!~~,Y,Y~!~£"M,~D,~mQ,~,~~dql"m"'"d~~I:.?~~~~:,~ 
Progress status 

+The tempel'ature5 of the Reactor Pressure Vessel (RPV) and lhe Primary Cor~taimnenl Vessel (PCV) of Units 1-3 ha1,'e been maintained within the range of approx. 2Q-45°c·1 for the p!lsl month 
There was no significant change 1n the density of radioactive materials newly released from Reactor l3uildings in the air'2. It was evaluated that the comprehensive cold shutdown condition had 
Ileen maintained. 

'1 fhe <;Jluei Vilf'J scmowh;JI i:l~penrJ1ng on lh~ vrnl ~nd IQ(Jlion of tho tho1 mcmo~r 
7 In M~y fOl 5 lh~ rod1~11on a'po\IJ"l 001~ Ow to th~ release of r~d100011ve, maleriol> fmm lh". R•odorBu1h:l1n~\ w~> evolu~le~ ~> 1%1 th~n O 0011) mSviye~r al h• 11le boundaries 

I Tho is o mx 1170 ol lh~ an~al nd1atian do~o t.y naluriil md1al100 iJnnuJI "'era9c 1n Jop:m ;ipprnlt 21 ms,.y~JI\ I 

Status of Status of dismantling of 
Unit 1 building cover 

On May 21, a disconnect was found with the balloon 
installed on the Reactor Building 3rd floor equipment 
hatch. The investigation confirmed rubble and anti­
scattering agents had accumulated on the rain cover over 
the balloon. 

As the release anlounl was sufficiently low, regardless of 
a balloon, it will not be recovered. However, 
countermeasures will be taken to reduce wind inflow with 
tho aim of controlling tho release. 

The building cover 1s being removed with anti-scattering 
measures steadily implemented rind safety prioritized 
above all. 

Bu1lcl1nQ OD,01' -- Spont F1;fl Pool 
iSFP) 

Reador Bu1ldin8 lflJ'B) 
Prlm~r; 

Ccin1a11111fcn1 I' 
1/~111<!1-~. ,.......---.., ,.._,.., 
(PGV) 

Reador 

r~~i;~~ ~~,·;:, I JI 
(~PV) 

Supf"""'"" 
Chamb~r (S,:c1 Unit 1 Unit 2 

Operation start of large rest house 
At the large rest house with a capacity of approx. 

1,200 workers, operation started on May 31 and meal 
services at the dining room commenced on June 1. This 
rest house is used for workers to rest, conduct office 
work and receive safety checks before starting work. 

Based or1 the judgement that renovation would be 
required to further improve it from a hygiene perspective 
the dini11g room has been temporarily closed si11ce June 
9. Following the renovation, operations will resume from 
late July. During the suspension period, service hours of 
the dining room at the new Administration Office 
Building have been extended to improve usability for 
workers. 

Resumption of rubble removal 
from the Unit 3 spent fuel pool 
For large rubble removal from the Unit 3 spent 

fuel pool (SFP), which has been suspended due 
to the failure of the camera mounted on the crane, 
the camera was replaced during the annual crane 
inspection. 

Frorn June 22, the removal of large rubble frorn 
Unit 3 SFP resumed. 

The fuel handling machine, which is the largest 
rubble within the pool. will be removed carefully 
using a dedicated lifting tool. 

Unit 3 

the freezing functioning test of 
land-side impermeable walls 
From April 30, the freezing functioning test 

started at 18 points (5fl f'ozen pipes, approx. 
6°/o on the nlountain side). This test is to 
confirm that there is no problem with the 
facility-wide operatio!I status and that the earth 
temperature has decreased. 

As a continuous change in the groundwater 
level was identified at a freezing functioning 
test point, coolant supply to this point has been 
suspended since June 3. 

Revision of the Mid-and-
Long-Term Roadmap 

On June 12, at the Inter-Ministerial 
Council for Contaminated Water and 
Decommissioning Issues, the Mid-and· 
Long· Term Roadfnap was resolved. 

On June 15, at the Fukushirna 
Advisory Board on Decommissioning 
and Co.ntaminated Water Management, 
the revised M1d-and-LonQ. Term 
Roadmap was explained-: 

The decommissioning and 
contaminated water countermeasures 
will steadily proceed based on 
continued close communication with 
local citizens and their requests. 

I cover for rue1 removal Leakage from the transfer hose 

Unit4 

Fr~~,;n9 
f~r1~1;vn;ng 

'""'""!"" 
. 

I 

to the Turbine Building 
On May 29, leakage from a pressure hose was 

detected during the lranster from a 1,0001 notch 
tank to the Turbine Building. 

The leaking water flowed into the port via 
drainage channel K. However, the water was 
collected from drainage cliannel K. etc. and 
judging from 110 significant variation in radiation 
density at the port entrance and in the outer sea, it 
was considered that there was no impact outside 
the port. 

Start of drilling for 
solid waste storage 

To store rubble safely, additional 
solid waste storage (9th) with a 
capacity of approx. 110,000 of 200 
litter drums will be installed. 

Following the pre-construction 

Acceptance of rubble started at 
the 3rd temporary soil cover type 

As a countermeasure, the relevant pressure 
hose was replaced with a polyethylene pipe. 

work, including site prepnration, 
drilling commenced on June 8. 

storage commenced 
From June 23, acceptance of rubble started at the 

3rJ temporary soil cover type storage, ~~ich ~as. 
installed to store waste 
appropriately. 
This facility stores 

metal and concrete 
rubble at a surface 
dose rate of 30 mSv/h 
or less. 

2110 

L 

<First rubble acceptance~ 

"' :;,,,,..,__:'.....'. 
Ao lh~ sou nu of flowing wmer w1rn detec;ted fr~m 
~ 1)1es1~rn ho1~ w1th1n 1110 side (lilch, th~ 

• tmnof'r w~s 1mmijd1otelv >U~i)llnd,<J, 
Al~ rnu111~11J1€•SUIU 'polydllyl~n· pip~ W•S 
1n1tJllrd 1n th~ contil1nNiil tne urprr rtJrt of the • 
11dttd1lct1 --

<LeaKage poi~t> 
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Revision of the Mid-and­

Long-Term Roadmap 

.. Provided by Japan Srace Imaging, (CJ DigitRIGlobe .. 
·Doll of Mon1w1ng Poim IMP1·MPS) 

Po.la or Mon1toriog Po~I• \MPo,1 in~asunng airborne rad1atian rat~ araund iii~ boundan~11how o 907 3 848 µSvlh (Moy t7 . Juno 21 201 0) 
Wo 1mprnyed lhe measwr~menl cond1\on1 of momto11n9 pa$ll 2 to 8 for precise meo1urcrn~nt of il" dose rate Consiruc11cn works such as rr~clearing scrlice 0011 remov~ and shield Willi 1ot11ng wer~ implemented Imm Fob IO tr; Apr 18, 20·12 
Therefore mon110ring re1ul11 ~I lh~se po1n11 are IOW<r than elsewhere 1n 1he power pl~n1 011e 
n1~ '"'l1•l1on oh1•ld1nu p~ri•I ""'""" marnlon11y iKJ>I No. 6 which " """ ~f lh• ""''""'~nl~ u,.J lo ~1~a•u"' lh• r~d1"l1m1 JQstl of 111~ IKl'W•r 't"lion >ii~ 1Jo1mclary, w•r• lak011 nff fmm Julj 10 11 Z01 :l, ~1ric• the gurm11nd111y rndia1101 do•• I"' loru•ly foll•n dmvr1 d•1• lo fwther outtir1g dow11 Df ll1ij for••I• •lo 
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i. Confirmatia:i of the reactor ccmd::ians 
1 Ten;:ieretures ins;ce tlie reactors I 

Th'o,;.;;r corliooo'1.'l reactor cool.rg b)f water mjec!ion, the [emperalures of the Reactor Pressure Vessel (RPV) botlcwt 

ard ire Primary Contairn1enl Vesse· \PC-V) ga& phase have been ma1rY.aheC wi1hin the range or approx. 2G to 45°C for 

1he p&'t mo'11h !hough :rey vay depertdi"f; on che uri: anl'.l l<Y....a:1or of ihe l"termo'l'leter_ 

l~G"C 
"~ Re<olif °"'"'"''"'""'°~"'"'"'""' 

""'"·''Jl•••k~; --
2. Release of racioactive materials from tlie R2ac:or 8..Jld1ciqs I 

;"'c"'""""''!e-:&aLro 
""L<-nf"'TA'8 

--~--~·~ 

--
_tv; of lv"ay 2iJ15, tte densi1y of radicactve mata1a·s newly relea>.ec fiom Reac.1or Blrldirg Unils 1-4 in the air and 

f'leasvred at !'1e site :oundaries was evaluzted at apprn:( 4 s~HF B41c.11'i'.lf C&-134 an:: 12~1LF'r Bql:m3 fur Cs-~37 

iesr;ect:vely. The radiation exocs1·re dose j,,e to the rel.:ao.e ol :ad:oa-:1J.1e mal1:1·als was ·ess :ha:i 0 0016 mSvtye2r al the 

site b:>wdaiies 

Th€r€ was 1c sigrl'fican~ change 1n ir.:.ces. includ:ng the ~res.swe :n lhe PCV and l'\e PCV rad-0actN1J' de'IS·!y 

{X.:-135) ~or r~or1'tm:ng cr:t•cility. 'l:JT was any atmcrmalily of cold shulcown co1dbc"I er s·gn of critical1ty je1e::led 

Bas.:d 01 tte atxNe, it was wnfirrne<1 ~hat the ccrrwehensi11e colc ::hutdtw11 coo1.1ion ha1 beer nain1aino;'.l and !he 

1e;;.ctors rer1ain.:d 1n a statJiki:ej cC11dit»'m 

II Progress status by each plan 

1 0Jr1tam1nated wa:cr co.,n.:rmeasuresl 
Ta tackle /'le im:.tea;e ,,J ~·XtiflWl31ed wd!N due !a gro'.mdwaier tnlklw. fu.riameillal rneaswes t;:, prtvem1 s.xl; m/Jaw ,,,;c, ihe ReallN 

B<lilif111gs w;!! be !f!Jp/e.1;en/ed wmie ;mpFJW>g f/H;. i'.le<:::tJ'.Jm:nilKlrt Cep.:Jbli1ry of wale' lffairrer1 JM preparir>g lac;i;!lf:S ir;, writroi r.'lt 
.;or,lamm;;1.:0wi#.:r 

4i1) 

r- O;;e~a:ion of groundwater bypass 
FrOM AprJ 9, £014_ the cperatior of 12 gmu'Xlwa1er t;ypa&S pll'Tlf 

9rovrdwater. The re:ease commericed from tJay 21. 2014 in lf·e ; 

Lia·sori Offics kl' the 8eco."rmissior;rg ano Contarfinated Water 1£ 
111 583m3 of groundwater tad bee;; rel;;a<0ed. The !}I.Imped up gr( 

and re·easec after TEP CO a'ld a :ricd-party or-gar:zat-0n (Jaoan Ch• 
Met operafonal targets. 

le was ccnfirmed that 1"e grouriewa1e• mfiow ·rto the bu1ld.ngs had 

evaluation cata to date. throuq" ,"\easve<0 such as JrOIJndwa 

Terroerature lrcinera!or Builcing IHTP !see Figure 1 ! 

I': was ccrfirmed t:"iat the g'oundwa:.:r :eve: a; trie obser1ati0f' hole 
to the level befur.: pumping ai the grot..ndwatec b~pas:;, started 

Due to a decrease in the flo¢1 rate of oorrpi'IQ well Nos. 5. 7 S 

cleanirig (No. 5. from May 22. No. 7. f;ocn Jt.ne 10. t~o. 8: ~rOM Mai 

No 12. from May 251. 

·;:;:::.~~. . y 
·~· 

Q. ~S<O,-,''d~y 

'0-dq rainfall (mm} 

,.. Construction status of land-side impe:meable walls 
1o faclita1e :he installatior of land-s:de impermeable walls s:.irrourid 
Ernnow;, Trace and i:iduS!~}. drillirig to place froze.1 pipes cor 

MOur,ta1r: side .... tiicC. wi:! be frozen first. as of Ji.;ne 23 2015 drillh: 

1.025 cl 1 036 ooints for :.:mper2tt1~e-measuremeiit pioes: 224 er 
1.025 :if 1 056 ooirits fap;rox. 99%1 ~d been ::oroo!e:ed Isee Fi:; 

af!e: the 0ecessarf omcecures lavEl JElen performed 

Frnn April 30, the lreez:l'ig i:.if'ctiooil'ig test is u1der;\<a)f at 18 pomt 
;;1dej The 1Eo"Sl confa"f'e:J 1hat trie facili~ies were opera:i'l;; oo;rectly e 

(har>ge 1~ 9ro:.mdwaie1 !eve· a1 tfle cb5el"Vat:nn well flaa~ tte froozi 
Multiple cose-.ia:1D'1 W<!:ls, which had 11ct t:eeri af:'octec by frs 
rnnsEK.U"'1ve days. s,i;pply of ':l"l'e 10 thi:, poin: WBS suspe'"fded since 
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,. Operaticn of mt.l:i-nuc:i:1e removal equipme:n<; 
Regarding raul:i-0uciide cerv.;val equ;;:irr:ent (e:<lstir;r:;, add1tioral a'\d "iigt;-c-ertarmancet ho~ tests using iadioac:ive 

wa:er ara uriderway \for exis~bg H;uipmeri!, Srstem _/\ lrnf':'I ~lim;h 30. 2013, System B: from June 13, 2013 
System C: from September 27, 2013; fo; ad::i:tkma: eqrnpmer.1, Sys1em A: frnm Septembe~ 1 T_ 2014, Sts1en B 

from Sepiemt>er 27, 2014, Syster:i C: from Cclo'.:er 9. 21}14, ;o; "i1gh-perforrnance equ1pmen1, fmm Oc!Dt:er 18, 

2014) 
As of June 15. the vclumes treated by a>;:stinq addiLon<'I ara h-0:i-oertorma-ice mult:-rud;da removal eouipna0t 
we·e apprIB. 254 llCC 146 JW ard 54 000 m' resrepvetv imcbrnra ar;.orox. 9 5DO 111 s:med 1n :he J1'Dl lar.k 

wh·ch co;,ta:ne::l watecwi!h a high dem·,tvof rad1oactive male:ialf, al lhe System B c<J'.kl'.l 

For Syslems A and C cf e;\is!ir;g mu:li-roclii"e rerrioval &;uipme0t. iac.ility iilSpec:ions are rnde<way and zdditi::or·al 
abscrp1,on vesse·s are being .m;talled to 1~1prcve :rie1r pe!fu.rmarce (from May 24). Systerr B wiii be operated as 

nece"SSary to treat 1\11stew<Jter ;:i~erate.J :n assooat1an w,111 :0spec11ons, 1e!'Ylm1:lg water cl RO corce~!ra!ed salt 

wa:er, el:::. An iNpe:::!icn for S)tSlem B .~l!I be c::mduct€d alter Sy-;:ensAarid C '1ave beeri :ns~>ected 

Tc iedt<Ce llle :isKs. of sl<on!ium-tr&'ited wa!Er, treatmenl by adnit-0MI and h·gh-oerlurrtance multi-nuclide removal 
eguimnem IS underway laddlt1m«l lrom l'.'.ay 27 h:q:1-D€1furmaoce fmnAprP 15)_ As i)f June ;.g aoor-ox. 75_QDJ m' 

had Jee0 treffied 

Ori Juoo 11, ar incident occ.wed al Te addi!iora: m.ilti-flllclide rer'!Cvel eqJ1;irnrr1t, m wr.ior ruoGe&&ive ;>tam:Jbv 
operatkiri was au!omahcally suspende:'.! fullcw1•"'.J tl'6 change m c:Jn'.rol wfrware l"iff£- was re leakage ;I 

contaminated water m oew:e la~u'e d<JE t-0 tl'6 :mpact of 1he aulnnati::: ~peo.-.1nr_ 11'.e idert1fied cause was 
grou0dlrig cf the sm:r:::e crcut /01 Ille C:'.l:'.!101 eq.11;itnen: A11er oorlrn1rg 1~ srnmclness Df :he sourGB cirm!l and 

recover'rg tne pawer saoroe, trealrrent resuTIEO w~ Jtt'€ 13_ :r».1~H1a·;o:'IS con1.nue- to determH; 1he causes ot the 
grou!'dlrig a:-id the impact of !Ile- sof!wa!'€ mod1f.canoo 

,. Stattis of invesligatioo O'i accu'T!ulated waler deteded arou",d tt-e omer periphery Df the H:C hatch 
In response to '.he detec:on of arcumula:ed wiltl'!r arooOO t'1e outer per:ph::1y Dl Ire ri'C" hdtth O'l Apri: 2 
mvest,gat-ons tc car1firl"l a:'y ott1e1 acc:.111ula!i':1 ·.v~ler IS bemg coodudeo Or .mne- 15, an msoecimri ol the 

te:npo'ary abscr;'t1cn vessel storage l5e'COroary raal,tyl 'la5 beeri cnrrpleled which ':Dnl11med auumulaled water 
at 30 HICs ootd684 H•Cs stored 

'°'9"'' "'¥"'-,-;_.,' ''' '""~' ~'¥" "'"'"' 'l '" """fl'"'""'~'~"''""'·"~">''""·"'' }'<~••·e• 11• - .,,,_ ;., .. "'""''"""'"'''''"'°"'""''I""« 
'"'""'>!""""' '~'.u"'""'".l <;;l'fll!'''' ,-, 

Frc111 May 2S, waler renH'.lval 1rom H:Cs cDnwenc:ed a~ he secor~a~y laC'li1y. As oi Ju"!e 24. wale~ 1::rn:wal of 3:2 
HIC~ ttas tiee1 rnri;:teted 

As. t'le inspec~1C'l revealed HICs. whch in:lllded natcf;es v.it'l rm ·1e"I'. hole. a:i ;:;dd:tfof'llll ~heck was coi!ducted O'l 
hatches lack,ng data W' l'le numbe' or vem i•c:es This ct>ect lderi1,f1ecl eigh' lia'.ches. wit!' a'l exct5,,1ve 01 

msJ1f1oenl 11u'11be d !1c·es, or 478 HlCs at tt1e s&."<'.lndary lac1l1!)• Hale.lies w1:h i1D M!es were 'eJlaced Holes. Nil 

be added tc tH' p-escrtbed rwn!:'er lw 'latches laci<:ir>g holes 

Regardirl<;l HICs 1.~1~ rubber ma:s, y,,1iich were add!':d :c prevent e;;;nnd::d Cl)ll\am1-:<>Hm 1n response lo I'll: li:ak 
from HC,; 1n Apnl 1014. ,t w2,, st10W'l !l1at vert '\Cles Cd' l'D\ luncl1on due 'O !hf' ruDCff mats T!'e>e ma1s v.-e;e 

col:ecte:'.! 'Censure jie ~er!' 'wi.,"'!loo 1~une 18l 

lnspect<on will ccMn.ie at t'le ter>ipara~y &b,;mplron vessel stD1age (:hi1d fa(_1Mr) 

, T01Nard reducing !he risk of co1t?minated water stored 1r. :anks 
Treatnen: l'IE!asun:s co11v1:;,rg tre r.:mova: cl s~rontiun; by cesium absorpliori apparalLS. tKLIRIONJ (fron January 
61 an::! seccrdar) cesium absmp!lc1 a;ipar·a:us {SARRY} Hrrxr Decemoe-r 25, 2014) are urider. .. ay As o1JLne1B 

aoorox 6S.Dtl0 m1 had been !f6.".ted 

£i1) 

'-' Meast.res in Tank Areas 
Rai01vatar, u;r.jer the rele;:;se standard and f\avirg accum:.i:;:;led in 
area, was sp-i.-ikled on site after e:irniriatkg radioactive 1later:ais us 

2C~4 (as of Ju1e 23, 2015 a total a:' 2t2SC m') 

'-' Collec:ion of con:am:nated soil around the U'1cie;g;o:.ind re 
Collectior of soil c.nd sand around the unclergrO!.'nd reser'JO;r Ne.'. 
RO ccr11._centrated sail waler in April 2313. was completed (June 

raser:oir i'\o, 2 had bee1 colleciec by AugL:st 2013 

,,., Leakage from trans'er hose from 1 000! notch lanK to Urit : 
Ori May 29, iealage lrorr the pressu~e hose was detected during ll1 
Twi::ine S1.1ndin;i. "'.'he leaking water 'ol>as assurred to flow hs·da th 

clmire K Hcwe1a judging fron- the iack_ af significan: variation i: 
and ir the outer se;:;, !here w<>s rot cons·derec to be any :mpact cut 

app:cx. 7-15ri1 

l:T'meda!ely. wa:er inside l-ie drainage channel and d:a:rage sf:e 
and saild ;rside :he drainage side dilch (r-./'ay 29) arnl sandbags v; 

drai:Jage charnel ot.:t:e! rerrained wr.~in !he n~~al ran-;ie (belcw : 

sandbags were remO'ied (Ju~ 3) 

The pressure hoses. wit: v.tiich leakage was. detectro. 'h'ere rep:c.< 
20) 

t1s;:ectioris were cc0ducted for all pressure roses use-J 01 site jb'.a> 

t: was ccr~Me::! :f",at hcses handlir:<;; ~ighly-roncen:ra:ed wate: we< 
Amorig roses no~ hariClin;i t:ig1ly-corcentrated water, ':'No disab:e: 
rannved. 139 usable li1es requ·rirg hiprovemertwili be uogradOO E 

Even usable hcses which wi:I no longer be used in btu~e w:t: a:so b: 

,,., tnllow of ground\vater :nto Uni: 2 additional FSTR, etc 
A_t Unil 2 add.tloria! FSTR' and :Jri1 3 FSTR which we'e evalui 

BuJdings, accumJl<ll:ed water w·thin the bu.ld.ngs was released us> 

l:i assoc.at~on w·t1 !t:e decrease in the waler le'Jel cl Unit 2 aadition< 
inflo-"' was dentified. In associal·cn w;th !'le cecrease in the water I 

waler ltNe' i'lside tNJ building was identified a~er Ihe release, tt 
detecle:l 

Followif"l9 tne relec.se cf accumulated v.'3ter from :he bui:dirig. a visu 

Durin; \he :ransfer o; accumulated grou:tdwater in Uni! 3 FS--:-'\, : 
temncrary wa.s'.e s!Ldge stcrage t;:;nk (AJ -...,ithn !he bu.ld·f'g (oum 

cor.f11rned 'le~_3g::inal dis1ortion in5l:'.!e t'le tarik (Juoo 22;. Ne cam2 

FSTR 

,. lnstallaiion of the central waste :reatment building bypass I 
A1 ptese·1l actJ"1u:a1ed wa1e; ir :tie 1urbirie Buildiro;; basement is t 
was1e tiea'.ment bwk:mgs irnai'l prncess bJilding a"id High Tempe 

wale1 are :emoved us;ng varnus types of lreatrr;en: equipmerrt. To 
i:onlam na'.ed wale: ,n the 0asem1:0! DI \~.e :ert:al waste Feat mer 



transfer accurrulated water 1rStde he Turbiie BuilCil'lfi baserreii! dire:.::!y to each trearnenl ecu1pmenl An 

applica!1on fer !his change in !he 1mple:nenlallon plar was :wbrn1t!ed en Ju-:e 9 

;... Removal of contam;na:ed water fror seawater-p·pe trenches 
Regarding 1he Unit 2 seawater-;:ipe 1rem:h, fi:lirig of :tie lunnel sections was ccmpiated Oil December 18. 2014 
F1IT.g of Vertical Shaf:s A and D commenced on Fet:rLary 24, 2{;~5 and the frs1 and secorid fil:ing cy::les were 
comp!eted on Apnl 7 ard May 27 rnspect'vely_ F1ll•rg or ooen-cu1 ducts commenced (l1 JJne 3. FiHoo of Vertical 

Shaft C commenced en June 1 and was completed oo Jooe 22_ Renoval of accumula:ed v;ater is scheduled fer 

comp!etion w1:hm Jtme 

Regarding l:ie Unit 3 seawater-pipe t;enc•L fii:mg cf the loonei ser11ons haC been comple:tld (fmm Fe~ruary 5 to 
April 8}. Water-ptrnpi"f te-sts were candueu>d to ver•fy !he f1ll1n:; cf 1hes.e hmnel sectoos (Apr~ 16, 21 ard 27/, 

wtH:t~ corfirmed the lack of oo"lrnuniuit·oo 1n Tu.1"els_ Fdl,ng cl Verka: St:afts 0 and A wmmenced -0n May2 and 
15rnspoc1.11ety_ Fdinc ol V€rtical S'lafl A was wmoteted oo June 6 F1kq of Vertical S~afu; Bard C: commenced oo 

June 13 ard 17 re-soec!wely. Remmra: cl accwrulaled water w.11 commence- as. sooo as 1'1e prepara:km '.er trarsfer 
tn U;;il 1 com!e;;sate s!crnge ta'li'. IS wrrµie-t,eG 

Regardir19 the V'1it 4 seawaler-p:pe lrerich fi:liog o' the lun:iel :;e:.'.iors {Febr::ary 14 - March 2'.) and ope::ing 
apertures :1 anO :11 \Apri: 15 - 28) had bi'eri roirp!ete<I F11:mg o1 !he topper stream of draulage :;hanr.ekl will be 
com!Jcted af'-.er coordinating ""1th cll'er mnstructmn nea•tiy_ 0Den1ng aJerture<;; I wtll be filled when the 

contaminated waffir level of the trnldmg 1s. re!loced 
Regardir19 the overa·I ccntarnr121:€d water ~val frm~ seawater-pipe :rem.hes. approx_ 83% had t€en «l!rp!eted 

\as of June 23) 

i 2_ Fi..:ei remevai from the soro: fue: pools 

W'.>rk re htlp HmtY<" SJk!ri! (uei fro:n ffU' poo1,s prof;te!Hinr; s~Miiir while ers'lfm;; i8Sn:1~ capac.i!y aoo slk:y Thi: •emc.vm cl spenr 
fJe: rrom lne Um! 4 pool ,;o:r.r!hO'fl.:ed 0!l Nuv611t& 18, ~l!1J and i+ss rotrpferM vri De-;;;mllt:i 22', '2014, 

_,.. Main work to help remove spent ~ue: al Urnt 1 
Oo May 21, a ctfficoonect wils found with :he balloon installed on me Reactor Building 3" f:onr eqLiipment laid; lo 

reduce !ioe releas.e ol rad1oac1:ve materials. The 1rvesliga11ve resulto. cm 1f1e s1alus showed !ha! nAID!e a11d 

anll-sc.atterng ;;gents had accJmu:21ec oo !he ra1r CC'lt'f over ;he balloon and 1ha1 !here was r;o dama;;e- wllh lhe 

baffoon_ As !he l<ltest da!E also stiowec that t~e rele2se H1ioo111 was s.Lf11ueriiry l::i.t.1 w11hrnf a talloori. 11 W>l not be 

recovered_ Hffi'J€'1€f, wun:ernuiasures will be tak;:n lo reduce 1w~d ITTlIDw w11h !Me aim of coolmllmg t~e- 1e;ease 

The 1el'ICval of tre truildmg aiver 1s be,ng rondutted with anti·sta\18fing rrA!asures steaoily Jnplerrien1e<J and safely 

pnori!1zed a!:mve all 

._,.. Main work to help remove spent lue: at Unit 2 
To tielp remcve s:;en! ill€1 'ror1 !he pool ci Urn! 2 Reac:or Bu1;ding_ a yarc 1s bang ccnslrut!ed artiurid !he '(:eactcr 

7i1) 

Buikfo1g ~o ensJ".l a work area fer i1Slarnng large heavy-dtrty machir 

Currer:tly, preparatory ·NOrks including c:osure of ducts, etc. <in 
Foll-Owing oorrpletKJI' cf these wo-Ks. lul;-scale re1rm1al of interferin 

21)'5 

,_ Main work to help remove spent fuel at :Jnit 3 
O:i May 9, ra~lure in a zoom 1uncti011 was found in twn mrn:itoing 
rubt:le_ Ore ot !he two ca:ooras was replawd (May 1 3) and :he cit 

t:-ie crawlerc'ane (Jure 1-19) 

Removal :;f large mtm:e within 1he spent fuel pnol has reserneC si1 

re'l'lOved ,n laffi JJ·y. 

I 3. Fuel debris remova: I 

In edt!!t<cn to :JBC!)t]!a•r,inmkm and sNe'C 'fiSla!lerion to ,mpmw! PCV acce~.'IJ 

N:fJlred !o propa,"!'! W :er;;o;,e 'wl diibrk: (sw:h as mvr:stig-a<in_g and repairing PC 

, P:-e::iaration for ;nvestigation i~side the Unit 2 PCV 
fas preparatior tc :ovesliga:e U-.e status of the platfcrm ins~je 1t.e ! 
re~val of shiel::Jing blocks ins!al!€d if1 fr.i"t of Tie PCV p€nelra!im 
device w;u be :nserte~. e-01rmBrced oo J:.:r.e 11 t:rough remo;e cpe1 

Followi!'lg t:-ie remnval of these blocks, co0structioo to' X-0 ;:ier.etrali 

I 4. Plans :o store, process an::J dispose of sol:d waste anc decommissicr of r­

Promc!ing efforts b reduct a;ld store wask gene:-ated &ppmpnalely a"ld R&D ID 

Gspmal V: r&d!Dilc!Ne wasle 

Y Managt!ment status cf rub~le and trimmed trees 
fas of th€ end :;f May_ 1h€ local s.torage volmie of c0f'cre1e a0d 'Tu 

rorrpared to at the enc of ApriL v.-i:h ar area-cccupation rate ol 6: 
was app'O~. 82.500 IT'' ("' 3,90\l m' ccmnarec to at the end o: A1 
1ri:::rease '0 r.iotle was maioty attributable to wnslrJCticn related ~ 
t:iui·diogs. the ioslaliaticr of tanks ar.d the 9!r solid waste stora1 
attrioJtab'e to CDl'str\.1ction "i''aled to •acing 

,...- Managemert s!alus of secondary waste f'om wa:er treat11 
As of June 18, 2015, !he Iota! sto-age vclurrie of was1e slJcge was 
roncen:rate:J wast€ flui::l was 9,237 m' (area-oxupat:on rate- 46 

H1gl'-l11:egrcy Containers iHICs) to~ m:.ilti-flucl·ce re'l'lcval ecuipmen 

_,.. Start of excavation for 9tti solid waste storage 
For rohd was!e storage wit1 a capacity ot approx. 11 O_C03 200L--d--: 
exca~'<lhOll commenced on Jure 8 

, A::ceptance cf rubble started at the _3m temporary soil cove 
Fr:>m June 21 accepar'\ce of mbble started al lfie }<I lemporary scil 
concrets a!ld ~elal ru~bls wit'.: a surface dose rata of 30 mSvlh or I~ 

I :> Reac1or tool:ng I 
T!!Ec w/d slwJdDwn wrrDIMfl w,11 t.e mamt&,r,ed by coc@g me re<Kfor by w, 

mofllf:H~1iJ wi!J Ul'l11rue 

, Reinslallation o• the waler leve: gauge and thermome:er in 



To inves!io;;ate inside the PCV. the permar1€nl superi;isory irstn.1rrenta!;on (theunome:er acd water level gauge) 

insTal·ed !!"ere was remO\<ed {April TJ- Upo'"'. com;:ilellon of the irweshgaiion {Apr,I 20; tile per~anent supervisory 
ins'::rurrertcali'.}!1 was rairstalled {A.j;ril 22-23)_ Based QP !he tempe7atire 1"ends for ore month s;nce the ,nstallatmr, 

the ins:rJrieriation was deemed capabl€ of 001rf us.:d to mOl"ilor the coo·mg stalus anc survE>iilanCE' of thi'> 

ins:rurrentaliori started on .)1.me 4 

;... Reading failure in ihe radiation cetector of Ur:1t 1 PCV gas control equipment 
On June 12 and 13, a read.rg failure was idenlili€d 1n the rad:al:ondelecbr of =>c;tf gas contrcl equip1:1om! system 3 

after :his sys:em ·ssued an ela'1_ Aft9r this Ce!edc' and oool1ng lac~ity was reoia22::l and irlspecce(t :re syste'11 was 

recovered er. June 17. Th€re was no i'npac! c11 plan! data ncn1tor1ng because System A operated rorrec1:y W'l.ie 

measureme'll c-f Systern B was SlJspellded 

' Waler purification of the Unit 1 spent fuel pool 
Rad:oacw:ty removal ·Mii be cood>JCle.:! Imm the water of \he Un-1 1 spert ftie: i-;-0o! in 0'€0aration fo: a uise 
requ1ri11<J Cesa!irlali'.}!1 dJe to -::he ·rii::act of wind. ra.r. etc afler remu•1l'g the tnnlding cover \scOOdu;ed for 

commencem~l i1 late ~uly) 

I B. Redxtion o; radiation dose and rritig<'.llof'. of c0f1tamma~-0~ I 
Effecfl\"f! dcse-rWucrion a! sire boor.dznes M!d p.:nfict>foo ul 1/le pCfl .v-a:E?r fu !Pll•gaff' itie RTli'OCI of rad!YJM ::m !!Je exlema! 

erw1mmmmt 

:,. Status of groundwater a'ld s.oawa:er on :he east side of T i:rbire Building Umts i lo 4 
Regarding 1he radbact1ve matertals 11'1 grou·1::water near ltle bark on l~ nc1'1h ~(!e o' lhe :Jr'.il 1 rrtake, lritillM 

denS1ties rave been ircrei.smg rn grcur:CWJter ObseivBtioo Hele N:is D-4 smce July 20~4 and currently s1and at 

arourc 25,CC-O 3ql'-- Pu'llpirg ol 1 n'icay nrwa:er from Observatior Hc·e f<ic_ 0-:S-2 conlinues 

Regarding 1he £rOLndwate near the nark between t".e Urn1 1 an: 2 irrnkes. 1he 1r11rui-i dHisity al ground-hater 
Obser<alion .-Joie Nos ·, ard 1 ·1? has rem Biiled COJ"stant at aroond 120,:)% B::;fl s:nce Ma•ch 2U15. The Censily of 

gross 13 -adi02ctiw: matena's at grooivJ.vcter Otservaoon Ho:e Ne 1 has been mcreasi"fi s,nce fe')uary 2015 and 

curren:ly stands at arou'lc 1.000 Bc;'L while :re de"s1!y al gro~.l"d\\tater Observa11Cr Hele Ne 1-17 has been 

decreasiri~ 2nd ctme<itly st3nds a: arcurid 4,000 Bq;L Water ;;i.mping iron the weff point 11 GrrHday) anj the 

pumping well No 1-16 (Pl (1m'ldayJ .nslBllee ne<>r Obser.oaUC'!l'I Hc·e Nos 1-1€ CC'!l'llmues 

Regarding radioactive materials in 1le gr<RJri-1.va!er 11ear ll'le ciank be'!\\-een ihe Uri! 2 an1 3 mla>:Ei, Jhe densl11es of 

ttrliur'! aod gr::iss ~ radicacl ve mate1ials have beer f..irt'.'er decreasing !rom March al".d currenlly s1and at arOl.lnd 

500 Bq!L for bolh t•itium and gross p rnd1oact1ve malcr·als Tc !rea'. :re wrfoce ol tile ground 1mpcove1nen: area and 

repair the well point the \l(lfu'l1e oi water ;:umoed ir~ the ~II po~nt increased le 50 m'lday [!;cm Oct:.ter 31 

2014! The su1face ttea:mert OO'llmenced &i ~arwary 8 aOO was ccntluded oo February 1B. The ;epair o! the weU 

Regarding ltle radioactive matrnals in grcundwa!e< near !Ae ba'l~ bel\.V€en l'e Un1 3 and 4 intakes, a :ow de1s1y 
was :nairita,r•ed 21 ali oosB<valoo rcies Fc·lcwi'PQ lhe surface treatment in the grou'ld ill'provement area (March 

19·3 t). pumpm,; o1 r.sing gr0>Jr1dwaler commericed ":.1Clrn;fday Ito!": April -, . 1Um1:cay from April 24). 2-0th dens1l1es 

of tritiurr a'ld ;:iross ;3 rad·oactive matB<ials have Cee-i 1rcreasin;; a1 groundwa:er Observal1cn Hole No. 3 s·l".ce Apr1 
The repair cl the 'N€'!1 pcn'lt is underway rscl'eduled for ccmp!el1on in T!ij-July) 

Regarding lh€ rac1oact·ve ~ater,als m seawaler cuts·ce lhe s.ea side impermeable wal;s ar:c willH' 1he open 
chan:iels of Units 1-4, a low density eq1,iva!enl to lh"-l a: c:ie ocinl north ol the easl b•rnk ... ater was mainlai'led as 

up to Mav 

The Ceflsity cf racioactive riaterrals in se~water will11n :he po1 has remained kY.v at 1he same level as. up 'O May_ 

The radioactive rruternr density in sea".vater at and m:ts:<ie lhe por1 en'.fance !'a'> re".ia·r.ed W"th1n ti'le same range 

~s previa<Jsl)' retor-ded 

8i1) 
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7. P.€v1ew Gf '.ht! m1r;1be1" oi ;;:aff ;eN i'ed and i:fforts '.G improve lite labor erwimnnenl and cordit<ons I 

S&:w111f} !!ppr0ptat€ suif t:ing~e!Tff w!li~ mctc1.gn1,- i>;1p12;>1e:tMQ workws--1:1,X>wre oos.e cc'Jlro/ :m,~ru11"(J lfli'l' work f:t\'i.":'.l<l.111:flr 

~r.,~ !alk>r cmic_'fie112 01_>1!1!m1c>u"11 tli!:l.::-d Ort 11.'l 1mJen/a'1a,r1:; cfw<-<kers· tr1-s1~ 'l'ffods 

_,... Staff management 
The mcnth:y <W€ra~ :otal of D£Gple reg1s'.er€d f:Jr at least ooe day per m::nlh t:; woik on s.11e dU1ing the i:;as.1 quartei 

from Februmy l:'.1 Ap1r 2G15 was approx 15,:JJO (TEPC() arid par1rer company wotke!SJ, ,/o;h1th exceede1 Ille 

moothi'-t average 11c11'1ber of 2cluai ~\orlo:ets (2p;r(l.:_ 11,90C)_ Ac::;ordr'tgl~r ~ufficie-"t people are regtstered l:i wm~ on 

"" I! was conhrmed *th pnrrl€ oonlractcrs ~hat the es:1mated manoower n&.:.e5smy br the work in July lapD!ox £ 800 

per dav: TEPCO H1d partner oomD?ry wcrk€1s)' •wive be ser:t.fl'd a1 ore<;;enl. The average rumbers of wmkers ;ier 

day f(l'etiCi' monitl iaclua: •<iluesl >J .. ere m2m~r·1ed w.thtmcrc:. 300010 7 50C smc.e FY2CJ13 {See ~1gu:e 9j 

The nurrber of worke'S tr cm ;:tkush1m2 Prefecture ha;; remaneC !Pe same bu1 worke•s Imm ools de tC.e p1elellu;e 

has Geen sl:ghlly de<:reasing Therefore. the Ice.al em;ilaymeri at:c i_"TEPCO ar:d part"ler ::.ompal't)' wor~ers) as of 

9i1) 

May Rmamed al ar01Jrd 4t% wllh a s:ig:1! increase 

The ave~age exposJre dose of wckers rema;ne:l at approx. 
(Releren::e:Arnual average exposure dose 20mSviyem ~ 1.711Sv 

For r>iost workers, tie exposure ccse was stf:'iciemiy wi:tn tr.e I 

rad'8liO"' wcrk 
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Status of hea1 stroke cases 
As ol J_;ne 24 :r FY20'.5, tlle:e wem a :otal cl We Cleat s'Joke ca 

ah~ged case "'Thrcug'"I o-ever'!Ve measu'es :Cr heat stroke contim 

t~re W';fe a l~al cl live '1£-at slro'W cases. :ire of wt11ch attPbutable 

Renavat10n of d·n.ng space at the large rest reuse 
A1 the lmge 1est reuse w1h a capacAy of aoprcx. 1,200 workers, th 
at the Oll'lfl9 room commel'ced ori JJ0e 1 

Rega11ng 1he rreal sel'ilce, Niv1r1g d&r::ed !hat ;e'"10'/al1crn woo 
wriimue lc"lg-le:m :iperal 011 and lur1her ,mprcwe il froni a i°'Yf 



temixirarily c!osi;d fro'11 JL!~e g to 23. Tre renew a:: on 1rck.:ded eni\an::;ing the ce11;ng, ·ns1all1ng addrtionai 1and-wasti 

sta!1cns and eS'-<1blis1mg a :::on!ainer carry-1r entrance As •he coris:ruet:on schedule was deeded, operations 

temporarily resllme::l on .xne 24. i--lm'1€ver, tie operatic'IS w1·1 be SL5pended a-gain for about three wmiks lrcm .iune 

29 and resu'Tie from late July Dll1"!J the suspet'sKJn per1:w_ •he service ~ours of the dT·ing room at ~e new 

Adrrmistration Offi:.:e &Jl'.ding w:11 be ex:ended lo erit1J,1ce 1.1Sab<1ly for W-Or~ers 

g_ Staws of Uni:s 5 a:id 6 

r Status of Units 5 and 6 spent fuel stc-rag€ 
For Jril 5. fuel removal ol •he reactor ccmmenced or Apr•I 22 a'ld was comp'eted or June 1 Al ·me spem fuel oool 
\wth a capacity o' 1,59C fuel assemblies) 1,374 spe'11 .inc 1U r-ion-nad11led fuel assemblies are C1Jrrenb/ sto;ed 
For Um! 6 fuel ref'IOval ct :he reoctcr has neen carnpie!ed m FY2013 At he spent fJel rnol \with a capactly of 
1,654 fuel asseM:Jlies}. 1,456 spent aod 198 1101-irrad1ated lu2I assenblies tamorg wh!C'1 100 lue! assernolie-s were 

transferred fco;-r Unit 4 sper-.t fuel pooh and at !tie non·1rri'td13!ed fuel stDrage (wit'1 a capacity -of 230 fuel 

asserr;blies), 23D non-irraoiated fuel assembfo:s ae W'rertly stored 

r Status of Unit 5 and 6 accumL!ated w2ter treatment 
Accunmlated wa12f .r Lh:t 5 aoo 6 au1tdmg;, ;;, tiar•slerrad fron Uri•! 5 for~ne BtJ·!dmg: to culcoor lB1!!.s. A~€f 

sepa:-at:rg oi', p:ovkling RO treatrlelll afld con~nM1g t1e --ad11l!on clens'ly. ~e wO'lter 1s s~ririkle::I 

9. Otter I 

Revision of the Mid-and-Lo:1g-Term Roadmap 
0'1 June 12, a: !he lnter-~Jimstenai Coo11C1· fer C<mtarrnrated Walet ;mJ Deccm;ri1ssi~Y'l.ng lsswes, re•ision of tile 
Mid-and-long-Term Roi'dm<'.p was 1esclv!OG 

The overaR goal, mdud1ng 'cornplet·cn or decor?ms~1oniag 30-40 ;'€-ars ;101" "lO.u'·, etc was 11a·rlamed Eased 0'1 

Uris ftarrework th€ fo·lo....mg five field:> were reviseG 

il EmpbasizirJ<:l 'isK redo.1cti~ (as well as ir·neasing :>peed. p1iori'.1Ling risks \o i:rsure sli:ady :on;;-tern ~is~ 

·educ1iori) 

i;i) ErhanciflQ trt:>Lrg relation:>tl1os v.itt-. ~JC<'I C'tzer-:> t'lmugh 1horotJgh 1"lccm;:;tioo discl:Jsure e'.c. 1en·"klrcmg 
rGl'll11Url>Ci'l•OllS) 

f•\ F ,mrierreduong tte e;.+CS1.11e to:>e or workw:> and sll'engU81ing 1he iatmr, safety and hyg•ene i:;;n1ml 

v) ;:;.e1ri!Dmng me Nuclear Damage Compen:>aMn and Oecommiss1oning F a:ilila\io1 Coq::o;at'Ori (~JDFJ 1centrall;r 

'11.'i'lagbg researct; an<' de.-e!Dpmenl .iind acwnR1l1.t.ng ~row-edge domeslically and cwe:seasi 

Bas.:.:! en tl\S •e--.i1seG Mi(l-a1\d-Lci~g· Tenn Roadmaµ. doccrn..,.,,h,ori.~~ arid ~en1i.m1N1l~C1 ·;,at~· .:our.ti'r:T.~awc<>$ .,.;;1 

stt-.adH;proccrJ 

,,. Meetirg of the Fukeshima Adlflsory Board on Deccmmiss·o"ing and Co"l\aminaled Wa~er 

Maragement 
Oci Jure 15. at t:ie 8'' meetirtQ of tl"i'! FukcJS"ima Adv·SCry Board D'l Da:ofT!missio"irig arid Cori1am,naled Water 
Mat1a<Je"lent tFuk:.;st:1ma C.tyl. !ti€ revised M1ct-and-LM9-Term Ro&ilil"ap. wh;ct1 WEb app1~ved t:y lhe 

lnter-M1msre11a: Caunal f.'.J1 Car~armnmed Waler and Deccmm;ss1N\1ng lss'--'es en Ju0a 1Z. was e-1~4anad 

OtYt"<:; t'le ffl€e!t:ig. lfe rev1seJ Mid-a1d-lang-Term Roadmap was ;::ositively evaa.ated fo; shitng its ;i:-0rity CH 

ersur1:\g 52fety rattle~ 1nan SpEE'C Requests were also received f;y appro;nale- w-1cinna11oo O?'l'liel)' u:nr:er~mg 
decorn111ssK1;,1:1g and canta,rinated water :'.XltJl'IermeascJres 

The da:C!'1rn1:>s·on'rg and wn:ari>irated waler ro.irtermeasures v.-i,I steaoily pic-:eed 'lased ori CDil110ued i:lose 

comr1..ii11caJari \~1lti local flt'zetlS a11d tl1e·r requests 



Appendix 1 

l~t~ll.l~~f ~~~!~!~!lll~~it~~i~gl,'\lit~i~!~~e~!'iJc~lllE~ri~~~~etYl~~nthe~i~~~stvallJ~~in2~13a~~t~~latest'{~llJes)j 
"The highest value"_, "the latest value (sampled during June 15-22)"; unit (Bq/L); ND represents a value below the detection limit Sea side 

Source: TEPCO website Analysis results on nuclides of radioactive materials around Fukushima Daiichi Nuclear impermeable wall 
Cesium-134; 3.3 (2013/10/17) -7 ND(l.1) Belowl/3 
Cesium-137: 9.012013/10/171 -7 1.8 Below1/s 
Gross~: 74 12013/ S/191 -7 ND(l 7) Below 1/4 I'-. 
Tritium: 67 (2013/ 8/191-7 ND(l.7) Below 1/30 

Cesium-134: 4.4 12013/12/74) -7 ND(l.3) Below 1/3 
Cesium-137: 10 12013/12/24) -7 1.4 Below 1/7 
Gross~: 12013/ 7/ 4)-7 ND(17) Belowl/31\ 
Tritium: 59 (2013/ 8/19) -7 ND(l.7) Below 1/30 

Cesium-134: s.o 12013/12121-7 
Cesium-137: 8.4 12013/12121 -7 
Gross ~: 12013/s/191 -7 
Tritium: 52 12013/s/191 -7 

Cesium-134: 2.8 12013/12121 -7 
Cesium-137: 5.8 12013;12;21 -7 
Gross p: 12013/8/19) -7 

ND(l.4) 
ND(l.2) 
ND(17) 
ND(l.7) 

Below 1/3 
Below 1/7 
Below 1/4 

Below 1/30 

Below 6/10 

Power Station http:llwww.tepco.co.jplnu/fukush1ma-nplf11smplindex-j.html Silt fence 
~~~~~~~~~ 

Cesium-134: 
Cesium-137: 
Gross~: 
Tritium: 

ND(l.3) 
5.1 

31 
64 • 

Cesium-134: 3.3 12013/12/241-7 ND(l.2) Below 1/2 
Cesium-137: 7.3 12013/10/11) -7 1.4 Below 1/5 
Gross~: (2013/ 8/19) -3> ND(17) Below 1/4 
Tritium: 68 12013/ 8/191-7 ND(l.7) Below 1/40 

, ~· (.. I Cesium-134: 3.5 (2013/10/171-7 ND(l.3) Below 1/2 
'""' [Port entrance_ ~ ~ Cesium-137: 7.8 (201.l/10/17) -7 2.3 Below 1/3 

""' """ Gross~; 79 (2013/ 8/19) -3> 24 Below 1/3 ·"" t Tritium: 60 12013/ s/191 -7 14 Below 1/4 

"I· Cesium-134: 12013/101111-7 2.5 Below1;20 ""' 4 [South ide Cesium-137: (2013/10/111 -7 8.2 Below 1/7 
/£~-, in the P rt] Gross~: 320 (2013/ s/121 -7 Below 1/2 / U U Q Trit~m: 510 12013/ 9/ 21 -7 230 Below 1/2 

(East side in the port] Cesium-134: 3.9 Cesium-134: 3.4 

Tritium: 24 12013/8/191 -7 

Legal 
discharge 

limit 

ND(l.5) 
ND(l.6) 
ND(17) 
ND(3.3) 

Below 1/3 

Below 1/2 
Below 1/7 ~i 

Cesium-137: 7.6 Cesium-137: 8.6 

;V 
Gross~: Gross~: 

I •• _ ~ in the port] 0 t ••• •• ]1!' Cesium-137: 

' 1 ~ ., . (Portcenter] Tritium: 250 , Tritium: 190 

/ ~~(Westside Cesium-134: ND(2.4) 

_I _,.---- -~' rt6 _ jl I l Gross~: 130 

-::-:----1-1---_-_-:-::-----:==~.'-- ~-,;;eintheportl I . 0 ~ •/'!'I Jjf 'Monitoringco~~e~cedinoi~*,;r' 60 Cesium-134 1 ll 

Cesium-137 I 90 10 
srronfiom=9o 
(strongly I 
correlate with 30 10 
Gross 
Tritium I 60,000 10,000 

Cesium-134: 
Cesium-137: 
Gross p: 

~ ;._.(lnfrontofshallow ' _ .,. March2014 
~r~ln~;to:~t6intake] U dra~ay] .._,, .. -•• -ill•--™\Q;i"! .. M, $. _ , 

.-· 

5.3 (2013/8/ s) -7 ND(l.5) Below 1/4 Cesium-134: (2013/ 9/16)_, 
8.6 (2013/8/ 51-7 ND(2,2) Below 1/3 Cesium-137: (2013/12/16)_, 

(2013/7/ 31-7 25 Below 7/10 Gross~: 390 (2013/ 8/12)7 

Cesium-134: 62 (2013/ 9/16)7 9.1 Belowl/6 
Cesium-137: 140 (2013/ 9/16)7 Below 1/3 
Gross p: 360 {2013/ s/1217 380 
Tritium: 400 12013/ s/121_, 360 

Below 1/2 
Below 8/10 

Sunirnary of 
TEPCO data as 
of June 24 

Tritium: 340 (2013/6/26) -7 1.8 Below 1/100 Tritium: 650 (2013/ 8/12)_, 
470 
670 

Note: The gross p measuren1ent 
values include natural potassium 40 
(approx. 12 Bq/L). They also include 
the contribution of yttrium 90, which 
radioactively balance strontiurn 90. 



Legal 
Status of seawater monitoring around outside of the port 
(comparison between the highest vaTues in 2013 and the latest values) 

(The latest values sampled 
during June 15-22) Cesiurn-134 

discharge 
limit 
60 10 

Unit (Bq/L); ND represents a value below the detection limit; values in ( ) represent the detection limit; ND (20131 represents ND throughout 2013 Cesium-137 90 10 

/;{)[Northeast side of port entrance( offshore 1 km)~ [East side or port entrance (offshore 1 km) l 
~ -~'~~~~~~~~~~~~~~ 

Cesium-134: ND (2013) _,ND (0.59) Cesium-134: ND (2013) _,ND (0.72) 
Cesium-137: ND (2013) _,ND (0.82) Cesium-137: 1.6 (2013/10/181--> ND (0.57) Below112 
Gross~: ND (2013) __ ,ND (16) Gross~: ND (2013) -->ND (16) 
Tritium: ND (2013)--> ND (1.5) Tritium: 6.4 12013/10/18)-> 1.7 Below 113 

Cesium-134: ND (2013) -->ND (0.79) 
Cesium-137: ND (2013) 'ND (0.68) /,~ 

Gross~: ND (2013) -->ND (16) lfi.~, 
Tritium: 4.7 (2013/8/18) --> 1.7 Below112 ~~ 

' ~ ''· n' [Port entrnnce] 
"{)[North side of north breakwater( offshore 0.5km)l A.. ~~\ \ • 

[North side of Units 5 and 6 discharge channel] 

Cesium-134: 1.8 12013/ 6/211 ___, ND (0.85) Below 112 
Cesium-137: 4.5 (2013/ 3/171---> ND (0.66) Below116 
Gross p: 12 12013;12;23) ___, 11 
Tritium: 8.6 (2013/ 6/261 - ND (1.7) Below 115 

Cesium-134: 3.312013/12/24)--> ND (1.2) Below 112 
Cesium-137: 7.3 12on/10/11)--> 1.4 Below 115 
Gross~: 12013/ 8/191 __, ND (17) Below 114 
Tritium: 68 (2013/ 8/19)-> ND (1.7) Below 1140 

;JLron11um-:Ju 

0 
(strongly 
correlate with 30 10 
Gross Bl 
Tritium 60,000 10,000 r [Southeast side of port entrance( offshore 1km)l 

Cesium-134: ND (2013) __ ,ND (0.71) 
Cesium-137: ND (2013)-> ND (0.68) 
Gross p: ND (20131 _,ND (16) 
Tritium: ND (2013)-> ND (1.5) 

[South side of sooth breakwater( offshore 0.5km)l 

0-~ 
Cesium-134: 
Cesium-137: 
Gross p: 
Tritium: 

-"'------~ 
ND 120111 , ND (0.76) 
ND (2013)-> ND (0.59) 
ND (2013)-> 17 
ND 12013) - 1.7 

Cesium-134: ND (70J3) ___,ND (0.79) 

They also include 

the contribution ot 
yttrium 90, which 
radioactively 

balance strontium 

90. 

Cesium-137: 3.012013/ 7/151--> ND (0.61) Below114 
Gross P: 15 1201J/12;2i1 __, 12 
Tritium: 1.9 12ol3/11/2s1 ,_~ND (1.7) 

~. ·~~· 
(Ii "'=! 

~ 
~Around south dischargefhannel] 

Sea side impermeable wall l {_ 6 
Silt fence I } 

Source: TEPCO website, Analysis results on nuclidcs of radioactive materials around Fukushima Daiichi Nuclear Power Station, Summary of TEPCO data as of June 24 

http://www.lepco.co.jpln ulfukus hi ma-n p/f 1 /srn p/index-j .html 212 



TEPCO Fukushima Daiichi Nuclear Power Station Site Layout 

.. 
' 

® Rubble storage area 
C: Rubble storage area (olamwd) 
®'Trimmed trees area 
@ Trimmed trees area (planned\ 

@'8 High-leve; ccntammate:; water tan~ 

'.:,~ High-!eve: contammateo ;vatertar~ !planned) 

,_s;o_) Sero:1dMy waste frorr wa:er treJtment 
-_:__ SH:cndary w;istc> from w~!er :re;:;tm'o'1·t ':p1an11ao) 
@I Multi-nudide removal equiP'nent 

@ Dry cask temporary storage lacility 

Inside tile rubble 

' . - ... ·~ . 
. 
. 

{container storage) 

Tank installation status 

Temporary waste- sludge storage 

,, ,,- ' 

Futaba town 

ChAi¥ for rwctor wale' 
''leci~n !an:~y 

LdOJ->'1~ 

"'"""''~abk>w;11:; 
,,.~)-"'""~~ "'°'' 

;!1r;\<ilidlL:.! 

,Jrd""''"'"~ 

Appendix 2 
June 25, 2015 

Rubble storage tent 

Rubble 
(outdoor accumulation) 

Trimmed trees 
joutdoor ao::umulation~ 



Prooress toward decommissionino: Fuel removal from the spent fuel pool (SFPI 
Reference 
June 25. ~015 

Secretariat or the Team tor Countenneasures for 
Derommissio111ng and Gonlaminalcd Water Treatment 

116 Commence fuel n~moval from the Unit 1-3 Spent Fuel Pools 

( Unit 1 n] 
Regarding fuel removal from Unit 1 spent fuel pool, there is a plan to install a dedicated cover 

for fuel removal over tile operating ~oor1·i; 
Before starting this plan. tile bw1ld1ng r;overw111 be dismantled to remove rubtile from the top 

of the operating floor, with anti-scattering mea;urcs steadily implemented l~-._F""°'"ci'nqn~'"" 
On May 21, a disconnect was found with the balloon in>talled on the r1eactor Building 3rd 

floor eql11pment 11atcl1. As the rele;is~ amo~nt was owff1c1ently low regardless of a balloon. 11 will 
not be recovered However, countermeasures will be taken to reduce wind inftow Image ot cover lot tuel removal 

·111~-.... 
~.;;.'l."t~':f .... 
"'" 

~ 

.................... ---· .......... 
.;!"'""-"•·-

' 
~::..~::::..~ ~·=~i'!: ............... . .. 

--~ --' , •' ' 

·~~:::· 
..~.::.. 

Flow of building cover disrnant11ng 

. .......... , .... _, 
'!"l".:J==::.. 
~-

~ 
:~•.::.i ... o ·:i-.-... - .... ··-
.;:! • 

I Unit 3 I To fo~ilitate the installation of a cover for fuel removal. installatior1 of the gantry was completed (Mal'ch 13, 2013) 
Rom oval of rubble from tho roof of the Reactor Building was complolcd (October 11. 2013). Currently, toward tho 
Installation of a cover for fuel removal and the fucl"handling machine on the operating tloor ('1), meas urns lo 
reduce the radiation dose (decontamination and sliieldillg) are unde11Nay (from Octiber 15, 2013). Removal of 
large rubble from the SFP i$ also undc11Nay (from December 17, 2013). 

' 
•" I . 

I \io''7' .. ! 
1~ ·~ ~· .. J ., ,, 
Ptmto toiwn o~ Oc!IOOtir 11, 

Before rem0v~I Qf the large rubble After rernov~I of the lorge ruObl~ Image of the cover for f!Jel removal 

-r 

I Unit 2 I 
Regarding fuel removal for Un1t 2 spent fuel pool, two plans are beinq considered 

Plan 1 to share a Gontainer for removing fuel a5sembl1es and debris from the pool; 
and Plan 2 to 1m;t1ll a dedicated cover for fl.Jel removal 

As both plans require work areas of large heavy machines, etc. to install a structure 
for fu~I removal a11d a fuel l1andl1ng machine. prepmutory worlc: 1s cu11ently underway to 
construct a yard <:round the f{eactor Bu1ld1ng. 

0\'irheode<c.'' , c .... ~,., '""' "''"'"!"""""'" Cool""" 

'<------''"'lt""""'~'°'·l•uo· 

lmaqe of Plan 1 

I Unit4 I 
In the Mid· anc Long-Term Roadmap. tf1e target of 

Phase 1 involved commencing fuel removal from inside 
the spent fuel pool (SFP) of the 1•· Unit within two years 
of curnplet1un of Step 2 (by Decernller 2013). On 
Nov~mber 18, 2013, fuel removsl tr om Unit 1-. or the 
1" Unit cr1mmenced and Pl1ase 2 oftlie roadmap 
otarted. 

On November E, 2014, w11t11n a year of commencing 

Image of Piao 2 

work to remove the fuel, all 1,331 $pent fuel assemblies Fuel removal status 
in the pool had boon transferred. The transter of the 
rema1n1ng non irradiated fl.Jel assemblies to the Unit Ii SFP was completed on Llecember 
22. 2014 (2 of the non-irradiated fuel assernblies were removed in advance 111 July 2012 
tor fuel checks) 
Thi~ marks the ccmplet1on of ltiel removal from tho Unit 4 R.eactor Budding 
Based on th10 expe11er1ce, fuel assemblies will be rernov~d from Unit 1-3 poolo. 

•/\µ~rt ufth€ pholo 10 cori~,t~~ becouse it 1ndu<J~s ~~n~itiv€ 1nf~m1?tiu11 r~lat~ij trJ 
physical protection 

-------------------------------------------------------------------
I Common pool I ~ J Storage area ~ 

[ ,,,, ,,, , J 

/\n Of>Cn space will be maintained 1n 
the nommon pMI (TraMfar to the 

tfmporar1 \Ir)' r.;1~k ~toroge f~cility) 

/ Prog11Jos tu date "'I 
• fhe common pool ha~ Men mM~red tn ~ wnd111on 

allowing it to re-ocwrnrnodatll fuel to be h<ndle~ 
1November20121 

• Lood1n9 of spent fuel stored in tlie common pool to dry 
C<lsks rommenc~d (June 2013) 

• Fuel removed from the Un1t4 Gf>Cnl fuel pool beQan to 
'\.. M 1~(:8"l!d (Nov1m1be1 '013) 

T~mpoi·~ty dr)' r;~~k i'Ji c rJoc • "" atorog~ facility Pro1e,11on ,. J. I I I I _ <Glo\IJry:• f•~rn -· , 
1

./1· _ Moaul"" ("11 Ope1Jt1og floar D 

4 
·.-1);{). ()_. :))·.- .JC . .. 

1
) :"~/ rnof o·m 1ho r~onwr iou~~:.~~./

1

~'io .•roclon ih8 ,.:J.:~1yf.' :_,
1

)/('.'(;_,.)' ,)·! ~p"'allngfiooUuelin\•dei "•Con th~ 
/')!;'.,{fr; '.f ;.C( / ,c(

1

/((' ~?corn 1otwn~lo Jm inooe;~8~'a "1eolaeoN o
11

d 

(
"'"' ·v" i/lk. 11" ·+· 1

1,Jr.11f Tnnono1rniioo . . ,v~ - ~ ( ~\'. JV ~(' Jr,d "quipm,nl ioc.I d i.ooi-"•Wr ''" eomplf: 
Spenl f 

1 

. · · · .. • · -, " '"9 
1 •d•O!~l•vt mmoMIJ 

ue is acr:epteci from \ha wmm1m pi,ol 

;f;;·:~::;':::;;;:;: ::.:•:::,::;:',:;,':~::,'.:,::::::::::,""'"'~-of '"•lln; Orf''"" corrpl""' 



4.1-

Progress toward decommissioning: Works to identifY the plant status and toward fuel debris removal !'"' "' 2011 
Secretariat or the T &am fm Cou11t&rm~asurns for 

lm~~Qd~~te Identify the plant status and com111cnce R&D and decontamination toward fuel debris removal Oecornrninioning 8nd C\mtarninated w~ter Tromrn~~~ 

30 laser scan inside the Unit 1 R/B '¥::,;~~,~ 
underground floor ' 1~f1' 
The upper part of the underoround ftoor (tor\1s room) of Unit 1 ~~"'., ~ 
RIB was 1nvest1gated w1tl1 a laser scan using~ remole·controlled , 11. .~ 
robot, and collected 30 data ,,,...,.. " 

" - '·/ lmagG ~f 1nve1l1get1on Extern~I appi,aranrn ~r 
remote·coritrolled robot 

Investigation in the leak point detected in the upper part of 
Unit 1 Suppression Chamber (S/Cl'11) 
Investigation in the leak point detected In the upner part of lJnll 1 Slf: from May /7, ?014 frnm 
one expansion joint cover >lmong tlrn lines installed there. As no leakage WAB identified 
from other parts. specific methods will be examined to hall the flow of water and repair the PCV 

Jll datJ, which allows exJrrnnation based on actual 
meas~rements. can be used to examine more detailed 
acr;e~s1bil1ly and Jllor;at1on ol equ1pmenl 

1r;I r IPI ""-W •-{'!', '""" 
~~ ,. ;;,r, -···-· --i'""", < " -(""""~r- ''"'"''' Combining it witt1 JD data on the RIB 1st floor allows obstacles on 

both 1r,t nnd underground tloorn to be checked r,imultaneouf.ly 
This allows efficient examination ot positions to install repair 
equipment for PC Vs and vacuum break lines 

l ,t...... ~~. -·- ... 
'zj <! j\,_ ' ,!iJ!l' lf'~:J-1 ,,.._~,~ 

Unit 1 

Reactor l:lu1ld1ng 

... - ~ ___ iw. 

- 1 •• ' ""'" ,, "f 
.• :~11 \'."•;::~;~<f'I"":""" .... ' 

J 
lmoqe 111JLJ1l~la 

Air dose r~te inside the Reactor Building· 
Mat 5.150rnSvih i1F snutM~ii! at$ai [m~~sured on July 4, 2012i 

---------------------------------------------

NilrogM 11\je1~1qn flow 
rate into the RPV'"'' 
27 46Nm\'h 

Building cover 

~ 
SFP ·~·· 1ampM~lure. 22.5'C 

TemperatLire 1n~1dc the 
PCV approx 24·-·c 

rev ~1ydroge11 ooncentrBtion 
System A' o_oowl% 

Syolern 8· 0 00vol% 

Image of the S1C upper part 1nve$t1gat11;1n 

Status of equipment development toward investigating inside the PCV 
Prior to removing fuel debr.is to check the condition:> inside the Primary Containment Vessel (PCV). including the 
locat1or1 of the fuel d8brls, 1nvest1gat1on inside the PCV Is scheduled 
[lnvG~t1g.etive outl1nG] 
• IMHMg ~c1u1ftrn~1)l fro1n llM 1 X-100B pen~traliMi')1 ta 1nv~stig-t1~ 1n r,luckW1'ie ilnd counl<!r·clockw1se diretl1ow, 

[Status of l~vestigat,on equ1prntnl devtlopment] 
• Using the crnwlaHype eQuiprnant with a sh~pti·changing structure which allows 1t to en1sr the PCV from th~ n8rrow access en1rance 

(Uore: 100mrn) dnd stably move on 111~ grating, a ~elU de1Mns1ra110i1was1m~le1nenhld fro1n April 10 lO 20 2015 
• Throogh lh1; 1nves119at1on, 1nlorrn~t1on 1nclud1ng 1111a~es 1ns1de !he PCV I st ~~r and airborne rod1~t1on was obta1Md The 

1nvest1gol1on 0160 wn~rm~d the nbsen~o ot obstacl~6 around thr access operture loading to the bJ~ement noor, which will Ile us~d 1n 
the lll!X! 1nvesl1gat1on These re1ults will be oons1dered 1~ next 1nvesl1gat1on of the PCV b~sement floor 

\
Measured from Apnl 1 0 to 
9. 2015) Air doee rate 1neide the torus room 

opprox, 180-920rnS,,/h 
Ternp~mli1re 1ns1do the 
PCV ~PPlll<, f5'C 

Wo1~r 1~·101 "1th~ tnonouiw ~ornw, IJP:) 910-< 1<0 
11110~\~r\'d on Sepl•lll~NlO, W11J 

frrnporolurJ 11 lht tr1'1ngulJr c~rncr )2 ~·31 6"C 
(rno,;u'"d on S•pt•rnb.r io. 201,1) 

(mea>ured on Feb1U8f'/ 20, 2013) 

T empernt11re of accumulated water 1ns1de 
lhr toru1 raorn· approx 20.23·-·c 
(meas11red on Februgry 20. tu1:11 

rw~1e111i:,e10i1h~Tur~111~BU11ci11lQ OP2.652 1 

'ln1J1ccs rnlate1.I to tflG plant are values~sof 11 00, Ju11e 24, 2015 Turbino 81Jild1ng 
lnvest1gaton inside PCV 

<Glis;ary• 
"1 i S.'C rsuppres11Jn Chamb~rJ 

Supprewon pocl, u1e~ a1 t~e ''"I" >Ju"ce fur 
the erretQenl c'"~ ccolioq S)\Wni 

"1) SFP 1Speot Fuel P"ol1 
"0) kPV iRo8i;lnt Pre,3111e Vessell 
i'4) ~CV iP"'""l' Contomrnent v"""ll 
i'OI ~"""1rot1ori r11muoh·hole DI 1110 PLV 



Progress toward decommissioning: Works to identifY the plant status and toward fuel debris removal '""' 15.1015 
Secretariat of tho Teom for Counlcrrnea~uro~ for 

Identify the plant stntus and commence R&D and dccontam1nat1on toward fuel debris removal Decornm1~s1on1ng 8nd C~ntan11~Al~d WAttlr T rt.Btm8nl 
~,'6 

Installation of an RPV thermometer and permanent PCV supervisory instrumentation 
(1 J Re DI a cement of ttie RPV thermometer 
• As the thermometer installed at the Unit 2 RPV bottom after the 

earthquake had broken. il was excluded from the monitoring thermornetern 
(February 19, 2014). 

• On April 17. 2014, removal of ttie broken therrnometerfa1led and was 
susponded. Rust-stripping chemicals wore injected and the broken 
thermornetor was removed on January 19, 2015. A new thermometer was 
reins(<Jll+Jd on MartJ1 13, ~015 Tt1e t110rrnorn1:1ter hi!g tJe+Jn u~ed <1s ~part of 
permanent supervisory instrumentation since April 23. 

(2) Reinstallation of tho PCV thermometer and water-l~~el gauge 
• Some of the permanent supervisory instrumentation for PCV could not be 

installed in the planned lncAtion~ due tn interference with exiBting grating 
(August 1:J, 20·1:J), 

•The ins!rumenta!1on was removed on May /7, ?014 ~nd new instrument~ 
with wire guide 

were reinolalled on June 5 and 6. 2014 Tt1e !rend of added in~trurnen!<ltion 
will be monitored tor approx. one month tn evaluate its validity. Ri>moval situiltion of ~roken 

thermometer inside Unit 2 RPV • The measurement during the installation confirmed tllnt the water level 
ms1de the PCV was approx. 30Umm from the bottom 

Unit2 
Air dosa r~\~ rnsidQ tho RMclor Building: Max. 4,400mSv/h (1 F sou\hM~t nroa. 
upper penetration•'" surtar.e) (measured on November '16. 2011) 

Reactor Building 
~N~"w-g-,,-,,-,,~d-oc~fl-o•~ 

rot~ ir11~ the RPV~·r, 
1!d9Nrn\lh 

Ali-dl:ise r;,1e lii!ilo r­
tM PCV· Max appro~ 
73Svlh 

~mper81Ulfl inside ltie 
PCV appror. 33"C 
I ..... 

.I '"'"" ""''"'""" 21 ft 

Temperalure Inside tl1e PCV· 
approx. 31"C 

PCV hydrogen co~w11tr3tlon 
Sysl~rn /\· Q.04vol% 
Syslem 6: 0.05vol% 

Air duse raw 1M1de 1he loru< room 
30· 1 lflm51lhlmeasured un April 18 10 11i 
6-134rnSwh11ne,,ured on Apnl 11, 201.11 

WJtc> 1ave1 m !he ~1JogL1I& wrnor. OP.l.<J'.>O-'l 1~0 
1meJsu1d M Juric 2i. 20121 

fon1prrat.im <ii ihe lllili\j"l¥ra11w1 JO 1 l11°t 
1m•11Urod on J~ne 18 20121 

IW~t~r levP,I Qf th~ Turb11w B~il~l111g_ QPJ,743 Turbine Building 
' Indices related to plant a1·e values as of 11 :OO. June 24, 2015 

I I
. . II II ri><;;;i>i(;11i .. -7,11m11w""'1t1lll'" .l-'l!lifJ;<lf•;rrr'lljf'' 

nvesigat1ve resu son torus room was i lf ""j "[w-& ·~lo/)- 14, 1 Acw-xi)•ffi>4u 
• The torus mom walls w. ere investigatf'd (011 the nortl1 ~1de i ~ . 1 ~ \ ~ 

Of the east-side Walls) using equipment specially developed i ~J' \~. }-· -(f 
;~~~~ft purpose (a swimming robot and a floor tmveling i ¥!~~ _ ~:- -~ _ -~(jt]Jd !·~::: 

• Al \he east-side wall p1~e penetration~ (five points), "the 
status· and "existence 0111ow·· were checked. '--·--pe;;mrn;;;;;;;;;.;

1
;g&iAd ____ _ 

• A demnnstrntion usln_g tlrn above two types of underwater rmi1'"'"'" i , .• ,nnio· r.ooi ·;,~<>£·~""~',:~;~!'.;'""~~" 
wall mvest1gat1ve equipment showed how the equipment ~ • £.11 r o 
could check the status of penetration •. ·- A~1""' room: .,,d, 

• Regarding Pen1;~ations 1 • 5, the res~lts of checking the .. ~:~:~;;; y _1;;~1, . ,1. ) : "" ""'""' 

spr<iyed .tr~r.er. · by··· came. ra showed .no fl.ow around the. ;~.·:':.·~- .- -1~ "c .... = 
penetrations. (1nvesl19at1on by lhe sw111m1ng robnt) ... ,;.;:~~. ·' ·1.. 1 , 

I Aoo,lr>vol·~ro:<t i"--..j... "'"'' 
• Regard1ngPenet111t10113.a~onarch~kshowed11oflow ~~~-~ ~~ 

around tho penetrations. (investigation by the floor traveling · ~~~~);a._. __ 
re bot) Image 0f the torus rwin eas1-s~e cr%s-1ec11on~11~1c111~at1on 

Status of equipment development toward investigating inside the PCV 

Prior to removing fuel debris, to check the conditions inside the Primary Containment Vessel (PCV), including 
the location 11f the flJel di>bris. 1nve0Ug~Unns ino1dfi! the PCV are sched~1led 

[lnvostigativo outline] 
• Inserting tt1e equipment frorn Unit 2 X·6 µe11etration"ll and accessing 1ns1de the rJedestal us111g Ille CRD rail 

to 0011d11ct inve~tig<ition 
[Status of investigative equiprnent develcpmcnt] 
• Based on issues confirmed by tf111 CRD rail slatus invesligal1on conducted 111 August 2013. the investigation 

method and eq11ipment design are currently bei~g c~cminorl. A dcmon~tr<ition is sched11lcd i~ tho field in lhe 
1•1 halt of ~Y2015 

'::" 
" ""' • I """""'"""'1' 

'·~""·~"' mu~ ~~ ~tl!:l~ ~ ~ ~ ~f T1~'f 1 ~f i1~1f l~~~~ ·1 ·.: .: ·j·-1'·r i.111 
J,I., , 'I - 1!1111!.' [

1

.~,.,.,.,1.,..] 'l11 .. 1~''."''>lr• I _ I·;;...;".'''"°"] . ,.,,,,, -

~·,·~[ it'.:r-;:;·.,,_"~\:..~'- :t' . " ·' l'll'C.111""" 
I T~L> .i-· ;;;~- '·1 /'.:'.::::c:>'.\:,~ 'i.i: i .. i 

' '"'''" I I "'i'~' 1'" ;:lf I ':::::;;::;~~:, .. ,."' "''' " ·::;;,,~::""" . : .;,.."""'"" ... I ~:;,:,.:::;: ,1. '.';;':':';,<,",~:,I • -

,_,,'.,~~-1~,•~ 11 • 1 "' "~"' •+•"mr•w 
1,, •• ,, .... ,,.., '"'""m'•"" 

lnve~lig~live issues i·1side tt1e PCV ~nd +Jquip111enl 1.:onrigoration (dr~ft pl~n) 

<Glossary> 
1·11 Pe11e1r~lion T11rougt1·hole ·1f 111e rev I'll SFP 1Spe111 Fu•I rool1 
I'll RPV (R•$ct<lr Pre,sure Vaes•11 1·~1 Pt\· (P1111"ry Co11rn1n111e11\ ve,,elJ 
1'51 Troc•1 M"t•11al userl 10 Imm 111• fluid llorv Clay parl1<Jes 



Progress toward decommissioning: Works to identify the plant status and toward fuel debris removal 

Identify the plant status and commence R&D and decontamination toward fuel debris removal 

Juno 25, 2015 
Secretariat of tha T tam f(,r Countermeasures for 

D~commi!s1oning and Conl~rniMIQd W~lcr TreolrMr1\ 

"" 
ater flow was detected from the Main Steam Isolation 

Decontarnination inside RIB 

Valve* room ain team so ation 
• TM contarn1nMlon slal11s. insid~ tha 

Reactor l3u1ld1ng (RIB) was 1nve~t1gatcd by 
a robot (Jl•ne 11-15, 2012). Valve room 

On .January 18, ?014, a finw nfwaterfrom around the door of the Striam Isolation Valve~~='-;;=-~ • To select on op1.1rnal dll'OOntaminot1on 
rnethr.\d dacontllrn1nat1on s.~rnplas were 
colloctod [June 2~ to July 1. 20121. mom 1n lhi'l Reactor Building Unit 31st fioor northea,~t area to the nearby fionr drain 

funnel (drain outlet) was detected. As the drain outlet connects with the underground 
part of the Reactor Building. there 1s no possibility of outflow from the bu1ldirig, 
From April 23, 2014, image data has been acquired by camera and the radiatiori dose 
measured via pipes for measurement instrumeritation, which connect the a1r­
conditioning room on the Reactor Buildi11g 211d fioor with the Main Steam lsolatio11 Valve 
Room on the 1$1 floor. On May 15. ?014, willer now frofn the expar1$ion joint of one 
Main Steam Line was detected 
This is the first lririk from PCV detected in Unit 3 Based ori the images r,nllected in this 
irivestigation, thl'l ll'lak volume will be estimated and the need for additional 
111vestigat1ons will be exam111ed. l he 1nvest1gative results will also be utilized to examine 
water stoppage and PCV repair methods 

+ 
N 

1·:,·:t 
, ' ::I : ~~1 : : ' -:· ··~ '.• '·) 

:~, FloNrJra111 f,Jnnal 
~ 

Watmnnw 

ii! ' 

!"":': 

Outline of tlw water-flow status 

nc 
'~ 

• To 1,~1111~10 decon1;irn1not1on 1n~1d~ lhe 
Re;ictor Building, removal of obstacleo on 
tbe 181 floor w~~ (.Onduct~d (from 
Novamber 18, 2013 to Marcli 20, 2014) 

'Main $tearr1 IS\llol1on Volve: A volve to sllllt<:iff lhe s1~am generate~ from the Reo\'.tor 1n on ~n1~r~e11cy 
RoOOt 101 1~v8st1gat1ng the oomam1ria1iori 

status (ga1nm~ camero mounwd) 

Unit 3 Air dose rate 1ns1de the Reactor Bu1ld1ng. Ma~. 4,/8UrnSvih 11~ 
northo~>t W'Oil. 1n front of tho oquiprnen1 hatch) irne<ioured on 
Nuv~rnbQr 27 2012) 

SFP1'1' temp8ratura 22 s·-c 

Tem!Xlr<i1ure 1ns1de the f'CV. 
appro~. tr"C 

rev hydrogM ccmcentr~t1~~ 
Syot~n1 A, 0 03v\1I% 
'.>y&tem 6' O 05vol~O 

AJ1 '"" r.-1" '"'"!<> lh•' toiu; ""111. rno._100111S,;t1 
11n'""""'' or1 J<ll) 11, 20J1', 

Woler 1,.,1 •I lhe lriR11g"I" '""'"' OP:i, 15(1 
irn•osuro:I oo )11ne s, 2oi21 Water level of the Turbine Building. OP2,904 

• Indices related to plant ~re values as of 11 ·oo. June 24, ltl1 b 

Status of equipment development toward investigating inside the PCV 

Prior to removing fuel debris, to check the cond tions inside the Primary Containment Vessel (PCV). including the 
location of the tuel debris. lnvestJgation Inside the PCV 1s scheduled As the w~ter level inside the PCV 1s high and 
the penetration scheduled for use 1n Units 1 and 2 may be under the water, another method need5 to be examined 

[Stops f<lr invc~tigal1M and equipment d~vcloprncnt] 
[1) 1nvest1gat1on frorn X-~J penelr~ilor{'' 

• From O\'.tober 22·21, the st~tus of X-S.l penelr111on, which may ba under the water and whioh 10 sct1eduled for uoe to 
11westiga1e the 1ns1de of rhe rev, was 1nvest19efod u>ing 1ernote-ron1rolleci ullra>on1c test equipn1on1 Results st1m"M thar 
lhe peMlrallM 1> not under lhe water 

• A.n investigation of the inside ot the PCV is schOOuled for arOL•nd the 1st hall of FY2015. Given the high radloact1vlt)' around 
X-53 pMetra\1M, the 1ntrllduct1M of rnmote-c~rdrolled equ1pmerit will be examined based on tM decontamination ~ta\u~ end 
sh1eld1ng 

12) lnvoot1gation pion tollowing the inve:;tigo11on ot x-;1 penetration 
• B;;~ed on tho rn~Jsuroment v~lues ot hyOr;ml1~ 1ead pres~ure 1ns1do tho PCV, X·G penotrat1on rn"ydecl1ne 111" e~t1rnalod 

tMI ~cc~i;i lo X-0 pen~tmt1on 1i 1l1ff1r111t 
• Fc>r actess from a11otl1~r penelrotion apprwchcs suc;h ~s i11rther down;iz1n9 the equ1p~1ent' or '1noving in w~ter to access 

the podcstal" am neco~s~ry and will be el.Jill med 

I/ I r-· ~1·~--
. l" ~,l 

! r. 

....._) 
•GI"""'•" 
1'11 StP iSponl ru•I Pool} 
1'2) RP'v iR'"lor Pre""'" V•,;•I) 
1'J) PC·11Prim'I) Conl!l1orreo1 V"'"I 
1'4.1 Pene1"1100 Through·hole of th' PCV 



Pro;iress toward decommissioninq: Work related to circulation coolinQ and accumulated water treatment line 
Jl1M25 2015 

Seciet~11~t of the T ~wo for COl1ntttmea1ureo for 
Dr.cammi$llOOll'I~ ond Co1itominated W/l\et Tt~atinent ,, Immediate 

target St1r.Jl'y cont1nu& 10cicto1 cooling and acnJmulated 1•1J\£:r treat1T1ent rind 11nl=-'1 OV(' rel1ab1l1tv 

ork to improve the reliability of the c1rculat1on water iniect1on 
cooling system and pipes to transfer accumulated water [mUi1ifri j:j[Sfm] 

CIEi o 
Tyrhoon meas11res improved for T:'lnk Area 

'''' ,1, • "' t- •-••.I '"''I '"' • .,,,,, ;,ol-'1 ,- '"I ,i, • '' ;-I '1 '•'>le J• ' • • •'"' ''"' '"'· rr "' ' 1· 
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--,111 
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.,,.,,' i. :.1: :>ir:clo:i·' 1.: ·;)"'I L. ol·-:OOI I l'Ot1 ;~~r- ""lo ·H'• . ,, ' 
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• Enhan.;ed rnin'liater measure8 were implemented. including in.;reaoing the height of fonceo to 
1ncre~sc the o~pacity to rctervc rainwater and installing rain gutter~ and fence cover to 
µ1eve11t rwnwater 111ftow, Thouyh a tot~I of JOOrnm of 1_ainfall was recurded bf typlrnun Nos, 
18 and 19. no outflow of contaminated 1 a1nwater lrom rn~1de the lances was cletected 
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St:l!il!)O t1111k 
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rqllllllllent ~k 

Stor11ge ta11k 
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M0b1le 01Jont1u1n· .. 

removal equr~rnent, • 
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l:\urlding 
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~alt treatm~nt 
IRO 

Miembrnne 
................. 

I U-~nllt&rnh ~tc Jf:!lrAowmul~leci 
, ater beatment 
\ (ku1i~1i'S~11y) 

F0cilit1eJ 

StQ1ag~ tMk 
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Betore 1nstalhhg the trnte cover After 1n~\Bll1ng the ten~e oovtr 

Completion of purific::ition oi cnnlt1minated water (RO co11r:Antrated s::ill water) 

Contaminated waler (RO .;oncentrated salt water) IS be111g treated using seven types of 
equipment including the inulti·nuclide remov81 equipment (ALPS). Tre~lment of the RO 
co11ce11t13t~d Galt waler \ll'as compl~t~d on May 27 with th~ exception oi the 1 emainrng wawr at 
the tank bottom The re111~i111ng water II.ill Pe treated sequentially toward d10111a11Hing the tanf» 

The slrontium-tr~Ated wi'l'er ft cm oth1:r facilrti~s th~a ~h~ 1m1lti-11t11~lide 1 em1lv~I equip1nN1I will b<~ 

re-purriied in the multr·nuclide 1e111oval equipment to t1rther reduce risks 

Preventing groundwater from flowing into the Reactor Buildings 

·1·,,v.,-.,,1,-,,,,,.,,,,,., 
1,, ·f·- -,1111s 111- , 11.-.11 _11 , 

rc·r,,,~c::::> 

""""'"'" 

!., fU™Pl~1.~:11:. ; .. ~ I ... -,'V . ~,.,,, !i; I" 
_;,,; '·'"'"l· 

, ... ~ •,, ~i:_ ~ 
ii'•-•"•llf<!" • ,,,,,.~ • • :'-i~' 

u ' '• i"~~I~ . ,. . 
~ ·~ ..... . 

Aiming 1~ reduce ~ie level of grvundwfiler by pu111ping sr1bd1ain wat~r teit~ we1e 
cortdu(\ed to verty the stable op er auan of wator toeatm~nl facil~1e1. i11dud1ng l~rl>d1~1n, 

Th~ 1e.su~~ ihowed th!lt ~1roL1gh pu11fic!lti~n by the. sy$te~1. llw qeml:y ot radio~t\1~ 
m~t~riob ~~cloied to b~low the ope.ro\lonol target ~nd no oth~r v micl1<1es w~re dett(t~d 

Rtdutln~ gro1mdwater Inflow by p11mplno $1lb-drilln w>!Wr 

Meo>ures to pomp llP ~rountmater ttow111g from tr.re mou11to1n sr~e upstream of the 
BL11ldng lo reduc~ the gromdwfiler irllow (g1 ou11dwate1 bypa-;s) have b~en i1nple1ne1~ed 

The pm1led up ~rounMllltr 15 \empor~r1ly stored In !Mb and reled$erl a~er TEP CO 
811d B tlmd-p~rty org~ni~811on have confirmed thBt 1t' qualrty maets opera~o11al ta1 getJ 

Thr'll1Qh perlodlo:;al n1on1tori11g, pumping ()f wello ond t;in~~ 1> oparot~d approp111!taly 
At1ht 01JM1vlll1(,n lit'k~ 1mrn1leci Jt ~ lmgrrt tqc11v~1rno: to tr11; 1Jc11l~m9> 1he trend 
$howrng i dei;line in 9r01indw~ter level$ ii ehe\\ketl 

The 4n~lytlt~I ro1ults Qn ~toundwirl:et o'lflow into the bw1IQi11gs ba10Q on e;iotmg dqt~ 
:.how~d" declrr11nQ tr~nd 

Via a 9roundwale1 by pas~. redur.e lh• 91oundwaler l•vel a111u11d the Bulhing and 91oundwal•r inn ow ln\1>lhe Building 

r '"'"'"'l r111 · 
... ~--- ~ To pteve1\t the lnnow or q101.mdw~te~ 111to the 

Reador Build111go, in:;\all~tioo ot rmpenneable 
wall:; 011 tM l<111d >Ide 1> plllnned ~------1 

~~:~1:~g~:~~\ f~~~n~~11.::t~."-~ 1~peo . ~l:,:,c:::·''' ,1 
,_. iu.ile 

R~gad1ng tlw 1t1ou11t~1n 11de wt11tl11Mll 
tornn1cnceprcted11glteeoing, npprox 99% 
i~tallllt1on oflto:e11 plpf> has heo11 
wmpl~te(I 

loi 11p•r.11I\' 

>lorm ,i,.- '""· 11 
11·.·.-loi 

Fre-nirl!J fu11ct1oni119 tes~ 'tarted 011 Apnl lO ~O 15 

ln•talli119 land-~lde impenne•hle wall~ armuuJ Una~ 1-t. lo prevent th• inflow nf g1oundwaler ln10 RfR 



,Jun~ ?S {015 
Secretan~t of the r earn fur Cuunterrnea3urs8 for Decorn1~1ss1o~in~ 

Progress toward decommissioning: VVork to improve the environment within the site arid Co11t~m1n~ted Water Tre~tmen't 
6i6 

Immediate 
targets 

Reduce the effect of add1t1011al release from :he en:1re poi,ver sta'.1011 and radiation from rad1ocict1ve 1~.-aste 1second'1ry v1a:er treCltment 1v";ste. rubble etc ) 
generated aft8r the accident to limit the cffecti\18 rad1<Jt1on dose to be ovv 1 rrSv.'ycJr at th8 site boJndaries. 
Prew;nl co11tmnir1ul1on expHn'.>1on 111 seu decu11turrnncit1on w1th111 tl1e site 

Expansion of full"face mask unnecessary area 

Tim numb8r of dust monitors has in~reasod to ter1 with additional 
rnnmtors installed 1n Units 3 and 4 slopes Hnd tank areas. the full­
fare mask 1in11eoossary area will be expanded to approx. 90% of 
the site from May 29. 

However w~anng full- or h~lf-foce m8sk is required for works 
exposed to highly concentrated dust; and full·foce masks, for 
workt. involving n risk of 1nge;ting concentmted snit w<ilN, etc 

JiJ ~· ··~ -~': ;.....,.,." 
• :-1~: illitl.~0 

@JGI ~. H .. i..~,_,o 

.J I Full.face mask 

""" ~ ~::'"'~'"' .... 
. ./ 

pUOdM!"""" '·. 
-· -~~ .. 

f ull·fata mask 1mnece~sary or ea 

Operation start of the large rest 
house 
A largo rost house for workers was 
established ~rid its operation 
commenced on May 31. 
Spaces in the large rest house are 
also 1nslalled for office work <1ml 
collective wort..er safety check~ as well 
ao taking re8t 
To further improve .11 from a hygiene 
perspective the dining room has been 
temporanly closed Following the 
renovation. the operations will resume 
from late Julv 
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Installation of impermeable walls 
on the sea side 
Tn pr~vMt 1:<:1nl~m1Ml10i'l ~'pil11i1or1 11'110 lhll >M 
wMre cont am nat~d water Md 1~0.k~d into 
9ro1JMWilt~r. in[.)llrmeabl~ w~lls are b€1ng 1n.ia11ad 
(sched11led for compl~tlon in September 2014) 
1nstillld\1011 of ~l~~I pipe sheet piles t~mpornrrl\' 
cornpleted by )~ccmber 4. /D13 except fnr g 11iprs. 
fhe ne~t stage w1ll 1nvolve 1nstalhn~ steel pipe , 
st1eet pileo oulmle Ille port lar1dfill1ng w1lh1n the Installation status of 1mpermenblo wall! 
porl, ond rr1stolhng o pun1ping fodhly to doo~ i)efor~ on the oea Sid~ 
the (;Onstr~ohc·n completion (Londt111 otat~o on the Un1t 1 intake side). 

Reducing radioactive materials in seawater within the harbor 
• fM 8rra11·11col r~eult for d"I' i1Jch "' the d"11;1i\' ond l~·iel or ~rounct,,ater on lhe ••>I IS"'i "d" 01111e Bu1ld1ng 
1doni~~d 1r1a1 corto1n1na1ed 'round~J•er ~JS le°''''' rnlo SCilW,ll61 

• No s1~n1llcon1 c11ao~e hM beM de1ec1e<110 SNw~te1 wl1h1n t~e H¥bor fvr lhe pas1 mol'I~. nor wM iov slQnr~csot 
oh'"9" do,.crnd n off;ho"' ''""""'''""' re•ult• ., of lo;l month 

• fo prev'"' c.onlcwir10iOrl e>pom1orl 1nlo lhe '"'· •he followinq ""°'"r"' are """'! 11nplemenlerl 
\11 f'Cll1'~nl l•a'''" of oonlamrmJWd w•t~r 
• Cmund rn1pr~wrncnl behrnd ~10 billl~- lo ~rownl l11e "P""''"" of rJcliooclil'e 1nlonol; 
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lii!M 
. 2"i'IJl!l!ii 'J'•/Pll!.!i!5rl'li (l;l;) ;j(-1) :.>'.1=i 7 

/150326_01_3_1 _04,pdf 

-ffll!M!lillh"' 

27 I ;'lj !;lio 7K . Jl!cpRWlt!ll'~i~ !;Ill!< g 
I ~@Jf&15-IAJ@ I iii ;J!'lJ'!tn li'l!t1l11'! r: '* m * 

!illl!liiilk ( t:,,? L.P.!Uo :!<ii, Ji\= t;:;? L.P.!l.\!i!ll'iil 

A.7')- . ;!'> lti!l!lli'i:li: i~1Jlii A 7 1!- 2 }.i'~JffF.tMJ~tj:l 

IRID ©lnt~rndl10f1<il R~<,ecm:h 111,11tutP for Nucl~~r Detonirn1"ion1ng 
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C®l?))) 
~'tff rJ\J~ 

• 7J<~I!=~m~4?1.JO)-j"t:,, ~1:.;_;IJ{:tb ~ ''i!~\; kO,&tg~~ (KU RION, 

SARRY) 0) O,&jg~0)1/""~l-- 1) tt~rl.i9 ~f::.('/), J!&jg~O) A Cl 7.l<ctl:l Cl 
7j(O))J;Ji~t FFl ~ 'f::.1~""/l-- 1) ~!jlffllit~MfiL -C~ '~o 

• ;: n *-c, =F 1:F 4ij r =~it *4 tr* lf:li L, A. o 71< c tl:l o 71< 0) *~ *i ;; Ji :n\ *ff t ~ 1i1fi 

L -C~-C ;IS~), ~ @l Ii 3¥ Rl(;25fFJi l:f*lf:li Lf::.~it*4t~~c L -C, ~ l' 0) t~ 

fi 0) ~ ~tfi~ :J:i\ *ff t ~ 1iifi L f::. o 

r *iR 1i~ tl:l *~ fi 
(3 *JR1i~ tl:l t~fi 
CY *JR n~ tf:l t~ ff 

:6DCo, 94Nb, 137Cs, 152Eu, 1s4Eu 

: 3H, eosr 
:238Pu, 239+240Pu, 241Am, 244Cm 

• 1f:li~~Lf::.1i~~tfi~-i'-?l!;:J:, ~0)/5)$;-C~I!o 

"' ~tl:l*~fiO)~~tfi~flli 
"' 7.l<~it*4$0))JIJilt~t 

IRID ©lnt~rndllO~<il R~<,ecm:h 111,11tutP for Nucl~~r Detonirn1"ion1ng 
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C®l?))) :n' *rr ~it*~ 0) ,,.~ ¥& 
~i:t*416 t:~Uf~ 8 f*~ijl;pJT 

Ll-RW2-1 H25.7.9 
• $ RW±i!:l l' i'i!i!i ;~ ~ 7)< 

(KURION.A l:::J 7)<) 

Ll-RW2-2 H26.3.11 
• $ RW:lt!! l' i'i!i!i ;~ ~ 7)< 

(KURION.A l:::J 7)<) 
.A l:::J 7!< 

HTI/B:lt!! l' i'.1Hlll 7l< Ll-HTl2-1 H25.8.13 
(SAR RY .A l:::J 7)<) 

Ll-HTl2-2 H26.2.11 HTI/B:lt!! l' i'.1Hlll 7l< 
(SAR RY .A l:::J 7)<) 

Ll-KU2-1 H25.7.9 KU RION tfj l:::J 7)< 

Ll-SA2-1 H25.8.13 SARRY A'Kt tfj l:::J 7)< 

tfj l:::J 7)< Ll-SA2-2 H25.8.13 SAR RY B °Kt tfj l:::J 7)< 

Ll-SA2-3 H26.2.11 SAR RY A'Kt tfj JJ 7)< 

Ll-SA2-4 H26.2.11 SAR RY B 'Kt tfj JJ 7)< 

$li:$* 
(µSv/h) 

140 

72 

83 

48 

13 
12 
12 
15 
17 

* 50ml!:50ml1 \47 Jvmi:1:::~){~ L-t~c;J>O)~ iilii:IHi $, ;~1J:;E El l~H261l'-8.FI 7 El"('.;\; iJ, B.G. 1~4.5µSv/h, 
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C®l?))) 

1.E+07 

1.E+06 0 0 
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0 
1.E+05 

OJ -M 

~ 1.E+04 -<T 
ID 
~ 

ill! 1.E+03 

~ 

~ 1.E+02 
~ 

~ 

1.E+01 

1.E+OO 

1.E-01 6 

11/6/17 12/2/26 

IRID 

r *JR 11~ tl:i *~ 11:n'1JT *s J; 

0 
0 • • • • 

6 • 
6 <> 

' ... • 
12/11/7 13/7/19 1413/31 

B jtj" 

1.E+02 

M' 
E 1.E+01 0 

~ 0 

~ ill! 1.E+OO 

!Ill 
0 
~ 1.E-01 

1.E-02 

" 0 

0 

6 6 

0 • • 
" 
... 
• 

• ... 

11/6/17 12/2/26 12/11/7 13/7/19 14/3/31 

B N 

e KURION .AD7J<(<rlEJ) 0 (~:j:~j!r) 
• SARRY.AD7J<(<r1Ei) D• (Plt~]!r) 
+ KURIONt±lD7i<(<rlEJ) <> (~:j:~]!r) 
* SARRYAi'iit±lD7!<C<rlEll 
J. SARRYBi'iit±lD7K(<rlEJJ L:. (~il!~]!r) 

">'" 137cs: .A. IJ 7l<illUlO)iJ11' l;t~iH1tL.f:iFiFo 
t±l IJ 7l<ilf!ti;:l:+~"ili~ \0 

;... 60Co: ~il.JfJ{j.::~~ 'o 
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C®l?))) 
/3 *i :Ii~ te *~ ~1 ~' *rr*a !l 

1.E+05 1.E+07 

~ 

~ 1.E+04 E 1.E+06 

0 0 " -!! - 0 tr tr D 0 al D 0 
!!!. 1.E+03 ti • ;; 1.E+05 0 b. 

b. OJ 0 ii! 0 I .. I.~ &! @ • !Ill 
~ •• .. 

iF 1.E+02 g> 1.E+04 • 
~ 0 

1.E+01 1.E+03 
11/6/17 12/2/26 12/11/7 13/7/19 14/3/31 1116/17 12/2/26 12/11/7 13/7/19 14/3/31 

Bit Bi;j 

e KURION AIJ7/<(~lliJ) 0 Ol~U~'i!l') 
• SARRYAIJ7J<(~lliJ) D • (!a$ii'i!l') 

'Jr 3H, 90Sr: i.IJlO)jg 1' I~~~ 11::1tl fOil '"C:' (!(,~ o 

+ KURIONi±llJlk(~lliJ) <) (la$~'i!i') 
* SARRY Ail'ii±l IJ7J<(~lliJ) 
.A. SARRYB*ii±11J1k(~lliJ) "" (Jfl$~'i!i') 
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C®l?))) 
a *JR 1& tlj *~ 117.J' *JT *a~ 

1.E-01 

~ • 1.E-02 E 
~ • 

" 0- D " 
>: 

"' - " l!!J 1.E-03 D • 
!Ill 0 • 0 
~ 
0. 

1.E-04 • • N 

1.E-05 

11/6/17 12/2/26 12/11/7 13/7/19 

8ft 

e KURION AIJ7/<(~lliJ) 0 Ol~U~'i!l') 
• SARRYAIJlk(~lliJ) D • (!a$ii'i!l') 
+ KURIONi±llJlk(~lliJ) <) (la$~'i!i') 
* SARRY Ail'ii±l IJlk(~lliJ) 
.A. SARRYB*ii±11J1k(~lliJ) "" (Jfl$~'i!i') 

IRID 

i 
• • 

14/3/31 

1.E-01 

M" 
E 
~ 1. E-02 
C" 

"' -
l!!J • ~ 

* " !Ill 1.E-03 D " • ~ D " 0. 
~ 
N 

+ 1.E-04 ~ 
0. • • N 

1.E-05 

11/6/17 12/2/26 12/11/7 13/7 /19 14/3/31 

8ft 

"/' 23spu • ;:;hi"t'o:>5:i'~ITMi*c~f~~o 
"' 239+24opu. ;:;ti, i\:'o:> :S:rtlf *a:lf:! clillfi~ o 

[ #;::1§" l r~m§[j<;:mrnt T-r?o:>~ll:ilfi', iifii~l:~"t 
~ ~.ll. ~1J o:> ~.ll. IE I: i!t-:5 <~I:~.&~~ t IE If>~ 15-;]' J 
I: c6 It .Q ~ill.~ t.ll. ~ ~ 9} 0) 71< i:j:i 0) i!llill!JH~ 
23sPu, 239Pu, 240Puo:>~ '-f;ht4x10-3 Bq/cm3 
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C®l?)))~~ (Pu~t±i r=M9 ,@~!Jliiffi) 
•Pu©Ei3:!¥: 
• 23apu/ 239+24opu0)1i~~tFi~ttfJ't;~ ~@l~t±l ~nt::Pu ld::t!i11~~­

DR -Tt.J~~pJf $i!iJl:l:E8*9 ~t©~:;s;tt;n~o 

• ~I!L-t:.~~~7J<i:j:l ©Pu.m©~itJ: 

~I!Lt::~~~71< 120JJ !---/$ O)Pu~_;_: *~0.15 g 
(~~ 1-3~1f!'El~t0)~1C,'~*~Pu~.;J1t~'.ii~:: *~1.8t*) 

• ;:n*-rr:~JIL.t::~15~7J< (H27~4~ 9 B ~ ,r1!il-r*~1207Jt) fJ{ 
~@l©*~B~~~~©~Mn=~~fi~ 

• :7.J'1rrfm~~jj:0)1J'~~ '238Pu~~tFi~;Jl~~Pu ~1.!1:1**.llfiX:©ti~ 
fm*~ m~ '"CPu~~+~_;_~lft±l 

* tl:l!ll! E3 ;$;JliFf :tJlf;litlii~Jf~t~'11l":j:f JAEA-Data/Code 2012-01 BJ 
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C®l?))) r *i1i~l±1*~~i~'~rr*a:l 
J&~;j'~~i!l£J3!: (Bq/cm3J 

m ~tt*4:g 6oc0 94Nb 137Cs iltn.lm-
(~5.3~) (~2.0x 104~) (~30~) (~14~) (~8.6~) 

3 Ll-RW2-1 :>X 1 (1.2+0.2)X 10-1 < 1x10-1 (4.6+0.1)X 104 < 4 x 10-1 <2x10-1 

4 Ll-RW2-2 < 5 x 10-2 < 8 x 10-2 (2.5+0.1)x 104 < 3 x 10-1 < 2 x 10-1 

5 Ll-HTl2-1 (3.2+0.1)X 10-2 < 7 x 10-2 (2.6+0.1)X 104 < 3 x 10-1 < 2x10-1 

6 Ll-HTl2-2 :>X 1 (5.2+0.3) x 10-1 < 7 x 10-2 (1.5+0.1)x 104 < 3 x 10-1 < 2 x 10-1 

7 Ll-KU2-1 :>X2 (2.2+0.2) x 10-1 < 9 x 10-2 (3.5+0.1)X 101 < 4 x 10-1 <2x10-1 

8 Ll-SA2-1 :>i:i2 (5.4±0.2) x 10-1 < 7 x 10-2 (4.9±0.2) x 10-1 < 2 x 10-1 <2x10-1 

9 Ll-SA2-2 (5.5+ o.9) x 1 o-' < 7 x 10-2 (2.9+0.2) x 10-1 < 2 x 10·1 < 2X 10"1 

10 Ll-SA2-3 < 4 x 10·2 < 6 x 10·2 (2.3+0.2) x 10·1 < 2 x 10·1 <2x10·1 

11 Ll-SA2-4 :>X2 (2.2+0.2) x 10·1 < 7 x 10·2 (2.7+0.2)x 10·1 < 2x 10·1 <2x10·1 

» 6°Co: 2~te*4'!:1lif<~~tf:l o 

'r 137Cs:~-CO)~i1\*4-C~tf:lo 

'r 94Nb. 152Eu. 154Eu: ~-CO)~te*4-C::f~tf:l o 

l&Mli~i.!Uilt, il\*4(1),Uli;i, 13 f::;t:;' 'T1iliiL (2014.9.25(1)fiiJ 
:S:Hli ii (1) ± (1) I& (1) 1lJ( fi~ I 1 , H 1lJ( 1iUil ii' <: ii'.> 7,, , 

* 1 137Csiilli 11i¥ilt!lo/J U:t!ll!!lo/J) J2,J.J. <:(1)5t~li*i!i!t! 
*2 '°Co, 131 Cs iii Ii 11i¥iii1o/J O:t!ll!!lo/J) i6J.J. <:(1) n' :i'JT*i!i it! 

IRID ©lnt~rndllO~<il R~<,ecm:h 111,11tutP for Nucl~~r Detonirn1"ion1ng 

11 



C®l?))) 
f3 *i1i~l±1*~~I~'~rr*a:l 

3 Ll-RW2-1 (8.7+0.1)x 102 

4 Ll-RW2-2 (3.9+0.1)X 102 

5 Ll-HTl2-1 (5.5+0.1)x 102 

6 Ll-HTl2-2 (3:6+0:1)><102 
.. .. '' ''' ''''' 

7 Ll-KU2-1 (8.9+0.1)x 102 

8 Ll-SA2-1 (5.0+0.1)x 102 

9 Ll-SA2-2 (4.9+0.1)X 102 

10 Ll-SA2-3 (3.7 +0.1) x 102 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

11 Ll-SA2-4 (3.6+0.1) x 102 

;.., 3 H , gos r :tt-C 0) ilit*:J. '\:' ~ tl:L 

l&Mli~illii<l:, iil*40)~tJia Sf :::<l:JL '-C~iliiE, (2014.9.250)@) 
))':lff fi! 0) ± 0) 1i 0) !& fi! I ;I: , ~t !& ii! i~ ~ "( il'.i 16 , 

IRID 

(3.6+0.1)X 104 

(2.3+0.1)X104 

(2.3+0.1)X104 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

(1.4+0.1)X 104 

(2.4+0.1)x104 

(1.9+0.1)X104 

(2.1+0.1)x104 

(2.2+0.1)X 104 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

(2.3+0.1)X104 

©lnt~rndllO~<il R~<,ecm:h 111,11tutP for Nucl~~r Detonirn1"ion1ng 
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C®l?))) 
a *i1i~l±1*~~I~'~rr*a:l 

;l&~til~illll (Bq/cm3
) 

m ait*4~ 23sPu 

(~88:1j::) 

239Pu+24opu 241Am 244Cm 

(*g4.3x102:1j::) (*g18:1f:) 
3 Ll-RW2-1 (6.2+1.4)x 10-4 < 3 x 10-4 <4X10-4 < 3 x 10-4 

4 Ll-RW2-2 (9.8+2.3) x 10-4 < 5 x 10-4 < 6 x 10-4 < 3 x 10-4 

5 Ll-HTl2-1 (6.2+0.4) x 10-3 (1.7+0.2) x 10-3 <6x10-4 < 3 x 10-4 

6 Ll-HTl2-2 (2.0±0.2) x 10-3 (7.7+1.2)X 10"4 < 4 x 10-4 < 3 x 10-4 

7 Ll-KU2-1 (9.9+1.8)X 10"4 < 3 x 10-4 <6X10-4 < 3 x 10-4 

8 Ll-SA2-1 (2.5+0.4) x 10-3 (8.4+1.8)X 10"4 < 6 x 10-4 < 3 x 10-4 

9 Ll-SA2-2 (3.7±0.5)X 10"3 (1.1±0.2)X10"3 <6X10-4 < 3 x 10-4 

10 Ll-SA2-3 (4.5+0.3) x 10-3 (1.9+0.2) x 10-3 < 6 x 10-4 < 3 x 10-4 

11 Ll-SA2-4 (3.6+0.3) x 10-3 (1.2+0.2) x 10-3 <3X10-4 < 3 x 10-4 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

l- 238Pu: ~"(O)~it*4"C~t±lo 
~ @] 0) ~ t:l:J fl I ;J: , ;: ti 11:: "t: 0) 11< ~it*40):7.i'1.Ff *6 :!11: c Fiil fi Jl" 

y 239+240pu: KU RION A. IJ 7J<())2~it*4cKURION:±l IJ 7)<0)1~it*4'fflfff;~~:±l0 
;.. 241Am, 244Cm:~"(O)~it*4"t:1'~t:l:J 0 

!ill:M!~ii!Uil;l:, i;U40)$!l/i! a 1::;1;;, '"ttilllE, (2014.9.250){m:l 
:1l' :tfi' fm: 0) ± 0) ij/ 0) ~ fm: I j: , at~ fm: l\'l i!t -c' i!r.> ~ , 

IRID ©lnt~rndllO~<il R~<,ecm:h 111,11tutP for Nucl~~r Detonirn1"ion1ng 
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20151!' 7 Fl 30 B 

*Jjlil[:h,f$-:'it~t± 

,, 201 51!'6Jl l::;i';it-@ 1 -4-'5-lli!liil'F'IPJl!J;;ti•i?O)i!l;J!Jfl'JJiil:th~~o'l'filliL..to*oll!. 9.6 x 10' (Bq/il1f) 

5f<iil\C'<\;; CJ, );!(th 1'f>!i'O) El Ii\\@ ( 1.0 x 1 07 Bq/ il1f) ~ l'@l? -CL'-@;::c~li(li;!;l...to" 

> *Ml: th!::}.; It -@jjj:lllJJJI,l'i'-O> :"El<\ <P 1"!Mtt '!l!li::t :SJli: l;l:. Cs-134: 8.8 x 10 " ( Bq/ cm7
) , Cs-137' 

1.6 x 10 " ( Bq/ cm7
) <' <\;; '). !!l "'!@ti< 1 1i'ro9*1<*l'1L.. f =ll!'S. liii:llll:\ltll'-1 =}.;It -@'Jl(f ;f < &\i!:!i!: l;J:, 1i'ro9 
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), Cs-137: 3 x 10-s(Bq/cm3~ j 
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1. :f&tfj :l:fli'ffili (::?L '-C 
1& 1±1 _;_ ~flHi ft! ( 6 Fl ~flHi ~) 

Jjj( 7-~l!.1¥J: fl'~ PCVtJ. i\ igJ! ~ i\ f 4 

Cs-134 Cs-137 Cs-134 Cs-137 

1-15-W 2.5E5*ii!I 4.0E5*ii!I 3.4E1*ii!I 5. 7E 1 *iill 

2~W 3.5E4*iili 1.3E5'1<ii!ll 1.0E1*iili 1.7E1*iili 

3~W 2.3E4*ii!i 3.8E4*ii!i 2.6E1*iili 8.9E1 

4~W 3.0E4*iili 5.0E4*iili 

,,..~+ 
"' a -

1& 1±1 :i:~flHi ft! ( 5 Fl ~iilli ~) 
Jjj( 7-~~.1¥J: ff~ PCVtJ'i\ ~J!~i\f 4 

Cs-134 Cs-137 Cs-134 Cs-137 

1-15-W 6.8E4 2.2E5 3.2E1:$iili 5.5E 1 :$iili 

2~W 7.5E3:$iili 1.5E4*:"ili 2.6E1 :$iili 4.2E 1 :$iili 

3~W 5.0E4*iili 1.4E5*iili 3.0E1:$iili 5.1E1:$iili 

4~W 2.9E4:$;,li 5.2E4:$iili - -

.g.~+ -

!Ii 1lt: Bq/llif 

Cs-134,Cs-137.g.a+ii! 

;lj\-jj ;:z Cs-134 Cs-137 A~f 
"' a 

2.3E7 2.5E5*illi 4.0E5*illi 6.5E5*illi 

1.2E9 3.5E4*i11i 1.3E5*illi 1. 7E5*illi 

1.2E9 2.3E4*i11i 3.8E4*i11i 6.1 E4*i11i 

3.0E4*iili 5.0E4*;ili 8.0E4*iili 

3.3E5*iili 6.2E5:$iiMi 9 6E5:$iili 

!Ii 1lt: Bq/~;'f 

Cs-134,Cs-137.g.~t@: 

;lj\-;tf ;;z Cs-134 Cs-137 """~+ "' a 

3.1E7 6.8E4:$iili 2.2E5:$iili 2.9E5:$iili 

1.1E9 7.5E3:$iili 1.5E4:$iili 2.2E4:$iili 

1.2E9 5.0E4:$iili 1.4E5*iili 1.9E5:$iili 

- 2.9E4:$iili 5.2E4:$;,li 8.2E4:$iili 

1.5E5:$iili 4.3E5*iili 5.8E5i1iiili 

;&gffij~~l.!llO)tJl1'; ..!: . '€l:ilf tJ\-~L..f,H 'i;1';tJ\il'.> ~Ji't, 

1 



2.1 1 ~-0):/&tfj:l:ffiiilli 
1. Jtlltu1·-lllllr~i 

( 1 ) f ;\f iH'I :<Ei>li!llcf ;\ft= Jliil! ( Jii 1:!LBq/ cm3) 

l!Ull B t*l,eli ~tiii ~t i1!i i¥li1!i CDi¥11Wl 
J-t- J-t- J-t- .l ll~ 

11M-
t±rn f;f!:UR7{;, 

6/10 
Cs-134 ND(7 7E-7) ND(76E-7) ND(B 1 E-7) ND(5.7E-6) 
Cs-137 ND(1.2E-6l ND(1.2E-6) ND(1.2E-6) ND(9.3E-6) 

1-' 1. ~-~~--· 

L 
(4'7PJi) 

1 ll:Jl;!n11· -llJi!r,i r ---. -- - --
' .. I r- · 

~f;>,f!!!\lfR!l!lr.i Fl r.i :;p: !5J =IB)i;t J± C!J;~ 
2.PCVt{J. 'Eflt:.iATk 

f;\ft=1'1i1i 4.8E-6 1.4E-5 
Cs-134 1.2EO 
Cs-137 1.9EO 

f ;1 f ;Q1J JEl>a !llE< lJ•§ )l;J ttJ; •J • h~ tiJ i!:lil !ii;!: l:tJ~ 1!ll Pli~IJi!ffl 
(2) Fl r.i;lr!l;~$!4'1ili • 15,395m3 /h 

2. PCV:li".~ '!W W:t J.-r 1. 
( 1 ) f ;\ f iHIJ Jti:li JI' i::f ;\ f 1:= 11il! 

lli-f:li' J!I' Ii 

f;f;Q1J)Ei!Jpfi .1..f;f'E=1' 71M-

1 l'l-lll! IJ;\ 'f :Ii' l11Vii! <7l Ill 1:1 llfl <ll 1 ;-~. 

l*l!J!B t~fl (1)PCVIJ°;>, 'illlll!~ ;i, t Mt: J:l (Bq/ cm3) !2Jf ;i, f !!!\ llJ! Jl!lfl!I Fl rill IJI !5J (cps) 1-B)i;t tt CD!~ 
(cos) 

6/10 
Cs-134 
Cs-137 

(2) Fl r.9:;p:15Jjj1\jliflj\Jl'. 21m3/h 

3. 1& l:ll :I: M!fili 
~!iJJ"' -11Ji\r.9(Cs -134) 
~!iJJ"' -llJi\r.ll(Cs 137) 
PCVJJ 7-'ilJl!yXj i.(Cs-134) 
PCVJJ'7''il.!!!YXr MCs-137) 
PCVJJ';i,~l.!l!YkrMKr) 

ND(1.6E-6) 
ND(2.7E-6) f J. f'E -Jliil! 1.BEI 

=1~11 
PCVJJ'7/~l.!!!Y7'tl-tf:l J:l 

Kr-85 

= 1.4E- 5 x 1.2EO x 15395 x 1 E6 
= 1.4E 5 x 1.9EO x 15395 x 1E6 
= 1.8E1 x 8.9E-8 x 21E6 
= 1.8E1 x 1.5E-7 x 21E6 
= 1.1EO X21E6 

fl r.9:;p:15Jfili(Bq/cm3) 

1.1EO 

PCVJJ ';i, ~ !.!!! ;, x t MKrtllt Ii< $li!.IJ = 2.3E7 x 24 x 365 x 2.5E-19 x 0.0022 /0.5 x 1 E3 
W~i!'ifi~l!llff.lt~B .t. ~ttfli-"H ... f.i'.~ 1~'d;f){~LJ*T" 

Cs 134 
I.BEi 

Cs-137 

= 2 5E5Bq/ll1i*iilli 
= 4 OE5Bq/IJ1i*iilli 
= 3.4E1 Bq/ff,f*f~ 
= 5 7E1 Bq/11\!i*f~ 
= 23E7Bq/ll\!i 
= 2.2E-7mSv/<f: 

8.9E 8 
I.SE 7 

2 



2.2 2 ~-0) :/& tfj :I: ffiiilli 
1 ' 11~1li.~ii 

( 1 ) f J.fi~IJ !E*li!l!i:f J.ft::'iji1! (lj! fftBq/ cm3) 

llllm1 E3 :IP<t!!! CDIJ~ lli i'itir. tl:HJ 

Cs-134 ND(3.4E-7) 
6/1 

Cs-137 ND(5 5E-7) 

%if J. Hlllm1 J!Jl ra1 fl r.1 'l11$J :t~ ~ tt GY® 
Cs-134 8.0E-1 fXft::'lf@. 4.2E-7 UE-7 
Cs-137 1.3EO 

(2) fl r.11J~lli~ltiilliii11•: 10,000m3/h 

2f Q-r? fn.:t-J>O) ~l!r.i 

-, ................... J 
' ' ... - - - - -------
' r ----
' ' ' -. -----
' 

liil 'I' :Ii' J!!! Ii 

2 "i-llll 

71M-

...... t 
3.PCV!J'J. 'ill! 

';Xfb 

fAfJN1J)'El!ipJT .;. f7.f'E::1 

liil 'f •IFJ'!!lill OJ Ill i:i llf!OJ1 ;-:/ 

I IJ~ lli ilt ii!li 

71H- .6. 71M­
;\D tllD 

71M-

2. 7"11-Y 7 ~11· ~-!~(}) lll!ifll'I 3. PCV:IJ';i:o;JJ\/f:i'k 
( 1 ) f J.f i~IJ IE*~!!! (lj! fftBq/ cm 3) 

l:l:m1 E3 :!till jj~ lli ~ll:iilli .i\ i:J 
( 1 ) f Af i~IJ :iE*li!!!i:f J.ft::?fi1! (lj! ft;:Bq/ cm3) 

Cs-134 2.3E-6 
6/1 

Cs-137 8.9E-6 

!lllm1 El :1~11 (j)PCV!J' ;\ ~!!ll'IX 7 J.tjj i:l tt~I 
PCV!J°J.';'l.!ll';;\fbtl:: i:J 

Cs-134 ND(1.7E-6i 
B ,,...., ·: Ba/cm') 

6/1 
Cs-137 ND(2.7E 6) Kr-85 6. 1 El 

( 2) fl r.i;rn:: i!lll¥liiffilli : I 4.469m3 /h i2lf;i.f!!llll~Mr.i fl r.i 'I' :!SJ ffi~tt CD1® 

f;\ft=?it 1.1 E-5 3.5E-6 Cs-134 1.6E-1 
Cs-137 25E-1 

4. !& ti:\ :iJil 1afi 
(2) fl Nlllfl$J)f,!.l:*li!I!: 19m3/h 

IJ~lililtiillitt::i:i17·o·Y?fn';t-J>(])~J!lr.i(cs·134) =1.7E·7 xs.OE·1 x10000 x 1E6 3 

IJ~lililtiillitt:: i:i+7·0-Y?fn';t-J>(])BJ!\r.iccs-137l =1.7E-7 x 1.3EO x 10000 x 1E6 + 
PCV!J';i.'m'l.!ll'IJ.fb(Cs-134) =3.5E-6 x 1.6E-1 x 19E6 

2.3E·6 x 14469 x 1E6 = 35E4Bq/ll'f;!:iil!i 
8.9E-6 x 14469 x 1 E6 = 1.3E5Bq/1Cf;l:jjl!j 

= 1.0E1 Bq/a;/f;l:jjl!j 
PCV!J';i.'m'l.!ll'IJ.fb(Cs-137) =3.5E-6 x 2.5E-1 x 19E6 = I. 7E1 Bq/a;/f;l:jjl!j 
PCV!J';i,'il'!Jll';;\fb(Kr) = 6.1E1 x 19E6 = 1.2E9Bq/1Cf 
PCV!J'J.'il-1.!ll';J.fb(Kr*i;J:(f,~:!il:) = 1.2E9 x 24 x 365 x 2.4E-19 x 0.0022 /0.5 x 1E3 = 1.1 E-5mSv/1f 

W~i!'ifi~l!llff.lt~B .t. ~ttfli-"H ... f.i'.~ 1~'d;f){~LJ*T" 3 



2.3 3~Ui©:/&tf:j:l:ffiiilli _ .. .. ------------ ---- ---- -

1 )]{ f-j:fill!l..t $ r ' - UJlH-Ji'illJ: R~ ({)fJ.fi~IJJE:tili!li!/::f;l.ft:?iil!Clii.1ITBq/cm3 ) ~~ , , ~ 
l!iilf~ B t!lll ifii!§1 (l)ifii1§2 

... 
~~11.1y>< ~ 

Cs-134 ND(1.7E-6) 2.0E-6 
,.. ___ -

3PCVJf ;i. '1'11lv;\ t l 
6/18 

Cs-137 2.4E-6 6.9E-6 

~L:D~I 
' 

' ~- - 711~7-

~'f'0)'/&1~~ l&W li~iJliiHil: 1ll!:lfl 
(Cs 134+Cs 137~i!ti~fJ1-i'riJ ~' WiiJi~IJiUll) L: 

(g)f J. f f,f(lf~ l1Jl ra9 !'l r.i "' ±SJ t~ ;i>ltt (I) I@ 

fJ.f Cs-134 2.4E-1 

t=?1il! 
8.4E-6 5.3E-6 

Cs-137 82E-1 

(2) !'l r.9iliiii*l¥!iJliiffi: 288m3/h 
(2015.61lJUf0) lffl ijlAAJ: •J tiiim~:±:liCO 08m3 I s)~~iJl1iHi) 

2. *1!!e11,t 
( 1 l f .:\fiRll'.lE*limi::f .:\ft:?fili (!i!-1:!J:Bqicm3) 

ll r,9'I'l\Jii!h(-l!fiO\c'I!§11i0l 
f ;\ H:: 9 0) iill l'i: !JiU!l 

3. PCViJ';i.'lfJ,1;,;i.7[., 

llii .:r tfi ll! m 
fAfiMIJ)Ej!jpJi ..lf:Zf't:9 71M-

3 'il ~ liii 'l'-ffi iirnl. OJ 1111 a llll 0) 1 ;-'-' 

( 1 ) f /..f JJIJ )Eifi!i!ll!i::f ;\ft::?iil! (Jjj_ 1:!J:Bq/ cm3) 

l!iil!ilB t!lll!i (j)llJ! ii§ /I •)f !llll!il B ~flli G)PCViJ';i._ 'il.!!~J.tlt±l D :f.MI 
PCViJ'J. 'i!!Jly;(;J-tfj D 

6/18 
Cs-134 ND(l .7E-6) 
Cs-137 ND(2.8E-6) 

Cs-134 ND(1.6E-6 l'l "-•TI1i$Jiil!(Bn/cm') 
6/18 

Cs-137 5.5E-6 Kr-85 6.2E1 

@f;.f!Jiil!ilJIJlllll !'l llll ;p: !SJ m~tt dl1® 
®f-'HllHl~Mra9 !'l r.i"' ±SJ t~;t./ ti: (j)/@ 

fJ.f 

~ 
IOE-5 62E-6 

( 2) !'l r.i ii i!l!l¥ ~ijl1iffi : 21.526m3 /h 

4. 1i!l: tf:l .a fl! iilfi 
IJii 'ftfii!Ll:: tlfl+llJ!$/\~f(Cs-134) 
IJii 'ftfii1Lt /lfl+llJ!$/\~f(Cs 137) 
PC Vii' ?.'il!''11lv Ar l(Cs 134) 
PCVJJ';i. 'i!Jlly;(y UCs-137) 
PCVii'?-.'il!l'vJ.1l(Kr) 
PCVii'?-.'il!l'vJ. 1MKrleili<~I:) 

Cs-134 1.7E-1 
Cs-137 2.SE-1 

f;\f Cs-134 8.0E-2 

~=?iii 
20E-5 1.6E-5 

Cs-137 2.7E-1 

(2) !'l r.,'!'l!:Jl.i1l:i~!li!: 20m3/h 

=5.3E-6 x 2.4E--1 x 288 x 1E6 t 6.2E-6 x 1.7E-1 x 21526 x 1E6 = 2.3E4Bq/1Ji1i*llili 
=5.3E-6 x 8.2E--1 x 288x1E6 t 6.2E-6 X2.8E 1 x 21526 x 1E6 = 3.8E4Bq/1Ji1i*llili 
=1.6E 5 XS.OE 2 x 20E6 = 2.6E1Bq/1Ji1i*llili 
=1.6E-5 X2.7E-1 x 20E6 = 8.9E1Bq/1Ji1j 
= 6.2E 1 x 20E6 = 1.2E9Bq/1Ji1j 
= 1.2E9 x 24 x 365 x 3.0E-19 x 0.0022 /0.5 x 1 E3 = 1.4E-5mSv/1J' 

%~l!l~~~~O'J~B~-t, ~~tti~ --~L.t.;L1~1;-fJl(jbtJti', 4 



2.4 4 ~-0) :/& tf:j :I: ffiiilli 
1. :if!.l $1. ii)( i±H ... J'l'J ii 11. - IIJI! l!ll 
( 1 ) f ;\f ;~11 :<Ei>li!*!cf ;\ft= 91ili ( Jii 1:!i:Bq/ cm 3) 

!.!llnB *~Iii' (!)SFPili:~ 
fr';/';'/ 

!J11·-1:1m 
iv1 ;i,ifi:f!li 

6/5 
Cs-134 ND(53E-7) ND(5 OE-7) ND(54E-7) 
Cs-137 ND(SSE-7) ND(S 6E-7) ND(S 7E-7) 

2ir.:1r!*nJ1JJr.i !'l r.i '11 ltJ 1'~ j(<j tt C:D I~) 

f;\ft=l11ll! 2.SE-7 94E-7 Cs-134 l.9EO 
Cs-137 3.1EO 

r .:1 'rn11 i:E$\\ l1! lit tt+ll >t ttJ: •J • 1& t1J :i:~<c1:;;1; ct.;; i,;, IJ!i rJie:JJUll 
(2) )'l r.9il\1li;.$~¥1ali: 5,586m3/h 

2. 1!*41fll tfj [.,,Ell IJ11' -:f:j~ ~ ~· 
( 1 ) ~0.f i~IJJE*li!ili!l::f J.ff=l11ili (* {:;l.Bq/ cm3) 

1.i!!*llll<tt, llll 
"". ·~l\r"~ 

!*nB tMI (!)!J~ ll\ ~!iHiflH±l i:J ~f;i,f!JllnMr.i 

Cs-134 ND(54E-7) 
6/5 f.:\ft='I~ 3.0E-7 

Cs-137 ND(9 2E-7) 

(2) )'l ra9!J~Jiii~ltfilliintl: : 50.000m3/h 

3. 1i!c tfj :I:~ ffilj 
li'!.!*4~~ tll lfll!J11' -~'i!ra9+1i'!.!*4n tll lfll!J11' -!J~~\!9:1r.(cs-134) 

-T 

' ' ~----· --------
' ' 
~----· --------
' ' ' ,-- -
' 

DR T- !P >I; Ii 

f :zJ f!Ul171;, 
l37Pnl 

71H-71J,; + -~-b 
J.,D ...L....+ 

IL----,.. 

2. llHl~tlJ U!lh11' -M~l!\!~lll 

f.:\fi~1J:;E1lffipJi &f.:\ft:)l 71M-

41S !l!l!Jii 't-ii'l!!t~ 0) !Ill n ~~O) 1 J-~ 

!'l r.i 1J1. ltJ ~)tilt(!)/~) 

2.3E-7 
Cs-134 1.8EO 
Cs-137 3.0EO 

= 9.4E-7 x I .9EO x 5586 x I E6 + 2.3E-7 x I .SEO x 50000 x I E6 = 3 OE4Bq/ll:'i;;J;;;Ji\ 
!?~*4n tll lfll!J11' -~'iira9+:\l,U4n tll lfll!J11' -!J~ll\!9:1r.(cs- I 37) 

= 9.4E-7 x 3.1 EO x 5586 x 1 E6 + 2.3E-7 x 3.0EO x 50000 x 1 E6 = 5.0E4Bq/ll:'i;;J;;;Ji\ 

W~i!'ifi~l!llff.lt~B .t. ~ttfli-"H ... f.i'.~ 1 ~-diii{~LJ*T" 5 



~~1 fl!@lj(l).{ j.-~ 
~1~0~~$aMtt~~~m~~~~ 
tt~~~~fMl~ 

iJ' i; )!![«:j'[:tJ: ~ $31.::& L t:: ~ ~ cJ-i Ji!<, ~t 

STEP1 Jlflll©il*!i:1fA. f..'E:.::.$10) f.. v:..- j:fff!B 
01!*,IC $!' ;<:. f- 'E:- $! Ii, 

i: f3 (J)f::: &'.lt&'.li < Dfdlil: {~.Fil<: E tJ 1, 1 

4/1 

STEP2 fil1@l©D~*•Mtt•W•Jl~m~~il~~A.f..'E:.::.$!©~i~~ 

4/30 

• .W1J 4Fl8B/:fl 1 @J(J)~-c:j:JJ&~1t!Ji'l~i1Jl)~IJ'.lE · · · [l • ''l'.7crt1!1!<~tl11o/J ;,Jjtl1I *illl' 
-'~t'!I~ (Cs134137) /:7'-$!fJ~j~i;;ti~ 

·~5~(J)J!M1f;;:.r..:e:.::.$!(J)UfRIB · · ·® 
·~E2~(J)'f-$!©~fDfdli · · ·@ [)l·------------~ 

C?)t§;l;t tt=CD~• c:jJ •~t·ti!lo/J.illi/(;:>)$!' A f.. 'E:.::.' O)j~ (?) ---------------' 
' 
' 

4/8 

*§Mtt 
Q)=(f)/@ 

STEP3 il*!itt i'i!f li L f::'.?:f'.ji,*J&~ttt•Willl iM11ili 
~~11~~~L~ ~~*ntt~ m 

• iillJ,IC $!"A. f- 'E: .::. $! 0) 7'- $! I: Qlt§ j\';j tt f ~ L: -C , 
J!Mttf-mL~~-$:1&Mtt•••1tfDfdli 

4/1 4/8 

i)x@ 
' 

' ' 

4/30 

6 



~~2 1 iS-Ui~m:t.J I \-0) ii jj,$ iiJliafi 
~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 

6Fl 30 B i¥ii¥ii1!i 2.7m/s 

\:J ~t 
P4 

v
4 

V6(P6oO) 
V4 

j S3 [~ s_s __ . 
V2+- r"' ~ 

j S4 
1

+-V1 

P2 

$1 

7 

89 
<!JfSKtlJ:ii'iiJ 

82 

p 
P1 

llFfli"ltll' 

lsJ:i __ I~~'"'·"' (J~'.lil;/flDl' I 

1 
V3 

P3 

Ps vsj 

tJ1\­
IJl:ililllli 

('"'-Ir---.,, -..._:; 
VO 

SB (;1J1\--/l-i!V~t.ll 
¢JOO x 4/~pfr1'.lllllt+0.3m#l1i:mllt) 

7 

VO 1 ?l!itlli\i! I m/o) 
V1 . )J1\-;ml±JA.Jil.it (m/ s) 

V2: t.11\-rntWAJi.li (mis) 

V3 : 7.J1 \-mf:l±l AJ!t:ifil ( m/ s) 
V4 · 7J1\-;Jittl:lAEil.i! (ml s) 

VS 1 ;iJ1 (-;litij J..lli\i.! Im/ s) 

V6 :t.J1\-iifd±lAJi1.i!(m/s) 
VJ. a'!itlli\il! lm/ol 
P11 hltlIDlfE:IJ lrlilli\: (Pol 
P2 "FJfitif!IJf±tl (i¥IJ!L (fla) 

P3. l:.iJilif!IJ[E;tJ (V§llL (Pal 
P4: r;Jttm1JJit1 (~JI; (Pa) 

PS J:fi,l±:IJ (P,) 

PO R/Bl"1EE:IJ (OP,) 

P · :tJ1 \-flgff )J (Pa) 

s 1 : tu \-rtojir.100~.w: ( rn'l 
si !71\-lilJl~,jolJ!il(m'I 
$3 1 !J1(-/l!i!r~ili!I lm'i 
S4 1 ;1)1(-/ll!llllililll lm'i 
S5 · R/n=·.tJWOO IJ OO:fi ( m<) 

SO. R/B:izl!JJllA 0 JllJD ili!l lm'I 
SJ 1 R/B l~iii; flllll llll 0 iiill I m'I 
SB: hi\ --fi~&~ Cl iilfl (m

2
) 

S9 I "'lll jf? c0Jlj6 ilili'! I m'l 
f): '?i?1'U!;fi:(k.e:im,il 
Cl lli\EEil\!illli'l!Jli\J:1AIJI 
C2 · lli\ff 1Hitlrlilli\ r 11111 
C3 Jli\[[1~ !ill Ii'§ Jli\J: ffi111 
c4 . lli\m~l:llli"illil r 11111 
C5 lli\ff1*!illlJ:f!ll) 
( ni1*1g1iti*lill 

7 



~~2 1 iS-Ui~m:t.J I \-0) ii jj,$ iiJliafi 
Jiitif;1!:V1':9 QC·, .l:jJ:tf111j, -f' llitfl\IJO) tt 111;1:;~0),l:-J:i"J /:.fJ?;1 0 

.tJ.tttlll[(1f1JjllJ P1::c1xpxvo·2/(2gJ ···(1) 
°FJtc(~IJ(lVi'ffll) P2"-C?xp xVOA2/(?r.J •••(2) 
J:ifit@IJ(illifil) PJ.::CJxf! xvoA2/C2gl ···(3) 
"'fji(f.i~ll (fi@.) P4:::C4 x p x V0-2/(2i:l • • • (4) 

J:i'!Jl P5::C5 X rJ ><VCl'?/(?r;) • • • (~)) 

(;gJI?'.P, l\llHfl'l~Bd)lJi}Jl:l!il::AA:~~ C:9!ii!:: 
Pl-P~t, x p XV1-2/(2g) 

P-P2= t, x p x V2"2<2g) 
PJ-Pc: ~ x fJ x V3'2/(2g) 

P-P4= ~ x I) x V4'2 i(2g) 
f'l-PS:::: t; X ;J X V5A2 t(2g) 

PS-P- !;, x p x V6"2/(2g) 

~'.ii:)ffi'.l±JAXW-ZAt'l7JAi\IJ:: 

• "(6) 

"'(7) 

'"(8) 
···(9) 
... (10) 

... (11) 

(VI x S2+V3 x (S6+87J+V6 x 85) x J600::(V2 x S1 +V4 x (S3+S4)+V5 x S3) x 3000 

tfillC:BillO'.lZ<~fY_I CT ~C: 
Y==(V1 x $2+V3 x ($61-S7)•V6 x S5J x 3600 ·(V2 x $1 iV4 x(S3• $4) 1V.5 x $!!) x 3600 

V1. V2, V3, V4, V!:i, VGl;l(G), (7), (8), (9). ( 1 O) ( 11) itl:..l:"J, PO)llJ~fJ:O)'t', 

rv 1 f)(·tiCJ r:tJ:.@J::? r:P O)Jil?-V!l~'t 6 

VO Cl C2 CJ C4 C5 ' p 
(rn/ s) r~~lrn' 

2.71 0.80 -0.50 0.10 -0.50 ~OAO 1.00 1.20 
Sl S2 S3 84 so S6 SJ Si S9 

~~~\~l~ -'• -'• ~~~lrTJ'..J~~ 
_,, ' _,, -'• _,, '-'• 

l 20 1'0 170 110 0.29 0 00 o on :~ 41 2 88 

Pl P2 "' P4 Pb P6 p 

(P~) (Pal (Pa) (Pa) (Pal (Pa) (Pal 

0 35848 -0 22405 0_04431 -0 22405 -0 17924 0 -0 17496 

Vl Vl V3 V4 v' V5 V7 y 

.i~~jia·$j~~~t~j~t,Lj~~~tt~~'103~i~f~,I '~t 
0IN in!A 

OUT ~1flfj 

ift~m• 
}Jf;\.l'i?7:.-JJJ.:I 
;;;~!¥ 

14.528 rn1/h 

0 rn1/h 

14,5l8 m'/h 

8 



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 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 q 0 0 0 0 q 

0 0 0 0 0 0 0 0 0 0 q 0 

0 0 0 0 0 0 0 0 0 0 q 0 0 0 0 q 

0 0 0 0 0 0 0 0 0 0 q 0 0 0 q q 

0 0 0 0 0 0 0 0 0 0 q 0 0 0 q q 

0
0

0
0

0
0

 
0

0
0

0
0

0
 

0 
0 

c 
-
0
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'°' 
0

0
0
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O
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0

-
0

-
0

0
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-
0
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;
C

;
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O

,
 

O
O

C
O

C
O

<
 

q 
0 

0 
0 

q 
q 

q 
q 

q q q 
q 

q 0 0 
q 

q 0 q q q 
q 

o 
e 

o 
c 

0 
c 

-
0

 
c 

0 
q 

0 
0 

0 
0 

0 
0 

c 
0 

c 
c 

c 
0 

0 
0 

0 
0 

0 
0 

0 
c 

0 
0 

0 0 
0 0 

0 0 
0 0 

0 0 
0 0 

0 0 

0
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0
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0
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0
 

0
0

0
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0
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~~3 2iS-uit1·c-7iJ~1\
0

*J~Mlrai©iii.!$fl!iafi 
~if 1illi ;1J J! 
~ l<iiml !!l!:I: 1;i: * ll' Jlilii!i, l!li P'l *I± l!':, "l!ra9 ilii+J!tJc n1 iO ~1 Jil:<:;Jt &? ii, 
~t~191J 

6Fl 30 B i¥ii¥ii1!i 2.7m/s 

¢::i ~t 

P2 

P5=0 
vs P4 

V4 

S4 L S3j 
\=:l.liJl .... (sPrff1n~o 

l!Hiiilill 

V2 ...__ p 

!iii+ iP jll J>! 

r 
Sl 
(4~-M'ffiflf) 

V3 P3 

Pl 
...__ Vl 

S2 ~ 
(J::1®~AP"M"Y'0 

VO 

VO ~HKJl\iil!(m/s) 

Vl jll~ij\ttll}..ililE(m/s) 

v~ : ll!~iR! tll J..Jliliil! ( m/ s) 

V3 : Jll.!i! iiit tll }.. JI\ iii! ( m Is) 

V4 : lt~ili! tll J..Jliliil! ( m/ s) 

V5: ll!.!i!iR!tll J..liliil! ( m/ s) 
V6 !Jfl<\iliil!(m/s) 
Pl: J:iJi!jft1Jff;IJ (ffili\) (Pa) 
P2: TJfitiJ\ij[[;IJ (ffili\) (Pa) 

P3: J:jff.jMIJff;IJ (i!§Jll) (Pa) 

P4 : T 11\ iftlJ II :ti ( iffi Ill\) (Pa) 
P5: R/BP'Jff;IJ (OPa) 

P: ll!&IAJII:tl (Pa) 

s1 : leii\'Fll~lllHJ ilii!ll (m2
) 

s 2 : ;1; *!!Jr, ii. r:i lllJ r:i iilHI ( m' l 
S3: BPllJJ<raiilii#i(m2

) 

S4: R/B =!I! ll>(ffi~tllllJ r:1 iliilJI ( m1
) 

s5: !Jfl<\ci'll-iliilli(m2
) 

P · ~~!f Jl (kg/m.1) 

Cl Jil[±jj\J&(ffili\J:iJ\IJ) 
C2 Jl\tl±1l\l&(l'1!Jl\t Til!J) 
C3: Jlill± il\J&(iflj ll\J: 1Jl.1J) 
C4: Jlil[[jj\J&(j!liJil T1im 
( : M':!:l!tl~1l\l& 

10 



~~3 2iS-uit1·c-7'7 ~''0

*J~Mlrai ©iii.!$fl!iafi 
Jil;li'!'Vlcf ,;,t . .l:lmOOI. l'lmil'IO'.>IIJJ rt;J10)c'3') tt;"' 

J:;fft.1!1.IJ(fl(!JJ!lil.) :P1"'C1 x p xvo'2/(2gl 
"'Fji~Hfiil(iViiJ.) ·P2""G2 x p x VOX2/(2g) 
...tJJit@llj(jl!Llil. P3,,,C3 x p x V0'2/(2g) 
"FJii'dl11J( i!§J!fill p4o:::c4 x fJ x vox2/(2gJ 

rf'Jff:tf;P, llJIHl§lfl~(l,Jtt\tfi1*tt;!;t; .!:::1".0c!:: 
P1-P"' t,' x p x V1 x2/(2g) 

P -P2-: t, x p x V?'2/(2g) 

P3-P"' t; x p x V3x2/(2al 
P-P4c. r,- x p x V4-2/(2g) 

p5-p:; t; x p x V5'2/(2g) 

~J<iili'itWA:i O)":? 7.1 \5:',..IA:i\:11 

' ' " ( 1 ) 
". (2) 
... (31 

'"('1) 

···(5) 
···(6) 

···171 
···(8) 
···(91 

(V1 X Ot-V3 x (S 1 +S2)+Y5 X $4) X 3600=(Y2 X O+V4 x S3t-V6 x S5) X 3600 

1'illbniZ!OJlltl!'' v 1t"t i>t 
Y=(Vl X O+V3 X (Sl+S2)+V5 X $4) X 3600-(V2 X (l+Y4 X SJ+V6 X SS) X 3600 

vi , v2. V3. v 4. vs1:J: ( 5.l , ( G). (-, J . ( aJ . ( g) i'Cl:J: ~J, riD~fil~fj:a:rc, r y J iJttrn 1:tJ.@J:. s 1:r d;liffi!~~ fi<I ii 

VO GI C2 
(m/s) 
, 71 0 80 -0!\0 

SI S2 s:1 
Im:) ( 1l121 I rn21 

?.075 0.000 3.500 

Pl P2 P3 
(Pa) (Pa) {Pa) 

0.35B4S -0 22405 0 04481 

VI V2 V3 
_(J'il(S). _ (~<~! -(~11_:;) _ 

2.63 1.61 L34 

IN OUT IN 
*<IN : iiltA 

OUT if,CctJ 

CJ C4 

010 -0 50 

S4 S5 
!mi\ !r1/1 

4.150 0.500 

P4 P5 
(Pa) (Pa) 

-0.22405 0 

V4 V5 

_(!1)! ~) - ~tl1/~)-
1.61 1.03 

OUT IN 

' p 

(ko/m") 
I 00 120 

p 

(Pa) 

-0.06461 

VG y 

_\rn:i!hl_ 
2.13 

OUT(jjp~j 

t~~11\?7/1'.;: 

ili I~.$ 

o_oo 
OK 

5.000 m3 ih 
20,333 m1/h 

11 



0 c c 0 0 c c 0 0 0 0 c 0 c c 0 c 0 0 c 0 c 0 c 

0 c 0 0 0 0 0 0 c 0 0 c c 0 0 0 0 0 0 c 0 c 0 c 

0 0 c c 0 c c 0 0 c 0 0 0 0 0 0 c 0 0 0 0 0 0 0 

0 c 0 0 0 0 0 0 c 0 0 c 0 0 0 0 0 0 0 c 0 c 0 0 

0 0 0 c 0 0 0 0 c c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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1. Overview of the approach towards full-scale operation 

•Approach towards full-scale operation 

The multi-nuclide removal facility (ALPS) will begin full-scale operation alter confirmed to be able to steadily reduce the risk of 
the RO concentrated water. 

Challenges towards full-scale operation are as follows. 
-Challenge 1: Bringing four nuclides (Co-60, 1-129, Sb-125, Ru-106) down to within regulatory 

limits 
-?Test results so far have shown that these nuclides could be removed by 

changing adsorption materials or installing additional adsorption towers. 
-Challenge 2: Applying to the pre-operation test 

Response towards JSME etc. has not been implemented, and necessary 
paper to take pre operation checks such as weld examination is not ready 
yet as the ALPS is stated as an equipment installed for emergency. 

-?Records are examined to get compatib1l1ty checks from JSME etc. 
-Challenge 3: Addressing the issues towards full-scale operation (in response to the nuclear 

regulatory meeting held on March 19, 2013) 
• Reducing workers' exposure to radiation 
-?Radiation dose is reduced t11rougl1 monitoring and shielding etc. 

• Lowering radiation dose around the site boundary 

-?Radiation dose is reduced through shielding, and evaluation is 
reviewed according lo the property of the radioactive liquid stored. 

Storage facilities are updated to more high shielding type. 
• Managing water storage 
-?Tanks are managed in the overall plan to install tanks which is reported on a half-period basis. 
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2. Test results for the four remaining nuclides 
Test results 

Tests to improve removal capability of the 4 nuclides (Co-60, 1-129, Sb-125, Ru-106) are 
ongoing, as the four out of 62 nuclides are still detected slightly higher than the notification level. 

By installing two adsorption towers and changing adsorption materials, it has been proved to 
' I I I V '- LI H- I I I 1 v•11uo111 I Lii I 1"- V .._ 1 o 

Type of nuclide Test period 
Density proportion compared 

Notification level (Bq/L) 
to notification level 

Co·60 Approx 37 days 0.005 2.0E+02 

1-129 
Approx. 23 days •1 0.057 

9.0E•OO 
Approx. 54 days 0.65 

Approx. 36 days 0.004 
Sb-125 8.0E•02 

Approx. 56 days" 0.008 

Ru-106 Approx. 33 days'3 0.099 1.0E+02 

*1 lias been confirmed to go down to 0.5 after 25 days. '"2 New adsorption n1aterial which substitutes current Sb adsorption material. 
*3 Life period currently confirmed. 

Future plan 
System to build the adsorption facility will be designed on the basis of the test results. 
The installation of the adsorption towers and the change of adsorption material will be 
reflected to the plan which will be reported to the regulator, and after installation, checked if it 
could meet the target level. 
Removal capability during operation will be managed so that the treated water will not affect 

_ the radiation dose around the site boundary (below 1 mSv/year) . 

•• - 2 



Future plan 
plan 

Operation 

"' ~ Implant test 

C! llnstalling 
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~ 

Approval frorn 
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Approval from 
NRA'1 

Construction 

Approval frorn 
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Test 

Building equ1pment/ 1~stallation lfl\J a sorp1ion m<1terial 

vr1t111u111Q adsordtion materi.fll 

Heporl 1or plan to add adsorption t4c1liti 
' ~ 

oporl l~r plan to proparo 1or final hocking 
~ 

Ad\iorµiiilii iower lj;tst (Unl 1) Welding test 

__ l~_S}~!I~ ~Q-~g~~f!l~_r:,t __________ 1 ___ j [JLJ 
DI Cod lest 

Heport tor installnt1on plan Pr~-operation tes: (U11 
.. I 

Weld test I DD 
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[ Cold test ] 

Pr~·oporation test (Unt 1) Ropo11 tor installn.tion plA.n 

l ... 
Weld test 

Doc Jan, 2015 

Full-scale operation 

j•' 

D 
Pre-operation test {Unit 1) 

OQ1Ui1:sca1e·opera1i9 
I 

II 

Pro-operation test !Unit 3) 

DD 

01- ~~~1_c_~~-2Pil!~li2 

II 

Pn:i-opcration tos~(Unlt 3) 

DD 

... 
•• 

,. The schedule is due to c~1ange according to the progress of construction etc. '1 The schedule is different among the three units (A to C) . 
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Safe Removal of Unit 1 Cover to Accelerate 
Decommissioning at Fukushima Daiichi 

O& 
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·~no~WcJ:-siBmm"&•O)~• 
~ ~bu i@iili 0) I~ 1.J\ lJi\~;\ 0) ~l't1 ~;\I: Ei:bt': IC F,i!i 10li 0) 5'1, i@ u 7,'!: ~ ilffi cp. 

i~ 'B'liffi8l! Id:. d:: ".! jg iil!llJ.Jlif'! © 1% v \ f~ffl )foi iz V r) b II&~ 18-8\Jf~ ~ilffi Bl! C ~3 ilffiBll) 7,'!: Ji ~l! cp. 

• J'5?4lo.J<fJi!~§lii.O)liifJi! 
- ~ 2:F~~cc:1::f~5 u -cti \-09~:?J~5l!~tfffii©~10, >s~1.1<~1i09 ~:?~£!7,'!:~liffi u -cv \-@, 
•• 1 



2. -1'J75'J1---~~~~~)R (~~~1) 
~it~~7t)Jl 
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< t~l:CJC5n-cti 1~ c:: ct.J'S, Bin'~ll~lciJ..t~O)lit~~O)JC:/tl, 1 :;-;;:; :; r /J:; b~i\,~9la~ttfficp 

@•m0)2mmm~~U@•MO)~~~C~~, Sm•M~M*~O)tt~aM5h~ft~~. 

t1.i:!1!i i!!i 7.K J\ll Fs~ amt~ iSm{~ (Bq/L) 

Co-60 *~378 0.005 20E+02 

I - 129 *~238 *' 0.057 
9.0E+OO 

*~548 0.65 

*~368 0.004 
Sb-125 8.0E+02 

*~568* 2 0.008 

Ru - 106 *~338 *3 0.099 1.0E+02 

~f~O)X!tJii1i 01 : 25ElEJC:i51J'ttlJ1 0.5l~flr'<'fli!!s~, 02: !Ji1JSbl\&i!ilJl=1"';!£93~1iQl}l!l1'1, 03: i!fillili!!sWP 

~n~c~Msnrc:~a~ma•~~-nKmw~a~~v~. 
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65~~c:am~~v~. 

~6mE~~~~~ntt~C:G-C~, ~W~*a9'YQl:~~V~JC:/tl, B~~~-~ 
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tttll'7J</ \-{ J ~:AO)Jiffl~j\~Jll;: ":)~ \-C 

±-& ""F7./<J \ 1' J tAl;;t, SF.J 21 B 1c::J~~7.J< 7cflff!M:l L. 12@] ~ ©t~~7./< 1<t7t 7 
t~~7./<Al;;t, "€tit 17,791m 3 

l** a 6Fl21 El 6Fl 278 7Fl 38 7Fl9El 7Fl 158 

il!l1H31~ 

5i' lfi llJl llll Jl!1:111!1J liE!l!J!F,1 ll!l<11!1J '1Eo!lll!r.1 ll!li<'l!1l !<!.=e111r.1 ll!li!ll!1J !<i.=1111!r.1 ll!l<ll!n !<i.=1111!r.1 

11:/':JL134 ND(0.40) ND(0.67) ND(0.8q) ND(0.67) ND(0.65) ND(0.75) ND(0.76) ND(0.67) ND(0.58) ND(0.86) 1 
(li! fil 1l qll I 

11'Y? l.137 ND(0.40) ND(0.61) ND(0.63) ND(0.41) ND(0.63) ND(0.61) ND(0.76) ND(0.68) Nll(0.781 ND(0.60) 1 (li! 1il B qi LI 

-l'-(J)it+l ;tj ;_, <l~lll !9Hllt.i: l,, !ll!tl:i IJ l,, !ll!tl:l IJ l,, Ill! tl:l IJ l,, !ll!tl:l IJ L !ll!tl:l IJ l,, !ll!tl:l IJ l,, !ll!tl:i IJ l,, !ll!tl:l IJ l,, !ll!tl:i IJ l,, 1~tl:l* 
(!I\ 1'1 :Bq/ LI fJL \~C 

~"(-$' 
ND!0.891 ND(0.57) ND(0.851 NDI0.561 ND(0.801 ND(0.59) ND(0.761 ND(0.56) ND!0.881 ND(0.60) 5 Q f" i)l!il'I !lq/L) 

~J7?L 250 280 210 230 320 300 360 340 310 310 1,500 (!iii!! Bq/L) 

1"7J<El 7Fl2E3 7Fl8El 7Fl 14E3 7)'j20E3 7Fl26El 

1117J<ll 1,858 1,725 1.790 1,820 1,963 
(li! il'l m3) 

* m-:1'l'!lll>1 FPl>5i'ln11Y1'-
* NDl;t!~tl:lP~l'i'1ill*jjj'1!''1< L-- ( Pl1Cl~tl:lP~l'i'1ill<i'ff.9, 
Uil il!llHl j~IJ)'.E"( - $'IC?~ l"Cl;t 10 El IC 1@ll'i'JJt 1])$i'!fre'l;t, Ill! tl:i Jfi!l'li~ '!!' 1 8q/ LICl' lfc:;il!il, 

* 1 \\A-iO 
S1J~ t~n* 
ill!Jlt *• PMIJt 1J1r 

?1Y 

60 10 

90 10 

60,000 10,000 

* 1 !!;: JR ii! .IJ !* l!: ~ti lrn ii;~ - ri. T .IJ ?l! !l!Pli liO +ii' !IM2(J)1* 'li' .& V:1i\ "'l~!l!i H1o/J 11!' (J) llJ\Gi 1Cll!l 1J" <'>IUIJ f C)E I/) "'*"' illlfi. IJfi!fi. 
('llj ""~ 2~ t; llil J>J i!! iliilm 12: !"Pf I])*"' OJ iii: lit p~ Ji 14'"" "('I;!, B qi c m1(J) ~Oil <i'Bq/ L IC!tl. Udio 1':'2.iil ]) 
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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'? 
too 





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! 0.0045 

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@: 

0.005 

0.002 

0.0002 

0.0009 

*90.1 J;( l' (0.009) 

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 
17,464m1/h (6/3~7/4) 

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+19E-5) x 17464 x I E6 x 1 E-8 
= (18E-6+2.7E-6) x 22E6 x lE-8 
= (12EO) 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 

= 4 5E-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~ti(1)1& te :i: ~if!iilli 
1.5'.A.t-~llJ:JE*B:!I!: r ...... . ·~ BJ 

llt><]Q~~-

(j)J)j\ 'Tr? .t l'm (Ji! 1Jl.Bq/ cm3) 

Ii 

lo 
/' 

(l)fflFi'l;P J: Iii 

.;·-··· . 
' ... M~M• ~M~M~M~ 

' ' r ~MM• 
' ' ~ .. 
' 

J)j\ 'Tr? J.t Ii 

!JiU!~ B f?<~i 
JJii 'fr? ~ .t llll ll1Ui111·7t 

ji!ji!§(j) ffii!§C1) .tl'm ;JtE.f!(m/ s) 

Cs·134 ND(21 E ·6) 2.3E·6 ND(2.2E 6) 
Jllj@] 0.01 

Cs-137 ND(3 3E-6) 4.0E-6 ND(3 3E-6) 

Cs-134 2.9E-6 3.2E-6 ND(2. 1 E-6) 
7/2 0.02 

Cs-137 9.0E-6 6.7E-6 ND(3.1 E-6) 

iii' Of' (I) !& ii!! li: ;\j( tt1 .!Ur iill I : 11 Ill 
(~J&O) ;~1/J:E*~ *tJl(j(,~lll;t'l il, Cs134+Cs 137t'l~t1i1!tJl-jjfiiflic' llID'PJTtl*lll) 

~IPCVzi A /jl.l!sys 

7+M 

7f/~j­

tli Q 

~PCVtJA. '!1i:l!sys 

IJl\lfR B *Mi 
PCVb'.7- 'ril'l!systfj IJ 

(Ba/cm') 

Jllj@l 
Cs-134 ND(2 OE-6) 

Cs-137 ND(3 OE-6) 

Cs 134 ND(18E-6) 
7/2 

Cs-137 3.5E-6 

1*11ll B f?<fli 
PCVb 7' 'i!':llllsys:±: IJ 

(Bq/cm3) 

Jllj@l Kr-85 6.5E1 

7/2 Kr·85 ND(6.2E1) 

mt:I: 
(m3/h 

20 

20 

~:;: 

(m3/h 

20 

20 

* J)j\ 'TrF i![.t $ tJ1 iO jpJ: :±:)Ji[ JiiU;J:, H267. I !JlJf 0) 

2. Mt l:ll :I: Nfilli 
;\l( :±: J>l ( JJii 'TIP iii: .t Im ) 
;\l( :±::JI!: ( lll!n/\ •/'f) 
PCV:ffA.:±: IJ(Cs) 
PCV:ffA.:±: IJ(Kr) 
PCV:ff A.:±: IJ (Krt~l<J'.($fllll) 

=(2.9E-6+9.0E-6) x 0.10"' x 1E6X3600x1E-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 

;w;J<i:§t!oti! (m3/ s) tiilll 

= 4.3E-51!i!Bq/Si# 
= 12E-41~Bq/Si#PXf 
= 11E-61~Bq/8:1iPXf 
= 12i;\!jBq/Si# PXf 
= 1.4E-5mSv/'9'PXf 

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: l<l: ;>J. ll' Jlilii!i, l!li iAJ ;>J. I± l!':, "l!fa9 iili+lltJc b1 iO ~1 Jil:<:;Jt &'J ii, 
~t~191J 

7 Fl4B ~t~tml 1.5m/s 

¢J~t 
P4 

V5(P5c0) 
V4 

j S3 
! S5 

--1 [(:::JHll r v1-
s1 

Pl p 

V4 

i S4 
1
-V2 
S2 

P2 

0 

mi 'f ii'~ Ii 

SS~~ j(~IOl!V,DI \JJr~~f.\:trmJ j \:l~:f.·mw~1 

VO 
V3 P3 

VO:!'} '.li\liti.!l! (m/s) 
VI :;IJ1\-;fitt!jJ\liti:E(m/s) 
V2 . ;IJ I \-)fit tlj }\Jli\jlE ( m/ s) 
V3: ;IJ1 \-jfittlj J\!ni:E (m/ s) 
V4: 1J1 \-1fitWAJil.J! (m/ s) 

V5: ;IJ1 \-:fitt!l Aliti:E (mis) 
V6: !Je!l\lliti! (m/s) 
P1: l:iA\jl,IJJ±;IJ (Jtll\\) (Pa) 
P2: Tmt1ft1/J±1J (Jtll\\) (Pa) 
P3 J:;;ltiRIJJ±:tJ (i!!flit) (Pa) 
P4: TiA\ii.IJf:f ;IJ (l]Jlit) (Pa) 
P5: R/BiAJl±;IJ (OPa) 
P::IJ1\-[AJJ±:tJ (Pa) 

S 1 : ;IJ I \-~lj(f,!j ii!i :fl (m1
) 

s2. :IJ; \-~'i\ra9ii!ill (m 2
) 

S3. ;IJ I \-~'itfa9 ii!i ll! ( m1
) 

S4: ;IJ I \-JIJj(Jlll ii!i lli ( m 2) 

S5: RIB= l!tl!I'~ J:l ii!ill! ( m2
) 

SB: R/B ;!;~!IA J:l r.iJ J:l ii!illl ( m2
) 

SJ : R/BJr. :lli ffl Jli' r.1J J:l ii!il~ ( m2
) 

SS: IJelK 1l? H&ibiilHll (m2
) 

p . "le !<\Iii ll! ( kg/ m 3) 

C1 !iill±1*!&(jtJiiilJ:j~1J) 

C2: ll\ll±1*!&(jtJfill Ti!IJ) 
C3 : lit!± 1*!&(iffl litJ: j!ll) 
C4: lit!± 11ft'/2((i!!f lit T ifilj) 
( : ffHOH:;t 1if. !& 

6 



~~1 1 ~ {ljf J.it.J I ~ -0") ii jj,$ aifliilfi 
li!il!lf v 1:<1"" t, _r;;u11, r ;m1•11OJEE:IJ1;1:m0Jt;t; 'J "'"'"· 

_t;,u111itlli\I PloCI x p x V0"2/(2g) "-(1) 

Tt'iti.~.IJ (~tJtO: P2::c2 x p x V0"2/(2g) • • · (2) 
...t.JM.1~1j (jffif!l): P3=C3 x /) x VOA2/(2g) ••• {3) 
TJJiti!l1J(illiJ!tl.P4=C4Xµ XVOA2/(2g) ···(4) 

1'llL If P, Mir,1~110Jl~lj\ ll'd&lf i; 1-T <11-
P l--P"' (' x p XV1~2/(2g) "'(5) 
P-P2'-'~ x fJ XV2A2/(2g) ···(6) 
f>3-P;~ X p XV3"2/(2g) ···(/) 
P-P4=t, x p XV4"2/(2g) "'(8) 
P5-P"'( x 11 xVSA2/(2g) ... (9) 

~mii'~i±l AI©"..' 7..1\7:.;7..it; 11 
(Yl x S1 +V3 x (S6+S7)+V5 x ~5) x 36QQ::(V2 X S2+V4 x (S3+S4)+V6 x SB) x :.\600 

'ti. ill t.fi i!l©~~ ry J Ct' ~t: 
Y o-0 (V I x SI t-V3 x (S6+S7)+V5 x SS) x 3600--(V2 x S2+V4 x (S3+S4)+V6 x SS) x 3600 

V1. V2, V3. V4, V5f;l;.(5), (6), (7). (8), (9)i\'.:l:J:~). p(l')~;&t.sa.rc. fYJ.iJt-tfo(:tJ>tiJ:.?l:P())f[i1ti'.~~9i:> 

VO Cl 02 C3 
(m/s) 

1.46 0.80 -0.50 0.10 
Sl 82 S3 84 

(mil ( rn!l (rn2) (mi) 

1-20 1 20 1-20 I_ 10 

Pl P2 P3 P4 
(Pal (Pal (Pa) (Pa) 

0 IU440b -U.06ti25 0.013001 -0.0652b 

VI vi V3 V4 
(m/s) (m/s) (m/s) (m/s) 

1.35 0.98 0.57 0.98 
IN OUT IN OUT 

0IN iffi'.A 
OUT ;fittJj 

C4 

-0.50 
S5 

(m2) 

2.UO 

P5 
(Pa) 

0 

V5 
(m/s) 

0.33 
IN 

i; p 
lku/m3) 

1.00 1.20 
86 S7 

(m2) (m21 

u_oo 2_00 

p 
(Pa) 

-o 00678 

V6 
(mis) 

0.00 
OUT(!Jf'A) 

il\llil•Vi 
;jj~JlK77:,..JOO,_¥_ 

ill!i!'lll! 

S8 
1m1l 
2.88 

y 

(m'/11) 
0.00 
OK 

12,314 m3/h 
0 m~/h 

12.314 m~ /h 

7 



~~1 1 ~ {ljf J.it.J I ~ -0") ii jj,$ aifliilfi 
i@. c:: e: O)illffii5!l!•~filli c -m ) 

71918 7Fl2El 7Fl3El 7Fl4El 

lillf ll"tr.~ '~"" filill ~r.i ll;~;f, ili!I!. ~r.i ilj!l!'f lili! ~r., lfj!l!'f 
(1r11 s) (hr) (m31h) (m1•) (hr) (1n31h) (m/~) (h·) (mJili) (n1/•l (h,) (m3ih) 

~II\ 1 2 1.3 11.3~8 1,0 02 9186 oe 1.1 '1.6~3 28 0.2 26 640 

e!l:IG~@l " '" 10,671 " JB 11,48~ IO 05 B,495 13 06 11,776 

:It. Jl!i JiL 1.4 ,,, 12,413 l,0 0.7 S.768 1.3 10 11,106 1.Q oa 13,517 

~t~L~lll 19 21 15,814 13 LP 10.590 I 6 l,3 13, 179 1 5 0,8 12,314 

1tlil l,6 0,5 12,6B7 0,0 0,0 0 1.4 02 I 1,101 I ,3 07 10,JOB 

;lt~l;Jil1', 0 I 03 b-161 00 02 6.:l~U 08 O_? b3~9 06 O_? 4169 

:ltJ:JL 2.5 2.3 21,035 2.2 0.0 18564 0.0 00 0 0.6 Ol 5_063 

:l!Ut!lial 1 0 3.3 16,725 2.7 2.0 23.810 IS LO 15,841 0 7 0.7 5.098 

J1!ill " 15 1£,052 27 '° 2ri.47G IS 0.8 111,590 00 0.0 0 

J:WL\1!'.I. 1 5 1 0 lJ 051 28 u 21.500 1 0 0.6 15.028 11 0.3 9.582 

mwr;i " IO 13,079 3 0 08 25,314 '° 1,0 17,0 17 " OJ 10,337 

mmw.1.w. 19 oe 15,252 33 53 ?6,360 40 9.5 31,893 1 5 LB 11,779 

"11!\ I 0 0.'I '1.131 2.1 3B 16,479 2.1 3.J 16,519 14 2.2 11, 101 

mm~m 1 J 1.0 10.543 1.9 0.7 1$.236 12 1 0 10,121 13 eo 1~.0S4 

1'1"1!\ 14 0 1 12,275 00 00 0 10 O.B 8.943 23 LB 20,245 

il:!lmil:!lm 1.1 0.3 9.227 0.0 0.0 0 0.9 '" 7-733 0.0 00 0 -
--

'"""Ill (rnJ) 324.3321 450,1521 49~.S24 I 325.604 

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~ 

m~J1!r,1 613 - 619 6/10 - 6/16 6/17 - 6/23 6/24 - 6/JO 7/1 - 7/4 - iii~t e~t(rnJ) i!fM;,fll'.J1!F,91hi i~i~!l'.irn3 1 lil 

l!lro9ilii!i 7,63?,690 3J99,91? ~.393,948 ?.989,Rfl? 1,59.5,61? 13,412044 768 17.464 (m3) 

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 
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!< 

9 



~~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 

10 



~~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 

11 
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1 - 3 '5-~7J<H!©7J<lt~m~~]5tlC:-:JL \-C ( -~) 

1.1-4~-~ill~I~, ~-~~~~~00~-$©7~-~~~#~~ ~-~~~~~ 
ill© ti v~©m~=l5~fv~'!TL \Q~)R.o 

2.~~~~ltT, 10mM~008~V~-~~~~~~~~?1t~*~m:a:~"TQ1t~ 
©~1::8::~~o J~f±, ~tl.5©~7.1<1~1 -3~-1.&7.l<Jllc::)mAGTLIQo 

3. 4F.I- SF.lie:, mll:©-Jllt:GT1 -3~-1.&7.l<JllC::51iit::?TLIQ7.1<©7.l<li~l:~~hffi 
4.~mw•~- ~~~A-~B-~~~©~•#M5tl.1t~ ~~-~*~•*E•~ 
v~~~~~T. +~~filL1~m~~Qo 

s.~•w~u~~~~~T~~t~~§t:GT, ·~*©Pll8~V*•~mimt~hffi 
iti~ .... 6 F.11 2 B©~~a~k .. , 2 , 3 "5•1.&7.l<ll©i1iiA7.l<~m:a:~bffi G1tc.... t:'/J'b, ~ 
©~~IC::::>L IT*&iST Qo 

6. sl'2'~'2'~m~~hffi GUtJ~5. iltnum•:a:~ uTL 1<0 

... 

0 lil\7.KJ!§O)j;!\)51, 
a) ~7.Kl!ll l;t, 5'§'!/iJaJ<O) il!i :[, $' - t:::; it~& lf)!Jt7J<llil E r v::; 7~ t: JliJ!iii!!~ll G --C '1 t;J: '1, 
b) lil<7J<ftll r7'J !<: l;l::¢;;*, %i7J<tl A? --C '1 :[, <::: t 1J(lll]!.fl: -C il!i ~, 
c) ill<7J<J!llr7'J "- l;l:4 m l'llt 1 0 m lli!O) ffi7J<& lf $' - t:::; lt!i! 0) Ji!!~ I<:~~? tc: ffi 7J< tJ~)JffA G -C' I~. 
d) lil<7J< D i>ti!I l;l:, )Jit)l'! I<: J; 15 ~'J>O)ljj;~~& lfi&1~~J!!!7]<!!£0) I• 1.: J; I) ~!,IE I<: J; I) ill'..lr171!!!l 1<: il!i 15' 
e) ill<7J<Dti'Sl;t l1t@ • ~t,\EO)iJl'..lrl!~l<:)JffAw-C'\15, 
f) ;&m1JJ!!!7.K~~/iQ1$i 1;i:, lil<7.Kl!ll :a:t& El3 G tc:ittrF"?J< 1;tlli$ P'l 1.:)11!~9 15, 

o lil<7.KJ!ll 1.: 1;i:, mm!jffi7.K • ;ijl.)(tii A 15!~@-c ® IJ, t- v::; 'f iJll:l!l:O)x-1~ -c 1;i:1;i:" c: t:, ;ij;~"' ~ m-c~ 15iiiH:IJO)il!i 15lj~7.Kl!!l-cr;i: 
t;J:' IC: t: 1JI 5 7J<~~Jlli!l:'it !ii:n1ii [; L' I fd:1J'? tc:, 
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1-3~••*Mrom•~t~*'J*®9~~~ 
--1 ! 

1,.,, ,.,l 
!;ti.\!!1~7-l<Rll C t :i - b. ~) 
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1. Purpose of investigation and study of unconfirmed/unclear 
matters (from the first progress report) 

Explaining what actually happened in the Fukushima Daiichi Nuclear 
Power Station accident will help improve the safety of power generating 

facilities in Japan and the rest of the world 

Tl 
~ 

~ 
As the operator of the nuclear power station and the main party 

responsible for the accident, we are fully committed to clarifying all 
aspects of the accident 

Solving reactor decommissioning issues and accumulating 
information 

Improvement in safety measures and heightened safety at 
Kashiwazaki-Kariwa Nuclear Power Station 

3 



2. Insights obtained from the second progress report 

1 . Causes of Unit 3 RCIC shutdown 
The cause of the Unit 3 RCIC (Reactor Core Isolation Cooling system) was not specified according to the 
observations and actions of operators at the accident. We find the possible cause attributed to the system property 
through the further investigation 
-We reflect the safety measures at Kashiwazaki-Kariwa NPS from the learned lessons to try to continue the water 
irtjection for core cooling as long as possible under a severe situation. 
~ ............................................................................................................................................................................ , ,., .............................................................................................................................................................................................. ~ 

2. Evaluation of the oQerational state of HPCI at Unit 3 and its imgact on the accident's Qrogression 
Core damage progression is re-analyzed with the updated condition which is more insufficient water injection for core 
cooling than previous analysis. The result infers the possibility that most of the fuel debris dropped onto containment 
vessel floor. 
-we use the obtained information on fuel debris status for decommissioning strategy 

3. Rise in reactor gressure following forced degressurization at Unit 2 and relationshi~ between neutron detection 
and fuel melting 
It is found that the timing to detect neutron is related to the onset of core melt as we improve the understanding of 
core damage progression at Unit-2 and 3. The reason to detect neutron near main gate had not been clear but the 
possible origin of the detected neutron is specified. 
->We consider this event, which had not been expected before, for making accident response procedure 

4. lm~roving the accuracy: of evaluating the actual water flow rate injected into reactor from fire engines 
The amount of injected water to the core by fire engine is still not clear although this is important factor to evaluate 
the accident progression. In this analysis, the actual water injection rate was estimated by calculating pressure loss of 
injection line. 
-We will continue the study to estimate more consistent value and evaluate the affect on the accident progression. 

Tl 
~ 

We will continue to investigate the unsolved issues and 
contribute to further safety improvement and 

efficient decommissioning plan by evaluating present situation inside reactors 

4 



3. Report on progress made in investigating and studying 
unconfirmed/unclear matters 

Tl 
~ 

Verified the accident's details based on information obtained, as far as possible, through on-site 
verifications, records, interviews and data collection in combination with analysis techniques . 

... 
Compiled and released in TEPCO's study reports 

on the Fukushima Accident (December 2011, June 2012). Study is still ongoing. 
J, 

52 unconfirmed/unclear matters identified 
I ... "' 

Matters on which TEPCO has completed review Matters on which TEPCO has yet to complete review 

I I 

J, J, T "' "' . . -.............• 
• • 

34 lower-priority Almost complete: 10 * : 1 O high-priority : • • • • 
[Contents of the first progress report] : issues : issues 

• • ... -.............• 
I I . . . 

Review to continue 
Second time onwards 

Reviewed with a flexible system and Analysis to begin 
with the cooperation of with higher-priority matters 

external researchers 

We will report on progress on a semi-annual basis, 
and aim to produce conclusions on higher-priority matters within two years 

*We continue to study 2 matters from the previous results as a starting point 5 



4. Progress made in the study of ten high-priority issues 

, .... - - - - - - - - ~Fac~or:in~h;shutdo:oflhe:acto~c:e~olation~oolingsystem- -~- Unit3-; l'1 
I I at Umt 3 1 
1 Issues covered · Evalualio_n of HPCI syste~ operational state at Unit 3 and its impact ~ Un't 3_5 11 
I on the accident's progression 1 I 
I by the present 

report . Rise in reactor pressure following forced depressurization at Unit 2 ~ Unit 2-7 I 
I I 
I - lmpr?v.ing _the accura~y of o~r es~imate of the volume of cooling []I Shared-2 I i 
I water m1ect1ons from fire engmes mto the nuclear reactor I/JI"' ==========:iii= / '---------------------------------------

Issues under review 

(investigated by 
TEPCO) 

Issues under 
review 

(government R&D 
projects, etc.) 

, on which Issues 
review 

b 
has yet to . ' 
~ 

Tl 
~ 

~ 

'-

· Study of safety relief valve operation after reactor core damage 

• Vent operation and rupture disk status at Unit 2 

• Melted core's behavior in dropping to the lower plenum 

·Thermal stratification in the suppression pool at Unit 3 

• Release of radioactive materials from March 20 onwards 

• Identification of causes for the high-dose contamination of pipes in 
the reactor cooling water system at Unit 1 

[I Shared-1 ~ 

[I Unit 2-9 ~ 

[I Shared-6 ~ 
[I Unit 3-3 ~ 

[I Shared-9 ~ 
IJ 

Unit 1-9 ~ 
6 



5. Ten issues on which review was virtually completed in 
the first progress report 

• Tsunami arrival evaluation and the fact that the tsunami was a factor [I Shared-14 [ in causing the loss of cooling function 

• Relationship between the earthquake and flooding in Unit 1 's reactor 
building (R/B) ]] Unit 1-4 [ 
• Cooling water injected into the reactor from fire engines and leakage 11~~i! 1 ::~I routes 

• RCIC flow rate after loss of control power at Unit 2 II Unit 2-1 [ 
• State of the RHR system after the tsunami's arrival at Unit 2 ]] Unit 2-4 [ 
• Decrease behavior of PCV pressure temporarily decreased after RCIC IJ 
shutdown at Unit 2 , Unit 2-5 [ 
• State of HPCI o~eralion estimated based on reactor water level 
behavior during PCI operation at Unit 3 ~ Unit 3-4 [ 
• Process of reactor core damage estimated based on reactor water 
level behavior after HPCI shutdown at Unit 3 [I Unit 3-5 [ 
• Possibility of rapid reactor depressurization due to ADS triggered at 
Unit 3 [I Unit 3-6 [ 
·Steep increase in reactor pressure following rapid depressurizalion at 
Unit 3, and its relationship to the process of reactor core damage ~ Unit 3-7 I 

: On the basis of past results. we will continue to review and reflect the 

Tl 
results onto the second progress report. [ [!Shared-21 ~ Unit 3-s I J 

~ 7 



6. Activity for sharing the insights obtained from investigation and 
Discussion with researchers in the world 
The Atomic Energy Society of Japan 

meetings I International meetings 
We have given presentations on study results at 
academic or international meetings. Fortunately we 
received technical awards at some meetings. We 
will continue the study considering comments and 
other results obtained from these activities. 

<Presentation> 
AESJ meeting:2013 Spring, 2013 Fall, 2014 Spring meeting 
International meeting: 
NURETH (Nuclear Reactor Thermal Hydraulics) 10th meeting 
NUTHOS (Nuclear Thermal Hydraulics, Operation and Safety) 9th meeting 
International Workshop on Severe Accident Research, Tokyo Univ. 

Nuclear Regulation Authority, JAPAN 
The Committee on Accident Analysis 

We explained our evaluation of tsunami arrival time 
and the cause of losing all power sources, which is 
mentioned in Interim report (DRAFT) made by NRA. 
We will continue the study reflecting the field 
investigations and analysis results performed by the 
Committee. 

' OECD/NEA BSAF project 

We have shared our study results and accident 
information among the BSAF project members. 
Comparing simulation results of domestic and 
foreign researchers and exchanging opinions are 
helpful for us to study the unsolved issues 

OECO/NEA: The OrgHnirntion for Economic Co·opemtion Hnd 
Development/The Nuclear Energy Agency 
BSAF: "Benchmark Study of the Accident at the Fukushima Daiichi Nuclear 
Power Station" has been established to improve severe accident codes and 
analyze accident progression and current core status in detail for preparation 
of fuel debris removal, as a part of the R&D projects for the rrnd·IO·long term 
response for decommissioning of the Fukushima Daiichi 

Niigata Prefecture 
Technical Committee 

We have explained the issues regarding questions 
and interests from the governor or committee 
members for the discussion at Niigata Prefecture's 
technical committee on verification of Fukushima 
Daiichi accident and safety measures at 

0ashiwazaki-Kariwa Nuclear Power station. 

We are continuing our investigation reflecting the discussions and 
opinions from various parties and researchers 

' 
~ 8 
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Overview of the second progress report 

1. Causes for RCIC shutdown at Unit 3 [Report: attachment 3-5] 

• The RCIC shutdown occurring in Unit 3 at 11 :36 of March 12 was likely due to an electrical trip caused by high 
turbine exhaust gas pressure. We will take this into account in devising safety measures at Kashiwazaki-Kariwa. 

2. Evaluation of the operational state of HPCI at Unit 3 and its impact on the accident's 
progression [Report: attachment 3] 

• Sufficient cooling water injection into the reactor was no longer possible before the HPCl's manual shutdown. It 
is likely that, due to the zirconium-water reaction occurring as water level dropped, fuel had begun to melt 
before the water level reached the fuel's bottom. 

3. Rise in reactor pressure following forced depressurization at Unit 2 
[Report: attachment 2-7] 

• It is possible that intermittent increases in nuclear pressure after forced depressurization at Unit 2 (issue list 
"Unit 2 - 7") may have been due to hydrogen and water vapor discharged while fuel was melting. In conjunction, 
the neutrons observed near the main gate may have been generated by the spontaneous fission of actinides 
discharged while fuel was melting at Units 2 and 3. 

4. Improving the accuracy of our estimate of the volume of cooling water injected into the 
reactor from fire enaines [Report: attachment 1-5] 

* We evaluated the volume of cooling water injected from the fire engines into the reactor at Unit 1 based on 
pressure losses in the water injection route, and found that about 20°10 to 50°10 of water reached the reactor. 
Further review will be necessary, largely due to the uncertainty of discharge pressure from fire engines. 

Tl 
~ 10 



1. Causes of Unit 3 RCIC shutdown 
(1) Overview 
At Unit 3, DC power supply remained available after the tsunami's arrival, allowing continued cooling water injection 

from the RCIC system. We have confirmed that RCIC shutdown occurred at 11 :36 of March 12. 
Although operation continued for almost 20 hours, 
the cause of the shutdown had remained unclear. 

Based on verifications at the main control room (MGR) and in the field 
as well as on actual measures data and plant design information, we: 

1) investigated the trip's causes 
2) studied how trip conditions formed 

~ 
- Causes of Unit 3 RCIC shutdown -

The RCIC shutdown occurring in Unit 3at11:36 of March 12 

is likely to have been caused by an electric trip, 
due to high turbine exhaust pressure. 

~ 
Reflected onto safety measures 

at the Kashiwazaki·Kariwa Nuclear Power Station 

In addition to measures to bolster the HPCI system's functions, 

an operational procedure to release the turbine 
exhaust pressure interlock is being prepared as 

part of tsunami response procedures. 

Reactor 

Reactor core isolation cooling system 
(RCIC) 

As part of review aiming to voluntarily 
improve the power station's safety, this will 
be reflected onto Tsunami Accident 
Management procedures. (January 2012) 

11 



1. Causes of Unit 3 RCIC shutdown 

(2) Addendum - Overview of the RCIC system (operational state after the tsunami's arrival) -

Reactor 

Containment vessel 

Tl 
~ 

"Tl 

"' "' a_ 

:;; 

* ~ 

::J 
E I <1l 

~ 
~ 

t 
m 

3/11 16:03 
RCIC start-up Main steam pipe 

(DC power available) 

e Inlet steam pressure gauge 

~ 
MOITurbine inlet valve 

Test 
bypass IMOI 
valve 

.MOllT1Hbine steam stop valvj 
1 

•'Ill )>T Flow rate 
control 

Turbine 

Exhaust~ 
pressure '81 

gauge ' 

I •'Ill ]\ 

HOI Control v~ve 

The steam stop valve is 
equipped with a trip 
mechanism allowing 

emergency shutdown. 

Water source switching line 

°' ma .\81 LJ 
Suction ! 

v P~~'"" GY ~ 
Flow met~r I 

1 

Pump 

! 

Discharge@ 
pressure 

gauge 

Minimum flow •IMO 
bypass valve 

-l 
CD 
en ...... 

:::l 
CD 

0 
1J 

CD ..... a 
o· 
:::l 

:::l 
CD 
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1. Causes of Unit 3 RCIC shutdown 

(3) Operations and conditions verified in the main control room and in the field 

Based on the state of operations in the main control room and on conditions 
verified in the field, we believe that an electrical trip occurred. 

/1 Operations in the main control room and conditions found in the field 1--------....___ 

·We found that the tJJrbine'iu;:teJ!J!LsloJLvJ!JYJl, which has a trip mechanism, Wi!s.closec:t, causing shutdown. 

•After shutdown, the stop valve was reset from the main control room in order to switch to standby (the.mechi!llici!I 
turbine overspeed trip that would have been necessary for in-field reset operations was not triggered). 

·As of the shutdown of 3/12, the main control room allowed RCIC valve operation and monitoring of condition indicator 
lamps and meters, and theJlC.P.oweLsource reQJJi.rndJorJ.1'.i.!lgeringl!n e!ec!rit::i!UJ'.i.P. hi!d been sec.:uted. 

• Restarting after reset operations was followed by another stop valve shutdown and trip (the cause of the trip may have 
been the same). ,,__/ 

T; 
~ 

I 

'111" 

• 

-~ ' . ' ......... 
~·rr"(11 

llLJJ -----
RCIC turbine steam stop valve 

Motor .R 
.......,[JQ1 Latch mechanism 

Trip solenoid ,...... <1
1
1 -h/ 

(electrical trip) 
Mechanical turbine 
Overspeed trip 
mechanism 

I 1,.RCIC' 
f~ turbine .-/ 
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1. Causes of Unit 3 RCIC shutdown 

(4) Likelihood of trip conditions forming 

None of the trip conditions required under electrical trip logic was confirmed. 

I Manual trip button ~ x • We were unable to confirm that the manual trip button 
was pushed. 

I ~ x • The measured value of the reactor's water level did not reach 
Reactor water level high (L-8) L-8 (reactor water level was being controlled by adjusting 

RCIC flow rate\. Att t" 1 
~··••••••••••••••••••••••••••••••••••••••••••••••••'Ii••••••••••••••••••• en1on. 
: . • • In conjunction with D/W and S/C pressure, exhaust : 
• Turbine exhaust pressure high pressure was also on the rise, but we did not find that it • 
: (0.29 MPag) reached the trip set point. : 
Ill ............................................. .. 

Pum suction ressure low have dropped; however. the HPCI system (having the same trip X • It is possible that the water level in the condensate storage tank may 

p( o OSOSPMP ) r conditions) was activated immediately atter the drop, employing the 
- . ag same condensate storage tank as a water source. 

x Turbine overspeed 
(electrical: rated value X 110°/o rpm) 

RCIC turbine pump room temperature (93'C) 

Steam pipe flow rate high ( + 120.7kPa) 

Steam pipe pressure low (0.344 MPa) 

• The RCIC control power source was functioning, and the 

RCIC 
automatic 
isolation 

alve was under control; the 
verspeed trip is therefore unlikely. 

• There is no verifiable record 
that the RCIC isolation valve 

X was shut (condition indicator 
· lamp). 

• The PCV's external isolation 
valve was shut at about 11 :00 

Turbine exhaust diaphragm pressure high (69 kPa) signal of March 13 (verified based on 
condition indicator lamp). 

Tl 
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1. Causes of Unit 3 RCIC shutdown 

(5) Turbine exhaust pressure readings 

~ 
~ 

Q) 

gi 
OJ 
~ 

cu 
0... 
~ 
~ 

Q) ..... 
::i 
Ul 
Ul 
Q) ..... 
Q_ 

Q) 
OJ ..... 
cu 

.i::: 
(.) 
Ul 
'i5 
u 
u 
a: 

Tl 
~ 

0.4 

0.3 

0.2 

o. 1 

0.0 

Out of electrical trip conditions, turbine exhaust pressure and 
S/C pressure were both on the rise, getting close to the trip set point. 

r • RCIC exhaust pressure(measured) -- I 0.501 A At 11 :25 - immediately 
o D/W pressure( measured) SIC sprayed preceding shutdown - the 

exhaust pressure reading 
A S/C pressure (measured) 

~ was 0.25 MPag. B ~ 

RCIC exhaust ressure set oint 
Ul 

At this time, it had not A 0.401 .0 

'° cu reached the setpoint. 0.29MPag ~electrical trip condition "6 \rn ~ 

cu 
~Ci.-11 AAAA 

0... 
~ 
'-" 

B S/C pressure rose QA J (Q ~ 

'" \i<-0 
0.301 ::i steeply from 11 :25 to 12:00. A CfsrJiri;c"?:i Ul 

0 Ul 
CJ,;" Q) 

@~ 
..... 
Q_ c > We do not have an 0 c "' 0.201 u exact record of exhaust ""' 0... 

AA pressure at the time of the A 

A 

,;:;:,gp llffJ 3/12 11 :36 /1212:35 shutdown ( 11 :36). After the 

RCIC shutdown Automatic HPCI start-up shutdown, exhaust pressure 
A 

was back to O due to isolation 
0. 101 from SIC. 

3/11 3/12 3/12 3/12 3/12 3/13 
18:00 0:00 6:00 12:00 18:00 0:00 
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1. Causes of Unit 3 RCIC shutdown 

(6) Likelihood of trip caused by exhaust pressure high trip 

RCIC exhaust 
pressure trip 
setpoint: 0.29 Mpag 

Trip due to high exhaust pressure is possible 
although there is no direct record 

From the reactor 

v 

•SIC pressure at shutdown was about 
0.25 MPag, which would have caused 
exhaust pressure to exceed the trip set 
point if we take into account the pressure 
drop in exhaust pipes (0.05 MPa 
according to trial run data). 

For display in the 
main control room ..( .......... .. Valve/ turbine gland portion 

.... Different pressure gauges are 
employed for display in the main control 
room and for logical circuit input; it is 
possible that, when S/C pressure rose at 
11 :36, the latter may have reached the trip 
set point. 

CondenseJI' rn rnj ~~~uum r---------- -----------------

Tl 
~ 

Vacuum 
pump \ v /1... '-LJ 

water 
pump 

• Another trip occurred again as steam 
began to flow following start-up, in spite 
of successful reset operation. This 
sequence of events can be explained 
based on the above (trip conditions 
were momentarily cleared upon exhaust 
pressure reaching 0). 
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1. Causes of Unit 3 RCIC shutdown 

(7) Likelihood of trip conditions forming 

Likelihood of exhaust trip forming while other conditions are not convincing 

"' 
,,., 

,.,.,·li:l1 '"'' ' " 

' 

1,,, .. ,, .. ,,.:1, .. ,, 
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1. Causes of Unit 3 RCIC shutdown 

(8) Incorporation into safety measures 

Tl 
~ 

Incorporation into safety measures at the Kashiwazaki·Kariwa Nuclear Power Station 

In addition to measures for bolstering the function of the water injection under high reactor pressure, 
an operational procedure is being prepared to release the interlock 

for high turbine exhaust pressure 

} In the response procedures for Tsunami Accident Management, which assume a 
station black out, an operational procedure is being prepared to release the interlock 
for high turbine exhaust pressure in order to prioritize the continuation of RCIC 
operation even while S/C pressure is on the rise. 

[

The procedure will be based on the notion that RCIC equipment will not be damaged immediately] 
even if turbine exhaust pressure exceeds the trip set point, thus putting continued RCIC operation 
before equipment damage risks. 

);.> In addition, we take measures to bolster the function of the HPCI system. 
• Bolster DC power source facilities (increased capacity and installation in high places) 

• Additional installation of alternate water injection system (HPAC) 
• Prepare procedures for RCIC manual start-up in the field during AC and DC power source loss 

• Points tor future review· 

Next, we will consider the operational state of the RCIC system at Unit 2 
(loss of DC power source) and the causes of its shutdown 
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2. Evaluation of impact on the operational state of HPCI at Unit 3 and the accident's progression 

(1) Overview 
In our first report, we found that cooling water injections preceding manual HPCI shutdown may have been insufficient. 

Based on this result, we evaluated the process leading up to melting 
from decreased water level and fuel exposure. 

1n 1 _,....I -··- ___ I ~Measuredwaterlevel(Widerange) 
o Measured water level (Fuel rangeA) RCI~ 1311212:35 ;j/l ;j ~:'I~ 

automati Automatic 
Conduct MAAP analysis, taking into 

account HPCI operational state 
~ 

8 HPCI 
shutdown HPCI start-up . Manual 

o Corrected water lovel(Widc range) 
--+--Measured pressure (Reactor press.A) 

Process leading up to fuel melting 
and evaluation of its impact on the 

accident's developments 
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- Result analysis -
M2 ~12 M2 M2 ~12 ~12 M3 M3 ~13 ~13 M3 M3 
6:00 9:00 12:00 15:00 18:00 21 :00 0:00 3:00 6:00 9:00 12:00 15:00 

Process leading up to fuel melting 

A zirconium-water reaction caused as the water 
level dropped resulted in fuel melting before the 

water level reached the fuel's 
bottom. 

Developments following fuel melting 

While uncertainty in the model and in the quantity of 
cooling water injected from fire engines 

Tl 

makes the results of analysis somewhat unreliable, 
the RPV did rupture, causing the majority of fuel to 

drop into the PCV. 
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2. Evaluation of the operational state of HPCI at Unit 3 and its impact on the accident's progression 

(2) Changes in reactor water level reflecting state of HPCI operation 

We conducted MAAP analysis, taking into account HPCI operational state. 
We assumed that no cooling water was injected into the reactor 

after 20:00 on March 12. 

~ - Conditions for analysis - , 
/ \ 

I 

I .I At 20:00 on March 12, reactor 
pressure fell below HPCI design 
condition 1 MPag to about 0.8 MPag. 
We assumed that no cooling water was 
injected into the reactor after that time. 

-./As for the state of HPCI operation, 
steam supply to the turbine continued, 
but we estimate that virtually all of the 
discharge flow rate went back from the 
test line to CST. 

.I After the HPCl's manual shutdown, 

1 
reactor pressure began to rise due to 

' steam supply being cut off. 
' / 
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2. Evaluation of the operational state of HPCI at Unit 3 and its impact on the accident's progression 

(3) Process of fuel melting reflecting the state of HPCI operating status 

Fuel began melting before the water level reached the fuel's bottom. 
We estimate that it was the heat from the zirconium-water reaction caused 

as the water level dropped to cause the fuel to melt. 

- Result analysis -

1) T AF reached About 2:30 
on 3/13 

2) Maximum core 
About 5:10 temperature 
on 3/13 

1,200°C reached 

3) Maximum core (Fuel melting)! 
temperature About tJ:;jU 
2200°C reached on 3/13 

4) BAF reached About 9:10 
on 3/13 

We have made progress in our 
understanding of the accident's 

developments leading up to 
fuel melting. 

Tl 
~ 
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2. Evaluation of the operational state of HPCI at Unit 3 and its impact on the accident's progression 

(4) Developments following fuel melting 

By taking into account the state of HPCI operation, 
simulation result shows that the majority of fuel fell dropped 

2.5E+5 --------------------------------------------------------------------------------------------------------------

RPV 
HPCI depressurization 

manual 1 Pedestal 

2.0E+5 shutdown RPV 
Core region____,,. l .... rupture 

~ 

1.5E+5 

1.0E+5 

5.0E+4 

O.OE+O 

3/11 
12:00 

Beginning of 
water injections 
by fire engines 

Movement of molten 
debris to the lower 

3/12 
0:00 

plenum 

3/12 
12:00 

3/13 
0:00 

) 
~~ 
/' 

Lower ,, 
plenum 

....... 

~ 
---

3/13 
12:00 

3/14 
0:00 

____,,. 

\ I ,i, 

3/14 
12:00 

3/15 
0:00 

D/W 

3/15 
12:00 

3/16 
0:00 

' 
i vThe water injections made starting on 

September 1, 2011 from the core spray 
system caused a decrease in RPV 
temperature. Therefore, we believe there 
may be fuel debris in the core as well. 

vWhether the RPV is ruptured is largely 
determined by the volume of cooling water 
injected from fire engines; model and 
analysis conditions entail considerable 
uncertainty. 

vSirnulation resulted in Debris on the PCV 
of 100%, but there are issues with the 
MAAP model (in MAAP, RPV rupture case 

\lends to result in entire debris' dropping). / 
~------------------------------' 

Developments since fuel melting 
remain largely unclear (molten 

core's behavior in dropping to the 
lower plenum, damage to pressure 
vessels, MCCI, etc.). We will need 
to study model improvements and 

input conditions. 
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2. Evaluation of the operational state of HPCI at Unit 3 and its impact on the accident's progression 

(5) Evaluation of MCCI impact 
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We estimated the degree of concrete erosion by MCCI. 
While our analysis entails some degree of uncertainty, 

erosion was limited to within the reactor containment vessel. 
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3-1. Increase in reactor pressure following forced depressurization at Unit 2 

(1) Background 

We have found that reactor pressure and PCV pressure increased following reactor depressurization by forced SRV opening. 

We have not been able to explain the process from fuel exposure 
to melting that occurred after RPV depressurization. 

Operators tried to open SRVs because 
of the re-pressurization, but rises and 

drops in reactor pressure may not 
necessarily have been caused by 
closing and opening of the SRV. 

Evaluate the process of fuel melting 
and 

factors causing reactor pressure to rise 
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We estimate a scenario where, after reactor depressurization, the steam generated 
by cooling water injection from fire engines caused a zirconium-water reaction, 

in turn causina reactor oressure to rise and lead to fuel meltina. 
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3-1. Increase in reactor pressure following forced depressurization at Unit 2 

(2) Process leading up to fuel melting 

We estimate a scenario where, after reactor depressurization, the steam generated by 
cooling water injection from fire engines caused a zirconium-water reaction, in turn 

causing reactor pressure to rise and lead to fuel melting. 

(1) On the reactor's forced depressurization, flashing caused the water level to drop steeply, completely 
exposing the core. 

(2) Water level was restored by water injections from fire engines. 
(3) Steam generation caused a zirconium-water reaction, in turn generating hydrogen and large amounts of 

heat, and causing reactor pressure to rise. 
(4) Cooling water injections from fire engines were suspended due to the rise in reactor pressure. 
(5) The suspension of cooling water injections brought steam generation under control, letting pressure drop. 
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'[• Q Qlv Q 

-
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3-2. Relationship between neutron detection and fuel melting 
(1) Overview 

In the morning of March 13 and in the night of March 14, 
small amounts of neutrons were detected near the main gate. 

The reason for neutron detection was unclear. 

The timing of neutron 
detection and the increase in 

the gamma dose rate 
are not correlated. 

Study the relationship 
between neutron detection 

timing and accident behavior, 
and on the origin of 
measured neutrons 
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The neutrons detected in the morning of March 13 and in the night of March 14 

were released in the course of fuel melting at Units 3 and 2, respectively. 

0:00 

Neutrons may have been generated by the spontaneous fission of released actinides. 
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3-2. Relationship between neutron detection and fuel melting 

(2) Timing of neutron detection 

Tl 
~ 

The timing of neutron detection on 
the morning of March 13 

coincides with that of fuel melting at Unit 3. 
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The timing of neutron detection 
in the night of March 14 

coincides with that of fuel melting at Unit 2. 
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3-2. Relationship between neutron detection and fuel melting 

(3) Origin of measured neutrons 

The neutrons observed near the main gate may have been generated by the 
spontaneous fission of released actinides in the course of fuel melting at Units 2 and 3. 

Tl 
~ 

••• 
(2 

~J. .... l. .......... \~.!. ................ ... 

-- ---... 
The concentration in soil sampled in the Fukushima 

Daiichi site was similar to that preceding the 
accident. However, based on the detection of 

actinides with relatively short half-life, such as Cm-
242 and Cm-244, we believe these may have been 

originated in the Fukushima Daiichi accident. 

On Route (1 ); Neutrons inside the reactor were 
measured directly. 

X Unlikely due to shielding 

On Route (2)-1; Delayed neutrons deriving from 
the decay of discharged fission products (Br-87, 
etc.) were measured. 

X Given their short half-life, by this time 
delayed neutron precursors had become 
sufficiently attenuated. 

On route (2)-2; Neutrons deriving from the 
spontaneous fission of discharged actinides 
(Cm-242, etc.) were measured. 

0 -The timing coincided with that of fuel melting. 
- Possible given the detection of actinides in 
sampled soil thought to come from the 
Fukushima Daiichi accident. 

(We also esti1nale Xe gas detected in PCV gas to have derived from spontaneous fission by Cn1 etc.) 
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4. Improving the accuracy of our estimate of the volume of water injected into the reactor from fire engines 

(1) Overview 
We believe that if all water from fire engines had reached its destination, it would have been possible to cool 
the reactor down. 

It is possible that cooling water injections partially flowed into other systems. 
We will proceed to evaluate the volume of water injections from the fire engines - an 

important input in assessing how the accident unfolded . 

In order to evaluate the quantity of water injected 
from fire engines into the reactor, we 

evaluated the volume of water injections into 
Unit 1 's reactor based on pressure losses in 

the routes of water injections. 

..... Flow of water injections Bypass flow 
Main bypass flow routes into the reactor route 

20°10 to 50°10 of cooling water may 
have been injected into the reactor. 

Note, however, that records of 
discharge pressure and flow rate, etc. 
from fire engines are few, and leave 
many aspects unclear; therefore, we 
will need to continue our review by 
conducting sensitivity analysis and 
comparison with plant response. 

Tl 
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4. Improving the accuracy of our estimate of the volume of cooling water injected into the reactor from fire engines 

(2) Evaluation results 
If we assume fire engine discharge pressure to have been constant at 1 MPa, 

then about 20°10 to 50°10 of water injected reached the reactor. 
Note, however, that records of discharge pressure and flow rate, etc. from fire engines 

are few, and leave many aspects unclear, thus requiring further study. 
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Terminology (for reference) 

•Actinides 
Collective denomination of 15 elements on the periodic table, from 

Actinium (atomic number 89) to Lawrentium (103). Irradiated 
reactor fuel contains actinides such as Plutonium (atomic number 
94), generated through repeated neutron absorption and beta 
decay by Uranium and other nuclear materials. 
•BAF Bottom of Active Fuel 
Bottom pellet level in fuel assemblies 
•Condensate storage tank 
Tank used for temporary storage of water to be used at the plant 
•Delayed neutrons 
Neutrons discharged following beta decay from certain nuclear 

fission products 
(neutrons discharged directly through nuclear fission are called " 

prompt neutrons") 
•D/W Dry Well 
Space inside the reactor containment vessel, excluding the 
suppression chamber 
•HPAC High Pressure Alternate Cooling System 
Alternate water injection system. Serves as back-up for the reactor 

core isolation cooling system. 
•HPCI High Pressure Coolant Injection system 
•Interlock 
System to allow or forbid facility operation upon detecting required 

conditions in order to prevent issues due to mistaken operation. 
•Lower plenum 
Part located below the core in reactor pressure vessels 
•L-8 
Signal indicating high reactor water level 

Tl 
~ 

•MAAP analysis Modular Accident Analysis Program 
Analysis employing MAAP, a severe accident analysis code 

•MCCI Molten Core Concrete Interaction 
Reaction whereby a molten core fallen into the PCV reacts 

with concrete, resulting in decomposition and erosion 

•PCV Primary Containment Vessel 
•Pedestal 
Space located below reactor pressure vessels inside the 
PCV 
•Pipe pressure loss 
Energy lost by a fluid when passing through pipes 

•RCIC Reactor Core Isolation Cooling System 

•RPV Reactor Pressure Vessel 

•SIC Suppression Chamber 
•Spontaneous nuclear fission 
Nuclear fission occurring naturally (i.e. not caused by the 

absorption of neutrons, protons, gamma rays or beta rays) 

•SRV Safety Relief Valve 

•TAF Top of Active Fuel 
Top pellet level in fuel assemblies 
•Trip 
Stoppage of pumps, turbines or other equipment 
•Zirconium-water reaction 
Heating reaction whereby high-temperature zirconium (used 

for cladding, etc.) reacts with water vapor, generating 
hydrogen: the heat thus generated accelerates the core's rise 
in temperature. 
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Norton, Charles 

From: 
Sent: 
To: 
Subject: 

Nuclear Sector Colleagues, 

Tateiwa, Kenji <tateiwa.kenji@tepco.co.jp> 
Thursday, August 07, 2014 5:17 PM 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, Aug. 8 at 3pm EDT 

Please find below information for ton1orrow'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 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. 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/roadrnap/irnages/d '140731 01 ·e. pdf 

2. Unit 1 Reactor Building Cover to be Dismantled (8/112014) 
http :I fwww. tepco. co. j pf e nip ressfco rp~co1n/re I ease/2014/ 123991 O 589 2. h trn I 
http :f fwww. tepco. co. j pfe nfn uffu ku s hi rna~n pfh a 11doutsf2014fi rn agesfhandouts 14080 1 01 ~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.jp/nu/fukushima-np/roadmap/in1ages/d 140731 04-j. pdf 
(page 6/8) Contaminated water storage volume trend. 

3-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadn1ap/1mages/d 140731 05-L pdf 
(page 9/21) Sea.water sampling results (inside the port) 
(page 10/21) Seawater sampling results (outside the port) 

3.3 Status of Individual Projects 
b.t!P..:flww.w.J~P.g.Q.,gg.JP.Lo.ld!J~.Kld.9.b.!DJ.~::D.12!I29.9.!I!9.P.!.1.ms1.9.~.9.L9.1.4.QI~J_Q.g.~iJ?.Qf 
(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 1211300) Covering sea-bottom soil inside the port 
(page 1971300) Unit 4 reactor building periodic integrity inspection results (9th) 
(page 2251300) 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 FY2014-Q1 Progress Report (8/1/2014) 
http ://www _ tepco. co. j p/ en/press/ co rp~com/re I ease/2014/ 1239901 5892. htm I 

(video message by Dr. Dale Klein, Chairman of TEPCO's Nuclear Reform Monitoring Committee) 
http://www.nrrnc.jp/en/report/detail/1239 7 70 5233.htrnl 

6. Fukushima Nuclear Accident Unresolved Issues Progress Report# 2 (8/6/2014) 
http://www. tepco. co. j p/ e nip ress/co rp~com/re I ease/2014/ 12 40 140 589 2. htm I 

(English Summary) 
http://www.tepco.co. jp/en/press/corp-corn/release/betu 14 e/in1ages/140806e0101. pdf 
(Japanese Full Report: 23 MB) 
http://www.tepco.co.jp/cc/press/betu 14 j/images/140806j01 02.odf 

~If you cannot display .Japanese characters, please install the following font packs: 
http://www. adobe. com/support/down I oads/deta i I. j s p ?ftp I D ::::4881 

(Feel free to fotward this ernail to your colleagues or have thern contact me to be added to t11e 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 20031 
tel: +1-202-457-0790 (ext.)116 
n1obile: I (b1(61 I 

-~---Original Message·-·-· 
From: IialtiiW.9.,..!S.tiDJ.i 
To: Tateiwa. Kenj1 
Sent: Wednesday, July 30, 2014 8:46 PM 
Subject: [TEPCO Weekly Fukushin1a Update Call] THU, July 31 at 3pn1 EDT 

Nuclear Sector Colleagues, 

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

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

[call-in information] {Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (bJW1 I 

[Major topics] 
1. Unit 2 Torus Room Wall Survey (7/29/2014) 
http· //www.tepco.eo.jp/en/nu/fukushima-np/handouts/2014/in1aqes/handouts 140728 05-e .pdf 
(video clip) 
b.t!P..;!/.W.Y!'.YY.JtiP.£Q,£9jP.Lti.O!.O.\:!.YY.?.t.l.lRI~!.Yi9.!.!;:.b.l.YS!::\:!.,.t!1m!1Y.i.9.\:!.9_':!.1,!]!;t'::£;?.±!9.('.:.b.g~.gEJ11.Q.:.§.l.7.§~ 

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://www.nsr.go.jp/co111mittee/yuushikisya/tokutei kanshi/data/0025 01 .pdf 
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2.2 Unit 1 Reactor Building Dust Inhibition Measures During Cover Dismantling and Rubble Removal 
http://www. n s r. q o. i pico mm ittee/yu us hi kis ya/toku te i ka ns h 1/data/002 5 02. pdf 

2.3 Replacement of Fuel Rack in Common Pool 
http://www.nsr.qo.jp/comrnittee/yuust\ikisya/tokutei kanshi/data/0025 03 01.pdf 

2.4 Fuel Removal Plan for Unit 3 Spent Fuel Pool 
http://www.nsr.qo.jp/con1mittee/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. tepco, co, j p/n u/f u kush i ma-n p/roa d ma p/i m ages/c 140 7 25 0 3-j . pdf 

3.2 Status and Effectiveness of Groundwater Bypass 
http://www. tepco, co, i p/n u/f u kush i ma-n p/roa d map/images/ c 1407 25 04-i . pdf 

3.3 Tritium Concentration Increase in# 12 Groundwater Bypass Well 
http://www. tcpco. co. i pin u/f u kush 1 n1a-n p/ roadmap/images/ c 140 7 25 05-1. pdf 

3.4 Task Force Studies on Frozen Soil Wall 
http://wwwJepco.co.jp/nu/fukushima-np/roadmap/images/c 140725 O 7 -i .pdf 

3.5 Test Results and Demonstration Status of Advanced Multi~Nuclide Removal System 
http :I /www. tepco. co. j pin u/f u kush i ma-n p/roa d ma p/i m ages/c 140 7 25 08- j . pdf 

3.6 Tritium Task Force Discussions 
http :I /www. tepco. co. j p/n u/f u kush i ma-no/roadmap/images/ c 140 7 25 09-j . pdf 

4. National Academy Sciences Fukushima Lessons Learned Report (7/24/2014) 
http: I lwwwB. nationalacad em ies. org/ on pin ews/news ite n1 .aspx? Record I 0"' 18294 

(TEPCO's Statement on 1he NAS Report) 
http://www.tepco.co. jp/en/press/corp~com/release/2014/1239621 5892.html 

All the best, 
Kenji 

••••• Original Message ···-· 
From; Tateiwa. Kenii 
To: Tateiwa. Kenji 
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. July 31 at 3 pm.) 

[call~in information] (Please record your name and organization when joining the call.) 
call nun1ber: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. Progress Status of Ice Boundary between Units 2/3 Seawater Piping Trenches and Turbine Buildings 
(717/2014) 
http://www. tepco. co. i pl n u/fu kush i ma-n p/handouts/20 14/i mag es/handouts 140 7 O 7 05-j . pdf 

(video clip) 
http://www. te pea. co. j p/tepconews/I i bra ry/ arch ive-j. html ?video u u id= rbudtsOu&catid =6169 9 
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2, Investigation Result of Unit 3 Reactor Building North-West Corner (7/11/2014) 
http://www.tepco.co. jp/nu/fukushima ·np/handouts/2014/imaqes/handouts 140711 06 ·i .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 
http :J !www. le pco. co. j pin u/fu ku shi ma ~np/road ma p/i niages/1140 714 03~ j . pdf 

3·2. Response to Issues Raised at the Meeting 
http :J !www. te pco. co. j pin u/fu ku shi ma ~np/road ma p/i mages/1140 714 04· j . pdf 

3·3. Interim Testing Report on Use of Plastic Scintillation Fiber for Contaminated Water Leakage Detection 
http :J /www. te pea. co. j pin u/f u ku s hi ma-np/ road ma p/i mages/1140 714 05-j . pdf 

4. No Impact due to M 6.8 Earthquake Near Fukushima (7/12/2014) 
b.ttP:.U.W.~YYJfilQQ.Q}:;.QJQ(!?n/Pn??.§[QQrP.7.G.QLDLr~J~.?.§!?{~LQ.!.!±IJ.f.~at!i??_§.S.$1.f.,J1tmJ 

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) 
http://irid.or.jp/fd/?paqe id=544 

5-2. IRID Annual Symposium 2014 (7/18/2014) 
http://irid.or.jp/en/symposium/ 

All the best, 
Kenji 

----- Original Message----­
From: Tateiwa, Kenii 
To: Tateiwa Kenji 
Sent: Wednesday, July 02, 201410:04 PM 
Subject: [TEPCO Weekly Fukushin)a Update Call] THU, July 3 at 3pm EDT 

Nuclear Sector Colleagues, 

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

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

[call~in information] (Please record your name and organization when Joining the call.) 
call number: 718-354-1184 
passcode: I (b\(61 I 

[Major topics] 
1. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (6/27/2014) 
(only in Japanese) 
1-1. Plant Status 
http: I twww. tepco. co. j p/n u/fu kush ima-n p/road ma p/i mag es/d 140627 04-j. pdf 

1-2. Summary Status of Decommissioning Roadmap 
http://www. tepco. co. j p/n u/fu kush ima-n p/road ma p/i mag es/d 140627 05-j. pdf 

1 ~3. Insertion of Thermometer and Water Level Gauge inside Unit 2 Drywell 
http://www. tepco .co. j p/n u/fu kush ima-n p/road ma p/i mag es/ d 140627 06-1. pdf 

1-4. Status of ALPS, Sr-Immobilization, Groundwater Bypass, Subdrain System 
http://www.tepco,co.jp/nu/fukushima-np/roadmap/imaqes/d 140627 07 -j.pdf 
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1 -5. Status of Groundwater and Seawater Contamination 
http: I !www. tepco. co. j p/n u/fu kush ima ··n p/road ma p/i mag es/d 140627 08 · j. pdf 

1-6. Dismantling of Unit 1 Reactor Building Cover, Decontamination of Unit 3 Reactor Building Refueling Floor, 
Change in Unit 4 SFP Fuel Transfer Plan 
rittp: //www. tepco. co. j p/n u/f u kush in1a ·n p/road rna p/i rnaq es/d 140627 1 O·i. pdf 

1 -7. Investigation and R&D in Preparation for Fuel Debris Retrieval 
http://www.tepco.co.jp/nu/fukushima·np/roadn1ap/irnaqes/d 140627 11 ·j.pdf 

1 -8. Radioactive Waste Storage 
http://www. te pco. co. j p/ nu/f u k us hi rn a-n p/ roadmap/images/d 140627 12-j . pdf 

1 -9. Candidate Site for Construction of Radioactive Material Analysis and Research Facility 
http://www. tepco .co, i p/n u/fu kush ima-n p/ road ma p/i mag es/d 140627 13-j. pdf 

1-10. MEXT's Plan for Establishing International Joint R&D Center for Decommissioning 
http://www. tepee .co. j pin u/fu kush irTia-n p/ road ma p/i 111ag es/ d 140627 14-j. pdf 

1-11. Request for Proposal (RFP) for Innovative Approach for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/imaqes/d 140627 17-j.pdf 
(See following site for English information on this RFP.) 
http://en.dccc-program.jp/2014/07 /02/?p=186 

2. Final Investigation Report on H4 #5 Tank Leakage of RO-Concentrated Water (6/30/2014) 
(only in Japanese) 
2-1. Full Report 
http://www.tepco.co.jp/cc/press/betu 14 Uirnages/140630j0401. pdf 

2-2. Estimated Leakage of Sr~90 and Recovery Rate 
http://www.tepco.eo.jp/nu/fukushima·np/handouts/2014/irnaqes/handouts 140630 06·j.pdf 

3. "How the Other Fukushima Plant Survived" Harvard Business Review Article on 2F Available for Free 
http ://h br .o rq/201 4/07 /how-the-other-tu kush i ma-p I ant-survived/a r/ 1 

All the best, 
Kenji 

----- Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa Kenii 
Sent: Thursday. June 26, 2014 7:58 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, June 27 at 3pm EDT 

Nuclear Sector Colleagues, 

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

[Dateltime] 
Fri, June 27, 2014 at 3 prr1 Eastern Daylig~1t Tirr1e 
{Next call will be on THU. July 3 at 3 pm.) 

[call~in information] {Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (bJ(G\ I 

[Major topics] 
1, On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (6/16/2014) 
{only in Japanese) 
1~1. Status of Onsite Work Related to Contaminated Water Issues 
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1~2. Response to Issues Raised at the Meeting 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/imaqes/1140616 04-j .pdf 

2. Unit 1 Torus Room Wall Survey Results (6/13/2014) 
http ://www, tepco. co. j p/en/n u/f u kush i n1a~n p/hand outs/2014/i rnages/t1a n douts 140613 09~e. pd f 

3. Unit 2 Torus Room Wall to be Surveyed by Robots (6/24/2014) 
http:/ /www _ tepco. co. j p/ en/n u/f u kush i ma~n p/hand outs/2014/i mages/ha n douts 14062 4 08~e. pdf 

4. Decontamination inside Unit 3 Reactor Building to Begin Using Remote~operated Equipment (6/20/2014) 
http://www. tepco, co. j p/ en/n u/f u kush i ma-n pf hand outs/2014/i mages/ha n douts 140620 06-e. pdf 

5. Revision of Plan to Transfer Fuels from Unit 4 SFP (6/18/2014) 
http://www. tepco, co. j p/ en/n u/f u kush i ma-n p/ha nd outs/2014/i mages/ha n douts 140618 08-e. pdf 

6. All 3 Trains of ALPS Back Online (6/26/2014) 
http://www. tepco. co. i p/en/p ress/corp-com/release/20 14/ 12 38403 5892. htm I 

7. "How the Other Fukushima Plant Survived" (July-August/2014) 
Success story of accident response at Fukushima Daini featured in Hatvard Business Review . 

. l:!~_t12;!.!.b.Q!.:.Q!.9(P.!.Q9.!J.9!0JQ~:.tb.~.:.9!b.~.r.:f!J.~.~§.b.l!TI?.::P..l~D.\::§.1,!!.Y.lY.~.Qf.gnf.BJ.~.9.?..K::H.Q_i;?_:_~N.G. 

8, "'Fukushima 50' Worker Shares Personal Lessons From 2011 Accident" (6/24/2014) 
Interview of Shiro Takallira, one of the Fukushima 50, by NEI. 
http://www.nei.org/News~Media/News/News~Archives/Fukushima~50~Worker~Shares~Personal~Lessons~Frorn~2 

All the best, 
Kenji 
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Start of the verification test for purifying performance of the subdrain water 
treatment facilities at Fukushima Daiichi Nuclear Power Station 

<Reference> 
August 11, 2014 
Tokyo Electric Power Company 

1-1. Overview of the subdrain water treatment facilities. 

-

Water treatment facilities including subdrain consist of water collecting equipment, purification equipment, and transfer equipment. 

l:i~!2Qrni11_1111<!t~LQ11!!~_QJJng_~_q_~J11m~_o! 

Equipment to pump up groundwater from subdrain pits installed around the turbine buildings of Units 1 to 4 and the water collecting equipment 
(groundwater subdrain) to be installed inside the impermeable wall on the seaside. 

Subdrain purification equipment 

Equipment to remove existing radioactive nuclides (except for tritium) contained in pumped up groundwater to the lowest concentration possible. 

Subdrain transfer equipment 

Equipment to transfer the treated water having undertaken sampling during storage in a tank . 

Subdrain and 
groundwater draiO----+I 

of Units 1 to 4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 
' ' 
• Subdrain purification ' 

: I•• 

l~P~ 

equipment · · · · ·· 

Pre· 
treatment 

filter 

Pre· 

Adsorption 
lowflr 

Adsorpti~•n l~P~ treatment 
Treatn1ent ~ 

Water t 

towflr 

: collecting Suep~0~e~n "" ·""""" ·""""""" ·"""" 
•tank! transfer 

. , 
', 

Water collecting tank : pump Designed flow: 1,200m3/ day/ system Sampling tank 

Subdrain water 
collecting equipment 

Subdrain purification 
equipment 

•1 Where to be transferred will be 
reflected on once the specific 
design is determined. 

'1 

Subdrain transfer 
equipment 

••• 



1-2. Layout of subdrain water treatment facilities 

-
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2-1. Verification test for purifying performance 

Purpose 

In response to a partial completion of the subdrain water treatment facilities, a test* to 
verify the performance of removing radioactive nuclides (except for tritium) will be 
performed on the actual equipment.(* Verification test for purifying performance) 

Actions 

-

[1] Pump up groundwater from the 14 subdrain pits having been installed to be mixed in the 
water collecting tank. 

[2] Verify the removal competence by comparing two concentrations of radioactive nuclides 
sampled respectively at the inlet and the outlet of the subdrain purification equipment. 

[3] Treated water having passed through the purification equipment will be stored in the 
sampling tank located at the downstreem. 

•• • 3 



2-2. Verification test for purifying performance (subdrain water collecting equipment) 

Equipment to use for verification test for purifying performance (outlined in red) 
Subdrain pit 14 pits (14 out of 42) 
Relaying tank 2 tanks (2 out of 5) 
Water collecting tank 1 tank (1 out of 3) 

Water collecting tank - --·\ 
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- " ill 

Lf 1 
R/B 

#2 T/B 43 T/B 

IJ 2 .......... I - [i t; 3 F' .· J' 
R/O {) ~j Iii R/8 l. : 

Fiie. -- Relaying tank [5] 
,.,.:,_ 

#4 T/8 ~ 
-

I 

II 
"' ,-

• • 
·.rJ,,, 
·l-1 '"I " :,r 

[_ 
t 1" " 

----'---------'--- _,~-~,"-" --~ lo'- ! ---- ---- -- - c''"' n-+=;;:31'ir 
- ~ ,._ J Relaying tank [3] " ~ , f. •3l•t.l I I . J ~ 

' ' 
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2-3. Verification test for purifying performance (scope of use) 

Equipment to use for verification test for purifying performance (Outlined in red) 
Subdrain purification equipment 1 system (B system, 1 out of two) 
Sampling tank 1 tank (1 out of 8) 

Units 1 Lo 4 

$~bdra1n pit 

0 

Watar r,ollP.c:\iflg l<mk 

Flelaylng tank 

RP.laying tank 

Transfer pump 

p 

Treatmcntdev1oe 
Supplying lank 

p 

Subdrain purification equipment 

Pre.treatment 
Filter 

Pre~trealmenl 

Filler Trootmnnl dnvlcn 

Adsorption tower 

Adsorption tower 

•1 Under dcs1gnin)l for where to be 
transferred 

r---\ 
1 

Treated water 
l~il~$~f l)Urt1~ 

Sarnpling tank 

'1 

Subdrain water collecting equipment Subdrain purification equipment Subdrain transfer equipment 

tt• 5 



3-1 Overall schedule 

2014 2015 
8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 

Start u r.onstru ti on Filed im lementa ion plan Approved implementation plan 
... 12118 (Subdrain water collecting equipment Stan up pum1 1ng up 

Major process Pre pa ~tory work ... and purification equipment) qrou ndwater . . 816 8112 . 
1"' 17 (Wa N investi ation) Exca1 ation for ew pit in ~tallation I I I Subdrain ... • • I 

L 

c Newly installed pit • w 
E 
"-·s Yarc preparat on (rubb IP, removt I, etc.) Floati g article cmoval f Prrn exist ~g pits er Subdrain w . " . 
°' Existing pit ' • c 
tl 
.!!1 
0 Subdrain pipe line, 

Demoliti pn of fixe facilitie and inst allation o foundati n, pipe I ne and t! nks u 
~ Relaying/water $ . . 
ro collecting tanks 
~ 

c 
'§ c..xcavati n for ne1 pit insta

1
1ation 

:g 
~ 

Groundwater drain 
. 

Pip~tank instbllation • rn 

. I . 
Site pre pa rat ipn Found ti on ' "', ' Fini h up 

I Blda. I L . walls, JOf .. . 
,. ' ,~, • 

Subdrain purification Purificat on equip ent inst llation 
equiprnent " 

I Facilities I 
" assing w ere. atlon 

Subdrain transfer Transf r equipn ~nt instal ation/ 
pas. ing wate exam int ion 

equipment " . 
I I - Note: The schedule is subject to change in the course of adjustment with construction works. 

•• • 6 ·-o 



3-2. Schedule on Verification test for purifying performance (incl. analysis) 

0 
3 Water collecting 1200 3 , 30 m1 equipment 1200rn' 12

"' equipment · · m : =f -j 
·~___... Watt:.r i .. f;\ Supplying Pre-tr.eatment Adsorbent Sampling 
:_) collecting~ tank filter tank 

Relaying tank t~~ Water collecting -- Treatment Treatrnenl __ 
Transfer pump : tank device device 

i : Tninsfer puinp Supplying pun1p press1Jre p11mp IJi-
:41 Water collecting equipment Ill-: .. Purification equipnient 
' examination range for passing : exainination ranee for passing water with filtered water 

water with filtered water 

Purification 

tank 
Relaying! 

Scape of verif cation test far purifying performance 

June July August September October to 

Beg .. Mid. Late Beg. Mid. Late Beg. Mid .. Late Beg. Mid. Late 

The whole 
Installation works (System B) 

Installation works (System A) ' 

•••• 
' T Implementation plan approved on 8/6 Before-use 

' I Inspection 
Passing water examination with filtered water 

\78/12 Start up of groundwater pump up from subdrain pits 
Water 

' ' I I 
collecting/ pu rifica \78/20 Verification test for purifying performance 

tion equipment I I I 
: Analysis (Cs, gross~, and H-3) 

' ·- I 

I 1 

Detailed analysis (in·house) 

Analysis* 
' 

I 
Detailed analysis (external, third parties) 

I 
- +analysis results will be reported in an timely manner . •• • 7 --o 



[Reference] Subdrain purification equipment 

I System composition outline I 

Subdrain water collecting Subdrain purification equipme!'t Pre~treatment filter -, ... - - - - Adsorbent tower _ - - - , 
equipment , 

' 
, 

I 1 2 3 4 I 1 2 3 4 5 I 
I I 

I 1: 15 15 I ·1 '1 '1 I .1l > > I 1: - - -~ 
0 15 15 I c c c ~ 

I E 
~ > I © w © 

Q) a Pump I 
~ ~ 0 I .a .a "' 00 

E E I ~ 0 ~ .0 " w w I ~ 
0 ~ ro ~ ~ I 00 00 0 w w 

" " ~ ]] ~ u ~ u ~ 

"' 
~ "' ' -+ " ~ ro ro Ji '€ € "' "' I ro © • 0 " I ~ ~ ~ rn E • 0 I CJ) CJ) CJ) Subdrain/ 1-w Treatment I "' "' e a: I Purnp 

'" '" .0 ,., 
I c c w I '" U) > groundwater drain of device w ~ 0 if, I 

I () () () ro Units 1 to 4 - Supplying tank I 0 0 
I © 

I iI iI I :r: 
I \ , \ 

'----------------~ Water collecting I '-----,.-------- , 
tank I , 

The same with the system mentioned above. 

... 

*1 Filter which absorbs Cs or Sr, or both of Cs and Sr 
depending on water quality. 
Verification test for purifying performance is planned 
to follow the below composition of towers. 

i 21 tower: Sr adsorbent 
2nd tower: Sr adsorbent 
3rd tower: Cs&Sr adsorbent 

•• • ·-· 

'",. 
' L ..... 
· ':II 

~
.yt ; ... --._ .... ' 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

" 

\ 
I 
I 
I w 

~ 
c I 
j1! 

I 

"' I .E 
I a. 

E I • I w 
0 

I I-
I 

I 

-
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[Reference] Main conditions/ specifications for subdrain water treatment facilities 

Item Contents 

Design throughput 
1,200m3/day X 2 systems (purification facilities) 

(100o/o flow) 

Radioactive 
Cs-137: I Bq/L or less •2 

concentration 
Sr-90 : I Bq/L or less •2 

at the exit of facilities 

Decontamination Cs-137: 104 or more '2 

coefficient •1 Sr-90 : 103 or more '2 

Seismic class Class B 

*1 Index indicating a degree to which radioactive materials (contamination sources) are removed through decontamination treatment. 
*2 Estimcited value for mcijor nuclides 

-•• • 9 



[Reference] Installation construction of subdrain water treatment facilities 

'-,, 

Newly installed subdrain pit N1 (excavation completed) Water collecting tank installation No 1 relaying tank installation 

Exterior of the building (SoutheAst side) Inside the building Sampling tank installation 

tt. 10 
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Efforts to ensure ocean protection 

Tokyo Electric Power Company 
August 11, 2014 

!},, •Ill:• Unauthorized copying and replication of the contents are slriclly prohibited. All Rights Reserved. Tokyo Electric Power Company 0 



1. Outline of measures to protect the ocean 

Urgent measures 

Fundamental 
measures 

-

MStopping flow to the port(}) Ground improvementipumping groundwater/paving at contaminated area 
<Leakage prevention> <Contaminant isolation> 

MElimination of pollution source ~1 Removing conlanlinated water frorn trench <Cuntarninor11 rernoval> 
·Suppression of contaminated water increase ® Pumping up groundwater from hillside (groundwater bypass) <Contaminant isolation> 

~Stopping flow to the ocean a) installing seaside impermeable wall <leakage prevention> 
- Suppression of contaminated water increase/ stopping flow to the port b) installing landside frozen soil wall ("Ice wall") 

< Contaminant isolation> 
M Reducing groundwater flow into reactor facilities etc. c) pumping up groundwater through HSubdrain" <Contarninant isolation> 

Unit 1 Unit 2 Unit 3 Unit 4 

• 

Fundamental c) Subdrain 

{·-·-·-· ·w-._.')... 
~ /··,. 

Construction started in June. 
Due to start freezing in FY2014. 

Pumping up, purification and discharge of 
ground water planned 

t. •ll!:•~(c) GeoEye/Japan Space 1taging Corporation I 
Urviuthonzed copying and replication ot the contents are strictly prohibited All Riqhts 
Reserved. Tokyo Electric Fower Company 1 



2. Current groundwater conditions 

• Groundwater around reactor buildings (Unit 1 to 4) is confirmed to contain radioactive materials 

which have mixed with rainwater having been contacted with contaminated debris left on the ground 

surface due to the accident. 

• Radioactive material concentration of the groundwater is much lower than that of the 

contaminated water accumulating in the reactor facilities. The water level of the contaminated 

water inside the buildings is kept lower than that of the outer groundwater, which prevents water 

inside from flowing out. Therefore, contaminated water in the buildings theoretically does not mix 

with the groundwater flowing around the buildings. 

-

(c) GeoEye/Japan Space Im Current flow of 
Qroundwater 

"!l / ' r----~,.~ .. ~·~:-;V~"~"~0\:--r'l 
';;,' ~////fi //////// 'l// 

/j • I 
' ... ,.,,. 

groundwater ' • 

;. 

l, ~ , 
,, 

...... :QrP..!!.!'!!lw.l!ll'!L .... 
~ 

!),, •Ill:• Unauthorized copying and replication of the contents are strictly prohibited. All Rights Reserved. Tokyo Electric Power Company 2 



3. Pumping up groundwater from groundwater drain and subdrain systems 

• The well placed on the seaside (groundwater drain) pumps up groundwater flowing to the sea. 

• Flow of groundwater will also be reduced by the upper-stream well around the buildings (subdrain). 

• Since pumping up through subdrain greatly reduces the amount of groundwater flowing into the 

reactor facilities, consequently the volume of highly contaminated water being stored at the site 

every day will be reduced, reducing risks of ocean contamination. 

-

Groundwater level 

Upper permeable lave 

Aquiclude 

Lower permeable layer 

Aquiclude 

[ nTorb1ne n] 
ti• 11ld1n9 Groundwater drain 

----·= > h" 'r r > r r ,} •• u. ... 
~ 

Seaside 
impermeable 
wall 

!),, •Ill:• Unauthorized copying and replication of the contents are slriclly prohibited. All Rights Reserved. Tokyo Electric Power Company 3 



4. Purification of groundwater and testing the purification system 

•The collected groundwater will be purified by a specified facility capable to reduce radioactive material 

concentration to as low as between one-thousandth and ten-thousandth. 

•As the groundwater contains fairly lower radioactive material than the accumulating water inside the buildings, the 

purification facilities for groundwater are more simplified and less subject to being out of order than the existing 

treatment facilities. However, in cases when the facility does not work, putting the priority on preventing groundwater 

flow to the ocean, the amount of water pumped up from the subdrain system will be adjusted, while continuing 

pumping up from the groundwater drain. If the suspension of the facilities seems to be prolonged, pumping up 

through subdrain will be stopped. 

• Purification and transfer tests are planned. (The subdrain water is planned to be pumped up and tested this week). 

Pumping up groundwater 

Groundwater 
drain 

Subdrain 

1-

Purification of groundwater 

Supply 
pump 

Preprocessing 
filter 

-~~.l~"I E E 3 g> 
!!2':;2 
''@~uOl 
2 8 h g•I 
Ol '.> 'S 

~ 5 § ~ 
0 ~ '" "' ~ ~ rx: u: 

"J;} Supply 
tank 

Adsorption towe 

<l <;( 0 ;ff 0 

~ ~ 

Confirmation of water quality/ 
water discharge 

Water collecting tan 

iii ij J.. Lj-fJ-
~. 

Purification facility Temporary storage tank 

Unauthorized copying and replication of the contents are slriclly prohibited. All Rights Reserved. Tokyo Electric Power Company 4 



5. Discharge of the purified groundwater 

-

•The purified groundwater will be discharged to inside of port after confirming it meets the water 

quality standards (management objective) set by groundwater bypass. 

•Discharge will not be carried out without the understanding of such stakeholders as the 

relevant ministries and the fishermen. 

Discharge to port 

Temporary 
storage tank 

Purification 

. 

Pumping-up 
(Subdrain) 

·.- ·.·· 

·, . 

~///////~.Cu ~.tJ I (Gr:U~~~~~;u:rain) 

~ ~ •Ill:• Unauihorized copying and replication of the conients are siricily prohibited. All Rights Reserved. Tokyo Electric Power Company 5 



6. Closing of the seaside impermeable wall 

• The seaside impermeable wall will be closed after water purification and transfer is confirmed to 

work stably. 

• The seaside impermeable wall is installed deeper than the lower permeable layer (30m deep inside 

the seabed). 

• The seaside impermeable wall surrounding Units 1 to 4 port area reduces groundwater flow from 

the site to the port. Consequently, the ocean will be further protected from contamination. The 

impermeable wall is now prepared to be able to close as early as the end of September, 2014. 

~· 
~ .. 

' v 
I fL , 

' 

Construction of seaside 
impermeable wall 

'\ 
' ' \. I : ...,....,.,,~ .l\'' .; 

-....~, ;,"'" -&~. LJ"f,t~-
1 ',I 



7. Purification of pumped groundwater and effects of discharge 

• Measures to reduce flow of radioactive materials to the sea are progressing, such as by ground improvements 
etc. 

• By the operation of the systems to pump up, purify and discharge groundwater and the closing of the 
seaside impermeable wall, the outflow of radioactive materials to the sea is estimated to be further reduced. 

• This is due to the pumping up of groundwater from the upstream via the subdrain system, which prevents 
groundwater from catching the radioactive materials on the fairly highly concentrated seaside area. 

• On each process in the mid-and-long term project for decommissioning, in case of any accident which may cause 
leakage of contaminated water, the impermeable wall will ensure ocean protection. 

Billion 
Becquerel/day 

30 

25 

20 

Outflow of radioactive materials to the sea 

last year this year after closin 

last year this year after closing 

15 I last year this year after closing 
app.1115•1 

10 

5 

0 

- Strontium-90 Cesium-137 Tritium 

-Outflow of radioactive material of "last year" and "this year" 
are estimated based on radioactive material concentration of 
inside and outside port (#They are under reevaluation by 
TEPCO and JAEA) 

- The figure of "last year" and "this year" contain the difference 
due to survey point which was moved from intake north side 
(2013) to intake north side east seawall bank (2014) for 
landfill. 

-Outflow of radioactive material after closing is sum of volume 
of radioactive material of the groundwater filtered through 
impermeable wall [theoretically; a trace] and that of 
groundwater discharged after purification. 

l>li1 Estimated by "'this year's outflow"". If "this year's outflow'" 
is ri::visi::d, thi:: reduction ratio will bf! modified .. 

1.<i2 "Urgent" (measure) means ground improvement/ 
pumping up through well-point, etc. 

•• •i:i:• -lfnau 



8. Effect of pumping up from subdrain 

• Subdrain pumping will lower groundwater level around the reactor facilities. Especially, as the 

difference of water levels inside and outside the buildings is currently up to around 4 meters, it is 

estimated to be able to reduce water amount of 200m3/day (from 400m3/day, current) by the 

operation of the subdrain system. Therefore, reducing groundwater inflow will consequently lead 
to reducing the volume of contaminated water stored at the site. 

I c It,:,~.,..,., ..... urrent<" ... · .. ,,. ;;,. .. "'.··· 

Subdrain 

., 
.. ' 
'$ 

.~eactor building 
\ ., 
'"·' 
"·' " ' .... --"';-·-·-,;-..-;-;"" . ' . . : 
~110·.~·,.,.:7.·· ~ ... ,,: 
. ' 

Inflow of 
groundwater: large 

Contaminated water 
accumulated in the 

\ build in ... ~ .... ,. ... " ....... 9 ,. . ' - ' . ' .... - -

After operation 
of subdrain 

Pumping 

Subdrain 

Water levei. 
decline • 

, ... ~·"';, T ~.-.•• ~: ·; ·~-' 

l.' •. :.:·* ;J, •• ·'~--"· 
I 
·' 
' 
."~I 

'$ 

.~eactor building 
.l 
., 
"·' 

.... :;;..-·---·- -, .. -.... ' . . . 
.. ;1•'." .~:,.,. ~ •. ·.~/; . .;.,,: 

Inflow of 
groundwater: small 



9. Condition of groundwater after installation of frozen soil wall ( "Ice wall" ) 

• As a fundamental measure, we are constructing the frozen soil wall ("Ice wall") around Units 1 to 4, as 
well as pumping groundwater through subdrain and closing the impermeable wall. The construction started 
in June, 2014, and freezing is scheduled to start within FY2014. 

• The "Ice wall" will prevent groundwater from flowing into the buildings, instead making it flow around the 
Units 1 to 4 buildings and lead to the sea. 

• Since flow of underground water around Units 1 to 4 will be greatly reduced if the "Ice wall" operates, 
the amount of water pumped up by subdrain will also be greatly reduced. 

• Amount of water pumped up through groundwater drain will also be reduced since flow of groundwater to 
the seaside impermeable wall will be greatly reduced after the start of "Ice wall" operation. 

Frozen soil wall ("Ice wall") 

.. J ,;. 



10. Area of revision of application to the NRA 

Water treatment facilities (subdrain 
and groundwater drain) 

.......... ·- -- -- -- -- -- -------------------·- ---------- -- '\. 

Plan application: December 18, 20'13 ~ • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • "• • • 
Revision ;irplication: ,June 2. ,July 4, August 5. 2014 • 

water collecting 
facility 

: .. . 
: .. . : ; .. 
' ·~ P; ,:;i_r-

Subdrains of Unit _~-+-I 
1 to 4 

p J---1 

water 
collecting 

tank 
ater collecting :atrK-ansFcr 

Supply tank 

Pur1f1cat1011 facility 

filter ~orption to~r 

filter 'ffiJ'l;>Orption tolJff!r 

•• •• 

LJ:: 
•• ... 
•• •• •• •• •• •• •• •• 

The area of revision of 
application (this time) 

port 

Transfer pump 

'''''''''''''''''''''' 
Groundwater 

temporary storage t<.lik 
\\\\\\\\\\\\1 l_I I I ~L~m~ I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I:: I I I I I I I I I I I I 1 1 1 1 1 1 1 1 1 1 1 11 

rlrain 

The area of revision of 
application (this time) 

•••••••••••••••••••••••••••••••••••• 

-

purification facility 
(subdrain and 

groundwater drain) 

water transfer facility 

(subdrain and 
groundwater drain) 

!},, •ll!:fnauthorized copying and replication of the contents are strictly prohibited. All Rights Reserved. Tokyo Electric Power Company 10 



11. Layout of water treatment facilities (subdrain, groundwater drain) 

N --=J I 

! 
.. I ,. 

-; 
r·i. 
' 

~.· 

ll ,I 
,, 
I ~ 

" 

Piping route 

Water transfer facility 

Temporary storage tank -

. 

., 
. ~1 :rill" ,2. t.·.- -',·r·~~-· ,., .. 

. I ~ Ji,,,~ . . 
~·: ' 

•. , . ~ r-'· 
1:_, 

' 

r 
'· -,:rrJ'' .r-1 , 

~-~ --1-· 
" ~.,.--. 

ft; 

Water collecting facility (groundwater 
drain) 

Seaside impermeable wall 

Water collecting facility (subdrain) 

Purification facility 
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