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AT
(List of Abbreviations)

AFD Armed Force Division: & J1f2a1 etet

A21 Access to Information: @GP § SRR

BAEC Bangladesh Atomic Energy Commission: 1o #4719 ®fe S (q115)

BAERA Bangladesh Atomic Energy Regulatory Authority: JI<Ta= #i7%1e *fe
e o (o) |

BBA Bangladesh Bridge Authority: II&H (TG T

BGB Border Guard Bangladesh: JG1¥ *1G J1<aTica=

BINA Bangladesh Institute of Nuclear Agriculture: JIRFCAN A=Y P
NN BTG |

BIWTA Bangladesh Inland Water Transport Authority: JIRETHN SergIe
CIgESETEacKEd

BIWTC Bangladesh Inland Water Transport Corporation: J1€eCH* S[eraIe
(MR ST

BMD Bangladesh Meteorological Department: 12T SRS SIfAALS

Bq/Kg Becquerel per kg: & (f&ce o=

BR Bangladesh Railway: =M™ ((1ET

CAAB Civil Aviation Authority of Bangladesh: (R {s% R 5eTibet S

CCDMC City Corporation Disaster Management Committee: 6 FCsT9
wediel A S

1¥Cs Cesium-137:Fif&zma-s09

CPP Cyclone Preparedness Center: (9 2GS (4

DA District Administration: (&l &1

DAE Department of Agricultural Extension: ¥ =2p1=e wifavgs

DC Deputy Commissioner: (&l 21515

DDMC District Disaster Management Committee: (&t 9= J-g=i=1 FAH

DDM Department of Disaster Management: 1= JI2H1 Sfqnzs

DDRCG District Disaster Response Coordination Group: (@il Wediel Ao
ST |

DG Director General: =I#IfX51ee

DGF Directorate General of Food: ¥y Sifwas
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DGHS
DM
DoE
DRR
DRRO
EAL
ECR
EMC
EOC
EOF
EOP
EPS
EPC
EPD
EPZ
FFWC
GOB
GSB
GTCL
GTS
IAEA
ICP
ICPD

ICS
ICT
IEC
IEDCR

Directorate General of Health Services: 9% SIfangs

Disaster Management: FCX1% /g1

Department of Environment: #fsca sifaugs

District Relief and Rehabilitation : (&t il @ =1

District Relief and Rehabilitation Officer: (&l @il @ =<1 F3FS!
Emergency Action level: &3 F1¥& ©1

Emergency Control Room: & fawas <7

Emergency Medical Center: Sfd (Nf&ta1 G617

Emergency Operation Centre: ¥ G #fFb1eH @7 (9187% o)
Emergency Operations Facility: @gfi Sioiitz== sfReifa/estate
Emergency Operating Procedures: Sgf¥ S#fbe A&f®

Emergency Preparedness System: (¥ 2GS g

Emergency Preparedness Categories: @gf¥ #gfoyere Siibrify
Emergency Planning Distance: Sgf¥ “fs®sw1 129

Emergency Planning Zone: S AfRSeA1 wrea

Flood Forecasting Warning Center: 371 9S ¢ T 19 (9
Government of Bangladesh: 1= K71

Geological Survey of Bangladesh: 1= goifgs &g wifqugs
Gas Transmission Company Limted: 71 Giif= e fifce
Global Telecommunication System: caf<1s GRTF G Feow
International Atomic Energy Agency: SIS&fes s *fes 725
Incident Command Post: 2SS T3S (A5

Ingestion and Commodities Planning Distance: 3C&™H q FCNTSHT
i fesTonst |

Incident Command System: 2RSS F1S H1C5w
Information and Communication Technology: ©2 & (= 2yfee
Incident and Emergency Centre: 39C%% @ INRCR( GBI

Institute of Epidemiology, Disease Control and Research: (%1, (1
e @ SNEFelr 3AFBHe

IMNREMCC Inter-Ministerial Nuclear and Radiological Emergency Management

Coordination Committee: ANART ¢ (o re! Ggfd ATZA FALFHE
SIS NN TN A

(g
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INMAS Institute of Nuclear Medicine & Allied Science: 2={2HE5 w7 fEfFa
RN 9 SIS AR

1317 Todine-131/Radioiodine: SICRIfEH-d>0d/@ ST ST

ITB Todine Thyroid Blocking: SICITS ARG 762

WM Institute of Water Modelling: 358G w19 GG Wrsfe

JIC Joint Information Centre: (12 ©2F (9

LOCAS Loss of Coolant Accident: ¥ ©R FI5 AJIFHI0GH

LWR Light Water Reactor: 13! A1« pf#l

MCR Main Control Room: & @ ¥+

MDMC Municipalities ~ Disaster =~ Management ~ Committee: (=TSl
AT qoisl <ot SR

MoFA Ministry of Foreign Affairs: *<=18 ¥@aerq

MoHA Ministry of Home Affairs: 18 S@efer

MoHFW Ministry of Health and Family Welfare: =% @ AR Se1el S@eftersy

MoDMR Ministry of Disaster Management and Relief: Y™ IJRg==T @ @i
TGN |

MoST Ministry of Science and Technology: ReIH ¢ #yfes S@eem

MOU Memorandum of Understanding: N <<

mSv/h millisievert per hour: &f% w5 fffrst

mGy/h milligray per hour: 2if$ w51 fSiferca

uSv/h microsieverts per hour: 2f® T A2CFIFSE

NBR National Board of Revenue: &SI e (1S

NCA National Coordinating Authority: ST JNTY T

NCC National Coordinating Center for Telecommunications: (GfeTcaTsiTcTCs=
o) QST AT (T

NDMC National Disaster Management Council: G 1% I IS

NESCO Northern Electricity Supply Company Limited: T« IEGHIG Ar2ig
@I e

NGO Non-Government Organizations: d~&s/(TRIfH 72F

NINMAS National Institute of Nuclear Medicine & Allied Science: JT*IIeT

3AFBHEE o RSfFan fehm us SneEs SwEm|
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NNREMAC

NNREMC

NNREPR

NNREPRP

NPCBL

NPP
NSPC

OIL
0OSC
PAZ
PGCB

PGCL
PIC
PIO
PKSF
PPS
PSMP
PTD
PUA

REM
RMAC

National Nuclear and Radiological Emergency Management Advisory
Commiittee: TS AFARE @ (STfErel MFT GFF IR [T
Baniey

National Nuclear and Radiological Emergency Management Centre:

GO AR @ (owfewet MFT &IfF I 4|

National Nuclear and Radiological Emergency Preparedness and
Response: SO ARNART 432 (oufeyel REe oyt o<y 43f®
G oM |

National Nuclear and Radiological Emergency Preparedness and

Response Plan: &I AN 932 (ouermel Raws agfy o< o3
@32 eI AP

Nuclear Power Plant Company Bangladesh Limited: f4Sf#2m srexrs
AT (A eI e

Nuclear Power Plant: #I=14<9% Rwje 7

Nuclear Security and Physical Protection Cell: Aok f=r=iet ¢
(ST FL551 7|

Operational Intervention Level: SIS SBIHCST*H (*1(&e
Operational Support Centre: AT AT (F°7
Precautionary Action Zone: TOFSIYeF FIAFH OB

Power Grid Company of Bangladesh Limited: #1634 fae @iy o«
et ferfarGe)

Pashchimanchal Gas Company Limited: X531 a5 (w111 foif3ice
Public Information Centre: <19 ©F (¥4

Project Implementation Officer: 2% I FAFS!

Palli Karma-Sahayak Foundation: 2l I-3721% FISw*

Physical Protection System: (STS JF55l A%

Power System Master Plan: 21e¥1s ST 7613 20719

Posts & Telecommunications Division: S @ G et

Precautionary Urgent Protective Actions: ToFONes &gfd sifosmiyms
.

Roentgen equivalent man: TGS IFIICSETG M

Radiological Monitoring and Assessment Centre: (O&FI®
AL AL 932 ST GFoTe|
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RNPP Rooppur Nuclear Power Plant: 397 AR [wje 7

SGCL Sundarban Gas Company Limited: <<= S5 ({11 ferfce

SOD Standing Orders on Disaster: JG% s Bl Sica=ifer

SOP Standard Operating Procedure: “371ST¢ SIACAGe *&f®

SPARRSO Space Research and Remote Sensing Organization: R AR € v
LI S|

Sv Sievert: f3re16

TEDE Total Effective Dose Equivalent: (NG SN AN (OIe/GIGI
TS (OIe TFASETD |

Thot Temperature Hot: (GNTCHHIE 26

TLD Thermo-luminescent Dosimeter: M-S NHEFG SHIHGE

TRIGA Training, Research, Isotope, General Atomics: 254, (I3, S2MNCEI,
pieatigpsal

TSC Technical Support Centre: F1H9IfH J2TST (7

UDMC Upazila Disaster Management Committee: S5ttt qeaisl g2t S

UNDMC Union Disaster Management Committee: 282 wediel g1 +

UN United Nations: &if$24

UNO Upazila Nirbahi Officer: §sitereT fR1r F3(wet

UPA Urgent Protective Actions: &gf¥ AfSsye<e <

UPZ Urgent Protective Action Planning Zone: &gf¥ dfessyes €&
gIERCIRCR G

VDP Village Defence Party: &< 2ifowsst qifza)

WDMC Ward Disaster Management Committee: @3S J1% Jrg=i=1 F 36

WZPDCL West Zone Power Distribution Company Limited: @Tx% (& e«
TeFERC*= (T i Go|

WHO World Health Organization: 4 ¥y 517
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e
SEOIA (Assessment)
(OEFEIO 2ok AFe FEE a2 fofe e oufwrer Afwa ¢ ==y
SR I 8 GIT AV | U ANee Fore Afeas (off-site) G=mera
(SGTFTO ASIRA ASCHAE TFYE AIFCS AT

SR (& (Authorization holder)

(I [ ARACE AL AN ¥ 7@ =iz, 2058 I o8 4f© A4 gt
A S TR G FEAF I (I 21 *Ifee fzmel T¢7%) oeafe
AT A1 ATRI

SN WS $9*%% (Authorized Organization)

(I & A ALY @ A I ESHFAER o=t ARG &= T A 57 IS
R (FICT ALY FHF A=Y @2 EIfbe et ey v

A= (Co-ordination)

AGTONOOIF ST RS (g Y2 TG/ AN T S AIH-2WIH Fl, [
SIS TR ST AT S0 SIS LA R A AFCS AN

M@t (Decontamination)
(ST, TS 1 (o STaox T AR 1 LS 2t A
oA 9o (Deterministic effect)

RfFzewie wg=if, @CFE TR (©E-97 e azowey Sa | T
T OFIS 30 SHATAR (CIes (e 2eis ©igel (Effect of Severity) (e I

fSerie iBeT (Design Basis)

A1, Beow ¢ FoE T@eiifs J3t F39 v Afode et (established
criterion) T QI I S<E! I LG AT AAFSIE BT W =T ACS SfNns
a1t 71 AR FANT @ Towel ©f AFSTHY FACS A

(St 29T (District Administration)

ceret qeiol YA FAG G2 37eT 2Ty A AR AfOHITTYR (SeTiy 2 1A
Y |
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o (Dose)

@3 Bl wrar 92e [ waw Afwem Regs Tn e 3w, wikews
ere (absorbed dose), 397 cSi& (organ dose), TPISIETH (& (equivalent
dose), wslbe (@ (effective dose), FHEGE TFLONET (S (committed
equivalent dose), ST FET IFSHE BICes (committed effective dose) ¥
fifen @rIfBH R (quantities) TI© AR AEAR g #AfES FrOHR
(terms) 51fRS fRFTY [T GI2© 2

ogfs @< (Emergency Situation)

A I Afege ARERS @9 A wvm e w3t Ry AfRfEfers
TARERA, FF, 770 @32 AT T 4O IIFT J20R ATAG 27|

BTG I @res (Emergency Action Level -EAL)

oy e, sfadifte, sf@wicer fdfte o oy omr @l swesad,
fofeosad @32 =T IRz 27

w37 “f§Fs=t (Emergency plan)
T SR ASmN FREFN Al Seaey, SAfemat ¢ FAwfe 932 a3
AT, AS ¢ FIFT AT & FIICH], THF ¢ AR 391

ogfs 2GS (Emergency preparedness)

Gy SRR AMCEA AR NN, T ARG, g, T @32 ARReR o
FoPY AR ISR 2T FI@I

e3f¥ oW+ (Emergency response)

GfY SRER AMCFS AR ST AN NG, G, WM @ AR TR Hfoee
Ao FRFISIR 2f® FAE|

&g ¥ (Emergency worker)
SN SN ASIS (Fd (@ Fied g wifre A

Feq (Evacuation)

g AffEfers (oufen [P GO & FTe AR T G §O G2
gl fofers wopi

A1 (Exposure)
Rfsate= T Sgs wy |
%% (Hazard)

Rfvace ovca wfox w1, @it b «fA%fe 3t o=rgr T fRaiefe o 29
o
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Jife =t (Hazard assessment)

936 (e Aieas fower 1 Aifres Riwaeas e 7fE geia, e A TP
e Fgtel =11, A Sy 2CET—

(F) 9B AR NG G2 AP WAl @2 AT Pt TG I AL &

ASTTTYTE T @2 GFFR S FRPA A 27
(¥) g g™ azel T 93 e WA AR e rfwa sfiet
TS ATCH|
ARG (Licensee)
[RGRICKIEGRIET
A/ SnAfFFe (Monitoring)

oEfe  Ads  aFeleTR/oatEel e/t sfew Ryt e
(OGFEY ML (I, (Sieal I (SarwTe! AT FA 932 97 FAFER AT
Aul= 41

AFARE (Nuclear)

RERFCR At TifFe; NeFaw e It Fei Sge *fers s T>iFe
ARFIARE AT (Nuclear facilities)

PR RS AT Al SR (oafern A TR A TeAM T

ARTART I (oufFTet 7MF™W &I[F 9= (Nuclear or radiological emergency

situation)

a3 TgfH o= @A TS A RN Ffog FWRE I 2= (F) HefFae
@3 R @ #fF fofe 2 o/ 2w R smefz o= (Decay) 2
w2 () [fe=et agpesten)

op-31125 (Off-site)
ARG QeI AR
ARG IR &gf7 &% (Off-site Emergency Situation)

webwT ARMES/ag g (@ SN 2T (AT VafeNe oty oM/ woew
T i IOre RfSTH Ate 2 R VR 2T 27|

SF-31Z5 (On-site)

120 G TOI3H |
3
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AT GRS 1S+ (Operational intervention level-OIL)

AR I 936 iR 1 T (wElRe A omggel SeiEEEe
FTRCS* (F1Cee (OIL) KIS I AT AP FA 2 O EN—(Oq RO
9, S T I Toiferg w1 HAfRea, amy 11 Aiface @fesfsHizes oo
2| AfREEe SR fofere wfiemm 32 PR (.15 2er) I
ATSTHIYTE ANCH A Gl FAATEIT SHRACSTA (G JI7© 2
ARGITIFIA A2 (Operating organization)

I [& I 7127 @ I T [WEfFna g AR & Siavd IR A 9
e fNETE gt AfBIeT F30e Sqam=eie @32 et s owy vl
QOTE (On-scene)

(TGP YICR TG AR SIFIE QaTFT | TG S-G9 SP-A1305H
G Y |

QRPN I ARSI (Owner or Operator)

(SEFFTS TRFT T oY TeI TR @FF NEFWH FAN A ITF A IR
FIITFIA I ARG IR A ARBIEISIR GBI A (PRSI Syt
TS AR

TEFSIYFF FIAEFN &# (Precautionary Action Zone-PAZ)

SR 1 (oafepe S TYfF ST IR ARG N el Jfea g
GBS T FACS T AT I 420 BN SR (T QeI &= &gfl
J[E AR AT W

ARSTHIETS Fieas FATAN (Protective action recommendations)

RfFF T GOt I FACS TNET FINT [RIA ST 9R_Re I [0
v A syff oy GiiEes REw e dzoeR 1REE F9rsa ofs
IR oo g 2o A

(d) e qEba o @ FfAGy @ T i [efe [fFae (residual
radiation) 31 A= a=eeiw (Ingestion) #1t2M >4 AQICT A1 S
ey I R 8o fAmf=et; @32

(}) oEFETel AFT T TEF T AN AFT A FHTNW G
o (IS eI ST e wie (veg wifzge o

@™ BF (Reference level)

93 TR @R o= Ry aFeeens AREfore @, I 3 fFaeeeE
IR WGt T @A @FesAtes AP WL T 92 @2 g [ w0 ¢ et
PRGN IFASIR He A

3



JIREATH! (S5 , WS, TS 9o, 0 M5

oafFTe! NFW &K oY (Radiological emergency situation)

G35 (TGN AT o1 I Gy, et 1 srm=ifas 2 s, F-IRy I KPS
JfF3 T8 I

A7g&I=/ &= (Recovery)

SFT G AL ST AT WS PP AFSFATI G S § ogH
MESSIBRICKIE il

fRTEaIR I (Regulatory Authority):

e AN M Ee SiH-200% SRR AL o Jife v Fgere
() eIl 9o RE1R 7w «fes *fasf J=Ew v Aderi™
e, g2 ¢ oMol fAfRvoead, apidRe, [fed FToe G ¢ =g 5t
932 AREE g dfefam o saw o eyl a «ioer RREdsRl s97
s, [Rfae st @ ereeiies 74 fSfaw fageyee T30y dfemets s
G35 ey FRgeyee T8 Afod A1 TF F9oHF AN T G/ FHF
TIEP M, ARNARE oA/ oaen 2w AFe ey o= (I6/9L5)
(FICIER STCHT LA GF 24> FAS|

FHifeas Rt bF 2o (Severe Deterministic Effect)

Fifewr Roffwis de 26 SRR I G- ARSI I A o
FHAIPIA T LA SIS GBI

o113 2] (Stochastic Effect)

9t 2 Wy TAn [ieacer wfewg gek, I O [fe=e @y o1 W= @
932 TG AGTF 57 O STR! (SISR TAF 4o 3¢ 1

GIf® GFBIA (Triage Center):

a¥ 9 @FH @ iR fSfers BfesT aviee o [Tz siwm ghoe
2T FAT W

AfiRe & {~® &gfd S (Transportation emergency)

oy e IR AR T I RS AT @I wgf{ o=

(SGFY A AfI2T (Transportation of radioactive materials)

(oG AT (QIE, A, HeribeT, AN JANGTOFe @92 4 51|

w7 dfeTwrEe FEEFT AfRFEr 9T (Urgent Protective Action Planning
Zone-UPZ)

G FAF SIRMCET Gl I & AT I (oaFTe! MFw i oge
AR & AR I8! A= FAT AR
59
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S. ST

JresTer e Sires qeaisiz®e (i1 (STeifers e, ofs (If#8y, Ji A4y,
GO SeRiE Aol 932 APReT il IRAWHE  TRSPSiR Feol e
AR AFeF @ AT 98 T (@ 1, Yy, 2, Geegd, Geefret, g,
A STe, ©lefF, SRPIICAN K, GISE G THAGE WA P, S<eol, S
ARRSER TR o @32 b7 sReites! Ao wfe  AdEe foal =iem
(Hazard)-c& qedisl Ggi=t g Sier<fecs (SOD) 36 =gl (event) RO
NS T AR, T (R T 7210 26T WA w1 @b Apfes (T=:
31, gffRre, i), T 8 (@ IeT smicds [eE, oiee), e (@ :
Severe Acute Respitory Syndrom (SARS), 3¢ ¥, COVID-19) d #3fere
(T BT SRR oA (oufern smicdy fefe) 5w 20e |

Jieeon iR, Ay, ofeest, 83y, Mg, (o1 @ afsy Spriv, [y, 6T @32 sieg=et
e HMfEs Smmey oafey RS IR F9@l e Sid-mes  Swee
oy Ad e e owea (ot [Rfvae [Rfes Sor gwew 8w Aw I
AlTR | LA SR *ife N (I59F) ddvby AT (T G0 0 (ForeG ol
[F-§ (TRIGA Mark-II) Il §fF 26 (operating) FR1 @ ST, LT
A #fer FheE (oafrn Ridaer [Rfen 81 392 7@ [y bfeT &,
SIN-3ASEHN BT (gamma-irradiation facilities), EESIENGIA (ST
FoHl (radioisotope production facilities) @92 Sy AHE FoT SAfOIeTT
IR BfesT 93z Fmwrerene @fberraifa, 3t @32 @Seifra o [Rfen
g [fFaem B3 IR I AfRIY, (R FHIEHE g wifzar fiGics
ST 208y AR A (WG R GIfEWR 2 *OFAT 5% O A7 & (A 276
TR R THFIER SAreq Bess Ao 2519 (FAaaw), 2050 (5o 27e)-9
T AR @ ATARRCS AL TSI AR (ST 2R AR 2 AR
R @® YA FI=I AW AN *fee N () 92 A [igps
@R ISR, NeFaR Aew aAft @reN e G (NPCBL)
ARG 932 AL 701y =& fz@sd $951% (BAERA) 923 [Rqye Feas
et F$or% o1 Mwifers il

Refaaa e Aegeq, AfereE, fB-sfimfar a3z @3 s safwn smid
JRRFIIE @ e [z e qre) 9 o gw" s9 =0 @, A @
(cofwrel MAT @I AFOIF WAl I qhAE (v [RiFRewe T
@1 TATS AT | ALCHIHIR/ AT LA A7 *fe Fgel oni3q-205% @32
A arsier g2 [iee fme RfETem 5559 (Nuclear Safety & Radiation
Control Rules-1997)-4% SITICE RIS WS A @¥= &gfs o<yl [Reaw=rz e
AET N SPICE G SIS AT ¢ (ouitere Rawe agfy oy 2% ¢
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G AR AT FAE | 92 ARPET FE— ARANRE BT A (oSt

P A AN (OGHASIH BITEGA-9F o1 8 YHOA! A FFIN ¢ (NBIREA @32
ARTARE G A oalETSl AFW G AfBERE, outwn s
FIEANIC, (TG I8y 1 JI7© AT qienif (Spent Fuel) @ (o&frw
el SfiREAIE AR (oot midf AR 932 (oaEN S IR
ARRITS (consequences) 2 W2 ATSHIHT &y FIA A&f® ¢ FIFM|

QI ARNERe ¢ (vuferel REwe ogfi oy 4gfe ¢ some AT
RgerR Rew w41 =

(F) =M &H-13F (on-site) T AFS ¢ MM fFFa1, I 9T ==
IPRYF ARANRE G/ (owETel NF et e A3’
(site) a1 FRiTH® TR 2GSIYFTE @ AT FIAT AMCFPTIR;

(d) w9-31%5 (on-site) IR =AY @ AomE HAFTEA, T 9FF FEHF
(single authorization holder) st “ffpifere @G @A IPRAYS
ATTARE AN/ (oaFETSl HeFW YA G @ it e
AGIOIYTS @ MM FINT AMCHEPTYIR A 9P-A1205 (off-site) T
AT AL AL IS

(*) =T33 (off-site) THH AT @ AW “AfFFe=, I (oww FAMT
AR 80T 9 O9-A126 (on-site) &Y AT e AL
FAPR GFfH AR wB0E SR T A o WdifRe wgfi
AGROIYTT @ ATV FIAT AMCFANR;

ITSF AN G w27t [{iFRe A28 FHFAMCR (radiation practices) GFCa &
(P! QI WG 1 GLEAF T QO A SFSANT (trans-boundary) 2eR g4
S AR G932 AT OF-7/35 YT I3 AGHIH JTFM EAR 2ACAE 20O M|
A SAPTRA AATCAFRCS MF G, 5711% ¢ S 5619 &y Ko A1 qEo1
TRy AfReAfS P STNEIARN @32 FIFA P @WF TOH; 9O SO
AT @ (ouFTel ALFE Tgfy a<FT 4R 972 AomME Afeaw w9y
AT | SF-A125 (off-site) IR SV AT RANMH (FCq &SI ol =21 S
932 AT A7 *fee Az 90w Abfers fAws Sepiee we-3125  (off-site)
IR G PG AKX R

5. BT :

NNREPR #RFa=g 361 %7 1 WS AAGRE @ (oafwae s
Ggf¥ #If¥f¥feT® (in a peace time radiological and nuclear emergency) 3f¥e ffen
QST I/ AN, IFH @ TS FHIICTF G 435 IPIRTS
8 NS FWFNS! ST T

M(q
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AT AT 7 0% @IT (RS B I AREHRIE FAR, S, el
¢ FGINOT S ATAEARE A (oaFwAS ALFT TFfH SR AREA PP
oM JE 7L @ ABFSIE AR ©f [FpS Tl

NNREPR #f3g =1 A4r=el Seostyejfet e
F) SRR ALY Ny wwel, AFNS @ AT AL TSI ABICAT;

q) e @I SOTEER SRR A (outwrel MFE qEoaR AR
2N T 2 A

%) o Y Y (deterministic health effects) ASEY (TH: J97);

¥) W WY A (stochastic health effects) (AF: FISR) I
GO 2P, @2

®) M @ AR T
O] SXHYZABIR ALY

PHARAPIN ATSHACA AR @2 (TaFTTe FALF™ Ty oa<3w 43 ¢
el 28 FIEFT ANFISIR wHeze FAR &= ©its ey swael 3w Fa
G2 TG SN SR SATE AT/ O/ M @ FS OGS FAE |

S TexaRAFIN F2BF fForg wifirg @ TFwer e 1 [(oq 7= A @
eEfeTel  MFE TR ST M AEYE|  WafRe  afedmseE
NNREPR 38T SI*{aRee a1

>1 whesifaam e
3| R, (ol @ Sofrere A
3 AN ST
AR R ESIREEIR
O GNP AT
8l fwiq ¢ oyfer Sgere™
T LA AT W I
QI AT AN # R AT
A1 WEfFe Arew 2T @A e o
q oS et @ (o1 =l ¢ (NSPC)

& SO AENRE 8 (oufwwel MF® TIH JIFA @™
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T AECH GRIRITR
g QLA AR
oAl reEor R AR
g RS N AN @ IF SR 2SS (SPARSO)
®l G ARG AT
KRR CRIGES
I ElRete et
(5) e Sfert
(%) =zow v
(¥) @S Sffer
() T effer
(9) ZToIfFEEe #ffe™ (Industrial Police)
(R) e S @ fSfefst
(9) SN PTG (Bangladesh Coast Guard)
(8) @IS #TG M=M= (Border Guard Bangladesh)
41 S Rl Rierel
(d) T TR A ¢ Hifee fSrwst wifgnzs
el GRS @ @ Tl

T e IR v

FIA NI, A SHIAN 3 A FFel e

T AR AR R
(3) AR T A SR
(R)  THEE AN SR
(o) eFP
(8) it T
(@) ot SAfEm
(v) TS ofsaw
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(v) ST FTCRRE
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(%) S S @ Ay [t
() AT 2 TFIA @S

(x)) LT 7% TAMSIA NN IS G
(Fr=feb)

S FFAE TN
Sol T @ S Feiel @iy
I A e[ Rt

() WY HfRmes
(R) Y A SIS
(9) @Ireg, @& e ¢ e 295HEE (IEDCR)

g gy R @ Sif{QE e Kot
) HAfRRE At wfkveg
(x) 9y e wfaves
(o) e ¢ Seenizwfy aftnes
S PRI @ eSS FFAETH

T ANS et
53 Oy NG
T o AP

QI AT SfEwe

G (G SIS

g e Glefess

sol R, gienifa ¢ e s>m Jgeie

T e Rors
(d) e Ry Swee @16
(v = A Rypore @
(0) e e @iy o1 Aot [ NEs (PGCB)
(8) I FETFGAAG 22 @Fr=>I fFfGe (NESCO)
(@) STTD (@ e fBFERE* @it fifee (WZPDCL)
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(8) WA AT (FTHI ffSbe (SGCL)
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g efifepr>iv wifanes
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T AL FEE
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T ALEH TTIAA (- ARRRA FGoFF
| IR TOTIRN (1-7ATRR2N FICAE
A BB IWL TEAT
q| S I FYAT
8l AT IS IYAT
5l OIS IS FoF
gl A IS S
R @z R Afed @ A6 wgerrer
T AN @EINEE KA 5eve] F95%
g e [
Q0 | AN T>m T
P AN AN T (@1
g 3FBHEE o7 eG Jrefie (Institute of Water Modelling)
81 T, G ¢ 92y 2yfer Raws s@eter
T T ¢ G Rerm
51 e Glerefeface=st @i fifGe  (Bangladesh
Telecommunications Company Limited)
3 reETere Geeteiear fme s
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S0l SAfFf]

NNREPR &R @39 @36 o TNQE (@ A™) A6Re ¢ oafrre!

LFIT SR S I T UACR [ AL ey -2 A $-408 orge A
A G2 ORI AR GO A9, W1y I S (oarere SifHeifon g
Qo) PP TSI ARSI MOMITE e < NNREPR AfResm9 sneer
A AGAARE B (@ AR R @, A@wel g, Awwy R s
g (BINA), INMAS, NINMAS, @fbetaRif, 3rifee, @fGeais s e gem,
TS ARANRE Gl Gy AL 2= (Spent Nuclear Fuel Storage Pool),
AR 87 JIYANT T AT T9hIM) WA HENIN (movable) AR
BT (@: A9 & sifers e, G Tonf), M A AR e
ooy smid A FRiEH A ARTART ¢ (eafwn M AfRRASIE B A
G AR Swge IR ALENACHR 30 TG AT G (AT {61 A Ao
IR @27 AR @1 RIoyeme @ AfRFeE olevve 2@ @ @it He wgfz
SR AN ARTART ¢ (vufEwy A e 419 ¢ SAfse, gy egw
GRIPT; SPTIEIRS, ST, S @32 Floa® e NN+ Tojifug es7 fofe s

>8 iz fofe

QIO ARNERE ¢ (oaferel RIwe oy o<EE 48fe «32 Aom= AfReare
viferet *ifee 2o e o/ Rife/sAfwsel/Siomeen sie F30:

(F) O S/ R/ AREA/ ACTPIR
(d) AT Az *ifee e o3, 2058
(x) TN AT *fee I W12, 2009
(9) A Ruge @ @iz, 03¢
(8) R fatoel ¢ [ifeael frel [fErer so5q
(@) AT GITE @CHTR T (IRTHTE) SN2, 2050
(¥) LA AT ALTHA S, S55¢ (T3 7L S, SdDE)
Q) wifa SRy ¢ <o 13, 2000 (W13 F2: 9, R000)
(v) Tl AR S, 2053
(®) TSI YUt JIET ST, 205¢
(d0) G VT JIRHAT AT (205b-30%0)
(d) T R TR ARG, 2008
(3Y) RPINE R beiibel o2, 2059
(dv) OB fRarerat sz, Yosbk
(8) JraH 21 FCATEN =13, 2034
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(5¢) CrEar (oit 9fFH SfPEsT, svav
(Sv) SR IV FEAFF T3, 050
(39) AMLCHH B IUL FEF W12, 005

(Ob) @G T, Shdo
(55) NTTF (LTAIE®) W13, S558

(R0) TP AR W2, 00

(RD) LA TP #Af72H PG o2, 2054

(3R) WRPTeS (farstet, she ¢ betioe ) R, 2005

(20) Fifes fStzst @iiF (Civil Defence Act) (d5¢R TR ©d W2 I2H)
(28) “fer =Z (Sbud AR ¢ 2 ©N1Z)

(R¢) ye =2, 200%

(V) 2EGHG A @ e, 205

(29) oMY, shwo

() e e R (@@ (Bangladesh National Building
code), do5© (ALTHIN-200W)
(25) © ST A2, 2005

(90) (TP I&T €2 RS AT Gieifa G- Raws arér
f®-2055 (National Policy for the Management of Radioactive
Waste and Spent Nuclear Fuel-2019)
(Y) EGIfeT Hewe=

(d) TN oW wE @R ww @ [WeiFw arehies
(2 P Ssbb) (Convention on Early Notification of a Nuclear
Accident)

(x) I O GBS 3 M @ R @ SSfFAe apehiet ww
@Gonfeaie e (9 @ d5bb)  (Convention on

Assistance in the Case of a Nuclear Accident or Radiological
Emergency)

s.¢1 T AfdeEr @ wienm

NNREPR “fRFsHd WSO SHERd AReleee oo qedisl - o=t
AfFPEAT @32 Syl MRT S AR A A @ Afosfae Rl @3
AT 0.8 SR [Rfew 2l J0y AFsafov sw>Fs gfowlrs @l
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3 AfReEAE fofe
3> % Ree= (Hazard Assesment)

ARS8 (TN FFIT GYfF T YIS g2 SMI AP 2ofzeas fofe
e @I wgfy o=gR TRy AAfRefOoyeet e wiAveR (hazards) Bfe®
T TECR| AFGOF FT%1 A AfSHATHR Sy RS JFo92 (assessed
hazards) @gf¥ w<Ew agfon FGHR (category) wmml [{few ©tst o
ARAA->-9 AL AR AFA-5-9 SfafRs Aph eqfd o=gw agfon FribmfR (agv
e ‘FIGME (category) ROTR Sad I 2R) JFH A AfSATE=R &=
AEAT (@S @32 Jesrere 8 I AT I (eEFwETS! AFT T T
7fe @32 AeMIH AfPe=e fofe tofs T 2RI @ @FIE TR o< Apfers @22
(oGSl HFY Tox (wia o7 T8I S A FIw3, Apfere @32 (owfwre
LT TOCA JPH AN G AT |

() 2vfere I Rearaes owea Yot I @ @t FEetrer (et et
MY Yo ST Al S|

() (oufwrs MFW I REER cva ke ¢ 43fe Jgeem (IR
I > TN, AR s $fE g I$srF) o ST s
T

ARA->: wYf¥ Agfo7 PR (Emergency Preparedness Categories)

RIIOKIE] ISRER

N ATTARE Raye (9 I 97 SFH BT OH-71206 LGS @ et
WA Ted (o Reap-l o w4 @3 f[EaifwsrR) 2o =i 3=
T OT-AICEG JFod ORI S (deterministic) SR AGCS AMCF, G
AT AfSTFEe IFN 93 o oM FET o4z [Rve
FACS A

N Py 4R @I pfa @32 ARNARS §fF A Sy e @
SMLIRETS: SRS SN (C: @IRIe, SARCEH) &= Sy <
Q@MIF T AT L T GS-AIE AABS (I <oA1 TERA I
SF-ZCE GPIRIRER W0ay [RIFHER (Ore-as Jar e A, G (Fea
AfSTFIEe FEFE @ oG Aforwipe IET 992 S
SIS FREN 229 e $10e 3@

FIGHR-R (FIEMHR->-97 RAR®) -9 WSO ARTRE g7 AT oFgg
FAFICER SH-130 (on-site) TS qH=E el (w3 Reawar w1
N @ [REwifor) ow-ied  (off-site) Jgod  EorRfNFoe
(deterministic) &SR S 1|

39




RETe)/d

JRETH! (1S5, WS, TS 9o, 0

oM

[SRER!

oINS SAECE™ g4 (industrial irradiation facilities) I g
AATSI 1 SHF> (BT FA SH-A13C (on-site) FHMOS T (FICAT
O PN OGN 0% ATSTHIETS FHFH 992 &Iy
ASMIETe FREFN 2429 e F0e @1 FHEE-0 (FTcHfE-2-937
Roffre)-a9 SO RS FA 1 SRS TS S-S
(I WA T A -G G AfoTwiEe FEw, ARET
AFSTHIYTE FRIFH 2R T TG 2

@I oS B 9 fEaeae 32 ofiet I ok
@SeafEae Ty oY T I @R I T AWEST NS
PR G MG TNl G 7 ATSTHIeTe PIFN a2
I S FREFT 82 FACO 2| PR (ATt 932 S Fogy
AR (F) AraRe a1 coafen smidf #ifiwey 932 o= ST
JfefMe R O (9w ToIfgRel @@l (industrial
radiography sources), ARNIRE =f&bifere SHIGNLE  (nuclear
powered satellites) I RCSHZENGHA  ACGIIEREF  (GHIKET
(radioisotope thermoelectric generators) 432 (%) Ref@"s oafrz
g pfR 263 W32 (TEfEIS! FFS EHIReR forsa (radiological
dispersal device I (OEEFIST HLFIT GHATEIH o137 (radiological
exposure device)-99 IR A2 FIGHRCS WRE IRNR: (F) @A
et 8o A RfFzdieiae e qww Wi w3f+e Soaae [Kivad
w7 fofeoesd;, (¥) RfFsdwe aAe® (exposure)-98 I
Frgers e (o) 9N @ AIsAE YR O A O @A ACE
AR A (TS MFT T Y (A TEO AR G2
FIoHR-¢-937 oRgE W F|HMEE-8 g @ [HE w@w
wem/Jfece AfSfRT I T Fo AE @I AMEI SCH@A @97
Rlengickuy

FIGAR-> T FIBINR-2-99 SRS AT & (I AMET &7
AR OB 932 G AT GRQACAR T AT GBI oy
BIEERICIACEIEERT

R TP S I R di=e:

SRR/ Rfead e gomm syt =g (7 eom ot +@ o) Ia=h
cffire Rew T4 2[R @ (F) TH@EH @16 (Emergency alert) () 275
@™ (Plant Emergency), (o) 36 @™ (Site Emergency) @32 (%)
(ST 3NTHCE™ (General Emergency)/Sie-311356 &g« ©I78! (off-site Emergency)
(TRM-3)1 €2 TR @ REPER @ @b oF@ AR 932 oatwre!

28
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LPI8 Y S * QAP el S (Normal Operation)-4¥ (5TX€ (&N
@G SN FIER @2® WBire @I 2Afels ifd Fogei e Rmte ei-2

ARA-S: T AR 932 R ¢ [RifFaet 7248 gromm= sromies [fea s

SRS GG | 255 TAFCES | AIZG TR | (AT A S/ SF-A12G
(Emergency (Plant (Site ELIEM L] (Generfll
Alert) Emergency) Emergency) Emergency/Off-site
Emergency)

AR G oy ReaEe @92 a9 ok FANAT G ORFBAS G 429 |
-1 (on-site) SALFTOMR FFHI &) SIFHAT g 4=7 |
SP-125 (off-site) 71 &=l 4G o=

I SN Gy Sl
I I 22

* QUG @R (declaration) *fb WIS JIRHAT W3, 20d3-9 EfH® Apfow
VCRITR 919 99© Qai<pT (Rl A e 3

2231 &R AeFFRd (Emergency alert)

AR G A Me T/ AR v=2? If& (Authorization
holder) #RNRT TFFH SR ASR FHIHF & BT g WG9 biee a3
992 TS T SR (PR Sy TS AT 4= FAE | AR oz
GYfH o1 T8 A SHIMS TG/ ARG ISR/ SNm=121¥ FTe (Authorization
holder) T3f¥ ToFS/INACEH QAT @R IR | TF TOF©! (AFAT 38 THIF AT
@R 94 (regulatory body) ¢ NNREMC-(F SRfR® SO [ GFIEF
AT TG TS HAIE @I A6 oA Tgfy Aol o=y [e e
S FANITSE OF AR AT FABRAT AT | AFNARE Bz 2if s TG vy
AFFOTTT AT AR TESIR Trard A TR (¥, 9@ $FEH oAl @32 ATl
IRET S FAAN PR FAO W@ AR G TR-FAAAECS OIS
IR #Ie I I3 AP0 @) T2 e F9F3 (LWR) @3 &5 ogf3
TSFO! (AT SR HLYf&F (0) @ IMf© q@MR|

.23/ 2B WA (Plant Emergency)

AR e JfF R (hazard assessment) R Seifos) goar e
a3 e wyfd agfoiee q3e Meme sfies Fhmfe-ag 9« Rdifae e
AT | ﬂa?{ﬁ@ﬁﬁ%?{mﬂ—ﬁasmmmwﬁmwmlmm
AT @IER FECHFI AT NGO SICHAICE ARACAGAT @3 ARG
FACS W (P AIE GFIEF ARTTARE G A6, G0 oA egfa o<y
@ I 20 G OEE A o IR Oy FANEIS GfH Tode!

R
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(emergency alert) T 275 TARKCHD (I FACS Q| A2 49 GFfH O v
4TSl B gy egfoyere a3 Memi= s eyt srge e @32 =i
THABOIR TEd IO W T &gfd o<y @iy $99F @32 NNREMC
SR THite FAO @ T Rt @EniR 39 /NNREMC R ¢
AY(F AFITACE AR AR SRS FAR| 2770 SHRAEHRIE ATACNTE B
IREN BFO AAO R I @YEBIE AT UG QO ASTE o2 ARTART
AR AT AT OF8 I A9 I MY FACS AN ©WN-A12G (on-site)
SRS FTHIF &) OIRF4F 7l 229 FACO I @136 ¢AGR Fagq (LWR)
G & GH AOF©! (AR MG ALY (0) @ I =R ALEH S+ Ae™A
APt e Sgfie F9® T 92 ACMENEE TC®OR ST AN
TS A

2.2.91 25 INACH (Site Emergency)

ATARE FASR FHEMEL (commissioning)-97 A& A2ET &y @ SIS
GfF ABIOYAT I AOHIA ARFHNT LofTH FACS YA ARTTARE B Senifus
PGP/ AGIETIF IR/~ G (Authorization holder) 26 TNRCEBE
Arifeie ¢ el REAw @Bl 9% ¢ NNREMC-@ ®R®fawsi@ Rt
FAR| qO374q @R T/ NNREMC R@iw ¢ 2yfes s@eiiemes s s
)RS FAE| Ao PP ARG @2 Ridw/eglz s [iFad e
(radiation exposure) fHE RFAUNR A6 (CGFAST HLFIT SR Q191 O
@GR FEATHR oIt SR TN AN ©=7T [Rfesitd @i a9
RS FACS A GBI TTG/ZT TEfers MG A5 THHCS™ (el I 20
MG SRS G/ FAFPTR ) To TS A A AT LG IACE
SN T SfPT 8 WIS FHEONR TrEy AFCS I 3L AN FAAW S Meiw
FAO @I MG TACERR I Tgo AR ewem e Areeke geaw
TS I/ ARGITAFIRN/SNAAY (& (Authorization holder) 313G
AT I IIH TR @YEHR FEAHE SRRoFA®: M35 TACGHE
A WIS | (@B FEAFT WO FEAG ST AR AARE o
AT SR I8 FACO S| A6 INA@BCS o-735 (off-site) w9 &=y
#A® ozl 0o 2| A6 SWGH ReFq (LWR) @3 &= &gfi Modo! @3
SR ALY (0) @ I(T® AR MG &Y AomE et e seem
TS A G2 ARENCINY SOOI SIS ARG FHC |
2.2.81 (GICH XY SLF-ALG LA™ (General Emergency)
AR g FhEL-a7 o oP-A2EH o 9 Siine agfd agfoyre
32 oM ARPIN SN FACS W@ G AOMIF AT TP wivw
ARSI ST ¢ MAT FBeIR TEd TS W TFfF e AAfFea=s
FIRGFN A A AT FACS (I G2 AGCS[ SICAICP 2ATS S FLTATG
FACS 3| TF-135 G AP &SI A g1 AP A ANl
© (I G2 B FGAT PGP SIS 200 A1 LG SAGIK 79w (LWR) @3
ey Sgfe oS! (AT SR Y& () @ I 2>
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01 ARFEA BT G2 TRTPTR

AR T ST Ao FIBFAE: 5,2,0 8 8- TISE (FICAT TN FAT
I PP W& @A AT @32 (oAl FAeFE Gy SR weAreel
AN Gy HATBIERPIR ALY A SIS TSR ARG =S goore e Frarg
@ @32 AGA Mo 270 FARA | ARPHAT Skl A6 @32 AYferfofes
Rdifie 3@ @32 @R IAF (AW 7w e s 39ore) 36
SIS S | {91 SFfF ARPEA w67 @92 AR ARTARE R @eww
IS Tgfd SAfea ged-a7 [eifie R Fagd bemz Wew ba-3 a3
5a-2-9 TAgAT T R

QT cofiazes G S QIEEIPEY
R REL/EREEaC s /LA
[t SRR/ TOFOIYTT | | ! SR ST TEF TP
bEkaieR FIET o (000fiB) FIFT o
IRJGIRITE]
st S N )
e | CEERIESC
qLREET B | FTTIATR
AR BT/ SRS o)
L 2o -y
FRFoE ArSTFTTE
3 S IRFER SAfFm
(UPZ) oe (UPZ) (x¢
o)
foa % diRAI® SgfH AT e fo@ 2 FoioR AR Rupe @rwa wgf AfRes oes

3G SRS AANRE G 2yfer a2 A3G 2o Rvarw agfs sifaasmr o=
AR AT-0-9 I T TRRI 9L SEL @, QP FHRPTR NG (active
features) 7O oot SARNRT §fam Jw Gafo a3z it e Revemes
YT (passive safety features) 9O e Ao === (Plants) 3
Tafoar «32 CTib-313-fwiew #wf® sepmd (safety-by-design-approach) 592
AGTAR ANRE pfem U<t AN 97 T o7 @SN IRNRI YO 9@ (Fq
A pfem 978t dorw 2o AS! dueun ol eI (safety features)
TP A T GfH ARTEHAT SR I[N FA @O AR G5 @A W (T,
592 AT AR §fe @amei ol FeR M fSeigs +31 2R @R o-
AG SgfF AGOTTe B AW Q@ A, T AARE [y dewg AWG
G (@1 (exclusion zone)-4¥ ARNGANST AW A B RCS A
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JIREATH! (S5 , WS, TS 9o, 0 dyRq0¢

SN

AT Rge @raa srerefie @i sE

AT e Feua TR @ @ ATHEAN ST AV &y Effe
I oS T4t does:

v

SATCAIT P& THRCH IS FAR &= TG0 Qe jfkdifusrg
SATCR*IE (G (operational telephone), SH¥E I @K &= 2-J
[ (ToTYAN) 2 G QAT A1 JIRIT FACS A

(P SRR ST (@R @32 FHAA AP FINPCAI &) AR T 1
932 ¥ BTN 8T #IGS B2 FAT (one-way loud speaking command)
932 b FIAGINF= (search communication)-9% TIRIE FACS S|

SATCIHIE (AT AT FLRF GG AP FHHI QA FIAFw
T f@FTeIE @S (Sound recording) R8T I AT 2|

@Ge-9 WU @GR (g @Oe-GRee SRS (radio
telephone communication) J<RE FICO US|

@SS-GRIEH Aafe AT & SAIRCEH, JCP-CIela e
JIE FIRF FACS A

AARS §fE e et gep R A%fe9 (process monitoring
system) &= RfEs FCOACNT GBI @S @92 4GP I@AITSR (process
equipment) B G (TV monitoring) 9 “%f® JIE FACO WA

T (s fofee-Eafoe smfers 7 fAagd % (MCR) @32 &gf¥
e $0%9 (ECR) weiicabe ddima (e wufan =fde ¢ fofds
AFOL-GF [ FACO A
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A Ry Fras IR ¢ ARG IS A &=y fwaffe g
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backup)-93 TH7 fofe I IFORAIE INCEH GHIAT  F@HeAF
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AAARe R 7 2o o191 2 AR Ry @ras s wiee
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v e Raye @rae o Raree FeaRer e @fs Siees (Trunk
radio system with reserved frequencies) I AP S|

v fioiee FEERe ¥7 ARl enwbi Bieey @fes fiiF (Reserved
frequencies for public addressing system radio link) A=NeRE Ry
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V' STIGEIEG (G AT AR Ryye (F09e &= (31 (S AM|
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245678
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scheme)
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TEFSETF Ay LG SHTEF GT Ae] I SRS SRR | OF AIG IAPOMCR
(FofF/NNREMC) 7191 fHCaLIe s SIRiTRiS w1 1671 7S Sifofte Jmhiyere A
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RO et g 4= 9|
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iR @32 2orRres FFfae (screening) TR &= FHIEA IeTIFIR A2 I8 T N

GI® GT51R (Triage centre) F7 FACS | (X 371 Gp1EEe 7t (4fifse Refrxees
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ffeadeie agfs oy fAREe TRy e [Ra suge F9re 201 92 FFve! I
A 23 O TGO AR A P R AP A
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fofers ffdse | FREFPER (registartion) €32 WRF B4 (AF

s fiaet (SECRCIDIREE TR &=y ISR (counselling)

BRI evacuation) ICIAF | I ATOPIATT FREFN G
34 IYE A

LY



5298Y ARFATH! (NTHE , A&, TCSTF 0o, 020

COITITET Ao | TAPTEI CBIPIDF 2ok | AT FN@FI ¢ (BT qo]

(stochastic (stochastic effects) (stochastic effects) @3 IPI
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PRI [T (R0 SFF RSN G2 @R e T fofe v oot saw 17
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RO 3T TR TRIRT (OIS G2 AT (SIS AT A T 932 wgfR ~if7fEfers
o IRFeR fofe o wwew s w1 [Kfen Jwneme ey 932 o=y
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G2 ST ATSIA PPN AT R ©F AT 9-9 Teard o) 9% AKACS (@A
Tmced A oJgod oA 9@ (deterministic effects) GSITS I FAAE
O] G ! PPN G2 G AT PIHFCN P ASAAA &y 00
@ 932 ARG TS AR &) 751 IIAEFH @32 O FIPCNF GET
BIENT

TARX 9@ @ AR Jgen FERNATT #©) (deterministic effects)
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G ST G FIIFN o>el F1 2
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™ (ora o 7

- ORFT SR AT, A7t @32
e et i F3cs 2@

- Riewete r3e e F0e @)

(ke (ERRIEER R Ca (S|
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R 0 Sv
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Y Ao AT U2 FIFIeIE Py oy e Bt FiEs a2
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F) (@I GAE (event) TNW GO (FET NHEGT T 1 IO WR) @2
NS FIRAEE & AG GRS (site specific) ARmPRead %

AR FACS A
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) TR SF FAREAN EAL-TR SRGE (R W@elifeR wweiee
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q)  wgfv Aot MIG-cHABTT (site specific) EAL “&f®ycza FEEw
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GRA TSI I PRI orer (effective dose)< ¢oo mSvy
a2 AP T 93 HAfEOre wfosFs e
AT R

@) g7 T o =y IR ow@
ST O AeiifFe AR AR
SIRET MUK

932 93 FrY JfF T[S AR 932 A
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Al G2 SRR SEANSIE | P15 (T (effective dose) <@oo mSy
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oA S 4o (severe
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agfz afma [Tz sfnen G fofe s sAfmemi-fAo=r (operational guide
line) 29 FACS B (@I @ AFA A F-207 SHRAGIE (docimeter) Avi*©
A1D) I MWy [ SRR W AW W JIRE, BT e
EIPI3cER™P (Todine prophylaxix) IIREF @32 ARGl F#AfFe fAm=ia [aw
(IR FAF TEH AR A A 7379 (AF (©F AN© FHCS 3| G« FAA
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G TR IENferm ovra WePH o ORMNAST o®) (deterministic
effect) QIR FCH) TCHCAN T (undertaking intervention) = (erer J19
(@00 mSy) &3 N (T& ALK &= AT AGET 229 FACO W@ | G THIFIA IFA
[OT® FAML (& Soo mSy @ ANE AL &= 75 2T JFEFNSS BB 4> FA(©
2R IRPY, @ AT IR A FE INWA (OF AT (O& BEI IR
MC® A OF G AR WS A G2 AT IR (FI 0472 FAO WX I
SR AR St e Rece g 2 I
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ST AL P AT TR IR CHRITRAR =R S
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QAN (AT SRR BIISS, SIS AN AR, Hfeef ot
A (Srg N P geiTeieRz) @32 SWII=) Sigafes RS 24niH FAE|
APFee qEPR Sl qodel SRR e AfE e
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RIFRAE &=y JF 27 @ MM 2efe el @32 EENRT 2Pe
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FRFICE (TCAMS FGoFF/AARBIEIPIR, TG, (S F$%F) o1
BT G AR TRLISARF ATHY ¢ 4FS ORG TAR o[RS
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RO MR REME, SAeMiH A@HI ¢ YN (G 2y Sror
AT TS (AF TS AFe vt wiFize A9 77 42
FAE;
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Al (O RIS RN G2 @ (TS ACHIEH Q-7 FRFCA
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T AW RFIIR [or

S AN TR A SR

AFARE ¢ (TEfTIS! MLFW TYF ORI @ I
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FSIE FRFF @ FHAIHN FAEI

3 TG AR Sfaned

AT 8 (ouiEel MFW TYf¥ ARE oo Ty A==
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@ g o[ I Bfee 39 932 I 0w & smeest gz
PA;

TefEs 43,

Gyfd SR, (@R, AN SR WolfE F_RAR F1RS I, G1RI
AN ST FIRANRS JI 439 A

TG RO JIBAAT 2T A AIRQIR FJIRS K|
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NECERCEIM KGR (CERSE L)
AR | o1 oot SfF ST ARNERE | Ty ogw ke | agfy oy AR [{iEn o = Faee
R g3 | Sepi=ecey (pore | Riew o = e R go 97 Fxce ST (Scram) I ¢% 97 TATH
PACO 25 f5123: heat sink | I7LST (Scram) T4 ¢% | FLST (Scram) TLH ¢% | AN (136 RS A6 B (specific
gfor> | oTerey W3R AiR) | 97 BT AR (3125 | @ TATH AeA (3125 | power level) AR FACS 307) 2@
SR YA WG- | CHARRPS Areqm e | cHRiEe Ao wn | RafiRe @ @i asibre:
©ISC=H (shut down) | (power level) G | (specific power level) | - copiraisers exisia FasEs (Pressurized
A R TS Q) AR (P | AR FHCO water reactor) (Cifb® Ffere JifEw
SR 1B TIe | orgretf AffEow W) GR CIe (negative cooling margin) I
FACS et (fReEa: | et wfes RRAREIE L - (S0 A B (vessel water level) &3
<neutron> IR | LT T MEGRENEERL QTR A ATCeR Mo A b
3fw)° (manual scram) TR IS (manual | .
S——— scram) 2CTeH 2 QW @S w6 (radiation
monitor) FFSF (doo-dooo ) Jar &
(major increases) I
- (TS SIICAC S (core damage) A4S A
SR SRR (72T e

b&brS

OR0R ‘06 Bradls ‘c&\g' G\l € 2i99|e) Jelalbod|>



8<<

+ % o T ®

SLpiict PICoNoet fo@sq | (orT A B (vessel | (S0Te1 #H1f< B (vessel | (ST A= B (vessel water level) d¢
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OR0X ‘06 k@l ‘BBIG\l ‘ Algdle) lehdllod|b

(AX RN



o8¢

S | T SR FEB GF PR A2hB® 9B (loss of coolant accident) @32 F1F H10F (core damage) (FCa, I INCHD JIRACA
(containment barrier) S8l 74 c2rerF (fission product) RS ST ARTIANE FAAE o1 FCA|

sa1 FeifRE s waerw Ry TAMER &= Foifke 76 eFBF 22T (normal feed water flow) R TAfFS el 2w
(leak rate) SIACRBGL AT (operating pump) TR AL F>FS e T-a3 (leak rate) AfRICS Iz B 7 & P16
97 PR AAHB® LG (loss of coolant accident) (F¥W: 2R F1F Awawa4 (core cooling) H*e® FATS) 7T @3 &
=7 29 IR (concern) TRFSI TSR fNIH (cover) TR @I (I ATMARTS B &=y MR SIfGR 2102A
QI (normal charging flow rate) fofers fafIea 29 (leak rate) f€iRe =31 oo

St | A1 BTSN (primary system) I8 @I f>7 (leak) TP YA T w0 e= AOICFA (fission product) AAfRCICH
fRefea F1aet TH103 432 ol I T Ty SRR AMewe! fte 2|

351 (ANIIZee GG RAIBEH (pressurized water reactor) &=, 23N FTBN (primary system) (F Gy HEsE
(secondary system) I (I &Y SRR 729 21T (fission product) o 1= 209 #iita @32 AR@TR oy 37 F97 &=
YR G A4 O WA

0| (ePRIEES SAGIN fRTFCRH (pressurized water reactor) AN BICEH (primary system) (ACF CICFSIE BB (secondary
system) I f_7 @i RT FreifIF Bifer: B (normal charging system) SFNe WikF & fofIee T fiw eers (fission
product) #HRTY Fef=7 IR 20O A 932 AR 2w 37 T Gy TATL I 242 FACS T3

2d| Jfeie exIGE RIEER (boiling water reactor) &=, B2 (turbine) 92/FFCSAIER “I2H1T (condensor piping) FIAT
S 1 RGN QS 24X I SIGINCEP SIS (main steam isolation valve) et SR 2ifse ¥4 2©1F (primary
fission product) fN R T 2CS MR, 92 SR g 3% ST &=y TATL JF AR IS I

231 F@fee eFGE RIEEE (boiling water reactor) &+, FNWG AN (containment) ¥ AfRICS B12 S (dry well) ©ifde
T |

EINTENN
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<8<

o FEFIR @3 RiF-7Ts Heey @ s [fFae FIGITEHT (containment)-97 T AT FREHER AGRoCETEe
(radiation moitor) ZeI® FACS A

381 AR ore 219 (ambient dose rate) LIRS ARG MANT AN T 21 O, W AIGH AANE A2 AfARS
(SI& QYR (FICANS AT Areq T, 97 @b SgfR @<= (*1ree (Emergency Action Level: EAL)-93 St (IR I (O
A

3¢ @R @G FHIEER (boiling water reactor) &=, 13 ST (dry well) I3WIa=s =9 (hydrogen concentration)
TS ST [ A= (ignition)-9F (FCq SHA4T 1S THITS AN

QU1 37 7@ F5F (main control room) XIfe I ARNGANS (Fea, ARNARE o Fage T FIor Ffoaw g1 (Ao
SIS AR oI AP Tofe {07 ) 1 ;W S fmgel Fib AreifRe g fAgees o= 7= 27, O 936 Tode
R IR SFfH Qe *Teeet (Emergency Action Level: EAL); 3@ 3o fAw@e 56 @32 Ggfy @ 35 Tox3 wioas 23 U2
AT GG [Ree TR fRwEe F900 2, O 36 IiFE Sf¥ ST (site area emergency) 20T SHY@ &g @iie*
=1tes (Emergency Action Level: EAL)|

291 R R 283 T AAARS G AEE 1S 0O AT @2 ATHARGS AT JF5671 27 (TS AN
Qb | IGATCSR T HATTNAS G NS 5616 00 AT G2 ALAARE FIoAF1 551 27 (A0S A

I» | IR G ST (spent fuel pool) T SI#NIGh = G (spent fuel) (ATFE ©IF FANFA-FNS! G FeAreet| @3
SioIag RPN (refueling) I TIZ© QT SASIRE SRFE SO T3 RO IJILH FACO A

OR0X ‘06 k@l ‘BBIG\l ‘ Algdle) lehdllod|b

DR



3RbRY

JIETH (ITTD , ANSe , TS Vo, 00

0.3 AT TS (FIted (@11%4a) (Operational Intervention Level:

OIL)

©.2.51 GHIZGA S (OIL1)-SR®AF e IR & $f T3¢ (ground
contamination) AR#FS =

GWIRGT > JE N IR Gl Al 71 fHafefs s s« w1 .

vV (OGFEI-YES IR PRI @ @IE e @@ (dose) AR
b-9 #NE (SARP (generic) WS G ANCS ORFAS 1Y
PRI (@I BIH (evacuation);

v it SRiRfE, g spiicd, d1Red FefRe (evacuees) IfE AR
& (dose) AR -9 2we et Fifem &= @@z (generic)

TSR BT AP AR

AHN ©0.2.5 1 SR FJFEHIAT PR (SN29 d) Ty B 7aCe =i 1

BHRGH

SR T

e e (@ aware) I
B39 RIS T

AR SAfn

OIL >

T SRR §-59 (AT STAGHE
TSR A= (y) Sooo uSv/h
X000 AT /(1. For {GT (B)
FO-9F AfRTTA

@o A4/ 1. HOTF AT (o)
AO-vF AfRTA

- OIRFIFSII FHITH (evacuation) FHI
- @316 eg RO Faem ow awi= w4

- FEHOMA (evacuees) fSF BN
(decontamination) g 1

- AIICC FF I &= o (lodine
thyroid blocking) <=2 RIo=1 a1

- PPOFSIF YR A2 QUi

- A F@S Aoy, B SN 932 AT
SIS AIfds 74 <=1 & o1

- FNEIPOMH a9 g ST Al

- M @I HiE STHEE 77099 dooo
USv/h G T I S8 A (AT
w9 T3 AfRBIeHI/ATeIbTo! T3 AT
I SIRFHAP g AT FACS A

o8




JRFACA* (ITHH , WSS, TSI 90, 030 5329

©.2.3/ BI3GH § (OIL 2)-2AfiF JawrEs IRMER & $fF 13619 (ground
contamination) AfRANIFS T :

SEI39a & RC 9N IR (ground contamination) ARNFS @ A= IF &=y
PREEIA

e e

A @ e VAT ©F A AT b @ gve CBIPIT

3T (stochastic effect) FNTS 2ME (AT (generic) NANCEH H AACS AAF
AR Y e 27|

AAN 0.2.% : A FwrgEre Sl ey ot aees o T (ewzgs ))

QIR @R I QYR HEFIT T AT FTHFH
(> oieTre )
KIE(SRRICRIEDI|
ST & | TN A B-AF (AT - OIRFHIFSIR GV (evacuation) T,

SRBH 75ce  #I (y) dooo
mSv/h

00 941 /@1, e {GT (B)
FO-9F AfRTTA

S0 AAI/GT. 2O ST
(o) FD-vF ATt

_ e TS o1, 378 A 32 AT

- FSfReMA (evacuees) = @32

- @ FE PREOFPAMS TSR Oq

- M @I I > FWBE 790w T Soo

(Iodine thyroid blocking) IR
*4;

RS ofifds ¥4 I[RRE (A
SRR R T 92 8HR9H ¢ 932
29T o IR I qFY T fofw
1 o[ 37 AT

gy A P,

TIPS (evacuation) M FIFIFES
(evacuation) SIIC?, SPEONSIR U<
AR FIACA, @ Y PROPIKNES
IS fefare (screening)
JgrerEe - o RdEes
Gy fE @32 @ (dose) fsfar =,
Iy RIS @A (exposure)
GRFAYET  (AE FERIMET N
PRSI GG A 23 T

uSv/h @ AN A ST FAOE (AT
e T AfRBIe/ATeIbTe! T6a ATH
OIF WG AR G2 YR FAICS ]S
932 FEIO! TA @ FHA [RiFA T
ARBIT/AIOBIeT I 9f<eE Ol
g AT G2 (OIS eI F1|
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SR JRACH! (NTEE, Ao, ST W0, 00

©0.2.91 8H¢A  © (OIL 3)-SrRFRe RE-NEes &5 off 9369 (ground
contamination) AfAHFS I :

@WI39e © N G TICR (ground contamination) AfRTAFS @B JF A (AT
e @@ (dose) AN b-4 ove SR TAH FNFEE G g8 (WA
(generic) WAMCS A AR TCH; AF-10E, B GRS Afd7 74 @32 A
A &= AR JEF AN G ToAw ool [f¥-fHrad sicarestw g agd
A1 ACEG |

RN ©.2.9 : AT AR TR oiRw4T [E-aeds o of v3ew (ground
contamination) S W= (€243 ©)

SHIZG SIIBG T CHRGT GSHT I AT FIEFH
(a5 efearen)
GG © [ T-o¥ (AT > oI =0T - (I VR AT GG © SfOFF AR
A (y) S uSv/h I Yo oo GTIBTH FTIA, 3BT A @
30 99T /G, oo BT () | TN DIRGE Afew gy o Tt
-l sifziet 932 G397 ¢ 932 QTG b IR
% VRGeS (o) | o v
oot Az - R o A R, e A
G FIAW BRI 1w ¥ o= 7=

TS T TOH 1 O eI 41 2
932 B9 ¢ 92 BHARGS & JITF
P R AR el v,

- I Tgfy BT PRIty @2 7
OlRTFAFSI(F ATSFo eI 1 =X
SR A9 e (ATeE (fission
products) €32 ST (Iodine)
(Iodine thyroid blocking) T€<IRI
R Reaw 309 2,

- IR RfR-FAe AR aeR 4R,
7Y G2 B A 2= S0 AT M
SR WY AR Aoy (-1 of
=R &= (oter (dose) gl <1

>88



JRETH (1S5, NS, TSI 9o, 0 QI

©.2.8 | 892¢A 8 (OIL 4) - LI (skin contamination) ART#FS T

Qo39s 8 3l EFBINGN  (decontamination) >MH I F-fCFHIfCT=
(self-decontamination)-93 =l 2WiH @32 SPIBOSI@ R 429 e F=
fAfSre <% 7R AfEsies T

Vv QR IER PR SR R I (ST (R (I JE @l
(dose) (&AEF (generic) AT NG AL ( FA: b );

vV AEeAr Bl A 1y S g w4 IR @Ne e @ o
(dose) (IR ©F FHfFLA ¥R (@A (generic) TMEE QGRS
A (TN v)

RN 0.2.8 : TFBINCET (decontamination) I FF AT FTHAMET & 9
TR S F (29 8)

SR ST A SR SfSFIF I ACMTLTF FIEFA
(> 2feren)
RISER G

OIL s | 9% (AT do GGG (cm) | - 90 739 YRAPHCE TF &= IO I

v AT () S uSv/<6t G2 SPEOSICT WIRIE &R FAICT;
3000 W/ ETFTS - A== @32 9 AMF FACS A
(counts/sec) 2oy BT (B)

P I AfNA

@o I/ IS A SfeTe

(o) T 73 SAfA

RG1 w459 (Beta Monitors) % @32 f¥a Tex =iferq 61 Rfsw91a (Beta emitters)
NG FACO AN (A | FHINCHN A6 (contamination monitor)-aF RET T &=y
[(counts/s x cm?)/Bq]-9F(F IGCw5 29 (Instrument coefficient) (IC=Axmn)-43
T T Hfe [RoM &y 5, I e RO & 0.3 W2 Werel [FdA (alpha
emitters) & 0.¢-9F W I @A (S Y| @A, A FSGIEH (detector) CFawel
(G:FR) @32 1 TG ER w9l (cps/Bq)!

8¢



S0 JRATH! (ST, Ao, TS W0, 00

©.2.¢ | 8939 ¢ (OIL 5) @32 83 6 (OIL 6)-2m, 7% 3t Aifare A woiFs
LoAEEIC

STIZGH ¢ IR BHIZGS & FEN AW, 7Y A ANCS ARAAFS =2 9 & @I
e IS T[T (O (effective dose) do mSv-dF Ao ACS Wy, 9% I Al
dred [{f8-fed i [REear sa S =20 IM ewited (@ W CIOwig
ST FIPN PIEIEs oy Ay, 99 A i gz RfR-fcay s o=y
OIL-9F W9 MHM: ©.2.¢ 932 ©.2.4-9 2 FA 3¢ I 91T @ Sefaze
(radionuclide) ©#f%® A O S s gearey g6 8w W3z @it e
eWI39T -97 Hfefs @PeTHIZC (radionuclide) 2FS TS CARTIN @IF 0d
(99)-9% I O A

RN ©.8.¢: Ay, T4 G2 AR 099 &= (B2 (screening) (81299 ¢)

SRS SHIZG AN SR HSHT A SIS
FEFY (@ 2qwrey )
@39 ¢| 27 fI51 (B) (Gross Beta): doo | @WIZ9H ¢ @ BI(R: 8RAIZEH b AT
R/ & (Bq/Kg) FE AN FACS @
SRR
291 ST () (Gross Alpha): | @®134e ¢ 9 N>: TYF SR S0
¢ Rf$%/=& (Bq/Kg) Gy farem

o8Y



JRETH (1S5, NS, TSI 9o, 0 NSV AN

RN 9.8 : AR R 20O AP AWy, 14 8 A 70 &= @osfCHze
(radionuclide) fefes fAfqe swizaa (OIL 6)

@fefERize ST b @fefERize SR b
(Radionuclide) (RfFT/=f&) (Radionuclide) (Rf¥/=f&)
(Bg/Kg) (Bg/Kg)
H-3 Xdo¢ Cr-51 »Xdo¢
C-14 dXd08 Mn-54 SX509
F-18 Xdob Fe-59 X009
Na-24 8Xdoyb Co-60 »Xd0
Zn-65 XS0 Sr-90 IXdOR
Rb-87 RXd09 Y-90 Sxd08
Ru-106 LXd0R Zr-95 LX509
Sb-122 IXdo¢ Nb-95 €x508
Sb-124 X509 Tc-99 8X%09
La-140 Xdo¢ Tc-99m IXdov
Ce-144 FXd0R I-131 9X509
Ir-192 X500 I-132 X504
Th-232 8.0 [-133 dxdo¢
U-232 R0 I-134 XSO
U-233 Soo I-135 IXdoy
U-235 SN Cs-134 SXdow
U-238 doo Cs-137 XS0
Pu-238 ¢o T1-204 ©X509
Pu-239 ¢o Pb-210 R.0
Pu-240 ¢o Po-210 ¢.0
Pu-241 8Xd00 Ra-224 Xd00
Am-241/Be-9 ¢o
Pu-239/Be-9 @o
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SO JRACH! (NTEE, Ao, ST W0, 00

©0.2.b | AW, WX IR SN SR A& NHH @fosfz130 (radionuclide) (marker
radionuclides) SITE-5905 (*'1): Todine-131) €32 FifE&AF-d94 (Cesium-137:
137Cs)-99 =03 &= OIL 4

OIL q WGl AR ©.2.9-9 Y2 WA (marker) P ¢ 'YCs @GsEHzw
(radionuclide)-9¥ =% (Bq/Kg) RO 2/ 11 20 @32 AWy, 0¥ @32 &&  AA=Craly
a1 ©f Rdi7e 919 &y fW=19m P REW I77© 1 92 P (default) OILs
geT! AfA" §fe (319 (Light water reactor core) I Ij3%® Gielf4 2= (spent fuel
pool) @ st ooy Mifis| @3 Ton @®efE#3T (radionuclide)-93 %
fARel 71 grarem @32 7w P 1 Cs FNER W @ @A feE Iw o)
OIL fS T @6 399 @, §fE & (reactor core) TR JITS GieAl 2
(spent fuel pool) ATF el A 4@ w7y e @BETHIZTT (radionuclide)
AR B AR AT A I OIL 9-9F T fRefxeicat [w1 w1 2301

TN .29 : ARME, G4 @2 AT G A T AASF-d0> () @2
PferEs-s9a (Cesium-137: (*'Cs)-93 =09 & &6 OIL q

Rf$S/@ & (Bg/Kg)

SR SR A @19 ISP T
TG FRET
(Y TS )
29 9 g, 98 @32 AN S - IR T @I AR, 99
SIS BRI IRy 1 A 2> <= w41,
(radionuclide)-99 402 - AN Wy, 14 992
A SIEIEH-505 (P1)- | Ry e @ SOl 9
a7 G Sooo-RfFE/ e oif oo T4t 1 Afogem
(Bq/Kg) @32 Hifera-soq T I TR
(¥Cs) -93 (F(g Y00 Sy AR =T @32

- 911 OIL 4 @3 (bCF &

ERICERIIERCE IR nik
el AR (A AFCS ANI
S HfeesT Feereiet
(follow-up) o gitzme=
-1 ©f 7 F311 &=y
1 (dose) gt =11

28




JRETH (1S5, NS, TSI 9o, 0 VAV

©.2.4 | AZIWE (Thyroid) 2f¥ R @ 2EF (dose rate) & OIL v

SRM ©.3.b- AZIES (Thyroid) A @ 5 ©Ite= 2= (USv/h) T @SN b
AT @I ATFR AT @CSARTGER (radioiodine) #IfFiel I =gy 27wt
I ST ST SN ST -1 ©f [Hi=el F9re 720 41 W)

AZARC (thyroid) A A (ST G (dose rate) &= e St Gengas
(default OIL) #Afz=1 T4 2tie:

(@) RfFza-1f3e e RTINS 1 932 7S G S s
(%) 8=y @SS (radioiodine) AR -b = 7T,

(o) 1R o1 < d¢ EI 2 -9 (2] (probe) 7T AR 41,

(9) AZACTS AL AN 9 A7 (A (probe) T FAT @32

() IIPATT (e RS (background dose rate) 0.2 uSv/h-aF G I A3 B
A AT |

AN 0.8.b ¢ AIATS (thyroid) AR @@ [ @ite= @I (dose rate)-93 &=y
S5 Q@39 b (default OIL 8)

Q@ b M9 A A[ES
(thyroid) &f¥w e
IS E B R [ I IR IU)
(eres S (background
dose rate) T AT
- 0.¢ USV/BI, I <9
BT
-3 uSV/EI, I > q
=

BRI SHIZGT T oY29E GfSFE A NGRS
FIFT (1 ATTe)
ST b | GHATRICIA (exposure) S | - ICONCE AR A A A SR

I A3HC P2 e (Iodine
thyroid blocking: ITB Agent) &0«
0 o= < 4;

B [CEIRCHCICEIR) S IINIC & I PO I |
TR Ao 2 ;

@2 IS (©IEF A (thyroid
dose rate) &G (record) Il
EISHICER

- I eEee v RIS 7, O OIE
(NTStet fpf9e  (screening) STERAR
<

- IR M FWy, WM AZIEE (O
(thyroid dose) SWI¢& b-dF BT
932 FE-o (follow-up) FR*TR
o1 ©f fAdReR &= ©@ (dose)
forgelel 1|
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S3b08 AT (CTD , WO, TSI 9o, 020

YT 8: ORHOT FTHFFR ¢ ARET [EHLER G GG MeRTE
FEFTR

8.5 | SRFHIT FFHAS ¢ AT FFHIP 432 ST HCMFTS FIFTTR

pfel (P19 (reactor) I JI2© QIR A=K (spent fuel pool) TS (AF Tgs Tyf¥
ARES GIPIRER SF-3M12E (off-site) G2 KA JFHIETP G S HGTHITHTP
FIFN 27l FACS 20 [

vV SR JTHEE 932 SN ACHATE FIRFNC IFFI 28
G CIRFAFOIE (YRS FES GO W) G 42 IS
7@, RS 2@ oo SIS SEAEeE 2 ) SR
AT G932 S AGHITYETS FIRFNCNE [ ARNCR GG
AZAwe 762 (lodine thyroid blocking: ITB), E@4 (evacuation),
T OINT a7e, SPIIKEIC QI o7 27 SN SANewe, e
Rfege-ayessd, ey [Rivad-7i¥e A=, g9 1 #f6w g29 afecary
432 TS A A ARG SIS TGP |

V' oRfie JTRES 992 S MEMINE FRFNCE IR U ([T
IEAT RIRT W AR FA© W@ G IRFAYEN IR
PR HIIE  2pfere oA JAFET @I S AR
FRETTR T FHEA (evacuation), Sira =Gl Rive-gf¥e @
g Tow Wdermim [RE-ey 9 wom cfSere fefaeE
(screening) ATAG SIAs ¥ =+ F1|

93 IRFPER 1T T 27 F9 @ S 49T 2@ 2[R eyt o o
fAifae vare TEd agfs o=y (TR 8.5) (IR A A FRFIER IS
g A @32 T8z RfFwe Mesmeem st =, s[H4difie senzaesenz
(OIL) T TFER Qoel, 992 PINY SPH S929e (OIL) SIfoFy FERR ©f
G TN FIAFTTYR IR %7 F 0

RN 8.5: S Ty SN SR &) ORFAF T G2 Syiy

SIS PIFTTIR

» TOPOTET PRGN B (PAZ)-9F TX SRIBOMA SRR G
ANIAEC 7P (ITB)T 9@ SR 0 2= FAC0 R, SPIGOTSIE

IR FAICS R 932 fom wgfy Jawt RGN e s (UPZ)-
93 3R A @F AT 29 FICS 2@

de¢o




JICH=T (ST , SIS < &, q(OFF Vo, 00 WO

»  GgfH T FRFN AR ST (UPZ)-93 N0 IR S FACE SR
T faes e e =0

v AR @eT SR sl Afed Sere (S W) S_E
34, WiEifed A@EE L (ITB)T9e s o829 @32
SAGONSI(F W &2 g ;

v outE RiFHe AoIe] SIS RO #ee FBRAIT AP
TOFOETd FRFH OB (PAZ)-9F SOTIRA GPAILHA
Em 7 3@ PRI go em 1 g % dEy
AP owd (UPZ)-9F @ BRER ¢ Roaear 2w
TS A |

» TSFOENT FIFN o0 (PAZ) 932 SHF %1 IR AR o=ea
(UPZ)-4% So@E S<ENE® JMAE  hom TgHes s W«
O ST SIEfes a7 (ITBY) Gi&s &2, SO @S
(FT8IRy RO 28 O S (FSA = ), QI G2 K& & S, G2
@ oM, GEfoxm @A I SR ATTS] SRR [ ST AR
=T 2N 0o 0|

STOFOYTE FIIFH WS (PAZ) 92 GH I IREFH AT o6a
(UPZ) +If327 3¢ beice #If7<e 08 (MY, T, W)~ N0 ois 0o
A |

»(SGRETOIR BF {7 A a1 o_f% ooived ARE 439 ¥ 2 AR G
JerAmIfR e (EPD)-a3 W4 AP SPIik=ecs N aviq S0 307 |

=TerAmifR oe (ICPD) 97 Weay fAwafefs faoriafer enifs e =61

vV GGy AL @R WA/ RHS (@ i)
PRSI AT TR

VoA @32 AN G SRAYE T FAS WS
(Tur==ergga 3B AN Meae=a ArRstejeen et [ifvza
FACS A);

v oeifi T aN BIRE AT, I-Sestifre sy (e
T 32 PR ), W bar gifdw g8, 3B i @32
oE AWy RoRe @2 I IF FAO @ TOHA AT
0SS MG OIL 9 JRRIF T I 1 1R,

A 63 B B o | N S 1 G B I | R[4
EISHIUERN

vV SEGIfeT AN AFER G G2 OGRS (@
Sy ) S PRI Gy ey RwEe st
IO A

0



SOy JRFANCAH! (CTE , TMOE, TS 9o, 020

* OUIRGT 8 I 9UIRT b-F WHE (MR T, RIEFFRT GR
JHIRFeR (fSae 2 (Screening) U2 TOFOIIT IIAFH e
(PAZ) @3 TFfF I IFH SAfFFa= owd (UPZ)-4 IR e oitwg
©& (dose) SNN A @32 (NGHyIE AW A A @ FEA-oA
(follow-up) 6 2R F-A1 ©f (TATe 7T 932 VFHe FACS 2@

3. «ft I Y (evacuation) Rer® =11 96T

¥, TS R ol ST AN 7 TR0, AR 24> YA A A 932 S Y/ QAR G
AR AT AR FACS 2@ G2 BT (2T I I 99 (FICAIS FTe TS AR
3 20 AT 432 LTI 20 ST CIATET IS [TS AT 2 2w F40o 23|

oI, 'Rt B (Safely evacuating)' @3 oidf FHEHR® Jfewma G M
I @M W32 FmE [T @9 4@ Sird EPD @9 130 BieiEe 4t e
TS GFITAFIF T O AESA «F 27|

q. M4Fe egfa o=y

e, IM OIRFAFONT FITH T8I A1 W (N 9, I, A ARTRER w7 A
RO AT (@9 TSI Soi), Wwwwwﬁwﬁmmmmem
ARG - (FIENG T HACAL & - TO7 1 {1 FH19 789 2|

5. ¥ TSP A e (UPZ)-9F FATE BT SO AT
ot (PAZ)-97 FARA aifas o) 3 aqares <, g T IHAFT
SIRREET O 7 FINITS RS TN ST 208 ST T4 1 G oS

PP BT -7 FAGIS AT 0| G Jw1 SAF Afwar w2t (UPZ)-
9T T NS 2RTFH I @ACS AR (T ORFINF 57 Ay AP AL CA
A ARE @8 W (THrRerwg oRIeres oo el Rewr wew)
TSI ST PTG IS FH1 AW [(SHIZRTG KA ATF B HF
BlEieepn) (road network optimization)]| ©®, &JH I IFN ARPEA
o (UPZ)-F WWWWWWGT%W@WW
BIRCIRIEI\CE| ﬁ@ﬁ[ﬁmm@wwﬁﬂmﬁamwm|

7, RO S0 OdiR (PR SRS IANET SIRWAPSIE T A A
(FPATSIE, iR, (@edED), STeMitd MRS & SR ARSI
SRIPOIAPTYR  (A: @R I98) I O Rem auee @ g
ATSHITTRCE (T AR SRFIDICAT) 1 AW I AHG PR ASHI=
TP wgf 2l adferziz wies ReT wgfs + RENR TS ¢ JHFre Fa0e
R (: *RTH @ AMICSER [E) |

. RO BIATPTRA (@X: AT (@ 1A JPwer<s 7 R o
eI oy o PR 27-CT 7 FoI TOTIC (SICed FA AT Ty Sty
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PREFACE

The National Nuclear and Radiological Emergency Preparedness and Response
(NNREPR) Plan describes the capabilities, responsibilities and authorities of
different agencies and a concept for integrating the activities of these agencies to
protect public health and the environment from ionizing radiation during any
nuclear or radiological emergency. The plan is prepared by a Working Group
formed by the Ministry of Science and Technology. Bangladesh Atomic Energy
Commission assigned experts to review and update the draft plan time to time.
The present version (November, 2020) is updated by a committee formed by the
Ministry of Science and Technology (MoST). The NNREPR Plan does not intend
to alter the authorities or responsibilities already ascribed to the particular
agencies. However, the NNREPR Plan does assign responsibilities to specific
agencies for coordinating the activities of other agencies involved in a
preparedness and response program for any nuclear and radiological emergency.
In case of any guideline or value is missing in this NNREPR Plan, the latest
IAEA guidelines should be followed. NNREPR plan will be updated time to
time, if necessary. Government of Bangladesh will own the plan and it will be
implemented under the guidance of the National Disaster Management Council.
Bangladesh Atomic Energy Regulatory Authority will coordinate all the

activities in this regard.
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DEFINITIONS
Assessment

The evaluation and interpretation of radiological measurements and other
information to provide a basis for decision making. Assessment may include
projections of off-site radiological impact.

Authorization holder

Any person who is authorized by the regulatory authority (BAERA) to carry out
specific activities under the Act or regulations made there under BAERA ACT,
2012.

Authorized Organization

Any organization, who is authorized by government or any other authority
assigned by government to operate nuclear facilities and reponsible for security
of those.

Co-ordination

To advance systematically an exchange of information among the principals who
have or may have a need to know certain information in order to carry out their
role in a response.

Decontamination

The complete or partial removal of contamination by a deliberate physical,
chemical or biological process.

Deterministic effect

A radiation induced health effect for which generally a threshold level of dose
exists above which the severity of the effect is greater for a higher dose.

Design basis

The range of conditions and events taken explicitly into account in the design of
structures, systems and components and equipment of a facility, according to
established criteria, such that the facility can withstand them without exceeding
authorized limits.

District Administration

It includes district disaster management committee and all relevant local level
organizations.

1X
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Dose

A measure of the radiation received or absorbed by a target. The quantities
termed as absorbed dose, organ dose, equivalent dose, effective dose, committed
equivalent dose, or committed effective dose are used, depending on the context.
The modifying terms are used when they are necessary for defining the quantity
of interest.

Emergency Situation

A non-routine situation that necessitates prompt action, primarily to mitigate a
hazard or adverse consequences for human life and health, property and the
environment.

Emergency action level (EAL)

A specific, predetermined, observable criterion used to detect, recognize and
determine the emergency class.

Emergency plan

A description of the objectives, policy and concept of operations for the response
to an emergency and of the structure, authorities and responsibilities for a
systematic, coordinated and effective response.

Emergency preparedness

The capability to take actions that will effectively mitigate the consequences of
an emergency for human life and health, property and the environment.

Emergency response

The performance of actions to mitigate the consequences of an emergency for
human life and health, property and the environment.

Emergency worker
A person having specified duties as a worker in response to an emergency.
Evacuation

The rapid, temporary removal of people from an area to avoid or reduce short
term radiation exposure in an emergency

X
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Exposure
The state or condition of being subject to irradiation.

Hazard

The potential for harm or other detriment, especially for radiation risks; a factor
or condition that might operate against safety.

Hazard assessment

Assessment of hazards associated with facilities, activities or sources within or
beyond the borders of a State in order to identify: (a) those events and the
associated areas for which protective actions and other emergency response
actions may be required within the State; (b) actions that would be effective in
mitigating the consequences of such events.

Licensee
The holder of a current license.

Monitoring

The measurement of dose, dose rate or activity for reasons relating to the
assessment or control of exposure to radiation or exposure due to radioactive
substances, and the interpretation of the results.

Nuclear

Relating to a nucleus; relating to or using energy released in nuclear fission or
fusion.

Nuclear facilities

Nuclear installations that use or produce radioactive materials in their normal
operation.

Nuclear or radiological emergency situation

An emergency in which there is, or is perceived to be, a hazard due to: (a) The
energy resulting from a nuclear chain reaction or from the decay of the products
of a chain reaction; or (b) Radiation exposure.

X1
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Off-site
Outside the site area.
Off-site Emergency situation

Accident condition/emergency situation involving excessive release of
radioactive materials/hazardous chemicals from the plant to the public domain
calling for intervention.

On-site

Within the site area

Operational intervention level (OIL)

A set level of a measurable quantity that corresponds to a generic criterion.

v’ Operational intervention levels are typically expressed in terms of dose
rates or of activity of radioactive material released, time integrated air
activity concentrations, ground or surface concentrations, or activity
concentrations of radio nuclides in the environmental, food or water
samples.

v' Operational intervention levels are used immediately and directly
(without further assessment) to determine the appropriate protective
actions on the basis of an environmental measurement.

Operating organization

Any person or organization applying for authorization or authorized to operate an
authorized facility and responsible for its safety.

On-scene

The area directly affected by radiological contamination. On-scene includes on-
site and off-site areas.

Owner or operator

The organization that owns or operates the nuclear facility or carrier or cargo that
causes the Radiological emergency. The owner/operator may be a government
agency or a private business.

Precautionary Action Zone (PAZ)

An area around a facility for which emergency arrangements have been made to
take urgent protective actions in the event of a nuclear or radiological emergency
to avoid or to reduce the risk of off-site severe deterministic effects.

X1l
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Protective action recommendations

Government advice to appropriate decision makers on emergency measures that
they should consider asking the public to take measures in order to avoid or
reduce their exposure to radiation.

This includes advice concerning;:

(1) Guidance on actions necessary to avoid or minimize exposure to residual
radiation or exposure through the ingestion pathways; and

(2) Guidance that may be issued to members of the public on returning to an area
affected by a radiological emergency, either permanently orfor short-term
emergency actions.

Reference level

In an emergency exposure situation or an existing exposure situation, the level of
dose, risk or activity concentration above which it is not appropriate to plan to
allow exposures to occur and below which optimization of protection and safety
would continue to be implemented.

Radiological emergency situation

A radiological incident that poses an actual, potential, or perceived hazard to
public health or safety or loss of property.

Recovery

Recovery, in this plan, includes all types of post-emergency actions dedicated to
the continued protection of the public or to promoting the resumption of normal
activities in the affected area.

Regulatory Authority

According to The Bangladesh Atomic Energy Regulatory Act, 2012, Bangladesh
Atomic energy Regulatory Authority (BAERA) as a regulatory authority is
responsible for ensuring long-term control, security and stability as well as
protection of public, emergency workers and environment from the harmful
effect of radiation arising from the peaceful use of nuclear energy. To achieve the
purposes the regulatory authority will develop a reliable regulatory system for
security, radiation safety and safeguards of nuclear and radiological activities.
The authority shall take necessary measures for the purpose of issuing license for
nuclear activity/installation and dealing with emergency (incident/accident)
related to nuclear installation /radioactive material.

Xiii
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Severe deterministic effect

A deterministic effect that is fatal or life threatening or results in a permanent
injury that reduces quality of life.

Stochastic effect

A radiation induced health effect, the probability of occurrence of which is
greater for a higher radiation dose and the severity of which (if it occurs) is
independent of dose.

Triage Center

A center where patients exposed to radiation are selected for treatment on a
priority basis.

Transportation emergency

For the purpose of this plan, any emergency that involves a transportation vehicle
or shipment containing radioactive materials.

Transportation of radioactive materials

The loading, unloading, movement, or temporary storage end route of radioactive
materials.

Urgent Protective Action Planning Zone (UPZ)

An area around a facility for which emergency arrangements have been made to
take urgent protective actions in the event of a nuclear or radiological emergency
to avert doses off-site in accordance with international safety standards.

X1V
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1. INTRODUCTION

Bangladesh is one of the most disaster-prone countries in the world. The
geographical location, land characteristics, multiplicity of rivers and the monsoon
climate render Bangladesh highly vulnerable to natural hazards. Natural and
human induced hazards such as floods, cyclones, droughts, tidal surges,
tornadoes, earthquakes, river erosion, fire, infrastructure collapse, high arsenic
contents of ground water, water logging, water and soil salinity due to climate
change are very common scenario in Bangladesh. Hazard is defined in the
Standing Orders on Disaster (SOD) as an event that has the potential to cause a
disaster, and can be either natural (e.g. flood, cyclone, tsunami), human-induced
(e.g. chemical spill, fire), biological (e.g. SARS, Bird Flu, COVID 19) or
technological in nature (e.g. accidental release of radioactive materials, incidents
in nuclear facilities).

Bangladesh has been using ionizing radiation for peaceful purposes in the fields
of agriculture, medicine, industry, oil and gas exploration, education and
research. The uses of different sources of ionizing radiation are increasing
steadily in all the above-mentioned fields for socio-economic development of the
country. Bangladesh Atomic Energy Commission (BAEC) is operating one 3
MW TRIGA Mark-II Research Reactor since 1986. In addition, BAEC also
operates nuclear medicine centers, gamma-irradiation facilities, radioisotope
production facilities and other relevant facilities, using ionizing radiation sources.
Medical and industrial sectors also use high activity radiation sources for
radiotherapy, imaging and radiography. Moreover, Power System Master Plan
(PSMP), 2016 (Draft Final) of the Government envisages that about 12% of the
total power demand would be fulfilled from nuclear energy by 2041 for meeting
the ever-growing energy demand of the country. Therefore, Government of
Bangladesh (GOB) is establishing the country’s first nuclear power plant at
Rooppur, Pabna. Bangladesh Atomic Energy Commission (BAEC) is appointed
as the owner organization, Nuclear Power Plant Company Bangladesh Limited
(NPCBL) as operating organization, and Bangladesh Atomic Energy Regulatory
Authority (BAERA) as the regulatory body.

There is an inherent radiation risk during the installation, operation and
decommissioning process of nuclear facilities as well as application of radiation
practices. It is anticipated that radiation hazards may occur in case of any
incident or accident causing nuclear or radiological emergency. According to
Bangladesh Atomic Energy Regulatory Act-2012 and Nuclear Safety and
Radiation Control (NSRC) Rule-1997, the Authorized Organization/Operator/
Authorization holder shall establish, in pursuant to applicable standards, an
1
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emergency response plan to deal with every foreseeable emergency. Emergency
Planning shall mean a set of measures and procedures to identify and cope with
incidents and accidents at nuclear installation or radiological facility or involving
radioactive source, and to identify, mitigate and eliminate the consequences of
release of radioactive substances into the environment during the operation of a
nuclear installation /radiological facility, during the management of radioactive
material, radioactive waste or spent fuel, and during the transport of radioactive
material.

The following emergency plans are distinguished:

(a) A preliminary on-site emergency plan, which contains scheduled
measures to be taken within the site of a nuclear installation/radiological facility
or several nuclear installations/ radiological facilities during its/their
construction;

(b) An on-site emergency plan, which contains scheduled measures to be
taken within the site of a nuclear/radiological facility or several nuclear
installations/radiological facilities, operated by a single authorized organization,
and links to off-site emergency plan;

(©) An off-site emergency plan, which contains measures to be taken for the
protection of the population within the emergency planning zone during the
release of radioactive substances into the environment, as well as links to the on-
site emergency plan;

In case of large nuclear installation or radiation practices, the consequences of
any probable incident or accident may be severe causing national or trans-
boundary impacts and may require off-site preparedness and response. In view of
the above facts, a national nuclear and radiological emergency preparedness and
response plan is essential for taking timely and effective measures to mitigate the
potential consequences of the incidents or accidents to protect human life,
property and the environment. For off-site and trans-boundary cases, the off-site
plan must be defined and approved in line with the present practices based on
National Disaster Management Policy and the regulations of Bangladesh Atomic
Energy Regulatory Authority(BAERA).

1.1. Purpose

The main objective of the NNREPR Plan is to establish an organized and
integrated capability for timely, effective and coordinated actions of different
relevant national authorities/agencies in a peacetime nuclear and radiological
emergency.
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The primary goal of the plan is to ensure that arrangements are in place for an
effective response at the scene and as appropriate, at the local, national, regional
and international levels, to a nuclear or radiological emergency.

The general purposes of the NNREPR Plan are to:

a) Develop the competency, readiness and synchronization among the
participating organizations;

b) Reduce the risk or mitigate the consequences of nuclear or radiological
accident at its source;

c) Prevent serious deterministic health effects (e.g. death);

d) Reduce the likely stochastic health effects (e.g. cancer) as much as
reasonably achievable; and

e) Protect property and the environment.

1.2. Participating Organizations

The participating organizations will develop their own capacity to actively
participate in the event of a nuclear and radiological emergency and will also
involve their concerned organizations/divisions/department, when necessary.

Each participating organization has its own responsibilities and capabilities that
pertain to various types of nuclear and radiological emergencies. The following
organizations are the participants in the NNREPR Plan:

i. Cabinet Division
a. Divisional, District and Upazila Administration
ii. Prime Minister’s Office (PMO)
a. Armed Forces Division
iii. Ministry of Public Administration
iv. Ministry of Science and Technology
a. Bangladesh Atomic Energy Commission
b. Bangladesh Atomic Energy Regulatory Authority
c¢. Nuclear Power Plant Company Bangladesh Limited
d. Nuclear Security and Physical Protection Cell (NSPC)

e. National Nuclear and Radiological Emergency Management Centre
(NNREMC)
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v. Ministry of Defense

a. Bangladesh Army

b. Bangladesh Navy

c. Bangladesh Air Force

d. Bangladesh Space Research and Remote Sensing Organization

¢. Bangladesh Meteorological Department

vi. Ministry of Home Affairs

a. Publi
1.

2.
3.
4.

¢ Security Division

Bangladesh Police

a) Highway Police

b) Railway Police

¢) River Police

d) Industrial Police

Bangladesh Ansar and VDP
Bangladesh Coast Guard

Border Guard Bangladesh (BGB)

b. Security Services Division

1.

Bangladesh Fire Service and Civil Defense

vii. Ministry of Disaster Management and Relief

a. Department of Disaster Management

viii. Ministry of Local Government, Rural Development and Cooperatives

a. Local Government Division

L.

A

Local Government Engineering Department (LGED)
Department of Public health Engineering (DPHE)
WASA

City Corporations

Zilla Porishads
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6.  Upazila Porishads
7.  Pourashovas
8. Union Councils
b. Rural Development and Cooperative Division
1. Bangladesh Rural Development Board
2. Bangladesh Milk Producers' Co-operative Union Ltd (Milk Vita)
ix. Ministry of Foreign Affairs
X. Ministry of Health and Family Welfare
1. Health Services Division
a) Directorate General of Health Services (DGHS)
b) Health Engineering Department (HED)
¢) Institute of Epidemiology, Disease Control and Research (IEDCR)
2. Medical Education and Family Welfare Division
a) Directorate General of Family Planning
b) Directorate General of Medical Education
¢) Directorate General of Nursing and Midwifery
xi. Ministry of Housing and Public Work
a.  Public Works Department (PWD)
xii. Ministry of Information
a.  Press Information Department (PID)
b.  Directorate of Mass Communication
c. Bangladesh Betar
d. Bangladesh Television (BTV)
xiii. Ministry of Power, Energy and Mineral Resources
a.  Power Division
1.  Bangladesh Power Development Board (BPDB)
2.  Bangladesh Rural Electrification Board(REB)

5
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3. Power Grid Company of Bangladesh Limited (PGCB)

4.  Northern Electricity Supply Company (NESCO)

5. West Zone Power Distribution Company (OZOPADICO)
Energy and Mineral Resources Division

1.  Geological Survey of Bangladesh (GSB)

Department of Explosives

Pashchimanchal Gas Company Limited (PGCL)
Sundarbons Gas Company Limited (SGCL)

wok » N

Gas Transmission Company Limited (GTCL)

xiv. Ministry of Agriculture

a.

Department of Agricultural Extension

xv. Ministry of Food

a.

b.

Directorate General of Food

Bangladesh Food Safety Authority

xvi. Ministry of Finance

a.

b.

d.

c.

Finance Division (FD)

Economic Relations Division (ERD)
Internal Resources Division
National Board of Revenue (NBR)

Financial Institutions Division

xvii. Ministry of Fisheries and Livestock

a.
b.

C.

The Department of Fisheries
Department of Livestock Services

Bangladesh Fisheries Research Institute

xviii. Ministry of Environment and Forests

a.

b.

Department of Environment

Bangladesh Forest Department
6
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xiX. Ministry of Road Transport and Bridges
a. Road Transport and Highways Division
1. Roads and Highways Department
2.  Bangladesh Road Transport Corporation
b.  Bridge Division
1. Bangladesh Bridge Authority
XX. Ministry of Railways
a.  Bangladesh Railway
xxi. Ministry of Shipping

a.  Bangladesh Inland Water Transport Authority (BIWTA)
b.  Bangladesh Inland Water Transport Corporation (BIWTC)
c.  Chittagong Port Authority

d. Mongla Port Authority

e.  Rooppur Port Authority
f.  Matarbari Port Authority
g.  Payra Port Authority
xxii. Ministry of Civil Aviation and Tourism
a. Civil Aviation Authority of Bangladesh
b. Bangladesh Biman
xxiii. Ministry of Water Resources
a. Bangladesh Water Development Board (BWDB)
b. Institute of Water Modelling (IWM)
xxiv. Ministry of Posts, Telecommunications and Information Technology
a. Posts and Telecommunications Division
1. Bangladesh Telecommunications Company Limited (BTCL)
2.  Bangladesh Telecommunication Regulatory Commission (BTRC)
3. Department of Telecommunications
4.  Directorate of Posts

b. Information, Communication and Technology Division
7
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xxv. Ministry of Education
a. Secondary and Higher Education Division
b. Technical and Madrasah Education Division
xxvi. Ministry of Primary and Mass Education
xxvii. Ministry of Law, Justice and Parliamentary Affairs
a. Law and Justice Division
b. Legislative and Parliamentary Affairs Division
xxviii. Ministry of Commerce
xxiXx. Ministry of Social Welfare
xxx. Bangladesh Red Crescent Society

Specific roles and responsibilities of the above-mentioned agencies are described
in Annexure 2.

1.3. Scope

The NNREPR Plan covers any peacetime nuclear and radiological emergency
that has actual, potential or perceived radiological consequences in Bangladesh
within its territories or territorial waters and possessions that could require a
response by several government organizations. Emergencies occurring at fixed
nuclear facilities (such as NPPs, Research Reactors, Nuclear Agriculture
Research Center (BINA), INMAS, NINMAS, Radiography related center, spent
nuclear fuel storage pools, radioactive waste management facilities etc.) or
movable nuclear facilities (such as nuclear-powered ships, satellites, etc.), field
activities involving nuclear and radioactive materials or during the transportation
of nuclear and radioactive materials fall within the scope of the NNREPR Plan.
An accident occurring outside of Bangladesh but which has an impact on
Bangladesh will also fall within the jurisdiction of this plan. The level of
government response to a specific emergency would be based on the type or
amount of nuclear or radioactive materials involved, location of the emergency,
potential for impact on the public, property, the environment and size of the
affected area.

14. Legal Basis

The following Acts/Rules/Plans/Orders are the drivers to implement the national
nuclear and radiological emergency preparedness and response plan:

8
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A. National Acts/Rules/Plans/Orders
(a) Bangladesh Atomic Energy Regulatory Act, 2012
(b) Bangladesh Atomic Energy Commission Act, 2017
(¢) Bangladesh Nuclear Power Plant Act, 2015
(d) Nuclear Safety and Radiation Control Rules, 1997

(e) Bangladesh Energy Regulatory Commission(4dmmendment)Act,
2010

(f) Bangladesh Environment Conservation Act, 1995 (Act No. 1 of
1995)

(g) Fire Protection and Extinguishing Act, 2003 (Act No. 7 of 2003)
(h) Disaster Management Act, 2012

(i) National Disaster Management Policy, 2015

(G) National Plan for Disaster Management (2016-2020)

(k) Standing Orders on Disaster, 2019

(I) The Civil Aviation Act, 2017

(m) Digital Security Act, 2018

(n) Bangladesh Shipping Corporation Act, 2017

(o) Mongla Port Authority Ordinance, 1976

(p) Payra Port Authority Act, 2013

(q9) Bangladesh Land Port Authority Act, 2001

(r) The Railways Act, 1890

(s) Highways (Amendment) Act, 1994

(t) Road Transport Act, 2018

(u) Bangladesh Road Transport Authority Act, 2017

(v) Highways (safety, preservation and traffic conrol) Rules, 2001
(w) Civil Defense Act (Act No. XXXI of 1952)

(x) Police Act, 1861 (Act No. 5 of 1861)

(y) Electricity Act, 2018
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(z) Electricity Grid Code, 2019

(aa) Penal Code, 1860

(bb) Bangladesh National Building Code, 1993 (Amendment-2006)
(cc) Right to Information Act, 2009

(dd) National Policy for the Management of Radioactive Waste and
Spent Nuclear Fuel-2019

B. International Conventions
(a) Convention on Early Notification of a Nuclear Accident
(7 February 1988)

(b) Convention on Assistance in the Case of a Nuclear Accident or
Radiological Emergency (7 February 1988)

1.5. Related Plans and Documents

The NNREPR Plan reflects concept of operations, which are compatible with
National Plan for Disaster Management and other related national plans. It also
reflects inter-agency relationship among different organizations described in the
section 1.2 of this plan.

2. Planning Basis
2.1 Hazard Assessment

Hazards shall be identified and potential consequences of an emergency shall be
assessed to provide a basis for establishing arrangements for preparedness and
response for a nuclear or radiological emergency. For the purpose of international
safety standards requirements, assessed hazards are grouped in accordance with
the emergency preparedness categories as shown in Table 1. The five emergency
preparedness categories (hereinafter referred to as ‘categories’) in Table 1
establish the basis for a graded approach to the application of these requirements
and for developing generically justified and optimized arrangements for
preparedness and response for a nuclear or radiological emergency. Both
conventional and radiological hazards may occur during an emergency.
Therefore, assessment on both conventional and radiological hazards is
necessary.

(a) For conventional hazard assessment MoDMR (DDM) shall take the
lead.

(b) For radiological hazard assessment MoST (BAEC, BAERA) shall take
the lead.
10
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Table 1: Emergency Preparedness Categories (EPC)

Category

Description

I

Facilities, such as nuclear power plants, for which on-site events
(including those not considered in the design) are postulated that
could give rise to severe deterministic effects off the site that would
warrant precautionary urgent protective actions, urgent protective
actions or early protective actions, and other response actions to
achieve the goals of emergency response in accordance with
international standards or for which such events have occurred in
similar facilities.

II

Facilities, such as some types of research reactors and nuclear
reactors used to provide power for the propulsion of vessels (e.g.
ships and submarines), for which on-site events are postulated that
could give rise to doses to people off the site that would warrant
urgent protective actions or early protective actions and other
response actions to achieve the goals of emergency response in
accordance with international standards or for which such events
have occurred in similar facilities. Category II (as opposed to
category I) does not include facilities for which on-site events
(including those not considered in the design) are postulated that
could give rise to severe deterministic effects off the site, or for
which such events have occurred in similar facilities.

I

Facilities, such as industrial irradiation facilities or some hospitals,
for which on-site events are postulated that could warrant protective
actions and other response actions on the site to achieve the goals
of emergency response in accordance with international standards
or for which such events have occurred in similar facilities.
Category III (as opposed to category II) does not include facilities
for which events are postulated that could warrant urgent protective
actions or early protective actions off the site, or for which such
events have occurred in similar facilities.

v

Activities and acts that could give rise to a nuclear or radiological
emergency that could warrant protective actions and other response
actions to achieve the goals of emergency response in accordance
with international standards in an unforeseen location. These
activities and acts include: (a) transport of nuclear or radioactive
material and other authorized activities involving mobile and
dangerous sources such as industrial radiography sources, nuclear

11
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Category Description

powered satellites or radioisotope thermoelectric generators; and
(b) theft of a dangerous source and use of a radiological dispersal
device or radiological exposure device. This category also includes:
(i) detection of elevated radiation levels of unknown origin or of
commodities with contamination; (ii) identification of clinical
symptoms due to exposure to radiation; and (iii) a transnational
emergency that is not in category V and arising from a nuclear or
radiological emergency in another State. Category IV represents a
level of hazard that applies for all States and jurisdictions.

A" Areas within emergency planning zones and emergency planning
distances in a State for a facility in category I or II located in
another State.

2.2. Concept of Emergency Classification

The emergency situation of nuclear/radiation facilities (based on hazard
assessment) is classified as (i) Emergency alert, (ii) Plant emergency, (iii) Site
emergency and (iv) General emergency/Off site emergency (Table2).
*Declaration of a nuclear and radiological emergency in any of these emergency
classes should initiate a response that is considerably beyond normal operations.
Each class initiates distinctly different level of response as indicated below.

Table 2: Emergency situation and different level of responses of nuclear and
radiation facilities

Emergency Plant emergency Site emergency General emergency/Off
alert site emergency

Immediate actions to analyze the plant condition and mitigate the consequences

Immediate actions to protect those on-site

Prepare to take off-site protective action

Immediate protective

actions in public
domain

*Here, the term declaration does not conflict with the declaration of a distress
area after a natural disaster mentioned in the Disaster Management Act 2012.

12



Su8 JRFACA* (ITHH , TSRS, TSI 90, 030

2.2.1. Emergency alert

The Authorized Organization/Operator/Authorization holder should identify the
events and develop appropriate emergency operating procedures to mitigate the
consequences. The Authorized Organization/Operator/Authorization holder
should declare emergency alert in the facility on occurrence of such events. The
emergency alert should be intimated to the regulatory body and NNREMC within
24 hours. The regulatory body and NNREMC will then immediately notify
MoST. In a multi-unit site, the emergency alert situation at one facility may have
the potential of affecting other facilities. The emergency response plan of each
unit should clearly indicate such events and response actions to be followed at
other facilities and adequate mechanism should exist for prompt communication
among the co-located facilities. For emergency alert, immediate actions to
analyze the plant condition and actions to mitigate the consequences should be
taken. The conditions for declaring emergency alert for a Light Water Reactor
(LWR) are described in Annexure 3.

2.2.2. Plant emergency

An approved plant emergency preparedness and response plan commensurate
with hazard assessment of the facility should be in place prior to the
commissioning. The plan should be tested by periodic exercises. The response
plan should be reviewed and modified based on the experience with the approval
of the regulatory body. If the site is having more than one facility, the plant
emergency declared at one facility should call for an emergency alert or plant
emergency for other facilities depending on the situation. The criteria and
conditions of such emergency situation should be clearly brought out in the
emergency preparedness and response plan of each facility. The plant emergency
should be intimated to the regulatory body and NNREMC immediately. The
regulatory body and NNREMC will then immediately notify MoST. The facility
should suspend operation during plant emergency and resume/re-start operation
only after obtaining clearance from the regulatory body. For plant emergency,
immediate actions to protect the on-site personnel should be taken. The
conditions for declaring plant emergency for a Light Water Reactor (LWR) is
described in Annexure 3. The site emergency response plan should be
periodically tested and revised if required based on the experience.

2.2.3. Site emergency

An approved site emergency preparedness and response plan should be in place
prior to the commissioning of the facility. The Authorized Organization/
Operator/Authorization holder should immediately report the site emergency to
the regulatory body and NNREMC with relevant details. The regulatory body

13
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and NNREMC will then immediately notify MoST. The important plant
parameters and site radiological condition including radiation exposure status of
the radiation/emergency workers should be intimated to the regulatory body in
regular intervals or as directed by the regulatory body. If the site emergency is
declared in a multi-unit/multi-facility site, all the units/facilities in the site should
be shutdown. The role and responsibilities of the site emergency response team
should be clearly defined in the response plan and tested periodically. The
Authorized Organization/Operator/ Authorization holder should be responsible
for implementing the remedial measures for mitigating the site consequences.
The site emergency should be terminated under intimation to the regulatory body.
The facility should resume/re-start operation only after obtaining clearance from
the regulatory body. For site emergency, preparation for taking off-site protective
action should be initiated. The conditions for declaring site emergency for a
Light Water Reactor (LWR) is described in Annexure 3. The site emergency
response plan should be periodically tested and revised if required based on the
experience.

2.2.4. General emergency/Off-Site emergency

An approved off-site emergency preparedness and response plan should be in
place prior to the commissioning of the facility. The emergency response plan
should delineate the role and responsibilities of all involved agencies. Based on
the experience, the emergency response plan should be periodically tested and
revised, if required. The off-site emergency response plan should be in line with
the national disaster management plan and should have approval of the
concerned authorities. The conditions for declaring general emergency/off-site
emergency for a Light Water Reactor (LWR) are described in Annexure 3.

2.3. Planning Areas and Zones

The operating organization/authorized organization of a facility or activity, in
category I, I, III or IV will promptly decide on and take actions on the site that
are necessary to mitigate the consequences of a nuclear and radiological
emergency involving a facility or an activity under its responsibility. The zoning
will be site and technology specific and approved by the regulatory authority
(BAERA). The conceptual emergency planning zones and the conceptual
emergency planning zones of RNPP are illustrated in Figure 1(A) and Figure
1(B), respectively.
14
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Exclusion Sterilized Zone/ . Restricted Zone/
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Zone/ Resricted Zone/ Zone | Precautionary Action
Sanitary Precautionary € z 3K
Protection Action Zone Sanitary one (3 km)
Zone Protection
Zone
(300 m)
Emergency Emergency
Planning Zone / Planning Zone /
Protective Protective

Measures
Planning Zone/
Urgent protective
action planning
zone (UPZ)

Figure 1A: Conceptual emergency planning zones

Measures
Planning
Zone/Urgent
protective
action planning
zone (UPZ)
(25 Km)

Figure 1B: The emergency planning zones of RNPP

The emergency planning zones described in Table 3 are adopted taking into
consideration the technology and the site characteristics. The second-generation
nuclear reactors aimed for improvement of reactor safety through active features
and the third-generation plants aim at the same through passive safety features
and the fourth-generation reactors aim to positively eliminate accidents through
Safety-by-Design approach. So, the radius of the emergency planning zones may
be reduced from that of the previous generation based on the improvement on the
safety features. Even the fourth-generation nuclear reactors can obviate the need
for off-site emergency preparedness, which in turn might make it possible to

eliminate the need for exclusion zone in power plant sitting.

Table 3: The conceptual zoning of different countries

Country Exclusion Zone/ Precautionary Remarks
Sanitary Action Zone (PAZ)/
Protection Zone Sterilized Zone/
(radius) Natural Growth
Zone (radius)

Canada ~1 km - Limits are placed
on individual and
collective doses

Czech 500 m - Typical values

Republic

India 1.6 km 5 km No population
center greater than
10000 within 16
km in the main
wind direction

15
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Country Exclusion Zone/ Precautionary Remarks
Sanitary Action Zone (PAZ)/

Protection Zone Sterilized Zone/
(radius) Natural Growth

Zone (radius)

Bangladesh 300 m 3 km Emergency
Planning zone: 25
km

Italy 0.8-1 km - Typical values
adopted

USA ~0.65 km Low population The values have

zone of ~5 km been found to be
acceptable for
plants licensed in
the USA in the
1960s and early
1970s.

2.3.1. The specification of On-Site/ Exclusion/ Sanitary Protection Zone

An On-Site/Exclusion/ Sanitary Protection Zone shall be of such size that an
individual located at any point on its boundary for two hours immediately
following onset of the postulated fission product release would not receive a total
radiation dose to the whole body in excess of 25 rem total effective dose
equivalent (TEDE) [Thyroid radiation exposure: < 300 rem (3 Sv) (individual)].
The required exclusion area size involves consideration of the atmospheric
characteristics of the site as well as plant design.

In Rooppur NPP of Bangladesh, based on design and technology of the third
generation plus nuclear reactor, the Exclusion Zone/ Sanitary Protection Zone is
considered as 300 m. For similar technologies, the zoning concept used in the
Rooppur NPP can be used and for more advanced technology and based on site
characteristics the radius of the emergency planning zones can also be further
reduced.

16
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BAERA shall approve the size of exclusion area boundary and emergency
planning zone for every nuclear installation based on an application as a part of

relevant authorization procedure.
2.3.2. The specification of off-site emergency planning zones

The specification of off-site emergency planning zones for which arrangements
shall be made at the preparedness stage for taking protective actions and other
response actions effectively have been established based on the plant design and
radiation safety analysis results.

These emergency planning zones and emergency planning distances shall be
contiguous across national borders, where appropriate, and shall include:

(i) Precautionary Action Zone (PAZ)/ Sterilized Zone/Natural Growth Zone,
for facilities in category I, for which arrangements shall be made for taking
urgent protective actions and other response actions (Annexure 4), before any
significant release of radioactive material occurs, on the basis of conditions at the
facility (i.e. conditions leading to the declaration of a general emergency;), in

order to avoid or to minimize severe deterministic effects.

In case of Rooppur NPP the radius of the precautionary action zone (PAZ)/
Sterilized Zone/Natural Growth Zone is considered as 3 km.

(ii) Emergency Planning Zone (EPZ)/Protective Measures Planning
Zone/Urgent protective action planning zone (UPZ), for facilities in category
I or II, for which arrangements will be made to initiate urgent protective actions
and other response actions, if possible, before any significant release of
radioactive material occurs, on the basis of conditions at the facility (i.e.
conditions leading to the declaration of a general emergency and after a release
occurs, on the basis of monitoring and assessment of the radiological situation off
the site, in order to reduce the risk of stochastic effects).

In case of Rooppur NPP, maximum boundary of the Emergency Planning Zone
(EPZ) is considered as 25 km. Any such actions shall be taken in such a way as
not to delay the implementation of precautionary urgent protective actions and

other response actions within the precautionary action zone.

17
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(iii) Surveillance area, for protecting the food chain and water supply as well
as for protecting the public from the ingestion of food, milk and drinking water,
commodities other than food, should be such that beyond that point the dose level
in food and commodities will not exceed a certain level based on dose
assessment relating to exposure pathways. The radius of surveillance area
(Extended Protection Zone and Ingestion and commodities planning distance) is
defined as the latest IAEA guidelines.

In case of Rooppur NPP, the dose level of surveillance area in case of
emergency preparedness will not exceed 0.1 puSv/hr of the background radiation
level.

24. Institutional arrangement of the Government of Bangladesh for
Nuclear and Radiological Emergency

Disaster management in Bangladesh is guided by a number of national and
international drivers which among others includes: a) Disaster Management Act,
2012; b) Standing Orders on Disasters (SOD), 2019; ¢) National Plan for Disaster
Management (2016-2020); d) National Disaster Management Policy, 2015; etc.
The Disaster Management (DM) Act, 2012 has placed mandatory obligations and
responsibilities on ministries and committees and ensures transparency and
accountability in the overall disaster management system. The Disaster
Management Act, 2012 endorses the Standing Orders on Disaster (SOD) and
provides the legal basis for disaster management in the country.

The Bangladesh Atomic Energy Regulatory Act, 2012 and Nuclear Safety and
Radiation Control Rules-1997 provide some directions for nuclear and

radiological emergency management in Bangladesh.

Co-ordination at various levels of Government and the integration of the best
available technical expertise are the essential requirements to ensure effective
response to disaster risks and occurrences. The Disaster Management Act, 2012
and the Standing Orders on Disaster propose for creation of an institutional set-
up at all the levels of administration to support, interact, coordinate and
complement with each other at all levels of operations for handling any type of
disaster successfully.

18
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Figure: 2 shows the flow chart/block diagram of the national level response
organization components sections, groups and teams for nuclear and radiological

emergency

National Disaster Management Council (NDMC)

Inter-Ministerial Disaster
Management Coordination
Committee (IMDMCC)

Inter-Ministerial Nuclear and Radiological

Emergency M:

t Coordination Committee

(IMNREMCC)

National Nuclear and Radiological
M—— Emergency Management Advisory
Committee (NNREMAC)

|

Ministry of Science and Technology

+

NNREMC

operator

Authorization holder/

Department of Disaster

BAEC

Management

|

BAERA

J' |

Municipal Disaster
Management
Committee

A 4

Ward Disaster
Management
Committee

District Disaster Management Committee

Upazila Disaster Management

Committee

l

Union Disaster Management

City Corporation Disaster
Management Committee

!

Ward Disaster

Committee

Committee

Ward Disaster
Management
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Figure 2: Flow chart/block diagram of the national level response organization

The government has constituted various Disaster Management Committees at
national and field levels as part of disaster counter measures. These are:
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2.4.1. National level committees/organizations

National Disaster Management Council (NDMC), headed by the Hon’ble Prime
Minister is responsible to formulate and review the disaster management policies
and issue directives to all concerns.

National Nuclear and Radiological Emergency Management Advisory
Committee (NNREMAC) will be formed to advise the government in
management of radiological and nuclear emergency. The head of the
NNREMAC will be the Minister, Ministry of Science and Technology (MoST).
This advisory committee shall be formed in line with the National Disaster
Management Advisory Committee with inclusion of the experts from relevant
fields to be nominated by the government. Annexurel (Section 2.1) represents
the National Nuclear and Radiological Emergency Management Advisory
Committee.

For any national nuclear and radiological emergency management, Inter-
Ministerial Nuclear and Radiological Emergency Management Coordination
Committee (IMNREMCC) should be formed where the Minister, Ministry of
Science and Technology (MoST) will be the head of that Committee and
Secretary of Ministry of Science and Technology (MoST), will be the Member-
Secretary of that committee. Chairman of BAEC and Chairman of Regulatory
Authority (BAERA), Managing Director of Operating Organization (NPCBL)
and Director General (DG) of the National Nuclear and Radiological Emergency
Management Centre (NNREMC) will be included as members of the Inter-
Ministerial Nuclear and Radiological Emergency Management Coordination
Committee (IMNREMCC). Annexure 1 (Section 3.1) represents the Inter-
Ministerial Nuclear and Radiological Emergency Management Coordination
Committee (IMNREMCC).

National Nuclear and Radiological Emergency Management Centre
(NNREMC)

A National Nuclear and Radiological Emergency Management Centre
(NNREMC) will work under the Ministry of Science and Technology (MoST) as
emergency management centre. The National Nuclear and Radiological
Emergency Management Centre (NNREMC) will be headed by a Director
General (DG). The Head of the NNREMC is responsible for coordinating with
the Incident and Emergency Centre (IEC) of IAEA and the government of
Bangladesh. NNREMC will send an emergency warning message to all response
organizations including Bangladesh Atomic Energy Commission (BAEC) and
IAEA during nuclear and radiological emergencies. In the event of a nuclear and
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radiological emergency, NNREMC will coordinate between national level
committees and district level committees and among the local authorities in the
affected areas. In addition, NNREMC will maintain liaison with all national
nuclear and radiological emergency related disaster management committees,
BAEC, BAERA, NPCBL, Department of Environment (DOE) and Department
of Disaster Management (DDM) and other organizations.

This center will maintain a National Data Bank of background radiation data of
different locations of the country. This center will be connected with all (future)
online monitoring posts (at different potential locations of different nuclear) as
well as with data server of off-site centers of NPCBL in the country. All
monitoring posts will be connected to network and data can be read at several
stations. This centre should have all modern facilities and infrastructure for
management as well providing training on nuclear and radiological emergency
response and preparedness.

2.4.2. Field level committees/organizations

District Disaster Management Committee (DDMC), headed by the Deputy
Commissioner (DC) has been assigned to coordinate and review the disaster
management activities at the district level.

District Disaster Response Coordination Group (DDRCG) and District Disaster
Management Committee (DDMC) headed by Deputy Commissioner (DC) has
been assigned with the responsibility of coordination and operation of national
disaster response activities in coordinated and effective way.

Upazila Disaster Management Committee (UDMC), headed by the Upazila
Nirbahi Officer (UNO) has been assigned to coordinate and review the disaster
management activities at the upazila level.

Union Disaster Management Committee (UNDMC), headed by the Chairman of
the Union Parishad has been assigned to co-ordinate, review and implement the
disaster management activities.

Ward Disaster Management Committee (WDMC), headed by an elected member
of the concerned ward of the Union Parishad has been assigned to co-ordinate,
review and implement the disaster management activities

Municipal Disaster Management Committee, headed by the Mayor of the
municipality has been assigned to co-ordinate, review and implements the
disaster management activities.

City Corporation Disaster Management Committee headed by the Mayor of the
city corporation to co-ordinate, review and implement the disaster management
activities.

21
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In addition, Disaster Management Committees have been set up at the ward level
of City Corporations/Municipalities/Unions to coordinate and review disaster
management activities.

These field level committees have representation from the NGO, Social
Organization, Local Govt. bodies apart from the Government Departments.

Coordination at national and local level

The NDMC, the apex and supreme body is responsible for each of the three
phases of the disaster management continuum for providing overall direction at
all levels of the government for DM which includes disaster risk reduction,
mitigation, preparedness, response and recovery. As DM is a multi-sectoral and
multi-functional discipline, co-ordination at various levels of Government and
the integration of the best available technical expertise are the essential
requirements to ensure effective response to disaster risks and occurrences.

The NDMC and IMNREMCC coordinate disaster-related activities at the
National level. Coordination at District, Upazila and Union levels is done by the
respective local level Disaster Management Committees. A series of inter-related
institutions, at both national and sub-national levels, function to ensure effective
planning and coordination of disaster risk reduction and emergency response
management.

In the event of any radiological and nuclear emergency in the public domain, the
National Nuclear and Radiological Emergency Management Centre (NNREMC)
will co-ordinate between the national level committees, district level committees
and local authority in the affected area and maintain liaison with the
NNREMAC, IMNREMCC and also with BAEC, BAERA, NPCBL, DoE and
DDM.

In addition to this present national plan (which is the first level emergency plan
for an integrated response to any combination of hazards and a national
nuclear/radiation emergency), the next level plan will comprise the plans
developed by nuclear facility operators. The final level will work out the SOPs
(Standard Operating Procedure) for handling emergencies.

The planning and preparedness for response to a radiological emergency will be
integrated with the planning for response to all types of conventional
emergencies like fires, floods, earthquakes, tsunami, etc., and involve local and
national agencies for the purpose. The preparation for response to all these
hazards should be structured into a coherent and interlocking system.

22
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2.5. Activation of the NNREPR Plan
The NNREPR Plan will be activated and utilized under the following conditions:

(a) When a regional or local authority, other national organizations with
jurisdiction, or the private sector requests government for support in the
event of a nuclear or radiological emergency; or

(b) When government agencies have to respond to meet their statutory
obligations in response to a nuclear or radiological emergency.

2.6. Roles and Responsibilities

The response to a nuclear and radiological emergency requires integrated
approach and the involvement of all concerned agencies of the country.

The roles and responsibilities of national and local level response organizations
are described in Table 4.

Table 4: Overall program for establishing capabilities and arrangements for
preparedness and response to nuclear and radiological emergency

Main element Emergency Preparedness Responsible and Coordinating
and Response Actions Agency
1. Basic 1.1. Establish a | MoST
responsibilities governmental body or

organization (or identify an
existing one) to act as a
national coordinating
authority (NCA)

1.2. Clearly assign the | MoST (BAERA), MoDMR
functions and responsibilities
of Operators and Response
Organizations and ensure
that all Response
Organizations have
understood their functions

1.3. Establish a regulatory | MoST (BAERA, NNREMC)
and inspection system that
provides reasonable
assurance that emergency
preparedness and response
arrangements are in place
for all facilities/practices
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Main element

Emergency Preparedness
and Response Actions

Responsible and Coordinating
Agency

2. Hazard
assessment

2.1. Perform hazard
assessments of the facilities
and activities in the region,

categorizing  them  in
accordance with the five-
emergency  preparedness

categories in Table 1 of this
plan

MoST (BAERA, BAEC, NNREMC)

3. Establishing
emergency
management and
operations

3.1. Make arrangements to
coordinate the emergency
responses of all off-site
response organizations with
the on-site response to
include a command and
control system for local and
national response to any
radiation emergency

MoST (NNREMC, District
Administration, Authorized
Organization/Operator/
Authorization holder), MoDMR

4. Identifying,
notifying and
activating

4.1. Establish a contact
point operating 24
hours/day and 7 days/week

MoST (BAERA, BAEC, NNREMC,
Authorized Organization/Operator/
Authorization holder)

4.2. Ensure that on-site
managers of scrap metal
processing facilities and
responsible  officials  at
national borders are aware
of the indicators of a
radiation emergency and
are able to take immediate
actions

MoST (BAERA, BAEC,
NNREMC), MoFA, Security
Services Division (BGB, Coast
Guard), Public Security Division,
NBR.

4.3. Ensure that first
responders are aware of the
indicators of a radiation
emergency and familiar
with  the appropriate
notification procedures and
other immediate
warranted if a radiation
emergency is suspected

actions

BAERA, NNREMC, (Authorized
Organization/Operator/Authorization|
holder)
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Main element

Emergency Preparedness
and Response Actions

Responsible and Coordinating
Agency

4.4. Establish a system for
promptly initiating an off-
site response in the event of
a radiation emergency

MoDMR (District Administration),
NNREMC

4.5. Ensure response
organizations have
sufficient personnel

MoST (BAERA, NNREMC),
MoDMR (District Administration)

4.6. Make known to the
TIAEA and other States
country’s single warning
point of contact responsible
for receiving emergency
notifications and
information from other
States and the IAEA

MoFA, MoST (BAERA, NNREMC)

5. Taking
mitigatory actions

5.1. Make arrangements to
provide expertise and
services in radiation
protection promptly to
local officials and first
responders responding to
actual or potential
emergencies

MoST (BAERA, BAEC, NNREMC)

5.2. Ensure that the
operator of a practice in all
emergency preparedness
categories are is given
basic instructions to be able
to mitigate the
consequences of the
emergency situation

BAERA, NNREMC

5.3. Make arrangements to
initiate a prompt search and
to issue a warning to the
public in the event of the
loss of a dangerous source

MoST (District Administration,
BAERA, NNREMC), Authorized
Organization/Operator/
Authorization holder
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Main element

Emergency Preparedness
and Response Actions

Responsible and Coordinating
Agency

5.4. Make arrangements for
mitigatory ~ actions  to
prevent the escalation of
the threat, to return the
facility to a safe and stable

state, to reduce the
potential for release of
radioactive  material or

exposure, and to mitigate
the consequences of any
actual release or exposure

MoST (BAERA, NNREMC),
Authorized Organization/
Operator/Authorization holder

6. Taking urgent
protective actions

6.1. Adopt national criteria
for taking urgent protective
actions in accordance with
the relevant international
standards

BAERA

6.2. Make arrangements for
effectively making and
implementing decisions on
urgent protective actions to
be taken off-site

MoDMR (District Administration),
NNREMC

6.3. Make arrangements to
ensure the safety of all
persons on-site in the event
of a radiation emergency

Authorized
Organization/Operator/ Authorization
holder

6.4. Make arrangements
and procedures for
obtaining local, national

and international support
for operators especially for
category [ and II

MoST (NNREMC, BAERA)

7. Providing
information and
issuing
instructions and
warnings

to the public

7.1. Make arrangements to

provide prompt warning
and instruction to the
permanent, transient and

special population groups
or those responsible for
them, and to special
facilities in the emergency
zones upon declaration of
types of emergency

MoST(NNREMC), MoDMR
(District administration)
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Main element

Emergency Preparedness
and Response Actions

Responsible and Coordinating
Agency

8. Protecting
emergency
workers

8.1. Make arrangements for
taking all practicable
measures to provide
protection for:

(1) emergency workers in
threat category I, II or III or
within the precautionary
action zone or the urgent
protective action planning
zone; (2) radiation
specialists, radiation
protection officers,
emergency team of
radiological assessors and
medical personnel who may
respond to radiation
emergencies

On site- Authorized
Organization/Operator/
Authorization holder

Off-site- MoDMR (District
administration), MoST (BAEC,
BAERA, NNREMC)

9. Assessing the
initial phase

9.1. Establish default
operational intervention
levels (OILs) for
radiological emergencies

BAERA

10. Managing the
medical
response

10.1. Make arrangements for
general practitioners and
emergency staff to be made
aware of the medical
symptoms of radiation
exposure and of the
appropriate notification
procedures if a radiation
emergency is suspected

MoST (BAEC, NNREMC),
MoHFW, Authorized
Organization/Operator/
Authorization holder

10.2. Make arrangements, at
the national level, to provide
initial treatment of people
who have been exposed or
contaminated

MoST (BAEC, NNREMC),
MoHFW (DGHS, Civil Surgeons)
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Main element

Emergency Preparedness
and Response Actions

Responsible and Coordinating
Agency

10.3. Designate hospitals
and  qualified medical
professionals  to  assist
during a nuclear and
radiological emergency

MoST (BAEC), MoHFW (DGHS),
MoDMR (District administration)

10.4. Make arrangements
and procedures to obtain
international assistance in
the treatment of overexposed
persons, if required

MoST (BAEC, NNREMC), MoFA

11. Keeping the
public informed

11.1. Make arrangements
for providing useful, timely,
truthful, and consistent
information to the public,
responding to incorrect
information and rumors,
and responding to requests
for information from the
public and from news and
information media

MoST (BAERA, NNREMC)
Authorized Organization/
Operator/Authorization holder

12. Taking
agricultural
countermeasures,
countermeasures
against ingestion
and longer term
protective actions

12.1. Adopt national criteria
for agricultural
countermeasures

MoST (BAERA, NNREMC),
Ministry of Agriculture (DAE,
BINA)

12.2. Make arrangements,
concentrating on the use of

MoST (BAERA, NNREMC),
Ministry of Agriculture (DAE,

existing capabilities, for | BINA)

taking effective agricultural

countermeasures

12.3. Make arrangements | Bangladesh Food Safety Authority,
and procedures to | MoDMR (District administration)
implement  actions  to

protect public from

consumption of

contaminated local foods

13. Mitigating the
non-radiological
consequences of
the radiation
emergency and
the response

13.1. Make arrangements
for responding to public

concern in an actual or
potential radiation
emergency

MoST (NNREMC), MoDMR
(District administration)
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Main element

Emergency Preparedness
and Response Actions

Responsible and Coordinating
Agency

14. Conducting
recovery
operations

14.1 Make arrangements for
transition from the
emergency phase to longer
term recovery operations

MoST (NNREMC), MoDMR (All
response organizations)

15.Requirements
for infrastructure

15.1. Develop emergency
plans that are consistent
with the hazard and
coordinated with all
response organizations

MoST (BAERA, NNREMC)

15.2. Ensure that operating
and response organizations
develop the procedures
needed to perform their
response functions

MoST (BAERA, NNREMC)

15.3. Provide concentrating
on the use of existing
capabilities, adequate tools,
instruments, supplies,
equipment, communication
systems,  facilities  and
documentation

MoST (NNREMC), All response
organizations

15.4. Identify facilities at
which the following will be
performed: coordination of

on-site response actions,
coordination of local off-
site response actions
(radiological and

conventional), coordination
of national response
actions, coordination of
public information, and
coordination of off-site
monitoring and assessment

MoST (BAERA, NNREMC),
Authorized Organization/Operator/
Authorization holder, MoDMR
(District administration)

15.5. Make arrangements,
concentrating on the use of
existing capabilities, for the
selection of personnel and
training

MoST (BAERA, NNREMC,
Authorized Organization/ Operator/
Authorization holder), All other
response organizations
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Main element

Emergency Preparedness
and Response Actions

Responsible and Coordinating
Agency

15.6. Conduct exercises and
drills to ensure that all
specific functions required
to be
emergency response and all

performed  for

organizational interfaces for
facilities in hazard category
I, IT or III and the national
level program for threat
category IV or V are tested
at suitable intervals

MoST (BAERA, NNREMC,
Authorized Organization/Operator/
Authorization holder), MoDMR
(District administration, All other
response organizations)

15.7. Make arrangements to
ensure the availability and
staffs,
equipment,

reliability of all
supplies,
communication systems and
facilities needed during a
radiation emergency

MoST (BAERA, NNREMC),
MoDMR (District administration)

15.8. Establish and carry
out framework of reporting
results of exercises, training
and testing to identify
improvements of  the

framework

MoST (BAERA, NNREMC),
Authorized Organization/Operator/
Authorization holder, MoDMR
(District administration, All other
response organizations)

2.7. Response Facilities

The Authorized Organization/Operator/Authorization holder shall have the
ability to take measures for emergency preparedness, planning, and preventive
and remedial measures in order to effectively deal with potential nuclear or
radiological emergency or impact of such incident or damage to the public
health, environment and properties.

The Authorized Organization/Operator/Authorization holder shall be liable to
take preventive measures as well as measures to mitigate or eliminate
consequences of incidents and accidents at nuclear installation or radiological
facility or during the shipment of radioactive material.
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If it appears to the authority by any information received or result of any
investigation that the radiation dose level in any place is hazardous or potentially
hazardous to the people, animals, property or environment of that place, it shall
initiate appropriate actions to minimize risks to people and environment and shall
inform the national and international organizations.

The Authority may seek assistance from Bangladesh Atomic Energy
Commission and other national organizations as well international organizations
in order to take emergency remedial measures.

The Authorized Organization/Operator/Authorization holder shall have access to
a fully equipped and functional fire-fighting facility. For category I, NPCBL and
for category Il, the licensee/authorized organization shall own a fully equipped
and functional on-site fire-fighting facility and it will be operated under their
command. The licensee/authorized organization and NPCBL shall ensure that
support can be obtained promptly from the relevant government agencies in case
of emergency.

The facilities, locations and implementing authority recommended for each threat
category are listed in Table 5.

Table 5: Facilities, locations and implementing authority recommended for each
threat category and the implementing authority

Facility/ Functions Characteristics Implementing
location authority
Assembly | Locations where non- Areas (one or more) within Authorized
Point essential personnel at the | the facility security Organizatio/
facility are assembled; boundary with sufficient Operator/
accounted for and room for on-site non- Authorization
sheltered or evacuated. essential (non-response) holder

staff (including construction
workers or other non-
permanent personnel).

The location must be easily
accessible, provide some
protection from a release or
exposure and be
continuously monitored.
Activation time: within 15
minutes of declaration of an

emergency.
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Facility/ Functions Characteristics Implementing
location authority
Assistance | Used to provide Locations determined at the | MoST
Centers members of the public time of emergency that are | (NNREMC),
(Reception/| with financial and other | easily accessible to the | MoDMR
Relocation | assistance during and affected public (District
Centers) after an emergency. Administratio,
other
authorized
response
organization)
Emergency| Operational control of Access to data needed to Authorized
Control the facility, detection detect and classify an Organization/
Room and classification of the | emergency and implement Operator/
(ECR) emergency, and mitigation actions; remain Authorization
activation of response habitable during severe holder
organization. Non- emergencies; continuous
operational functions monitoring of radiation
should be transferred to | levels; and security to
other facilities as soon as | prevent unauthorized access.
possible.
Designated | Provides treatment to Provisions made in advance | MoST
Hospital exposed and/or to treat contaminated/ (INMAS,
contaminated people as exposed personnel from the | NINMAS)
a result of the radiation threat category I, IT or III MoHFW
emergency at the facility to include provision | (DGHS, Civil
facility. for contamination control Surgeon, and
and access to qualified all authorized
personnel. Clinics,
Hospitals)
Emergency| Co-ordination of the on- | Access to the information MoST
Operations | and off-site response to required to coordinate on (BAERA,
Facility an emergency and off-site response NNREMC,
(EOF) warranting off-site decisions; reliable District
protective actions. communications with on- Administratio,
Typically staffed by the | and off-site response centres | Authorized
officer of the on-site and organizations; Organization/
response. continuous monitoring of Operator/
radiation levels; security to | Authorization
prevent unauthorized access. | holder)
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Facility/ Functions Characteristics Implementing
location authority
If located within the UPZ,
provided with sufficient
protection to remain
habitable during a severe
emergency or be provided
with a backup.
Activation time: within 1
hour of declaration of a site
area or general emergency.
Facility Provide contaminated Available 24 hours a day. Authorized
Medical workers and public (if Only first aid and minimal Organization/
Service applicable) with the first | provisions to prepare Operator/
aid at the facility and contaminated victims for Authorization
prepare them for transport (e.g. wrap in holder
transport to the blanks) available.
designated hospital.
Incident Location of the incident | It could be located in On-site:
Command | commander and other another emergency facility Authorized
Post (ICP) | members of the unified (e.g. EOF or EOC). For Organization/
command and support threat category I or 11 Operator and
staff facility, it most likely will be | Off-site: MoST
located within the EOF. For | (BAERA,
other emergencies, it will NNREMC),
most likely be located inan | MoDMR
area that is secure, safe and | (District
convenient for directing Administration)
operations.
Activation time: within 1
hour of declaration of an
emergency
Notification| This is the facility where | Must be continuously (24 MoST
Point notification of an actual | hours a day/7 days a week) | (NNREMC),
or potential radiation operational, in a secure MoDMR
emergency is received location, have redundant (Disrict
and from which the power and secure Administration)

appropriate off-site
response is initiated

communications. This
should be the facility used to
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Facility/ Functions Characteristics Implementing
location authority
receive notification of and
initiate the off-site response
to conventional emergencies
(e.g. fires). If located within
the emergency zones, it
should be habitable during a
severe emergency at the
associated threat category |
or II facility.
Operational | Operational control of Within the facility security Onsite:
Support personnel performing boundary; secure/reliable Authorized
Centre tasks within the facility communications with the Organization/
(0SC) (e.g. environmental control room, with teams Operator/
monitoring, health within the facility and with Authorization
physics, damage control, | off-site responders (e.g. fire | holder
and fire fighting) and co- | brigade); sufficient roomto | Off site: MoST
ordination and providing | assemble, equip and prepare | (BAERA,
health physics support teams; a location that will BAEC,
for personnel responding | probably remain habitable NNREMC),
from offsite under emergency conditions, | MoDMR
continuous monitoring of (District
radiation levels; ready access | Administration)
to equipment, instruments and
protective clothing needed by
response teams.
Activation time: within 30
minutes of declaration of an
emergency
Public Co-ordination of all Located in the vicinity of the | MoST
Information| information released to emergency with space and (BAERA,
Centre the media concerning infrastructure to support NNREMC)
(PIC) the emergency by the media and conduct media

facility, local
governments and
national governments.
Staffed by
representatives of all
these organizations

briefings. For threat
category I, it is a pre-
designated facility outside
the UPZ.

Activation time: within 4
hours of declaration of an
emergency requiring the

facility.
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Facility/ Functions Characteristics Implementing
location authority
Radiological| Co-ordination of the Location to be determined at | MoST (BAEC,
Monitoring | radiological monitoring, | the time of emergency based | BAERA,
and sampling and assessment | on radiological and NNREMC)
Assessment | Provided by all response | operational considerations.
Centre organizations Activation time: within 24
(RMAC) (government, local hours of declaration of an
government,facility) emergency requiring the
facility.
Referral Provides highly Hospital that specializes in MoST
Hospital specialized treatment to | treatment (hematology, (INMAS,
exposed and/or surgery) of radiation NINMAS),
contaminated people, as | induced injures. If there is MoHFW
well as for people with not such a hospital in the (DGHS,
combined injuries as a State, national arrangement | Institute of
result of the radiation should be in place to request | Epidemiology
emergency treatment at such a facility Disease
through the IAEA or WHO | Control and
under Assistance Research
Convention. (IEDCR), Civil
Surgeon,
authorized
clinics,
hospitals)
Relocation/| Location for initial Located in an existing MoST
Reception | reception, monitoring, facility (e.g. school). For (NNREMC),
Centres decontamination, and threat category I and I, it MoDMR
registration of the should be beyond the UPZ (District
evacuated public. boundary. Administration,
Provides or arranges for MoHFW
humanitarian support (DGHS, Civil
(e.g. food, housing). Surgeon),
Authorized
Organization/
Operator/
Authorization
holder
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Facility/ Functions Characteristics Implementing
location authority
Response | Facilities established by | Provisions for effective MoST
Organization| various response co-ordination with the ICS (NNREMCO),
Emergency | organizations from which | response. MoDMR (All
Operations the organlzatlon’§ support respopse .
Centres tq the response will be orgamz.atlons),
(EOC) directed. An EOC should Authorized
be established by the Organization/
regulatory body, Operator/
ministries with Authorization
responsibility for holder
radiological or
conventional response,
local governments,
corporate headquarters
for the facility, national
laboratories with
expertise and radiological
assessment response.
Staging Location used to collect | Location identified at the MoST
Area and organize additional time of emergency. Should |(NNREMCO),
resources as they arrive | be in a location that will MoDMR
in the vicinity of the remain habitable, will not (District
emergency. interfere with other ongoing | Administration)
response actions and can be
secured.
Technical | Technical support of the | Secure/reliable MoST
Support Control Room operators | communications with the (BAERA,
Centre in mitigating the control room and outside BAEC,
(TSC) consequences of the sources of technical support; | NNREMC),
emergency access to plant data, Authorized
information and tools needed | Organization/
to develop strategies for Operator/
dealing with severe Authorization
emergencies. If located at the | holder

facility, it must be protected
to allow operations under
severe emergency conditions.
Activation time: within one
hour of declaration of an
emergency.
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Facility/ Functions Characteristics Implementing
location authority
Triage Field location where Location identified at the MoDMR
Area medical and radiological | time of emergency. Should | (District
triage is performed, first | be a safe and secure location | Administration)
aid provided and victims | near the scene with access MoHFW
are prepared for for medical transport. (DGHS, Civil
transport. Surgeon,
IEDCR),
MoST(BAEC,
NNREMC)
Warning | The facility able to be Must be continuously (24 MoST
Point alerted at all times and to | hours a day/7 days a week) (BAERA,
promptly respond to operational, in a secure NNREMC),
incoming notification, location, have redundant MoFA
warning message, request | power, secure
for assistance or request | communications and prompt
for verification of a access to English speakers.
message from the TAEA. | The fax machines and other
The location through means used to receive
which the Competent notifications from the IAEA
Authority is contacted by | should be continuously
IAEA operational and frequently
monitored.
2.8. Response Communications

The communication and warning facilities of all nuclear and radiation facilities
are intended for ensuring reliable and stable control of operation during day to
day activities and in emergency situations, communications with external in

relation to facilities, and also the timely warning of personnel and surrounding

people.

2.8.1. Internal Communication for NPP

The following arrangements for internal communication and notification should
be ensured—

v’ Operational telephone, including direct communication, duplex loud
speaking communication(two-way) should be used for operational loud
speaking and telephone communication system.
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Sound and voice notification of personnel through one-way loud
speaking command and search communication should be used for
notification and personnel search system.

Automatic documenting of communications of operational staff (sound
recording) should be used for system of documenting operational
communication.

Radio telephone communication should be wused for radio
communication system.

Wireless micro-cellular communications should be used for operating
radiotelephone system.

TV monitoring of reactor containment area equipment and other process
equipment of NPP should be used for process monitoring system.

Automatic audio and video-recording of MCR and ECR operating
personnel activities should be used for personnel activities video-
recording system.

2.8.2. External Communication for NPP

The following arrangements for external communication and notification shall be
ensured—

v

External communication transport network on the basis of two mutually
redundant SDH multiplexer pairs (operational and backup).

A separate dedicated network from NPP to Dhaka up to different
important points (Ministries, NNREMC and Agencies and others
authorities of People's Republic of Bangladesh) related to NPP.

Trunk radio system with reserved frequencies has to be allocated for
NPP.

Reserved frequencies for public addressing system radio link have to be
allocated for NPP.

Satellite telephone connection can be arranged for NPP.
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Figure 3 shows the off-site schematic communication scheme fora NPP.

POP EA of

Figure 3: Off-site schematic communication scheme

2.9. Concept of Operations

2.9.1. EMERGENCY PREPAREDNESS CATEGORY I AND II FACILITY
EMERGENCIES

Concept of operations

Before or shortly after a release or criticality, facility staff of Authorized
Organization/Operator/Authorization holder declares a general emergency on the
basis of predetermined Emergency Action Levels (EALs) (Annexure 3, Section
3.1). Upon declaration of the emergency, the facility operator notifies the
notification point for jurisdictions within the PAZ, UPZ, and surveillance area for
protecting the food chain and water supply (food restriction planning radius)
(including jurisdictions within other States) and national authorities (NNREMC).
Within about 15 minutes of declaration, the facility operator recommends to off-
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site officials (NNREMC/BAERA) that they perform the protective actions. In
addition, the facility operator takes all possible actions to prevent or reduce the
release or exposure and perform all other immediate actions. Local officials
provide police, fire fighting and medical assistance to the site, if requested, and
decide on protective actions to recommend to the public. They warn the PAZ and
UPZ population (for example, with sirens) and inform them (e.g. via a radio
message) within one hour of being notified of the general emergency.

The public, being instructed in advance, promptly take the action recommended
(Annexure 4). National officials (BAERA/NNREMC) notify the IAEA and all
regions/areas where food restrictions are warranted. Until relieved by off-site
officials (BAERA/NNREMC),the facility staff rapidly monitors the PAZ and
UPZ to determine if additional protective actions are needed. Following a release
or criticality, default OILs (Annexure 3, Section 3.2) are used by officials
(NNREMC/BAERA) to immediately assess environmental data and determine if
additional protective actions are warranted. The facility operator ensures that the
people on site (including those responding from PAZ and UPZ) are protected
from all possible hazards. People from the site who are contaminated or exposed
above predetermined criteria are transported to local hospitals and treated in
accordance with standard procedures. Physicians treating exposed individuals,
consult doctors with experience in dealing with severe over exposures. National
officials (referral hospital or NNREMC) support local officials and assist in
obtaining specialized treatment of exposed persons through the IAEA if
necessary.

Triage centers are established within 24 hours outside the evacuated area to
screen casualties and determine the level of treatment for any overexposed public
and on-site personnel. People who are contaminated or exposed above
predetermined criteria are assigned to predetermined and prepared hospitals
located outside the affected area. National officials (BAERA/NNREMC) support
local officials, conduct monitoring away from the site and co-ordinate longer
term protective actions. Soon after the public is warned (e.g. by sirens), the
media are briefed by a single government spokesperson. Joint press briefings are
given (at a joint public information centre) periodically with participation by the
operator, and local and national officials. Personal data of people in a population
with exposures due to the emergency will be placed on a registry. Those on the
registry will receive information on their individual risk and long-term medical
screening to detect and effectively treat any excess cancers, should they occur.
Programmes to deal with the longer-term impact will be carefully developed
according to internationally accepted criteria, considering sociological,
psychological and economic factors. Methods for compensation will be carefully
considered and targeted at the tangible consequences of the emergency.
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2.9.2. Emergency Preparedness Category III facility emergencies
Concept of operations

The response concentrates on implementing immediate actions on site, obtaining
prompt off-site fire-fighting, police and medical support, and informing the
public. The facility staff (Authorized Organization/Operators/Authorization
holder) declares a facility emergency, on the basis of predetermined EALs,
(Annexure 3, Section 3.1) and notifies local off-site officials. These officials (off-
site) provide police, fire fighting and medical assistance to the site if requested.
The Authorized Organization/Operator/Authorization holder ensures that all the
people on-site (including those responding from off-site) are provided with
appropriate protection. If there are serious over exposures, the facility staff
gathers information concerning the circumstances and other information helpful
for reconstructing the dose. Highly contaminated or severely over exposed
persons identified based on predetermined generic criteria (Table 7 and Table 8),
are transported to local hospitals and treated there in accordance with appropriate
procedures. Physicians treating exposed individuals consult doctors with
experience in dealing with severe overexposures.

National (BAEC, DGHS, NNREMC) officials support local officials and assist in
obtaining specialized treatment of exposed persons through the IAEA if
necessary. The facility staff conducts environmental monitoring promptly to
confirm, on the basis of default OILs, that no protective action is needed off site
and that all persons and objects leaving the facility are not unacceptably
contaminated. Local and national officials promptly inform the public and the
media of the emergency. Soon after the public is notified, the media are briefed
by a single government spokes person. Joint press briefings are given (at a joint
public information centre) periodically with participation by the operator, and
local and national officials.

2.9.3. Emergency Preparedness Category IV facility emergencies
Concept of operations

For these emergencies, planning at the local level is limited to being able to
recognize a potential radiological emergency (e.g. recognizing radioactive labels
and clinical symptoms of radiation exposure), being familiar with basic
precautions and knowing who should be called to provide further assistance.
Local officials will most likely need assistance in dealing with the radiological
aspects of the emergency from the national level (BAERA/NNREMC). If there is
public or media interest, the media should be promptly briefed by a single official
spokesperson.
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National level preparedness should involve adopting international criteria and
having the capability to promptly advise (e.g. over the phone) and support local
officials if needed in controlling a limited radiation emergency with provisions to
ask for international assistance if this capability is overwhelmed.

2.9.4. Emergency Preparedness Category V facility emergencies
Concept of operations

The State where the emergency has occurred notifies the potentially affected
States and the TAEA of a potential trans-boundary release (general emergency).
National officials (BAERA/NNREMC) provide instructions to the public and to
farmers on measures to protect the food supply. They also conduct monitoring
and sampling to determine what food control action is required. Decisions on
restrictions are based on OILs determined in advance, taking local conditions
such as a limited food supply into consideration. The criteria used should be
consistent with international guidance and coordinated with neighboring States.

3. EMERGENCY RESPONSE PROCESS

3.1. Notification, Activation, Deployment, Recovery and Response
Deactivation

3.1.1. Notification

The Authorized Organization/Operator of a nuclear installation or radiation
facility is generally the first to become aware of a nuclear or radiological
emergency, and is responsible for notifying the off-site national officials
(BAERA and NNREMC), and where appropriate local, regional/zonal and
national authorities through available electronic means on an urgent basis.
BAERA/NNREMC will notify all other response organizations including BAEC
and IAEA. The authorized organization can ask for assistance directly from an
appropriate government agency (Police, Fire Service etc.) according to pre-
existing agreements and arrangements. Notification should include:

(a) Source, location and nature of the accident;
(b) An assessment of the severity of the problem;
(c) Potential and actual off-site consequences;
(d) Initial response action; and

(¢) Any follow-up actions.
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3.1.2. Activation

Once notified, each participating agency will verify the notification and initiate
its response based on the situation reported. A government response will begin
upon receipt of notification and consists of the following steps depending on the
magnitude and/or circumstances of the emergency:

(a) Alerting or activating various agency components;

(b) Activating agency emergency response teams and deploying them to
the scene;

(c) Establishing bases of operation at the scene of the nuclear or
radiological emergency to assure that the government response
components are organized and consistent; and

(d) At the national level, determining whether assistance is required and
whether local or regional authorities need additional assistance.

3.1.3. Deployment

Some emergencies will not require full-scale response and a response at the
regional or national level might proceed only through notification. If an agency
decides to respond, it will inform the NNREMC/BAERA and provide the
following information:

(a) The exact name and location, permanent telephone number, mobile
phone number, fax number and e-mail address of the designated
person by the organization;

(b) The fixed telephone number, mobile number, fax number, e-mail
address at which personnel can be contacted at headquarters or at the
scene; and

(c) The name along with permanent telephone number, mobile phone
number, fax number and e-mail address of the primary official to be
deployed to the scene, and also with an estimated time of arrival and
location at the emergency site.

3.1.4. Recovery

Recovery planning will take place following stabilization of the emergency
situation and immediate protective measures concerning the public health,
property and the environment have also been accomplished.

The BAERA/NNREMC will co-ordinate the activities of national, regional and
local agencies involved in decontaminating the affected area and controlling the
nuclear or radioactive material. The NNREMAC will develop technical
recommendations for the BAERA/NNREMC to use in this phase. Other
government agencies shall provide expert service in particular areas and assist
the NNREMAC in the development of recommendations.
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3.1.5. Response deactivation

Each agency will discontinue response operations when it is determined that its
assistance is no longer required or when its statutory responsibilities have been
fulfilled. Prior to discontinuing its response operation, each agency will discuss
its intent to do so with the NNREMC. Agencies providing Radiological
monitoring and assessment assistance will discuss discontinuation with the
NNREMC and BAERA.

The Radiological monitoring and assessment activities will be terminated by the
NNREMC after consultation with BAERA and NNREMAC.

3.2. Emergency Management

NNREMC should be responsible for coordinating activities, developing
strategies and resolving disputes between the response organizations concerning
functions, responsibilities, authorities, allocation of resources and priorities.

3.3. Performing Mitigation
The arrangement of mitigation is described in Table 4 of this plan.
3.4. Taking Urgent Protective Actions

The arrangement of taking urgent protective actions is described in Table 4 of
this plan.

3.5. Providing Information, Warnings and Instructions to the Public

The arrangement of providing information, warnings and instructions to the
public is described in Table 4 of this plan.

3.6. Protecting Emergency Workers

The arrangement of protecting emergency workers is described in Table 4 of this
plan.

3.7. Providing Medical Assistance and Mitigating the Non-Radiological
Consequences

The arrangement of providing medical assistance and mitigating the non-
radiological consequences is described in Table 4 of this plan.

3.8. Assessing the Initial Phase

The arrangement of assessing the initial phase is described in Table 4 of this
plan.

3.9. Keeping the Public Informed (Media Relations)

The arrangement of keeping the public informed is described in Table 4 of this
plan.
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3.10. Taking Agriculture, Ingestion and Long Term Countermeasures

The arrangement of taking agriculture, ingestion and long term countermeasures
is described in Table 4 of this plan.

3.11. Conducting Recovery Operations

The arrangement of conducting recovery operations is described in Table 4 of
this plan.

3.12. Financing Operations

The financing support for emergency response will be carried out by NNREMC
and other organizations authorized by the government.

3.13. Maintaining Records and Management of Data

NNREMC will make arrangement for maintaining records and management of
data.

4. EMERGENCY PREPAREDNESS PROCESS

The overall objective of Emergency Preparedness (EP) is to ensure that all
response organizations such as Authorized Organization/Operator are capable of
implementing adequate measures to protect public health safety and the
environment in the event of a nuclear and radiological emergency. Category |
and II facilities shall have sufficient 24/7 preparedness for immediate emergency
response. As a condition of their license, all categories (Category I to V) must
develop and maintain EP plans that meet comprehensive regulatory requirements.
The emergency plan shall describe all categories of emergency organizations
constantly available and also their organizations when fully operated, if required.
The regulatory authority (BAERA) maintains oversight of the capability of
facilities to protect the public by conducting thorough inspections.

Authorized Organization/Operator shall be prepared to continue the operation of
the emergency organization without interruption for several days and supplement
the organization, if the situation requires it. The emergency organization shall be
capable of operating efficiently as quickly as possible. The availability of the
staff of the emergency organization shall be regularly tested.

4.1. Authorities and Responsibilities

The NNREMC and BAERA should make arrangement for developing and
maintaining the national plan and supporting infrastructure.
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4.2. Organization

The response organizations mentioned in 1.2 of this plan should select
appropriate and adequate response personnel though consultation with
BAERA/NNREMC.

4.3. Co-ordination

NNREMC/BAERA will ensure the coordination of all planning efforts between
ministries, local governments, agencies, facilities and other response
organizations through the consultation with IMNREMCC.

4.4. Plans and Procedures

National plan and procedures should be developed, maintained and distributed by
BAERA and/or NNREMC. Authorized organization will develop the site/facility
specific plan, procedures and documents and these should be approved by
BAERA.

4.5. Logistical Support and Facilities

Response organizations mentioned in the 1.2 of this plan will render the logistic
support and facilities under the guidance and coordination of the NNREMC and
NDMC.

4.6. Training

Task related basic training shall be organized for the persons of the emergency
response organization prior to their assignment to a task. Persons belonging to
the emergency response organization shall be provided with annual refresher
training and advanced training. Weaknesses and development areas, detected in
emergency exercises, shall be considered in training. All nuclear and radiological
facility staffs, both permanent and temporary, shall be given training on
emergency response activities. The training shall deal with radiation dose, alarm
and emergency situation procedures. Furthermore, an overall picture of the
operation of the emergency organization during emergency situations shall be
given. An emergency training plan shall be prepared every year.

4.7. Exercise and Testing of Premises and Equipment

BAERA/NNREMC will direct and coordinate a national level (full-scale)
exercise at least once in every two years that includes the participation of
government agencies during the operation phase for category I and category Il
facilities. Before the commissioning of Category I facilities, an exercise in the
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practical implementation of the emergency plan shall be arranged in co-operation
with the emergency and response organizations of relevant authorities (national
level). The premises shall have the necessary equipment available so that prompt
action can take place without delay. The operability of premises, equipment and
devices shall be regularly proven at least once a year. Alarms and communication
and data transfer shall be tested regularly at least once a month according to a
separate programme. For other facilities, the authorized organization will conduct
exercise according to the regulatory requirements.

Defects, disturbances and deficiencies detected in tests or otherwise shall be
fixed without delay. Significance of the detected defects and weaknesses shall be
assessed for the recognition of potential improvement needs. Devices intended
for emergency situations shall also be tested in exercises. The emergency plan
and other documents concerning the emergency response shall be reviewed and
regularly updated at least once a year. Changes in contact information and
computer programs shall be done and sent to the relevant authorities without
delay.

The date and participants of the annual exercise may be announced in advance
but the exercise situation shall mainly be concealed. The exercise experiences
and suggested improvements by the participants shall be collected for example in
an evaluation meeting held after the exercise, by post-exercise interviews or by
means of written feedback.

A record on training and exercises shall be kept to evaluate the scope and quality
of activities. A record shall be kept on all who have taken part in the training and
exercises to ensure the regular participation of those with assigned emergency
response duties. Regulatory authority (BAERA) will develop Exercise Schedule.

4.8. Evacuation

Category 1 facilities must develop a site-specific evacuation plan for general
emergency and that plan should be consistent with the IAEA requirements and
guidelines.

In addition, the contents of alarm messages shall be planned in advance with the
prior consultation and approval of the regulatory authority. Alarm and
communication procedures for situations defined in the emergency plan shall be
agreed upon with off-site organizations. The authorized organization’s
emergency instructions shall include a procedure for assuring the recording of
spoken alarms and the most important spoken messages.
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5. SYSTEM OF PROTECTIVE AND OTHER RESPONSE ACTION

5.1. General

The emergency preparedness and response plan need to include the protective
action and other response action commensurate with the hazard assessment of the
facility. The protective action includes precautionary urgent protective actions
(PUA), urgent protective actions (UPA) and other response actions to prevent
severe deterministic effects and to reduce the risk of stochastic effects.

5.2. System of Protective and Response Actions

System of protective action should be based on the projected dose and other
response action should be based on the actual dose received. Typical protective
action and other response actions are provided in Table 6.

Table 6: System of protective actions and other response actions in an

emergency
Types of possible Basis for implementation of protective actions and
health other response actions
consequences of Based on projected dose Based on dose received
exposure
Severe Implementation of Other response actions for
deterministic precautionary urgent treatment and management of

effects (Generic
criteria are
established at levels|
of dose that are
approaching the
thresholds for
severe
deterministic
effects)

protective actions
(e.g evacuation),
even under adverse
conditions, to prevent
severe deterministic
effects

severe deterministic effects
include immediate medical
examination, consultation and
treatment as indicated,
contamination control, de-
corporation where applicable,
registration for long term
health  monitoring,  and
comprehensive psychological
counselling.

Increase in
stochastic

Effects

Implementation of
urgent protective
actions and initiation of
early protective
actions(relocation and
long term restriction of
consumption of
contaminated food) to
reduce the risk of
stochastic effects as far
as reasonably possible

Other response actions for
early detection and effective
management of stochastic
effects include screening
based on individual doses to
specific organs, considering
the need for registration for
medical follow- wup and
counselling to allow informed
decisions to be made in
individual circumstances.
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5.3. Protection Strategy

The protection strategy should include, but not be limited to, the following
aspects:

@ On the basis of the optimization of protection strategy and the
reference level, generic criteria for particular protective actions and
other response actions should be developed and included in the
emergency preparedness and response plan of each facility and site.

(it) The emergency preparedness and response plan should include
the reference dose level for public.

(i) Suitable remedial measures should be implemented to limit dose
of existing exposure situation to less than 1 mSv per year (excluding
exposure due to natural radiation).

(W) Generic criteria for implementing precautionary urgent
protective actions to prevent severe deterministic effects should be
based on the values specified in Table 7.

5.4. Reference Dose Levels for Public

During the emergency phase, a reference level between 20 and 100 mSv per year
should be used to implement protective actions driven by urgency, taking into
account the prevailing conditions. The protection strategy should be optimized to
reduce the exposures below the reference level. The regulatory body should be
intimated for radiation dose level above 100 mSv during an emergency situation.
Once the emergency is over, a reference level for the existing exposure situations
should be used between 1 and 20 mSv per year depending upon the situation.
Effort should be taken to reduce the radiation exposure.

5.5. Implementation of Protective Action and Other Response Action

The following possible impacts should be considered during the planning and
implementation of protective actions and other response actions in an emergency:

@ Development of severe deterministic effects;

(it) Increase in stochastic effects;

(i) Adverse effects on the environment and property;

() Other adverse effects (e.g. psychological effects, social disorder,

economic disruption).
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The following types of exposure should be taken into account in the planning and
implementation of protective actions and other response actions in an emergency:

(i) The projected dose that could be prevented or reduced by means of
precautionary urgent protective actions and urgent protective actions.

(ii)) The dose that has been received, the detriment due to which may be
minimized by medical actions and may be addressed by public
reassurance or counselling.

Precautionary urgent protective actions should be implemented on the basis of a
substantial risk of a release or exposure under any circumstances, in order to
prevent the development of severe deterministic effects for very high levels of
dose (Table 7; generic criteria for deterministic effects). The authorities should
assess the potential of incidents such as acute radioactive releases/exposure
situation resulting events/accident considering single or combination of facilities
at the site and the assessment should be taken into account in the emergency
preparedness and response plan.

If the risk of stochastic effects is the main concern and the risk of the
development of severe deterministic effects is negligible, urgent and early
protective actions and other response actions, all of which are justified and
optimized and response action should be implemented to reduce the risk of
stochastic effects (Table 8; generic criteria for stochastic effects). The Authorized
Organization/Operator should assess the events/accidents considering single or
combination of facilities at the site and the assessment should be taken into
account in the emergency preparedness and response plan.

If the dose exceeds a particular generic criterion identified in Table 7 or 8,
individuals should be provided with appropriate medical attention, including
medical treatment, long term health monitoring and psychological counseling,.

Medical actions should be initiated and performed on the basis of medical
symptoms and observations. However, dosimetric information (e.g. based on
radiation survey data, dose measurements or dose calculations) can provide a
valuable input for determining the medical treatment.

Other response actions for ecarly detection and effective management of
stochastic effects include screening based on individual doses to specific organs,
considering the need for registration for medical follow-up and counselling to
allow informed decisions to be made in individual circumstances.

For all levels of dose that may result in an emergency exposure situation, the
identified responsible agency should inform the risk to the public and other
involved agencies including first responders.
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6. GENERIC AND OPERATIONAL CRITERIA
6.1. General

Generic criteria are used in terms of dose that can be projected or dose that has
already been received. Use of generic criteria meets the need for a common term
for the system of values that would be used as the basis for the implementation of
protective actions (e.g. evacuation or food replacement) and other response
actions (e.g. medical follow-up).

Projected dose and dose that has been received are not measurable quantities and
cannot be used as a basis for quick actions in an emergency. There is a need to
establish an operational criterion (values of measurable quantities or observables)
in advance as a surrogate for the generic criteria for undertaking different
protective actions and other response actions.

The operational criteria are values of measurable quantities or observables that
include operational intervention levels (OILs), emergency action levels (EALSs),
(Annexure 3) specific observables and other indicators of conditions on the scene
that should be used in decision making during an emergency. The operational
criteria can be used immediately and directly to determine the need for
appropriate protective actions and other response actions. These operational
criteria are used as ‘triggers’ at the early stage of an emergency.

6.2. Generic Criteria (GC)

The generic criteria are provided for:

()  Protective actions and other response actions that are expected to be
undertaken under any circumstances to avoid or minimize severe
deterministic effects;

@ Protective actions and other response actions that are taken to
reasonably reduce the risk of stochastic effects;

@) Restriction of trade if warranted; and
(iv) Use as a target dose for the transition to an existing exposure situation.

These generic criteria shall be optimized for taking appropriate protective actions
and other response actions in a nuclear or radiological emergency. The situation
is ‘Safe’ when the generic criteria in Table 7 and Table 8 are not projected or
received, since no protective actions and other response actions are justified to
reduce the risk of severe deterministic effects or stochastic effects.
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6.2.1. Generic criteria to avoid or minimize severe deterministic effects

Generic criteria for acute doses for which protective actions and other response
actions are expected to be undertaken under any circumstances to avoid or to
minimize severe deterministic effects are provided in Table 7. This table provides
generic criteria along with examples of protective actions and response actions
for developing a protection strategy and operational criteria for effective
implementation of protective actions and other response actions to avoid or to
minimize severe deterministic effects.

Table 7: Generic criteria for acute doses for which protective actions and other
response actions are to be taken under any circumstances to avoid or to minimize
severe deterministic effects

Generic criteria Examples of protective actions and other
response actions

External acute exposure (<10 hours)

Whole Body 1 Sv If the dose is projected:

(bone marrow) - Take precautionary urgent protective actions
immediately (even under difficult conditions)

Skin 10 Sv o 100 em? to keep doses below the generic criteria

. - Provide public information and warnings
Internal exposure from acute intake

(Delivered in 30 days)
Thyroid 28v

- Carry out urgent decontamination

If the dose has been received:

- Perform immediate medical examination,
consultation and indicated medical treatment

Lung 30 Sv L
- Carry out contamination control

- Carry out immediate decorporation (if
applicable)

- Carry out registration for long term health
monitoring (medical follow-up)

- Provide comprehensive psychological
Counselling

6.2.2. Generic criteria for protective actions and other response actions to
reduce the risk of stochastic effects in an emergency

Table 8 provides generic criteria for use in developing a protection strategy and
operational criteria for effective implementation of protective actions and other
response actions to reduce the risk of stochastic effects in a nuclear and
radiological emergency.
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Table 8: Generic criteria for protective actions and other response actions in
emergency exposure situations to reduce the risk of stochastic effects

Generic criteria Examples of protective actions
and other response actions
Projected dose that exceeds the following generic criteria: Take urgent
protective actions/Protective actions and other response actions

Thyroid dose 50 mSv in the Urgent protective actions:
first 7 days Iodine thyroid blocking

Whole body dose | 100 mSv in the Urgent protective actions:
first 7 days Sheltering; evacuation;

decontamination; restriction on
consumption of food, milk and
water; contamination control;

public reassurance

Whole body Dose | 100 mSv per Early protective actions:

annum Temporary relocation;
decontamination; replacement of
food, milk and water; public
reassurance

Dose that has been received and that exceeds the following generic criteria:
Take longer term medical actions to detect and to treat effectively radiation
induced health effects

Whole body dose [ 100 mSv ina Screening based on equivalent doses
month to specific radiosensitive organs (as
a basis for medical follow-up),
counselling

6.3. Operational Criteria

Precautionary urgent protective actions, as applicable and urgent protective
actions should be taken on the basis of pre-calculated operational criteria (e.g.
radioactive releases, exposure etc.). The majority of urgent protective actions and
carly protective actions are also implemented on the basis of pre-calculated
operational criteria. However, if the characteristics of an emergency differ from
those assumed in the calculations of operational criteria, the criteria should be
recalculated. Methods for the recalculation to address prevailing conditions in an
actual emergency should be established during the planning phase.
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6.3.1. Emergency Action Levels (EAL)

The EAL are the specific, predetermined, observable operational criteria used to
detect, recognize and determine the emergency class of an event at facilities in
hazard categories I, II and III. The EALs are used for classification and for
decisions on the implementation of precautionary urgent protective actions
corresponding to a particular emergency class. These criteria should be
predefined. The emergency preparedness and response plan should include the
EALs of the respective facilities.

The following guidelines should be used while developing EALs:

a) Site-specific classification procedure should be designed for prompt (to
be completed in a few minutes) and easy use during an event.

b) To ensure that the classification procedures are usable under accident
conditions;

¢) The performance of the instruments during an emergency should also be
considered in developing the EALs.

d) The site-specific EALs system should be tested/validated during
exercises and walk-through sessions to ensure it is usable by the assigned
control room staff under emergency conditions.

The EALSs and corresponding procedures should be revised based on operational
experience and feedback from exercises. The authorized organization/licensee
should make arrangements for the prompt identification of an actual or potential
nuclear and radiological emergency and determination of the appropriate level of
response. Any conditions that would warrant the use of emergency operating
procedures (EOPs) should be classified as an emergency alert and would trigger a
predetermined emergency response at the site.

Once conditions of actual or imminent core damage exist, a transition from the
domain of emergency operating procedures to the domain of emergency
management guidelines should take place. To ensure a consistent and
coordinated response to accident conditions, the emergency operating procedures
and accident management guidelines should be integrated into the plant
emergency response plan.

Plant conditions in the emergency operating procedures and accident
management guidelines should provide clear inputs for accident classification for
declaring appropriate emergency action levels (EALs). Similarly, it should be
ensured that there are no conflicts between accident management guidelines and
severe accident management guidelines.
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7. GUIDANCE VALUES FOR EMERGENCY WORKERS
7.1. General

An emergency worker is a person having specified duties as a worker in response
to an emergency who might be exposed while taking response actions.
Emergency workers may include those employed by registrants and licensees as
well as personnel from response organizations, such as police officers, security
personnel, fire-fighters, medical personnel, drivers and crews of evacuation
vehicles.

7.2. Guidance Values

Guidance values should be established for managing, controlling and recording
the radiation dose of emergency workers for different types of response activities
and should be included in the emergency preparedness and response plan. In
setting the guidance values of dose for emergency workers the contribution to
doses via all exposure pathways should be taken into account. Pregnant female
workers should be excluded from emergency duties. The following guidance
values (Table: 9) should be used for the protection of emergency workers
responding to an emergency;

Table 9: Guidance values for emergency workers

Tasks Guidance value

Lifesaving actions Effective Dose <500 mSv

This value may be exceeded under
circumstances in which

@ the expected benefits to others clearly
outweigh the emergency worker’s own
health risks and

() the emergency worker volunteers to take
the action and understands and accepts
this health risk

Actions to prevent severe Effective Dose < 500 mSv
deterministic effects and actions
to prevent the development of
catastrophic conditions that could
significantly affect people and
the environment

Actions to avert a large collective | Effective Dose < 100 mSv
dose
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Lifesaving actions resulting in doses that approach or exceed the threshold for
severe deterministic effects should be considered only if (a) the expected benefit
to others would clearly outweigh the emergency worker’s own risk and (b) the
emergency worker volunteers to take the action, and understands and accepts the
risk associated with the response activities.

Emergency workers who undertake response actions having the potential of
radiation doses expected to exceed 50 mSv should be clearly informed in
advance of the associated health risks, as well as of available protective
measures, and should be trained to the extent possible the actions that they may
be required to take. The voluntary basis for response actions by the emergency
workers should be addressed in the emergency response plan.

Emergency workers should be given appropriate medical attention. The doses
received and information concerning the consequent of health risks should be
communicated to the workers. Female workers who are aware that they are
pregnant should be encouraged to notify the appropriate authority and should be
excluded from emergency duties.

The operational guidance provided to emergency workers should be based on
measurements of radiation (e.g. as displayed on an active or self-reading
dosimeter). The dose from intake or skin contamination should be limited by
means of the use of protective equipment, the use of stable iodine prophylaxis
and the provision of instructions concerning operations in potentially hazardous
radiological conditions. Available information about the radioactive conditions
on the site should be used in aiding decisions on the appropriate protection of
emergency workers.

When undertaking intervention, all reasonable efforts should be made to keep
doses to workers below 100 mSv, except for life saving actions in which every
effort should be made to keep doses below guidance dose value (500 mSv) in
order to avoid deterministic effects on health. In addition, workers undertaking
actions in which their doses may approach or exceed guidance dose level should
do so only when the benefits to others clearly outweigh their own risk.

Once the emergency phase of an intervention is over, workers undertaking
recovery operations, such as repairs to the facility and buildings, waste disposal
or decontamination/remediation of the site and surrounding area should be
subject to the system of occupational protection requirements and procedures.

Workers should not normally be precluded from incurring further occupational
exposure because of doses received in an emergency exposure situation.
However, qualified medical advice should be obtained before any such further
exposure if a worker who has undergone an emergency exposure receives a dose
exceeding ten times the maximum single year dose limit or at the worker’s
request.

Engr. Md. Anwar Hossain
Senior Secretary
Ministry of Science and Technology.
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ANNEXURE 1: NATIONAL MECHANISM FOR POLICY GUIDANCE
AND COORDINATION

1.1. National Disaster Management Council (NDMC)

At the apex level, the National Disaster Management Council is established to
provide policy guidance towards disaster risk reduction and emergency response
management in Bangladesh. The Council is multi-sectoral and inter-disciplinary
in nature.

Table 1.1: Members of the National Disaster Management Council

(1) Prime Minister Chairperson

(i1) Minister, Ministry of Local Government, Rural Member
Development and Cooperatives

(iii) Minister, Ministry of Agriculture »

@iv) Minister, Ministry of Home Affairs >

29

v) Minister, Ministry of Road Transport and

Bridges

(vi) Minister, Ministry of Health and Family ”?
Welfare

(vii) Minister, Ministry of Disaster Management and >
Relief

(viii) Minister, Ministry of Water Resources "

(ix) Ministry of Housing and Public Works

(%) Minister, Ministry of Shipping ’s

(xi) Ministry of Railways

(xii) Minister, Ministry of Science and Technology

(xiii) Minister, Ministry of Food ’

ER)

(xiv) Minister, Ministry of Environment, Forest and
Climate Change

LR}

(xv) Chairperson of the National Disaster
Management Advisory Committee
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(xvi) Chief of Army Member
(xvii) | Chief of Navy ’
(xviii) | Chief of Air Force ”
(xix) Principal Secretary to the Prime Minister >
(xx) Principal Staff Officer, Armed Forces Division ’
(xx1) Secretary, Finance Division ’
(xxii) Secretary, Ministry of Water Resources ’s
(xxiii) | Secretary, Bridges Division >
(xxiv) | Secretary, Ministry of Agriculture >
(xxv) | Secretary, Local Government Division ”
(xxvi) | Secretary, Health Services Division >
(xxvii) | Secretary, Health Education and Family ”?
Welfare Division
(xxviii) | Secretary, Public Security Division >
(xxix) | Secretary, Security services Division ”
(xxX) Secretary, Ministry of Defense >
(xxxi) | Secretary, Secondary and Higher Education ’
Division
(xxxii) | Secretary, Technical and Madrasah Education ”?
Division
(xxxiii) | Secretary, Ministry of Primary and Mass ’
Education
(xxxiv) | Secretary, Road Transport and Highways ”?
Division
(xxxv) | Secretary, Ministry of Railways >
(xxxvi) | Secretary, Ministry of Shipping ’s
(xxxvii) | Secretary, Ministry of Information >
(xxxviii) | Secretary, Ministry of Disaster Management >

and Relief
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(xxxix) | Secretary, Ministry of Food Member
(x1) Secretary, Ministry of Land ”?
(x1i) Secretary, Ministry of Housing and Public >’
Works
(xlii) Secretary, Ministry of Fisheries and Livestock ’
(xliii) | Secretary, Ministry of Environment, Forest and ’
Climate Change
(xliv) | Inspector General, Bangladesh Police ’
(x1v) Director General, Department of Disaster ”?
Management
(xlvi) | Director General, Border Guard Bangladesh >
(xlvii) | Director General, Rapid Action Battalion >
(xlviii) | Director General, Bangladesh Ansar and VDP ’s
(xlix) | Director General, Bangladesh Coast Guard ’
Q) Director General, Bangladesh Fires Service and ’
Civil Defense
(1) Chairman, Bangladesh Space Research and ”?
Remote Sensing Organization
(lii) Cabinet Secretary, Cabinet Division Member-Secretary

1.2 Meetings

1.2.1.

1.2.2.
1.2.3.

1.2.4.

1.2.5.

The Council meeting will be held on in a specific place and time

according to the decision of the Chairperson;

The Council will meet at least once a year;

There shall be a quorum of the Council meeting in the presence of

at least two-thirds of the members;

The decision of the Council meeting shall be taken by a majority
vote of the members present, and the Chairperson shall have the

power to cast a casting vote in the event of a tie;

It may co-opt any other members, if it deems fit and proper
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1.3

1.2.6.

1.2.7.

1.2.8.

The Council may invite any nuclear or other sector-based experts or
professionals for expert opinion, if necessary;

The Council may constitute any committee to recommend policy,
programming and/or implementation measures regarding nuclear
disaster risk reduction and emergency response management.

Decisions of the Council meetings will be implemented by the
Inter-Ministerial ~ Nuclear and  Radiological = Emergency
Management Coordination Committee IMNREMCC)

Responsibilities of National Disaster Management Council (NDMC)

1.3.1.

1.3.2.

1.3.3.

1.3.4.

1.3.5.

1.3.6.

1.3.7.

1.3.8.

Provide policy and planning strategic guidelines on disaster
management;

Provide necessary guidance to all concerned on the implementation
of disaster management laws, policies and plans;

Review and evaluate existing disaster risk reduction and emergency
response procedures and provide strategic direction for its
correction, modification or change;

Evaluate disaster preparedness activities and provide strategic
advice to the concerned authorities, committees and individuals in
this regard;

Provide strategic guidance to the concerned authorities, committees
and individuals for the development of post-disaster response and
recovery activities and its procedures;

Review the progress of implementation of government projects or
programmes adopted in the field of disaster management or
rehabilitation;

Provide necessary instructions or advice to the concerned
authorities and individuals for organizing seminars, workshops, etc.
in order to increase public awareness about all issues, functions,
instructions, programmes, laws, rules, policies etc. related to the
disaster;

Taking other ancillary measures to fulfil the objectives of the
Disaster Management Act 2012.
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1.4 Responsibilities of National Disaster Management Council (NDMC)
during nuclear and radiological emergency:

1.4.1.

1.4.2.

1.4.3.

1.4.4.

1.4.5.

1.4.6.

Re-evaluate existing methods of national nuclear and radioactive
emergency management and provide strategic advice on emergency
response management and disaster risk reduction;

Re-evaluate existing policy and planning documents on nuclear and
radiological emergency management and provide strategic advice;

Provide guidance for dialogue between different sectors to
coordinate with sector-based development plans and programmes
on nuclear and radiological disaster mitigation issues;

Provide the necessary guidance or advice to create awareness
among high-level policymakers on the risks associated with nuclear
and radiological disasters;

Evaluate and provide strategic advice on nuclear and radioactive
disaster preparedness management methods;

Evaluate response and recovery measures, particularly after a large-
scale disaster and provide strategic direction towards improvement
of the system and procedures;

1.4.7. Provide necessary guidance or advice to coordinate emergency

management between different agencies in case of various disasters
and risks related to nuclear and radilogical activities.

2. 1. National Nuclear and Radiological Emergency Management Advisory
Committee (NNREMAC)

The structure of National Nuclear and Radiological Emergency Management
Advisory Committee (NNREMAC) is given below:

Table 2.1: Members of the National Nuclear and Radiological Emergency
Management Advisory Committee:

Minister, Ministry of Science and Technology Chairman

ii.

Chairman, Parliamentary Standing Committee, MoST Member

iii.

Chairman, Parliamentary Standing Committee, MoDMR

ER)

iv.

Respective Members of the Parliament of nuclear
facilities/NPP locations
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v. | Secretary, Ministry of Disaster Management and Relief Member
vi. | Secretary, Ministry of Science and Technology ’
vii. | Principal Staff officer, Armed Forces Division ”
viii. | Chairman, Bangladesh Red Crescent Society ”
ix. | Chairman, Bangladesh Atomic Energy Commission ”
X. | Vice Chancellor,University of Dhaka ”
xi. | Vice Chancellor,Bangladesh University of Engineering ”
and Technology (BUET)
xii. | Vice Chancellor,Bangabandhu Sheikh Mujib Medical ”
University (BSMMU)
xiii. | Chief Engineer, Department of Public Health ”
Engineering (DPHE)
xiv. | Chief Conservator of Forests, Forest Department ”
xv. | Director, Dhaka Medical College and Hospital (DMCH) ”
xvi. | Director, Medical College and Hospital of nearest ”
nuclear facilities/NPP locations
xvii. | Director General, Department of Disaster Management ”
xviii. | Director General, Department of Environment ”
xix. | Director General, Bangladesh Water Development ”
Board (BWDB)
xx. | Director General, Department of Fisheries ”?
xxi. | Director General, Directorate General of Health (DGHS) ”
xxii. | Chairman, Bangladesh Food Safety Authority ”
xxiii. | Emergency Response Management Expert ”
xxiv. | Director, Bangladesh Meteorological Department (BMD) ”
xxv. | Earthquake and Civil Engineering Expert ”
xxvi. | Physical Structure Expert ”
xxvii. | Disaster Management and Evacuation Expert ”
xxviii. | Fire Hazard and Protection Expert ”
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xxix. | Health Physics and Radiation Protection Expert Member
xxx. | Geological Expert ”
xxxi. | Nuclear Safety Expert ”
xxxil. | Nuclear Medicine Expert ”
xxxiii. | Environmental Protection Expert ”
xxxiv. | Water Resource Expert ”
xxxv. | Public Safety Expert ”
xxxvi. | Nuclear and Radiological Expert ”
xxxvii. | Managing Director, Nuclear Power Plant Company ”
Bangladesh Limited
xxxviii. | Chairman, Bangladesh Atomic Energy Regulatory Member-Secretary
Authority

2.2. Meeting :

The NNREMAC will meet at least twice a year; the Chairman may call

additional meetings, if needed.

2.3. Sub-

Committee :

Based on different issues/subjects, sub-committees may be formed and
experts may be co-opted in the respective sub-committees after formation
and selection of the Chairman.

2.4 General Responsibilities :

24.1

242

243

Advice NDMC, IMNREMCC, NNREMC and authorized
organization/operator on technical matters and socio-economic
aspects of nuclear and radiological Disaster Risk Reduction and
emergency response management.

Alert the Committee members about the risk of nuclear and
radiological disaster and mitigation possibilities and encourage
them to organize workshop, training and research in this aspect.

Create a forum for discussion by experts on the nuclear and
radiological risk, opening opportunities for cooperation towards
solution of problems relating to nuclear and radiological emergency
management.
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2.4.4 To undertake special projects to mitigate nuclear and radiological
risks and to recommned to release of funds to deal with special
emergency response management;

2.4.5 Recommend solution of problems identified by the Authorized
Organization/Operator/Authorized holder or any other agency/
person.

2.4.6  Propose long-term recovery plans.

247 Hold post-mortem or prepare final evaluation on programmes
undertaken to meet the disaster and

2.4.8  Submit a report with recommendations to the NDMC.

3.1. Inter-Ministerial Nuclear and Radiological Emergency Management
Coordination Committee IMNREMCC)

The Inter-Ministerial Nuclear and Radiological Emergency Management
Coordination Committee would be established at the national level to facilitate
policy making, planning, programming and implementing measures relating to
disaster risk reduction and emergency response management in Bangladesh.

Table 3.1: Inter-Ministerial Nuclear and Radiological Emergency Management
Coordination Committee (IMNREMCC)

1. Minister, Ministry of Science and Technology Chairman

ii. Cabinet Secretary, Cabinet Division Vice-Chairman
1ii. Principal Secretary to the Prime Minister Member

iv. Secretary, Ministry of Foreign Affairs Member

V. Secretary, Ministry of Agriculture >

vi. Secretary, Ministry of Defense >
Vii. Secretary, Ministry of Water Resources >

ER)

Viii. Secretary, Secondary and Higher Education

Division

IX. Secretary, Technical and Madrasah Education v
Division

X. Secretary, Ministry of Information ”
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xi. Secretary, Ministry of Housing and Public Works Member
xil. Secretary, Power Division >
xiii. Secretary, Energy and Mineral Resources
Division
X1v. Secretary, Ministry of Civil Aviation and ”?
Tourism
XV. Secretary, Ministry of Fisheries and Livestock ”?
XVI. Secretary, Information, Communication and ”?
Technology Division
XVil. Secretary, Post and Telecommunication Division >
xviii. | Secretary, Ministry of Environment, Forest and ’
Climate Change
XiX. Secretary, Ministry of Disaster Management & >
Relief
XX. Secretary, Ministry of Food ”
XXi. Secretary, Finance Division, Ministry of Finance >
XXii. Secretary, Internal Resources Division, Ministry >
of Finance
xxiii. | Secretary, Financial Institutions Division, ”?
Ministry of Finance
xxiv. | Secretary, Local Government Division >
XXV. Secretary, Rural Development and Cooperative ’
Division
XXVI. Secretary, Public Security Division ”
xxvil. | Secretary, Security Services Division ”?
xxviii. | Secretary, Roads and Highway Division ”?
xxiX. | Secretary, Railway Division >
XXX. Secretary, Bridges Division >
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xxxi. | Secretary, Ministry of Shipping Member
xxxii. | Secretary, Ministry of Land ”?
xxxiii. | Secretary, Ministry of Primary and Mass Education >
xxxiv. | Secretary, Health Services Division >
xxxv. | Secretary, Health Education & Family Welfare ’
Division
xxxvi. | Secretary, Ministry of Social Affairs >
xxxvil. | Member, Socio-Economic Infrastructure ”?
Division, Planning Commission
xxxviii. | Member, Industry and Energy Division, >
Planning Commission
xxxix. | Inspector General of Bangladesh Police >
x1. Principal Staff Officer, Armed Forces Division ”?
xli. Chairman, Bangladesh Atomic Energy >
Regulatory Authority (BAERA)
xlii. Chairman, Bangladesh Atomic Energy >’
Commission (BAEC)
xliii. | Chairman, Bangladesh Space Research and ”
Remote Sensing Organization (SPARRSO)
xliv. | Secretary General, Bangladesh Red Crescent ”
Society
xlv. Director General, NGO Affairs Bureau ”?
xlvi. | Director General, Department of Disaster ”?
Management (DDM)
xlvii. | Director General, NNREMC >
xlviii. | Managing Director, Nuclear Power Plant >
Company Bangladesh Limited (NPCBL)
xlix. | Secretary, Ministry of Science and Technology | Member-Secretary
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3.2. Meetings

3.3.

3.2.1

322
323

The IMNREMCC will meet at least twice a year and it may meet
when the chair desires.

It may co-opt any other members, if it deems fit and proper.

The IMNREMCC may invite any experts or professionals for
briefing and expert opinion.

The following officers shall attend the meetings on invitation:

3.3.1.
3.3.2.

3.3.3.
3.34.
3.3.5.
3.3.6.
3.3.7.

3.3.8.
3.3.9.

3.3.10.
3.3.11.
3.3.12.
3.3.13.
3.3.14.
3.3.15.
3.3.16.

3.3.17.
3.3.18.
3.3.19.

Chairman, Rajdhani Unnayan Kartripakkha (RAJUK)

Chairman, Bangladesh Inland Water Transport Corporation
(BIWTC)

Chairman, Bangladesh Telecommunication Company Limited
Chairman, Bangladesh Safety Food Authority

Chairman, Jatio Mohila Shongstha

Chairman, Jatio Protibondhi Foundation

President, Bangladesh Federation of Chamber of Commerce and
Industries

Chief Engineer, Local Government Engineering Department
Chief Engineer, Public Works Department

Chief Engineer, Roads and Highways Department

Chief Engineer, Department of Public Health Engineering

Chief Engineer, Education Engineering Department

Director General, Bangladesh Water Development Board
Director General, Directorate General of Health Services
Director General, Operations and Plan of Armed Forces Division

Director General, Directorate of Secondary and Higher Secondary
Education

Director General, Directorate of Primary and Mass Education
Director General, Department of Food

Director General, Bangladesh Railway
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34.

3.3.20.
3.3.21.
3.3.22.
3.3.23.
3.3.24.
3.3.25.
3.3.26.
3.3.27.

3.3.28.
3.3.29.
3.3.30.
3.3.31.
3.3.32.
3.3.33.

Director General, Bangladesh Fire Service and Civil Defense
Director General, Geological Survey of Bangladesh

Coordinator, Nuclear Security and Physical Protection Cell (NSPC)
Chief Executive Officer, Dhaka North City Corporation

Chief Executive Officer, Dhaka South City Corporation

Director, Bangladesh Meteorological Department

Director, Cyclone Preparedness Programme (CPP)

Executive Engineer, Flood Forecasting and Warning Centre
(FFWC)

Managing Director, Palli Karma Sahayak Foundation (PKSF)
Representative of Development Agencies of Bangladesh
Representative of UN Resident Coordinator

Representatives of relevant UN Organizations

National Commissioner, Bangladesh Scouts

Any other Expert(s) and/or organization(s)

Responsibilities of IMNREMCC
3.4.1 Risk Reduction

3.4.1.1 Act on advice of the National Disaster Management Council;

3.4.1.2 Recommend enactment related to National Nuclear and

Radiological Disaster Management Council of legislation,
policies, Standing Orders and national level plans (sector and
hazard specific) to the Cabinet Committee /Council of
Advisers;

3.4.1.3 Review, revise and approve contingency/emergency plans of

various Primary Response Organizations;

3.4.1.4 Approve guidelines and templates related to nuclear and

radiological emergency;

34.1.5 Approve City Corporation/Pourashova/Union Porishad

Disaster Management Plans and District/Upazila Porishad/
Disaster Management Plans;
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3.4.1.6 Recommend an appropriate regulatory mechanism for the
implementation of the Bangladesh Disaster Management
Framework, including prevention, mitigation, preparedness,
emergency response, recovery and rehabilitation.

3.4.1.7 Approve national and regional programmes for nuclear and
radiological related disaster risk reduction

3.4.1.8 Advocate and ensure that nuclear and radiological related
disaster risk reduction is mainstreamed in development
policies, plans and programmes.

3.4.1.9 Monitor DRR activities and programmes, and keep the
NDMC informed of their progress.

3.4.1.10 Review and promote emergency preparedness and public
awareness capacity development in nuclear and radiological
emergency management.

3.4.1.11 Promote monitoring, evaluation, education, and research on
nuclear and radiological emergency management.
3.4.2 Emergency Response

3.4.2.1 Evaluate emergency preparedness status and recommend
corrective measures.

3.4.2.2 Approve response and recovery plans.

3.4.2.3 Promote preparedness activities, such as fire evacuation drills,
search and rescue mock exercise, etc.

3.4.2.4 Ensure whole-of-government coordination in emergency
response, relief and rehabilitation operations.

3.4.2.5 Approve guidelines for multi-agency incident management.
3.4.2.6 Establish Search and Rescue Taskforces.
4.1 Inter-Ministerial Disaster Management Coordination Committee
(IMDMCC)

v The formation and ToRs of this committee will be as per the Standing
Orders on Disaster (SOD).
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4.2

4.3

4.4

4.5

4.6

4.7

4.8

City Corporation Disaster Management Committee (CCDMC)

v" The formation and ToRs of this committee will be as described in the
plan and according to the Standing Orders on Disaster.

Divisional Disaster Management Committee (DDMC)

v" The formation and ToRs of this committee will be as described in the
plan and according to the Standing Orders on Disaster.

District Disaster Management Committee (DDMC)

v" The formation and ToRs of this committee will be as described in the
plan and according to the Standing Orders on Disaster.

Upazila Disaster Management Committee (UDMC)

v" The formation and ToRs of this committee will be as described in the
plan and according to the Standing Orders on Disaster.

Municipal Disaster Management Committee (MDMC)

v" The formation and ToRs of this committee will be as described in the
plan and according to the Standing Orders on Disaster.

Union Disaster Management Committee (UNDMC)

v" The formation and ToRs of this committee will be as described in the
plan and according to the Standing Orders on Disaster.

Ward Disaster Management Committee (WDMC)

v" The formation and ToRs of this committee will be as described in the
plan and according to the Standing Orders on Disaster.
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ANNEXURE 2: ROLES AND RESPONSIBILITIES OF DIFFERENT
AGENCIES

In addition to specific duties, the specific roles and responsibilities have been
listed separately for each ministry/division/department/organization in this plan
document. Each ministry/division will take necessary actions to coordinate the
assigned responsibilities of its subordinate agencies for nuclear and radiological
emergencies. Moreover, each ministry will formulate, amend and revise the
relevant own guidelines, policies, laws and regulations as required and they will
also allocate necessary budget to deal with nuclear and radiological emergency.

Roles and Responsibilities of Ministries/Divisions/Agencies:
i.  Cabinet division

v' Arrange approval of the NNREPR plan and legislative framework
developed by BAERA and other agencies and endorsed by the
IMNREMCC.

v' Issue directives to all the relevant ministries and departments to ensure
nuclear and radiological risk reduction activities in their policies,
plans and programmes.

a. Divisional, District and Upazila Administration

Divisional, District administration and Upazila administration can provide
support in a nuclear or radiological emergency in the following ways:

v Divisional, District administration and Upazila administration will
work closely and in accordance with the instructions of Divisional,
District and Upazila Disaster Management Committee during a
radiological or nuclear emergency.

v' Provide acquisition and procurement of floor space,
telecommunications and automated data processing services, supplies,
services, transportation, computers, contracting, equipment and
material as well as specified logistical services that exceed the
capabilities of other government agencies.

v" Mobilize their manpower to expedite the evacuation of affected people
and their property during a radiological or nuclear emergency.

v" Review and report on available housing for disaster victims and
displaced persons.

v Assist in planning for placing homeless victims for adequate disaster
resilient housing for homeless victims.

v' Provide staff to support emergency housing within available
resources.
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ii.

iii.

iv.

Prime Minister’s Office (PMO)

In the event of a nuclear or radiological emergency, PMO may open a
monitoring cell to monitor the responses of the relevant organizations.

a. Armed Forces Division

In the event of a nuclear and radiological emergency, Armed Forces
Division (AFD) may respond to control the expansion of damage, search,
rescue, evacuation and damage assessment, illegal as well as legal removal
of nuclear and radiological materials during an emergency, maintain site
specific law and order and stability, evacuation of personnel and materials,
act as emergency responder alongside the safety personnel.

AFD may provide assistance in the form of personnel, logistics and
telecommunications, advice on proper medical treatment of personnel
exposed to or contaminated by radioactive materials, and assistance,
including airlift services, road and water transport, if necessary.

Ministry of Public Administration (MoPA)

MoPA will enhance the capacity of the officers of Bangladesh Civil Service
through training to deal with any nuclear and radiological emergency.
MoPA will also mobilize human resources as required during a nuclear and
radiological emergency.

Ministry of Science and Technology (MoST)

All the activities of the Authorized Organization/Operator/Authorized
holder, owner, Bangladesh Atomic Energy Commission, Regulatory
Authority (Bangladesh Atomic Energy Regulatory Authority), Nuclear
Power Plant Company Bangladesh Limited and Nuclear Security and
Physical Protection Cell will be governed by the Ministry of the Science
and Technology (MoST). MoST will coordinate the radiological monitoring
and assessment assistance during the response to any nuclear and
radiological emergency.

a. Bangladesh Atomic Energy Commission (BAEC)

The specific roles of BAEC have been described in the Plan. Under this
plan, the main role of BAEC is radiological hazard assessment, provide
technical support and help the response organizations as well as other
concerned organizations. As a competent organization in the nuclear and
radiological sector of the country, BAEC will provide both technical and
organizational support to all the response organizations in case of a nuclear
and radiological emergency.
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b. Bangladesh Atomic Energy Regulatory Authority (BAERA)

The specific roles of Bangladesh Atomic Energy Regulatory Authority
(BAERA) have been described in the Plan. As a regulatory body, BAERA
should ensure that all the regulatory frameworks are in place and all the
concerned organizations are performing their activities according to the
regulatory frameworks. They will also provide expert support in case of a
nuclear and radiological emergency. BAERA will coordinate the activities
of all response and other concerned organizations mentioned in the plan in
case of nuclear and radiological emergencies.

¢.  Nuclear Power Plant Company Bangladesh Limited (NPCBL)

The specific roles of Nuclear Power Plant Company Bangladesh Limited
(NPCBL) have been described in the Plan. As the operating organization of
Nuclear Power Plants in the country, the main role NPCBL is to develop
appropriate emergency operating procedures, identify any event and
mitigate on-site consequences. NPCBL is also responsible for notifying to
the concerned authority (both national and local) about emergencies in a
nuclear power plant. NPCBL will provide both technical and organizational
support to all response and other concerned organizations mentioned in the
plan in case of nuclear and radiological emergencies, if necessary,

d. Nuclear Security and Physical Protection Cell (NSPC)

Nuclear Security and Physical Protection Cell (NSPC) is responsible for the
nuclear security and physical protection of the Rooppur Nuclear Power
Plant. In consultation with Ministry of Science and Technology,
Bangladesh Atomic Energy Commission (BAEC), Bangladesh Atomic
Energy Regulatory Authority (BAERA) and Nuclear Power Plant Company
Bangladesh Limited (NPCBL), NSPC will perform day-to-day security and
physical protection related functions in Rooppur Nuclear Power Plant.
Nuclear Security and Physical Protection Cell will perform internal
administrative and other related activities under the guidance of Bangladesh
Army. In the event of a nuclear and radiological emergency response,
besides maintaining the security of the nuclear power plant, NSPC will
assist to ensure the security of public and resources, evacuation of affected
and displaced people, shelter and health care of affected people as well as
help the concerned response organizations.
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e. National Nuclear and Radiological Emergency Management
Centre (NNREMC)

A “National Nuclear and Radiological Emergency Management Centre
(NNREMC)” will work under the Ministry of Science and Technology
(MoST) as emergency management centre. The NNREMC will be
responsible for coordinating with the Incident and Emergency Centre (IEC)
of IAEA and the government of Bangladesh. NNREMC will send an
emergency warning message to all response organizations including the
Bangladesh Atomic Energy Commission (BAEC), IAEA during nuclear
and radiological emergencies. In the event of a nuclear and radiological
emergency, NNREMC will coordinate between national level committees
and district level committees and local authorities in the affected areas. In
addition, NNREMC will maintain liaison with the all national nuclear and
radiological emergency related disaster management Committees,
Bangladesh Atomic Energy Commission (BAEC), Bangladesh Atomic
Energy Regulatory Authority (BAERA), Nuclear Power Plant Company
Bangladesh Limited (NPCBL), Department of Environment (DoE) and
Department of Disaster Management (DDM) and other organizations.
NNREMC will report all the activities related to the nuclear and
radiological Emergency situation and response management activities to the
Ministry of Science and Technology.

Ministry of Defense
a. Bangladesh Army

The Bangladesh Army will formulate a risk reduction and response
preparedness plan for the Bangladesh Army to address the nuclear and
radiological emergency and an operational plan to respond to the
requirements of the civil administration in the event of a nuclear and
radiological emergency.The Bangladesh Army will respond to the needs of
the government and be fully prepared to participate in response and
humanitarian assistance activities in coordination with the civil
administration as well as other response organizations/institutions. They
will participate and provide support to rescue, evacuation activities,
transfer of effected people to safe shelter, provide transportation facilities,
medical care (including temporary field hospital) and other ancillary
assistance in the event of a nuclear and radiological emergency involving
public- private resources and public safety. During the regular practicing
period of the concerned Bangladesh Army to deal with natural calamities
and other disasters, the relevant exercises related to nuclear and radiological
emergencies will also be practiced. The Forces Command of the Nuclear
Security and Physical Protection Cell (NSPC) will be under the command
of the Bangladesh Army.
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b. Bangladesh Navy

The Bangladesh Navy will formulate a risk reduction and response
preparedness plan for the Bangladesh Navy to address the nuclear and
radiological emergency and an operational plan to respond to the
requirements of the civil administration in the event of a nuclear and
radiological emergency. The Bangladesh Navy will respond to the needs of
the government and be fully prepared to participate in response and
humanitarian assistance activities in coordination with the civil
administration as well as other response organizations/institutions. They
will participate and provide support to rescue, evacuation activities,
transfer of effected people to safe shelter, provide water transportation
facilities, medical care (including temporary field hospital) and other
ancillary assistance in the event of a nuclear and radiological emergency
involving public- private resources and public safety. During the regular
practicing period of the concerned Bangladesh Navy to deal with natural
calamities and other disasters, the relevant exercises related to nuclear and
radiological emergencies will also be practiced.

c¢. Bangladesh Air Force

The Bangladesh Air Force will formulate a risk reduction and response
preparedness plan for the Bangladesh Air Force to address the nuclear and
radiological emergency and an operational plan to respond to the
requirements of the civil administration in the event of a nuclear and
radiological emergency. The Bangladesh Air Force will respond to the
needs of the government and be fully prepared to participate in response
and humanitarian assistance activities in coordination with the civil
administration as well as other response organizations/institutions. They
will participate and provide support to rescue, evacuation activities,
transfer of effected people to safe shelter by helicopter/air if necessary,
provide water transportation facilities, medical care (including temporary
field hospital), carrying food and water, providing food, medicine and other
relief items to the affected people through airdrop if necessary and other
ancillary assistance in the event of a nuclear and radiological emergency
involving public- private resources and public safety. During the regular
practicing period of the concerned Bangladesh Air to deal with natural
calamities and other disasters, the relevant exercises related to nuclear and
radiological emergencies will also be practiced

d. Bangladesh Space Research and Remote Sensing Organization
(SPARRSO)

SPARRSO will provide satellite-based information during emergencies
as well as in normal time whenever required.
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vi.

c.

Bangladesh Meteorological Department (BMD)

BMD will—

v

v

During a nuclear or radiological emergency, Bangladesh
Meteorological Department (BMD) will monitor and provide to the
responsible organization (operator, owner, regulatory authority) the
actual weather conditions in and around the area of the accident for
the assessment of the movement of airborne radioactive material.

Prepare operational weather forecasts tailored to support emergency
response activities.

Prepare and disseminate predictions of plume trajectories, dispersion
and deposition.

Archive, as a special collection, the meteorological data from national
observing systems applicable to the monitoring and assessment of the
response.

In the case of emergency from a foreign source, information from
IAEA via the Global Telecommunication System (GTS) of the World
Meteorological Organization (WMO) will be immediately transmitted
to the responsible organization (operator, owner, regulatory authority).

BMD will also collect samples of rainwater and exposed filters from
its air pollution monitoring stations and send to responsible
organization (operator, owner, regulatory authority) for radioactivity
analysis.

BMD should develop its own capacity in this regard.

Ministry of Home Affairs

Public Security Division

1.

Bangladesh Police
Bangladesh Police will—
v" Maintain law and order and cordon off the affected area.

v' Manage traffic on roads and high ways in order to access disaster
affected area and establish rescue safe routes for evacuation.

v Assist in controlling and fighting disaster, salvage operations,
shifting of affected persons to rescue shelters.
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Identify the deceased, inform their relatives and remove and
dispose-off dead bodies with assistance from concerned
department.

Prepare the list of missing persons and take step to trace them.
(a) Highway Police

The Highway Police will ensure road safety, manage traffic on
high ways, remove road blockage, and enforce law against any
violation in the event of a nuclear or radiological emergency.

(b) Railway Police

The Railway Police will ensure safety and security of the railway
transporting people and goods in case of evacuation during
nuclear or radiological emergency. Furthermore, they will
enforce law and order in such emergency situation.

(¢) River Police

The River Police will ensure safety and security of the people
and property using river way in case of evacuation during an
event of nuclear or radiological emergency. Furthermore, they
will enforce law and order in such emergency situation.

(d) Industrial Police

In case of nuclear and radioactive emergencies, the Industrial
Police will assist in maintaining law and order in industrial areas
and maintaining safety and security for the people and industries.

2. Bangladesh Ansar and VDP

Bangladesh Ansar and Village Defense Party (VDP) will assist in rescue
and evacuation. They may also assist the concerned authority in
connection with security, law and order situation and rehabilitation
operations.

3. Bangladesh Coast Guard

Bangladesh Coast Guard will—

v

Ensure overall security and law and order through security
assistance to sea ports, during nuclear and radiological
emergencies.

Control the illegal disposal and trafficking of nuclear and
radiological materials in Bangladesh waters and coastal areas.
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b.

vii.

Conduct relief and rescue operation in the coastal areas during
nuclear and radiological emergencies if required.

Design and implement an awareness programme to improve the
emergency support from the coast guards especially, safe
evacuation and first aid for nuclear and radiological emergencies.

4. Border Guard Bangladesh

Border Guard Bangladesh will help in safe evacuation, sheltering and
security of public properties.

Security Services Division

1. Bangladesh Fire Service and Civil Defense

v

In a nuclear or radiological accident, the Bangladesh Fire Service
and Civil Defense has the responsibility for extinguishing and
controlling fires, protecting life and property in the event of a
fire. They will cordon the incident area, restrict access to the
incident location, render first aid to the injured people and carry
the injured people to hospitals and provide information to the
concerned authority.

To perform these tasks including nuclear or radiological accident
Bangladesh Fire Service and Civil Defense should develop their
own capacity.

Ministry of Disaster Management and Relief (MoDMR)

The Ministry of Disaster Management and Relief (MoDMR) is the focal
point of the Government for disaster-related issues. The MoDMR plays key
role to coordinate any disaster management issues in Bangladesh.

a. Department of Disaster Management (DDM)
DDM will—

v

Monitor the status of the response to requests for non-
radiological assistance from the affected organizations and
provide this information to the organizations.

Keep the operator, regulatory body etc. informed of requests for
assistance from the organization and the status of the response.

Identify and inform national agencies of actual or apparent
omissions, redundancies, or conflicts in response activity.
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v' Establish and maintain a source of integrated, coordinated
information about the status of all non-radiological resource
support activities and

v' Provide other non-radiological support to other agencies
responding to the emergency.

v' Provide guidance to the local DDM officials (DRRO and PIO).

viii. Ministry of Local Government, Rural Development and
Co-operatives

Advise and assist in assessing impacts to economic, social, and political
issues relating to natural resources, including fish and wildlife, subsistence
uses, public lands, land reclamation, mining, minerals, and water resources.

a. Local Government Division

1. Local Government Engineering Department (LGED)

Repair and maintain small roads, bridges and culverts for
communication to evacuation shelters, educational institutions,
community centres and health centres for the purpose of easy
transfer/evacuation and security during nuclear and radiological
emergency.

2. Department of Public Health Engineering (DPHE)

In a nuclear or radiological emergency, DPHE will—

v Ensure supply of safe drinking water during nuclear and
radiological emergency.

v' Identify local level risks related to safe drinking water and
hygiene practices through community consultation and prepare
the risk reduction action.

v Encourage construction of hygienic low-cost toilets for declared
emergency areas.

v Arrange for the supply of drinking water to emergency area
where normal supply has been disrupted

v' Maintain the supply of drinking water under special
arrangement.

3. Union Councils

Union council will take necessary instructions from the Union Disaster
Management Committee (UNDMC) and based on those instructions,
they will act on nuclear and radiological emergency management.
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4. Pourashovas/Municipalities

Pourashovas/Municipalities will take necessary instructions from the
Municipal Disaster Management Committee (MDMC) and based on
those instructions, they will act on nuclear and radiological emergency
management.

5. Upazila Parishads

Upazila Parishads will take necessary instructions from the Upazila
Disaster Management Committee (UDMC) and based on those
instructions, they will act on nuclear and radiological emergency
management.

6. Zilla Parishads

Zilla Parishads will take necessary instructions from the District Disaster
Management Committee (DDMC) and based on those instructions, they
will act on nuclear and radiological emergency management.

7. City Corporations

City Corporations will take necessary instructions from the City
Corporation Disaster Management Committee (CCDMC) and based on
those instructions, they will act on nuclear and radiological emergency
management.

8. WASA
In a nuclear and radiological emergency, WASA will—

v Designate one responsible person in the WASA as the Disaster
Management Focal Point.

v Ensure participation in all Disaster Management Committee’s
Meetings starting from National to Upazila level for planning,
rescue, evacuation and rehabilitation works.

v Undertake a sectoral risk assessment initiative and develop
procedures for alternative water supply system and sewerage and
drainage system.

v Prepare WASA contingency plan for nuclear or radiological
emergency.

v They will assist with logistics as required by the authority.
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b. Rural Development and Cooperative Division
1. Bangladesh Rural Development Board

Bangladesh Rural Development Board will provide necessary support in
order to implement the NNREPR Plan. It will assist to evacuate affected
people from a radiological and nuclear emergency area.

2. Bangladesh Milk Producers’ Co-operative Union LTD (Milk Vita)

4 In a nuclear and radiological emergency, Milk Vita will aware
their members and mobilize their resources to manage such
emergency vigilantly;

v They will help their members to manage their cattle, dairy
products in case of a nuclear and radiological emergency;

v They will take initiatives to prevent contamination of milk and
other dairy products in case of a nuclear and radiological
emergency.

ix. Ministry of Foreign Affairs (MoFA)

Ministry of Foreign Affairs is in charge of sharing information with the relevant
partner countries and international organizations; this ministry also
communicates, via emergency response centre, public-protection measures to
Bangladeshi embassies abroad and foreign embassies in Bangladesh.

MoFA can provide support in a nuclear or radiological emergency in the
following ways:

v Coordinate with international technical organizations and relevant UN
agencies to receive technical and financial assistance for emergency risk
reduction and preparedness;

v" Coordinate and communicate with IAEA during nuclear and radiological
emergency situation;

v Coordinate the deployment of aid to any other countries in the region by
the government of Bangladesh, in case of a nuclear or radiological
emergency in other countries;

v Coordinate with foreign countries to receive aid in case of a major
catastrophe.
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X. Ministry of Health and Family Welfare

a. Health Services Division

Directorate General of Health Services (DGHS)

1.

The DGHS will establish special and emergency medical arrangements
in specific hospitals having adequate facilities for proper medical
management of radiation injured/exposed persons. The DGHS will
cooperate with BAEC in the regard. The DGHS will also—

v

Ensure the availability of health and medical care and other human
services (especially for the aged, poor, infirm, blind, and others
most in need);

Assist in providing crisis counseling to victims in affected areas;

Provide guidance to Civil Surgeon and local health officials
(Upazila) on diseases control measures and epidemiological
surveillance and study of exposed populations;

Provide advice on proper medical treatment of personnel exposed
to or contaminated by radioactive materials and

Provide advice and guidance in assessing the impact of the effects
of radiological incidents on the health of persons in the affected
area.

Health Engineering Department (HED)

In a nuclear and radiological emergency, HED will ensure the proper
functioning of infrastructures of the health services.

Institute of Epidemiology, Disease Control and Research (IEDCR)

The IEDCR will—

v Help in the detection and discovery of contamination in human due
to any nuclear and radiological emergency;

v' Improve the characterization of associated radiological and
ecological risks to human;

v' Provide information on specific geographic locations,
epidemiological zones, food-human interfaces and environmental
factors that are associated with the evolution spillover,
amplification, and spread of radiological substance;

v' Help in quarantine of nuclear contamination;
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b. Medical Education and Family Welfare Division

1. Directorate General of Family Planning

v

Provide appropriate information to the public on keeping women's
physical, mental and reproductive health intact in case of nuclear
and radiological emergency;

During and after a nuclear and radiological emergency will take
necessary steps to ensure proper health care for all women and
children, especially pregnant women, and new born babies;

Ensure information on maternal and child nutrition, nutrition
supplies, vaccinations and other services in case of nuclear and
radiological emergency;

Will take necessary actions including regular inspection of the
Maternal and Child Health Centers under the Planning Department
to ensure the provision of quality services have been taken place of
the centers;

To ensure the provision of health care to all women, mothers and
children, the Department of Family Planning will provide necessary
services by setting up temporary camps at the field level, if
necessary.

2. Directorate General of Medical Education

v

The Directorate General of Medical Education will include issues
related to nuclear radiation, nuclear and radiation health risks,
assessment of affected patients, health examinations and medical
care in the medical curriculum. In addition, they will provide
training to stakeholders on nuclear medical caring procedures and
related issues, disseminate knowledge and provide necessary
assistance to relevant response organizations to address health risks
in nuclear and radiological emergencies.

3. Directorate General of Nursing and Midwifery

4

The Directorate General of Nursing and Midwifery will include
issues related to nuclear radiation, nuclear and radiation health
risks, assessment of affected patients, health examinations and
medical care. In addition, they will provide training to stakeholders
on nuclear medical caring procedures and related issues,
disseminate knowledge and provide necessary assistance to relevant
response organizations to address health risks in nuclear and
radiological emergencies.
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xi.

xii.

Ministry of Housing and Public Work

a.

Public Works Department (PWD)

In the event of a nuclear and radiological emergency PWD will take
necessary actions to assess and repair the damaged infrastructures. They
will take necessary steps to properly maintain (potable water source,
sanitation facilities etc. the previously determined evacuation shelters for
nuclear and radiological emergency.

Ministry of Information

a.

Press Information Department (PID)

During a nuclear and radiological emergency, PID will release
Government news and pictures to the print and electronic media for
having media coverage targeting people’s concern and welfare.

. Directorate of Mass Communication

Department of Mass Communication will provide the information,
instruction and warning to public regarding a nuclear and radiological
emergency through various types of vigorous publicity activities among
the remotest and rural areas of all districts and hill districts of the country
where print and electronic media is yet to reach.

. Bangladesh Betar

During a nuclear and radiological emergency, Bangladesh Betar will
provide information, instruction and warning to the public. They will
arrange broadcasting of programmes for the people of the affected areas
for their mental boost up.

. Bangladesh Television

During a nuclear and radiological emergency, Bangladesh television will
provide information, instruction and warning to the public. They will
telecast special TV programmes in different channels such as short films,
tele-drama on hazards, risk reduction, risk treatment strategies, response
and recovery coordination, public safety and preparedness activities at
individual, family and community level. They will also telecast special
education and awareness programs in coordination with concerned
authority of nuclear and radiological emergency management.
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xiii. Ministry of Power, Energy and Mineral Resources

a. Power Division

1. Bangladesh Power Development Board (BPDB)

During nuclear and radiological emergency, BPDB will take
appropriate measures to ensure supply of electricity and expert
services as required.

. Bangladesh Rural Electrification Board (REB)

During nuclear and radiological emergency, REB will take appropriate
measures to ensure supply of electricity and expert services as
required.

. Power Grid Company of Bangladesh Limited (PGCB)

During a nuclear and radiological emergency, PGCB will take
appropriate measures to save and secure National Power Grid and will
ensure supply of electricity to implement NNREPR Plan. PGCB will
also be responsible for power management in case of any
outage/blackout in the country.

. Northern Electricity Supply Company Limited (NESCO)

Northern Electricity Supply Company Limited will ensure reliable
power supply and backup during any nuclear or radiological
emergency. They will take all appropriate measures in this regard.

. West Zone Power Distribution Company Limited (WZPDCL)

West Zone Power Distribution Company Limited will work inherently
to supply uninterrupted safe power to the people during a nuclear or
radiological emergency. They will take all appropriate measures as
required by the authority.

b. Energy and Mineral Resources Division

1. Geological Survey of Bangladesh (GSB)

It is very crucial to measure the level and outspread of radiological
contamination through ground before any accident as for
preparedness. GSB can help the concern organizations by studying the
subsurface rock types, porosity and permeability, packing etc. prior to
develop any nuclear power plant.

In addition, GSB can provide surface and subsurface geological
information like position of fault, lineament etc. which could be a
seismic source and geo-hazard assessment on earthquake, landslide,
land subsurface etc. and can create collapse of any infrastructure. So,
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before planning of any nuclear plant it is necessary to know the
subsurface geological information of that area to reduce the loss due to
nuclear accident.

In a nuclear or radiological emergency, the GSB will help the
concerned organizations by giving details of that area. GSB will help
in determining the level of contamination by radioactive sources. It
will also help in knowing the long-term effect of ground and
environment.

2. Department of Explosives

Department of Explosives would assist to prevent injury to persons
and damage to property or to the environment during the event of a
nuclear and radiological emergency.

In a nuclear and radiological emergency, Department of Explosives
will ensure safety of the people and the properties, isolate the
explosion area and assist through notifying the types of explosion or
explosive materials to the response organization.

3. Paschimanchal Gas Company Limited (PGCL)

Paschimanchal Gas Company Limited will take necessary actions to
ensure safe, secure and efficient distribution of natural gas during a
nuclear or radiological emergency. They will make their consumers
aware of such emergency and will assist the authority through
providing logistics as required.

4. Sundarbons Gas Company Limited (SGCL)

Sundarbons Gas Company Limited will take necessary actions to
ensure safe, secure and efficient distribution of natural gas during a
nuclear or radiological emergency.

5. Gas Transmission Company Limited (GTCL)

Gas Transmission Company Limited will take necessary actions to
ensure safe, secure and efficient transmission of natural gas during a
nuclear or radiological emergency.

xiv. Ministry of Agriculture (MoA)

The Ministry of Agriculture (MoA) can provide support in a nuclear or
radiological emergency in the following ways:

v

v

Provide advice about the agricultural practices in any areas that may
have been contaminated by the accident and

Obtain samples of agricultural products, insects, soil and water for
radiological and physio-chemical analysis by Bangladesh Institute of
Nuclear Agriculture (BINA) and other related organizations.
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a. Department of Agricultural Extension

DAE will :

v

Cooperate with the monitoring agencies in monitoring food
stuffs/food products identified for inter-district and foreign trade
and commerce to assure that they are safe for human
consumption.

Assist in monitoring the production, processing, storage, and
distribution of food stuffs through the wholesale level to
eliminate contaminated product or to reduce the contamination in
the product to a safe level.

Timely collect agricultural samples including water and food
stuffs that cause the ingestion exposure within emergency
planning zone and assist radiation monitoring in the evaluation
and assessment of data to determine the impact of the emergency
on food and agriculture.

Assist to ensure that water and food stuffs available to public are
not contaminated.

In performing the above activities, DAE may take assistance
from relevant agencies.

xv. Ministry of Food

a. Directorate of Food

Directorate of Food will perform the following duties during nuclear and
radiological emergency:

4

v

Provide emergency food assistance in officially designated
disaster areas, if a need is determined by the authority.

Provide for placement of DGF donated food supplies from
warehouses, local schools, and other outlets to emergency care
centers. These are foods donated to various outlets through DGF
food programs.

Provide lists that identify locations of alternate sources of food
including livestock feed.

Assist in providing temporary housing for evacuees.
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b. Bangladesh Food Safety Authority

In the event of a nuclear and radiological emergency, the Bangladesh
Food Safety Authority will perform the following functions :

v

4

In case of a nuclear and radiological emergency, Bangladesh
Food Safety Authority will ensure that all food, including animal
feed, is free from radiation. Bangladesh Food Safety Authority
will properly monitor and observe the activities related to food
production, import, processing, storing and distribution and
marketing process and take actions accordingly;

Properly evaluate food risks to ensure radiation-free safe food
and its quality;

Assist the concerned response organizations in getting safe food
including animal feed.

xvi. Ministry of Finance

a. Finance Division

Finance Division can provide support in a nuclear or radiological
emergency in the following ways:

4

Allocate funds for the establishment of a ‘National Disaster
Management Fund’, which could be utilized to organize
emergency relief and to monetize the affected areas;

Coordinate with national nuclear or radiological emergency
response authority about needs for financial resources to promote
nuclear and radiological management;

Monitor and evaluate utilization of funds by relevant authorities
and ministries on radiological emergency management;

Encourage financial service sectors and local capital markets to
develop schemes for financing disaster risk reduction measures
by families and community organizations.

b. Economic Relations Division (ERD)

In a nuclear or radiological emergency ERD will—

4

v

Manage the foreign aid and support for radiological and
nuclear emergency;

Assess, mobilize and allocate all multilateral and bilateral
economic aid for the management of radiological and nuclear
emergency;
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v" Coordination, review and monitoring of the utilization of
foreign aid for radiological and nuclear emergency;

v' Establish and maintain external economic relations with
international development partners during radiological and
nuclear emergency.

Internal Resources Division (IRD)

In a nuclear or radiological emergency IRD will formulate, amend,
revise the relevant policies, rules and regulations applicable in smooth
import of goods and equipment necessary for management of such
emergency and return/re-export of spent nuclear fuel/ radioactive
waste/equipment as required to relevant countries outside of
Bangladesh.

National Board of Revenue (NBR)

In a nuclear or radiological emergency NBR will assist in smooth
import of goods and equipment necessary for management of such
emergency and return/re-export of spent nuclear fuel/radioactive
waste/equipment as required to relevant countries outside of
Bangladesh.

Financial Institution Division

In case of emergency related to nuclear and radiological emergency
situation the Financial Institution Division will take necessary steps to
provide incentives and other related assistance to the disaster affected
people under the relevant activities of banking institutions, financial
institutions, insurance institutions, capital markets and micro credit
institutions.

xvii. Ministry of Fisheries and Livestock (MoFL)

The Ministry of Fisheries and Livestock (MoFL) can provide support in a nuclear
or radiological emergency to the response organization in the following ways:

v

v

Coordinate activity to minimize the impact of radiation on food
production, farming and fisheries.

Assist in collecting samples of Fisheries and Livestock suspected to be
contaminated for analysis by competent authority (BAEC).

If required, apply restrictions on the distribution and consumption of
contaminated fish and meat immediately in affected areas.

Restrict the movement of livestock, as appropriate.

Control, seize and, if necessary, destroy contaminated food stuffs (up
to the point of distribution to consumers).
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The Department of Fisheries

Since fish is an important contributor of animal protein along with
other essential nutrients in the country, probable contaminated fish
(due to nuclear accident) could cause harmful effect on human health.
Thus, the DoF can provide support in a nuclear or radiological
emergency in the following ways:

v

Assist in collecting both inland and marine fish and fisheries
samples (with the help of its Marine Fisheries Stations)
suspected of being contaminated for analysis by responsible and
competent authority (BAEC);

Assist in disposal of contaminated fisheries and fish products;
Provide back-up communications to support emergency response
activities;

Can enforce quality control measures and issuance of health
certificates for exportable fish and fish products as for domestic
consumption;

Department of Fisheries may develop their own capacity and
arrange training for their employees for nuclear and radiological
emergency.

Department of Livestock Services

The Department of Livestock Services (DLS) can provide support to
the primary responders in nuclear and radiological emergency in the
following ways:

v
v

Advise on animal welfare issues;

Determine and monitor levels of radioactive contamination
within the food chain, including animal feed;

Monitor and control of live animals in their habitat and at
points of slaughter;

Provide information to the farming community on
arrangement for evacuation, including routes and shelter sites;

Arrange safe food and water for affected people and safe
feeds for livestock in evacuation shelters;

Support/advise on decontamination and screening of pets and
farm animals that may be exposed to radioactive material;

Assist in animal carcass disposal.
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c¢. Bangladesh Fisheries Research Institute

v

Advise the concerned authority relating to research and
management of living aquatic resources during nuclear and
radiological emergency.

xviii. Ministry of Environment and Forests

a. Department of Environment

During a nuclear and radiological emergency, DoE will monitor the
environmental condition. Nevertheless, DoE may suggest short term and
long-term remedies to improve the disastrous condition to the national
disaster management and inter-ministerial nuclear and radiological
emergency management committee.

Department of Environment can provide support to the primary
responders in non-radiation activities in the following ways:

4

v

4

Evaluate the emergency environmental responses taken by the
project entity/entrepreneur;

Collaborate with the environmental support team in the project
during nuclear and radiological emergency;

Provide environmental monitoring report (air, water, noise) to
the regulatory body during nuclear and radiological emergency.

b. Bangladesh Forest Department

During a nuclear and radiological emergency, Forest Department will
perform the followings:

4

4

Issue directives to departmental employees/staff in emergency
areas to protect forests and plants and to help local people during
nuclear and radiological emergency;

Provide training to departmental employees/staff for assistance
to local people of the emergency areas and help at times of
emergency;

Make the people aware and help them protect their plantation
from radiation.

xix. Ministry of Road Transport and Bridges

Ministry of Road Transport and Bridges (MoRTB) will ensure in all
circumstances that land, air, waterways and maritime transports will not be
disrupted and it will permit for all means of transport to the community
evacuation plan during emergency.
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XX.

Roads and Highways Department

Roads and Highways Department will perform the following activities
during nuclear and radiological emergency:

v' Support government by identifying sources of transportation on
request and when consistent with statutory responsibilities.

v' Coordinate the civil transportation response in support of
emergency transportation plans and actions with local government.

v" Provide Emergency Transportation Coordinators and staff to assist
local authorities in planning and response and

v' Provide technical advice and assistance on the transportation of
radiological materials and the impact of the incident on the
transportation system.

Bangladesh Road Transport Corporation (BRTC)

Bangladesh Road Transport Corporation (BRTC) will perform the
following activities during nuclear and radiological emergency:

v' Provide suitable vehicles for transporting passengers, affected
people and resources in case of nuclear and radiological
emergencies;

v' Provide adequate vehicles to assist in evacuation of victims;

v' Arrange for training of personnel in transfer of affected people and
resources in case of nuclear and radiological emergencies.

Bridges Division
1. Bangladesh Bridge Authority (BBA)

Bangladesh Bridge Authority will ensure uninterrupted communications
to the nuclear or radiologically affected areas for evacuation, and
transportation of food and relief materials. BBA will also inform updated
observation report on infrastructures to the concerned authority
(operator, regulatory authority) after a nuclear or radiological emergency
and ensure regular monitoring.

Ministry of Railways

Bangladesh Railway(BR)

Bangladesh Railway will provide support to the responders for the inland
transport to the community evacuation plan during any nuclear or
radiological emergency. Services of the BR will be sought, particularly for
transportation of the emergency response teams (along with their equipment
and other resources), including the affected people.
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xxi.

Ministry of Shipping

Ministry of Shipping can provide support in a nuclear and radiological
emergency in the following ways:

v' Developing technical guidelines on vulnerability reduction strategies
for ports infrastructure, facilities and services;

v" Developing emergency management plan and acquire specific
capabilities to reduce losses to infrastructure and services of the ports
and shipping industry;

v Integrating vulnerability reduction methods in construction of new
infrastructure at ports;

v" Implementing vulnerability reduction strategies for existing
infrastructure, facilities and services;

v" Deploy necessary manpower and vessels to evacuate people and goods
to safe places.

Bangladesh Inland Water Transport Authority(BIWTA)

Bangladesh Inland Water Transport Authority will provide support in a
nuclear and radiological emergency situation in the following ways:

v' Develop, maintain and operate inland river ports, landing/ferry
ghats and terminal facilities in such ports or ghats, considering their
use in a nuclear and radiological emergency;

v Carry out river conservancy works including river training works
for navigational purposes and for provision of aids to navigation
including marks, buoys, lights and semaphore signal, whenever and
wherever required to mitigate any possible or predictable impact
during a nuclear and radiological emergency;

v Disseminate navigational and meteorological information including
publication of river charts;

v' Draw up program of dredging requirements and priorities for
efficient maintenance of navigability of existing waterways and for
resuscitation of dead and dying rivers, channels, or canals,
including development of new channels and canals for navigation,
which could be used in a nuclear and radiological emergency;

v' Extend necessary assistance for safe waterways for ships and water
transports in the interest of evacuation, rescue and relief operations
on an emergency basis;
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Ensure co-ordination of Inland Water Transport with other forms of
transport authorities, major sea and river ports for the optimum
utilization of available transport capacity in a nuclear and
radiological emergency.

Bangladesh Inland Water Transport Corporation (BIWTC)

In a nuclear and radiological emergency, BIWTC will perform the
following duties:

v

Develop and maintain a database of all the water transport to be
used for evacuation, carrying relief goods and manage relief
operations;

Repair water transport system that can be used in emergency
management;

Provide all water transports and facilities for requisition by the
responders for evacuation of population;

Provide water transports for evacuation of marooned and affected
people and livestock;

Provide ferry service, if necessary, for quick dispatch of relief
materials for relief operations;

Ensure safety of ships in the affected areas and employ them as per
requirement of local civil authority and other government agencies;

If necessary, send ships from other stations to the affected areas;

Provide BIWTC ships and vessels for evacuation, transportation of
relief and food materials.

Chittagong Port Authority

v

v

Ensure safety of berthing and cargo handling facilities during a
nuclear and radiological emergency;

Ensure that soon after a nuclear and radiological emergency the
port (cargo handling, warehouses) is ready to support disaster
response activities;

Facilitate quick search and rescue operation and delivery of
equipment and relief goods during nuclear and radiological
emergency;

Alert all concerned and nearby ships after having early warning
about nuclear and radiological emergency.
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d. Mongla Port Authority

v' Ensure safety of berthing and cargo handling facilities during a
nuclear and radiological emergency;

v' Ensure that soon after a nuclear and radiological emergency the
port (cargo handling, warehouses) is ready to support disaster
response activities;

v' Facilitate quick search and rescue operation and delivery of
equipment and relief goods during nuclear and radiological
emergency;

v" Alert all concerned and nearby ships after having early warning
about nuclear and radiological emergency.

e.  Rooppur Port Authority

v' Ensure safety of berthing and cargo handling facilities during a
nuclear and radiological emergency;

v' Ensure that soon after a nuclear and radiological emergency the
port (cargo handling, warechouses) is ready to support disaster
response activities;

v' Facilitate quick search and rescue operation and delivery of
equipment and relief goods during nuclear and radiological
emergency;

v' Alert all concerned and nearby ships after having early warning
about nuclear and radiological emergency.

f.  Matarbari Port Authority

4

v

Ensure safety of berthing and cargo handling facilities during a
nuclear and radiological emergency;

Ensure that soon after a nuclear and radiological emergency the
port (cargo handling, warehouses) is ready to support disaster
response activities;

Facilitate quick search and rescue operation and delivery of
equipment and relief goods during nuclear and radiological
emergency;

Alert all concerned and nearby ships after having early warning
about nuclear and radiological emergency.
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g.

xxii.

Payra Port Authority

v' Ensure safety of berthing and cargo handling facilities during a
nuclear and radiological emergency;

v" Ensure that soon after a nuclear and radiological emergency the
port (cargo handling, warehouses) is ready to support disaster
response activities;

v' Facilitate quick search and rescue operation and delivery of
equipment and relief goods during nuclear and radiological
emergency;

v

Alert all concerned and nearby ships after having early warning
about nuclear and radiological emergency.

Ministry of Civil Aviation and Tourism

Ministry of Civil Aviation and Tourism will provide safe, secure and efficient
civil aviation facilities and improved service delivery in case of nuclear and
radiological emergency.

a.

Civil Aviation Authority of Bangladesh(CAAB)

For safe, expeditious and efficient air traffic management Civil Aviation
Authority of Bangladesh (CAAB) will perform the following duties
during nuclear and radiological emergency:

v Ensure safety of air traffic navigation system during a nuclear or
radiological emergency and prepare a backup support of human
resource and equipment;

v' Ensure that soon after an emergency the airport, runway (cargo
handling, warehouses) will be ready to support disaster response
programme (search and rescue personnel, equipment etc.);

v Facilitate quick delivery of search and rescue operation equipment
and relief goods during emergency;

v' Notify all airports and airlines that operate in any Bangladeshi
airports about such emergency.

Bangladesh Biman

In a nuclear and radiological emergency, Bangladesh Biman will provide

assistance in evacuation of the affected people and in relief operations in

the affected areas.
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xxiii.

XXxiv.

Ministry of Water Resources

This ministry will act through its divisions and departments to provide
support in case of nuclear and radiological emergency.

Bangladesh Water Development Board

As a part of its functions, Bangladesh Water Development Board will
perform the following duties:

v' Monitor continuously the condition of the embankment and repair
the breaches and weak points in adequate manner;

v Issue directives and warnings to field level officials through sub-
centre;

v' Make continuous arrangement for ascertaining the leakage, breach,
collapse, damage etc. in the embankment. Undertake repair work on
top priority basis with the participation of local people;

v" Extend assistance to local civil administration in rescue, evacuation
and relief operations and instruct officials of the concerned areas to
make available of technical knowledge, equipment articles and
transports etc.;

v" Undertake actions in the exigency of circumstances to safeguard
human lives, property and evacuation.

Institute of Water Modeling (IWM)

In a nuclear and radiological emergency, IWM will perform the
following activities:

v Assist to measure the extent of radiation in the water ways;

v Prepare model to predict the spread of radiation through water and
inform to the regulatory authority.

Ministry of Posts, Telecommunications and Information Technology

This ministry will act through its divisions and departments to provide
cyber security and maintain continuous communication channel in case
of nuclear and radiological emergency.

Posts & Telecommunications Division (PTD)

Acting through its operational element, the National Coordinating
Center for Telecommunications (NCC), the PTD will ensure the
provision of adequate telecommunication support to NNRER Plan
operations.
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1. Bangladesh Telecommunications Company Limited (BTCL)

In a nuclear and radiological emergency, BTCL will perform the
following duties:

4

4

4

Arrange protection and security of their own installations and
assets in disaster areas;

Make plans for essential telephone services during emergency
time in disaster areas;

Keep persons responsible for installation of telephone,
mechanical engineers and technicians ready with equipment for
the purpose of emergency repair and reconstruction of telephone
and telegraph lines;

Keep the emergency telephones and other method of
communications as operational at Ministries/Divisions/
Directorates and other agencies like Red Crescent, and other
voluntary organizations rendering emergency services;

Make emergency repair and reinstallation of disrupted
telecommunication during emergency.

2. Bangladesh Telecommunication Regulatory Commission (BTRC)

v

v

4

Prepare plans beforehand for posts, telecommunications and
telegram services in emergency areas;

Ensure allocation of frequency on emergency basis to wireless
communication at the time of imminent emergency;

Ensure distribution of warning signals through mobile phone,
fax, telephones, telegraph and emails to pre-determined centres
quickly;

Keep contact with the service providers and extend all supports;

Keep alternative communication arrangement for use in
emergency work and if necessary, keep it ready for operation in
affected areas;

Keep a team of technicians ready for emergency repair and
reinstallation of snapped telephone/telegraph communications.

3. Department of Telecommunications

Department of Telecommunication will ensure the undisturbed and
uninterrupted telecommunication services in the event of a
radiological and nuclear emergency.
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4. Directorate of Posts:
Directorate of Posts will ensure the undisturbed and uninterrupted post
services, ‘NOGOD’ and other relevant services in the event of a
radiological and nuclear emergency.
b. Information, Communication and Technology Division (ICT

Division)

This division will Support attainment of overall socio-economic
development of the country in case of any nuclear or radiological
emergency by establishing universal access to ICT for all through

research, development, successful utilization and digital management of
ICT.

The division will provide assistance in nuclear and radiological
emergencies through the successful use of ICT research and development
services and the establishment of universal access to ICT through digital
management. In addition, through Access to Information (A2I) or similar
programs or activities ICT division will provide the necessary support for
the implementation of digital management of nuclear and radiological
emergencies.

xxv. Ministry of Education

a.

Secondary and Higher Education Division

The Secondary and Higher Education Division will undertake knowledge
and awareness education activities related to nuclear and radiological
emergency. Secondary and Higher Education Division will assist the
response organizations to arrange housing facilities to rehabilitate the
affected people on emergency basis during nuclear and radiological
emergency situation. In addition, it will conduct safe teaching activities
through ensuring the safety of teachers and students during nuclear and
radiological emergencies.

Technical and Madrasah Education Division

The Technical and Madrasah Education Division will undertake
knowledge and awareness education activities related to nuclear and
radiological emergency. Technical and Madrasah Education Division
will assist the response organizations to arrange housing facilities to
rehabilitate the affected people on emergency basis during nuclear and
radiological emergency situation. In addition, it will conduct safe
teaching activities through ensuring the safety of teachers and students
during nuclear and radiological emergencies.
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xxvi. Ministry of Primary and Mass Education

The Ministry of Primary and Mass Education will undertake knowledge and
awareness education activities related to nuclear and radiological
emergency. Ministry of Primary and Mass Education will assist the
response organizations to arrange housing facilities to rehabilitate the
affected people on emergency basis during nuclear and radiological
emergency situation. In addition, it will conduct safe teaching activities
through ensuring the safety of teachers and students during nuclear and
radiological emergencies.

xxvii. Ministry of Commerce (MoC)

To ensure the uninterrupted economic activities and also to ensure
protection of nation's economic interests, Ministry of Commerce (MoC)
will collect information and data of nation’s economic status and provide
inputs to the national organization. It will make sure that the continuity of
economic activity is properly implemented through labour engagement.
Ministry of Commerce would contribute to protect the people from
radiation hazards of imported food stuffs in Bangladesh by regulating
imports and exports.

xxviii. Ministry of Law, Justice and Parliament Affairs
a. Law and Justice Division

Law and Justice Division will ensure, in all circumstances, the continuity of
the legal system and the enforcement of justices. Law and Justice Division
will assist in the following ways during nuclear and radiological
emergencies:

v' Develop appropriate laws and regulations to ensure the provision of
relief and recovery packages to emergency survivors;

v Work with relevant UN agencies to ensure the human rights of
affected people;

v Prepare reports about potential bottlenecks that may hinder certain
vulnerable groups of emergency survivors from receiving relief and
rehabilitation packages.

b. Legislative and Parliamentary Affairs Division

Legislative and Parliamentary Affairs Division will assist in the following
ways during nuclear and radiological emergencies:

v Prepare and examine drafts of proposed laws/bills urgently required
to be raised in parliament during nuclear and radiological
emergencies;
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v Assist in drafting of any ordinance, issuing an ordinance and raising
it in parliament, if necessary,during nuclear and radiological
emergencies;

v' Provide vetting or opinion on the laws, rules, regulations, by-laws,
notifications, domestic and international agreements of any ministry
on an urgent basis;

v' Will play necessary role in compilation, consolidation, adaptation
and technical addition of any law.

xxix. Ministry of Social Welfare

Ministry of Social Welfare (MoSW) will provide supporting the following
ways during nuclear or radiological emergency:

v Provide assistance to vulnerable people in affected areas as part of
emergency preparedness activities;

v Conduct survey activities to identify vulnerable groups in risk-prone
areas and adopt plans based on the results obtained;

v' Take institutional measures to assist in the relief and rehabilitation of
vulnerable groups (formation of committees, establishment of publicity
offices during disasters, enactment of laws and regulations, if
necessary.);

v Managing post-hospitalization care, recovery and rehabilitation of poor
and vulnerable casualties.

xxx. Bangladesh Red Crescent Society

The International Committee of the Red Cross and Red Crescent will
provide assistance to the affected areas in accordance with international and
national capacity to prevent and alleviate human suffering.
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ANNEXURE 3: EMERGENCY ACTION LEVELS (EALs) AND OPERATIONAL INTERVENTION LEVELS (OILs)

3.1 EMERGENCY ACTION LEVELS (EALs)

TABLE 3.1: EMERGENCY CLASSIFICATION AND EMERGENCY ACTION LEVELS (EAL) FOR LWR

vessel level*

while systems are
responding as designed

active fuel

fuel for more than 10
min

Entry Declare an alert if Declare plant Declare site Declare off-site/general
conditions emergency if emergency if emergency if
A B C D E
CRITICALSAFETY FUNCTION IMPAIRMENT
Failure to | Failure to fully shutdown | Failure to scram Failure to scram Failure to scram when above 5%
stop nuclear| (increasing neutron flux)* | when above 5% when above 5% power]or insert site specific power
reaction! as part of normal shutdown | power [or insert power [or insert site |level]’and any of the following:
with sufficient heat site specific power | specific power level] | - Pressurized water reactor negative
removal available (ultimate | /evel/and abnormal | and abnormal cooling margin or
heat s'ink available and conditions indiqate conditions indiqate _ Vessel water level below top of
sufficient) that an automatic or | that an automatic or | ,.tive fuel or
Ir?ealctl;g; SCram 1s nme?:;ill SCram 1s - Major (100-1000 times) increases
Ty Ty in multiple radiation monitors or
- Other indication of actual or
imminent core damage
Inadequate | Vessel water level Vessel water level | Vessel water level is, | Vessel water level is, or is projected
core decreasing over a longer is, or is projected to | or is projected to be | to be, below top of active fuel for
cooling - time period than expected [ be below top of below top of active | more than 15 min
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TABLE 3.1: EMERGENCY CLASSIFICATION AND EMERGENCY ACTION LEVELS (EAL) FOR LWR

(contd.)

Entry conditions

Declare an
alert if

Declare plant
emergency if

Declare site
emergency if

Declare off-site/general
emergency if

A

B

C

D

E

Notes about level measurement:

- Pressurised water reactor pressurizer
levels may not be valid indicators of
vessel water level under accident
conditions

- Pressurised water reactor water levels
measured in the vessel can have
consider able uncertainties (30%)and
should only be used for trend
assessment

- Boiling water reactor high dry well
temperature and low-pressure
accidents(e.g. LOCAS) can cause the
water level to read erroneously high

Vessel water level is or is projected
to be below top of active fuel and
any of the following :

- Vessel injection rate less than/use
capacity versus pressure curves of
operating pumps]

or

- Major (100- 1000times) increases
in

multiple radiation monitors

or

- Other indications of imminent or
actual core damage

Note: Imminent reactor coolant
system or containment boundary
failure might be considered as
additional criteria.’

8I8RS
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TABLE 3.1: EMERGENCY CLASSIFICATION AND EMERGENCY ACTION LEVELS (EAL) FOR LWR

(contd.)

Entry conditions

Declare an alert if

Declare plant
emergency if

Declare site
emergency if

Declare off-site/
general emergency if

removal (considering
the operations of
pumps, piping, heat
exchangers, heat sinks,
power supply,
auxiliary fluid)

system for decay heat
removal’

term failure of
the ability to
remove decay
heat to the
environment

failure of the ability to
remove decay heat to the
environment, potentially
affecting the ability to
protect the core

A B C D E
Inadequate core Core exit thermocouple| Core exit Core exit thermocouple | Core exit thermocouple
cooling— reading greater than thermocouple reading greater than reading greater than 800°C
coretemperature® 370°C reading greater | 650°C
than 500°C
Inadequate core Unavailability of the | Actual failure or | Actual failure or
cooling - decay heat | normal feed water projected long | projected long term

Pressurised water
reactor—abnormal
primary system
temperature
(inadequate core
cooling)

Note: Temperature
should be measured in
the vessel. Most

Pressurized water
reactor-primary system
pressure and
temperature indicate
negative cooling
margin for more than 5
min

Note: Negative cooling
margin is read as soon

Pressurised water reactor-
negative cooling margin
for more than 15 min [or
insert site specific time
that core damage is
possible following a loss
of coolant accident]

Pressurised water reactor-
-negative cooling margin
or primary system
temperature exceeds scale
for more than 15 min [or
insert site specific time for
core damage following a
loss of coolant
accident]/and any of the

OR0R ‘06 k@l ‘BBIG\l ‘ Algdle) jehdllod|b
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Entry conditions

Declare an alert if

Declare plant
emergency if

Declare site
emergency if

Declare off-site/
general emergency if

A

B

C

D

E

pressurized water
reactors have core exit
thermocouples to
measure temperatures
in the vessel. Use the
average of the highest
four core exit
thermocouple
readings. If there is
water flow, the hot leg
temperature (7hot)
could be used if core
exit thermo-couples
are not available,
although this
indication is
lessprompt.®For
boiling water reactors
there are no
instruments that
provide a valid
reading of core
temperature.

as the system
temperature is higher
than the saturation
temperature at the set
pressure of the reactor
coolant system safety
valves.!!

following:

-vessel injection rate less
than water loss due to
decay heat boil off’or

- Vessel water level below
top of active fuel or

- Major (100- 1000times)
increases in multiple
radiation monitors or
-Other indications of actual
or imminent core damage

Note: Imminent reactor
coolant system or
containment boundary
failure might be considered
as additional criteria.!®

AILRS

OROX ‘06 k@l ‘BBIG\I ‘ Algdle) lehdllod|b



901

Entry conditions

Declare an alert if

Declare plant
emergency if

Declare site
emergency if

Declare off-site/
general emergency if

A B C D E
Loss of AC or DC AC or DC power Actual or projected loss | Actual or projected loss of
needed for of AC or DC power all AC or DC power needed

power sources

operation of safety
systems

and their supporting
systems is lost or
reduced to a single
source

needed for operation of
Safety systems and their
supporting systems for
more than 30 min [or
insert sites specific time
required to uncover the
core]

for operation of safety
systems and their supporting
systems is likely for more
than 45min [or insert site
specific time required to
uncover core for more than
15 min]

Loss of all AC or DC power
needed for safety systems
operation and any of the
following:

- Vessel water level below
top of active fuel or

- Major (100- 1000times)
increases in multiple
radiation monitors or

- Other indication of actual
or imminent core damage
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TABLE 3.1:
(contd.)

EMERGENCY CLASSIFICATION AND EMERGENCY ACTION LEVELS (EAL) FOR LWR

Entry conditions

Declare an alert if

Declare plant
emergency if

Declare site
emergency if

Declare off-site/
general emergency if

control of safety systems
including post-accident
instrumentation'?

of several safety system
instruments or controls
in the control room for
more thanl5 min

system instruments or
controls in the control
room for more than 15
min and major transient
in progress

safety system
instruments or
controls in the
control room for
more than 15min
and major transient
in progress
potentially affecting
the ability to protect
the core

A B C D E
Conditions of an Conditions whichare | ~ -—— [ w0 |
unknown cause not understood and
affecting safety systems | which could potentially

affect safety systems
Loss of or degraded Unreliable functioning | Unavailability of safety| Unavailability of Unavailability of

safety system
instruments or controls
in the control room and
remote-control
locations and any of
the following:
- Vessel water level
below top of active
fuel or
- Major (100-
1000times) increases
in multiple radiation
monitors or
- Other indications of
imminent or actual
core damage

LN
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TABLE 3.1: EMERGENCY CLASSIFICATION AND EMERGENCY ACTION LEVELS (EAL) FOR LWR

(contd.)

Entry conditions

Declare an alert if

Declare plant
emergency if

Declare site
emergency if

Declare off-site/
general emergency if

A

B

C

D

E

LOSS OF FISSION PRODUCT BARRIERS

Major increased risk of damage
to the core or spent fuel

Note: Core damage can occur if
the core is uncovered for more
than 15 min.

Actual or predicted
failures leaving only
one train to prevent
core damage, spent
fuel damage or a
major release

Failure of an additional
safety system
component will result
in uncovering of the
core or spent fuel

Loss for more than 45
min of all the systems
required to protect the
core or spent fuel [or
insert site specific time
required to uncover
core for more than 15
min]

High *'T concentration in the
primary coolant

Note: Coolant samples should
not be taken if they will result in
high individual doses.

- Use only concentrations from
samples taken after the start of
the event

- Coolant concentrations may not
be representative

- Assumes the core may not be
coolable after10% melt

BIT concentration is
greater than[insert
site specific value
100 times the
technical
specifications or
other operational
limits]

BIT oncentration
is greater than
[insert site
specific value
120 times the
technical
specifications or
other
operational
limits]

BIT concentration is
greater than[insert site
specific value
indicating release of
20% of the gap
inventory]

BIT concentration is
greater than [insert
site specific values for
release of 10% of core
inventory|
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TABLE 3.1: EMERGENCY CLASSIFICATION AND EMERGENCY ACTION
(contd.)

LEVELS (EAL) FOR LWR

Entry conditions

Declare an alert if

Declare plant
emergency if

Declare site
emergency if

Declare off-site/
general emergency if

A B C D E
Confirmed core [Insert site specific [Insert site specific [Insert site specific readings from
damage readings from post readings from post post accident sampling
accident sampling accident sampling system®indicating release of 20%
system indicating system indicating of gap inventory'¥
release of 0.5% of gap| release of 1% of gap
inventory) inventory)

Primary system
leak

Primary system leak rate for
more than 15 min greater
than 2% of normal full
power feed water flow!”
(for boiling water reactor
refer to the reactor coolant
inventory control system)
[insert site specific
indicators — as an
alternative, reference to
normal charging flow might
be made]

Primary system leak for
more than 15 min
requiring all normal and
high-pressure
emergency core coolant
systems to maintain
primary system water
level[insert site specific
indicators]

Primary system leak requiring all
normal and high pressure
emergency core coolant systems to
maintain primary system water
level'd and any of the following:

- Injection into the vessel less than
the required rate found or

- Vessel water level below top of
active fuel and decreasing or

- Major (100- 1000times) increases
in multiple radiation monitors or

- Other indications of imminent or
actual core damage

Note: Imminent containment
boundary failure might be
considered as an additional
criterion!®.

0RALRS
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TABLE 3.1: EMERGENCY CLASSIFICATION AND EMERGENCY ACTION LEVELS (EAL) FOR LWR

(contd.)

Entry conditions

Declare an alert if

Declare plant
emergency if

Declare site
emergency if

Declare off-site/

general emergency if

A

B

C

D

E

Primary system leak
directly to atmosphere,
such as:

- Pressurised water
reactor: steam generator
tube rupture

- Boiling water reactor:
main steam isolation
valve failure outside of
containment

- A leak with a failure of
the containment to
achieve isolation
-A  plant with
containment

noj

Pressurized water
reactor: primary system
leak to the secondary
system requiring
continuous operation of
more than the
usuallyoperating®®
charging pumps to
maintain primary system
water level Boiling water
reactor: main steam
isolation valve failure
without loss of integrity
of steam piping to
turbine and/or
condenser?!

Primary system leak
directly to
atmosphere!®

or

Pressurized water
reactor: significant
leak from the primary
to the
secondarysystem'”

Primary system leak
directly to the atmosphere
and any of the following:

- Projected or confirmed
vessel water level below
top of active fuel or

- Major (100- 1000times)
increases in multiple
radiation monitors or

- Other indication of actual
or imminent core damage

OR0R ‘06 k@l ‘BBIG\l ‘ Algdle) jehdllod|b
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TABLE 3.1: EMERGENCY CLASSIFICATION AND EMERGENCY ACTION LEVELS (EAL) FOR LWR
(contd.)
Entry conditions Declare an Declare plant Declare site Declare off-site/
alert if emergency if emergency if general emergency if
A B C D E
RADIATION LEVELS
Effluent release rates greater Effluent Effluent monitor Effluent monitor Effluent monitor
than 100 times the release limits | monitor readings for more readings for more than | readings for more

and any other indication of
actual core damage

readings for
more than 15
min greater
than[insert site
specific list of
effluent
monitors and
readings
indicating 50
times the
release limits]

than 15 min greater
than[insert site
specific list of effluent
monitors and
readings indicating
100 times the release
limits]

15 min greater than
[insert site specific list
of effluent monitors and|
readings indicating that
in 4 hours the off-site
doses will be greater
than 0.10 of the
intervention levels for
urgent protective
actions, assuming
average meteorological
conditions]

than15 min greater
than/insert site
specific list of effluent
monitors and readings
indicating that in 1
hour the off-site doses
will be greater than
the intervention levels
for urgent protective
actions, assuming
average
meteorological
conditions)

RAKRE
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Entry conditions

Declare an

Declare plant

Declare site

Declare off-site/

alert if emergency if emergency if general emergency if
A B C D E
High radiation levels in the Radiation Radiation levels Radiation levels greater| Radiation levels
control room or other areas levels greater | greater than0.50 than 1 mSv/h greater than 10 mSv/h
requiring continuous access for | than0.10 mSv/h potentially potentially lasting
safety system operation and mSv/h lasting several hours | several hours
maintenance potentially

Note: Inconsistent monitor
readings could result from
incomplete mixing, a failed
monitor or irradiation from a
contaminated system nearby.

Monitors may show high, low or
centre range if they fail.
Readings can be confirmed using
handheld monitors outside the
area.

lasting several
hours

OR0R ‘06 k@l ‘BBIG\l ‘ Algdle) jehdllod|b
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TABLE 3.1:
(contd.)

EMERGENCY CLASSIFICATION AND EMERGENCY ACTION LEVELS (EAL) FOR LWR

Entry conditions

Declare an alert if

Declare plant
emergency if

Declare site
emergency if

Declare off-site/
general emergency if

A

B

C

D

E

High radiation levels in are
as requiring occasional
occupancy to maintain or
control safety systems

Elevated containment(for
boiling water reactors, dry
well)?radiation levels
Note: Inconsistent monitor
readings could result from
incomplete mixing or a
failed monitor or irradiation
from a contaminated
system nearby?.

Monitors may show high,
low or centre range if they
fail.

Readings can be confirmed
using handheld monitors
outside the containment.

Radiation levels
greater than 1 mSv/h
potentially lasting
several hours.

Containment radiation
levels increase more
than 0.10mGy/h/or
insert site specific
reading indicating
release of greater
than 10% coolant
inventory]

Radiation levels
greaterthan5 mSv/h
potentially lasting
several hours.
Containment
radiation levels
increase more than
0.50mGy/h/or insert
site specific reading
indicating release of
greater than 50%
coolant inventory]

Radiation levels greater
than 10 mSv/h
potentially lasting
several hours

Containment radiation
levels greater than 1
Gy/h

[or insert site specific
reading indicating
release of greater than
1% gap inventory]

Radiation levels
greater than 100
mSv/h potentially
lasting several hours
and any other
indication of actual
core damage

Containment radiation
levels greater than 5
Gy/h [or insert site
specific reading
indicating release of
greater than20% gap
inventory]

84S
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TABLE 3.1: EMERGENCY CLASSIFICATION AND EMERGENCY ACTION LEVELS (EAL) FOR LWR

(contd.)

Entry conditions

Declare an alert if

Declare plant
emergency if

Declare site
emergency if

Declare off-site/
general emergency if

A

B

C

D

E

Unplanned increase in

plant radiation levels

Multiple plant radiation
monitors show an
unplanned or unpredicted
increase by a factor of
1000r more

Multiple plant radiation
monitors show an
unplanned or unpredicted
increase by a factor of
100or more and transient is

in progress

Multiple plant radiation
monitors show an
unplanned or unpredicted
increase by a factor of
1000r more and a major
transient is in progress
potentially affecting the
ability to protect the core

Multiple plant radiation
monitors show an
unplanned or
unpredicted increase by a|
factor of 100 or more
and any other indication
of actual core damage

High ambient dose
rates at or beyond?* the

site boundary

Ambient dose rates at or
beyond the site boundary
greater than 10uSv/h [or
insert site specific reading
indicating 100 times the
background)|

Ambient dose rates at or
beyond the site boundary
greater than 10uSv/h [or
insert site specific reading
indicating 100 times the
background]

Ambient dose rates at or
beyond the site boundary
greater than 0.1 mSv/h [or
insert one tenth of the
site-specific operational
intervention level for

evacuation]

Ambient dose rates at or
beyond the site boundary
greater than 1 mSv/h [or
insert the site-specific
operational intervention

level for evacuation]

OR0R ‘06 k@l ‘BBIG\l ‘ Algdle) jehdllod|b
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(contd.)

TABLE 3.1: EMERGENCY CLASSIFICATION AND EMERGENCY ACTION LEVELS (EAL) FOR LWR

Entry conditions

Declare an alert if

Declare plant
emergency if

Declare site
emergency if

Declare off-site/
general emergency if

A

B

C

D

E

SECURITY EVENTS, FIRES, EXPLOSIONS, TOXIC GAS RELEASES, NATURAL

Security event
(intruder or malicious
act)

Security event with potential to affect
safety system operation, or uncertain
security conditions

Security event
resulting in damage
or impaired access to
safety systems

AND OTHER EVENTS

Security event resulting in loss
of the ability to monitor and
control safety functions needed
to protect the core

Fire or explosion
(including turbine
failure)

Fire or explosion potentially affecting
areas containing safety systems

Toxic or flammable
gases including, for
boiling water reactors,
hydrogen in the
drywell®

Toxic or flammable gases in the plant

Plant can be controlled from
emergency control room

Flammable gas
concentrations that
prevent control or
maintenance of
safety systems

Evacuation of the main|
control room?®

Neither the main
control room nor the
emergency control
room is habitable

AAKRS
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Entry conditions

Declare an alert if

Declare plant
emergency if

Declare site
emergency if

Declare off-site/

general emergency if

A

B

C

D

E

Major natural disaster
such as:

- Earthquake

- Tornado

- Flood

- High winds

- Vehicle or aircraft?”’
crash

- Hurricane

- Tsunami

- Storm surge

- Low water level

- Lightning strike®®

Major natural events that threaten the
plant such as: -Events beyond the
design basis of the plant

- Events resulting in

Actual or potential loss of access to
the site for a long period of time

Major natural
events
resulting in
damage or
impaired
access to
safety systems
and/or decay
heat removal
systems or
affecting their
long term
operation

Major natural events
resulting in damage
or impaired access to
safety systems
and/or decay heat
removal systems or
affecting their long
term operation

Loss of
communications

Events resulting in actual or
potential loss of communications
to the site for a long period of
time

OR0R ‘06 k@l ‘BBIG\l ‘ Algdle) jehdllod|b
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Entry conditions

Declare an alert if

Declare plant
emergency if

Declare site
emergency if

Declare off-site/
general emergency if

A B C D E
Plant shift Abnormal conditions that warrant | Conditions Conditions that Conditions that warrant
supervisor’s opinion | obtaining immediate additional | that warrant | warrant preparing | taking urgent protective
assistance for the on-site taking the public to actions off the site
operations staff protective implement urgent

or

Abnormal conditions that warrant
increased preparedness on the
part of off-site officials

actions at the
plant

or

Abnormal
conditions
that warrant
increased
preparedness
on the part of
off-site
officials

protective actions
Or

Conditions that
warrant taking
protective actions
on the site

RSN
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TABLE 3.1:

EMERGENCY CLASSIFICATION

FORLWR (contd.)

AND EMERGENCY

ACTION LEVELS (EAL) FOR

Entry conditions

Declare an alert if

Declare plant
emergency if

Declare site
emergency if

Declare off-site/
general emergency if

A

C

D

E

SPENT FUEL POOL EVENTS

Abnormal refueling
or spent fuel
conditions

Loss of ability to
maintain water level
above spent fuel

or
Damage to spent fuel
or

Loss of ability to
maintain

pool water temperature
below 80°C?*

Water level below top of
irradiated fuel
or

Radiation level in pool
area greater than
20 mGy’h

Water level below top
of irradiated fuel

or

Radiation level in pool
area

greater than 30 mGy/h

Fully drained pool
containing more than
one third of a core
removed from the
reactor within the past
3 years

or

Radiation level in ool

area greater than
3 Gy/h

1 “Stop nuclear reaction’ is a general term that includes ‘reactor scram’, which is used only for the insertion of control rods

into the reactor.

2 Failure to scram the reactor is usually evaluated if reactor power is greater than 5% and conditions indicate that scram is
necessary (safety systems are usually capable of removing heat for the heating rate at less than 5% of nominal power). For
some plants, different, plant specific values should be used.
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3 Increasing neutron flux is an explicit symptom that the reactor is not fully shut down.

4 Inadequate core cooling is characterized by three kinds of entry condition: vessel level, core temperature and decay heat
removal capability. These conditions are valid for both pressurized water reactors and boiling water reactors, and are put
before the primary system temperature, which are relevant for pressurized water reactors only.

5 In the event of core damage, the status of the reactor containment system and the containment barriers will greatly affect
the magnitude of the release of fission products.

6 Elevated core exit temperature is a direct symptom of core cooling degradation. Therefore, this symptom is used as an
entry condition for inadequate core cooling. The critical water temperature above which liquid water cannot exist
irrespective of system pressure is 370°C;650°C is a value usually used for inadequate core cooling in emergency procedures
and indicates that steam—Zr reaction will start to produce hydrogen; 800°C indicates core damage that starts at a core
temperature of about 1200°C.

7 Normal feed water is used for heat removal in these modes. If normal feed water is not available, the alternate water
sources should be used for steam generator feeding.

8 Thot provides a backup for the core temperature since the flow through the core cannot readily be confirmed and Thot
changes are delayed relative to the core exit temperature.

9 This provides a more accurate description of the phenomena inside the reactor vessel.

10 In the event of core damage, the status of the reactor coolant system and containment barriers will greatly affect the
magnitude of the release of fission products.

11 If adequate coolant injection flow cannot be established to restore core heat removal, the reactor coolant system liquid
starts to become saturated. If the system temperature is higher than the saturation temperature at the set pressure of the
reactor coolant system safety valves, this prevents further pressurization of the reactor coolant system.

E-ARgRS
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12 Safety system control capability can be either degraded or completely lost; both cases are reflected. Unreliable
functioning of several safety system instruments or alarms and unavailability of safety system instruments or controls are
considered. Post-accident instrumentation provides the essential information to support safety system operation and control.

13 Reference to a failed fuel monitor in a pressurized water reactor and off-gas in a boiling water reactor is replaced by
reference to a post-accident sampling system. monitor

14 The gap inventory is the amount of fission products in the fuel pin gap during normal operations.

15 The criterion was replaced by the same requirement used for site area emergency to refer to the leak rate instead of the
(previously misleading) operational core cooling system.

16 In the case of a loss of coolant accident and core damage, the status of the containment barrier will directly affect the
magnitude of the fission product release.

17 Leak rate with respect to normal feed water flow for normal full power operation is used instead of leak rate with respect
to the number of operating pumps. Such leak rate specification better covers the concern during a loss of coolant accident
(i.e. to ensure sufficient core cooling). For some plants, the leak rate should also be determined on the basis of the normal
charging flow rate.

18 Any significant primary leak directly to the atmosphere will cause releases of fission products to the environment, and it
is necessary to take immediate actions to stop the leak.

19 For pressurized water reactors, a significant primary system to secondary system leak could cause releases of fission
products to the environment, and it is necessary to take immediate actions to stop the leak.

20 For pressurized water reactors, a primary system to secondary system leak at a rate above the normal charging system
capability can quickly cause releases of fission products to the environment, and it is necessary to take appropriate actions
to stop the leak.
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21 For boiling water reactors, failure of the main steam isolation valve without loss of integrity of steam piping to the
turbine and/or condenser could cause early releases of fission products to the environment, and it is necessary to take
appropriate actions to stop the leak.

22 For boiling water reactors, the dry well instead of the containment is more appropriate.
23 Radiation from a contaminated system nearby could also affect the radiation monitors inside the containment.

24 Ambient dose rate is usually measured at the site boundary. However, if any measurement of ambient dose rate beyond
the site boundary is available, it can be used for the purpose of this EAL.

25 For boiling water reactors, hydrogen concentration in the dry well could increase, which can cause significant damage in
the event of ignition.

26 In the case of the need to evacuate the main control room, the ability to control the plant is affected (the severity of the
situation depends on the plant design). If the emergency control room is used for plant control, an alert is the appropriate
EAL; if both the main control room and the emergency control room are affected and the plant has to be controlled by
alternative means, a site area emergency is the appropriate EAL.

27 An aircraft crash could also cause severe damage to the plant and reduce plant safety.
28 Lightning strikes could also cause severe damage to the plant and reduce plant safety.

29 High temperatures in the spent fuel pool is a result of the degradation of heat removal from the spent fuel, and this
temperature should also be used as an additional symptom of abnormal refueling conditions or spent fuel conditions.
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3.2 Operational Intervention Levels (OILs)

3.2.1. OIL1—Measured Value of Ground Contamination for Urgent
Protective Actions

OIL1 is a measured value of ground contamination calling for:

v" Urgent protective actions (e.g. evacuation) to keep the dose to any person
living in a contaminated area below the generic criteria for urgent
protective actions provided in Table 8§;

v Medical actions, as required, because the dose received by evacuees may
be above the generic criteria for medical actions provided in Table 8.

Table3.2.1: Typical values of ground contamination for urgent protective actions
(OIL1)

OIL OIL value Response action (as appropriate)
if the OIL is exceeded

Environmental measurements

OIL1 | Gamma (y) 1000 uSv/h at | -Immediately evacuate

Im from surface or a source| -As an alternate provide substantial
2000 counts/s direct beta shelter

(B) surface contamination | _Provide for decontamination of

measurement evacuees

50 counts/s direct alpha (o) | -Consider providing iodine thyroid
surface contamination blocking

measurement

-Avoid inadvertent ingestion

-Stop consumption of local produce,
rainwater and milk from animals grazing
in the area

-Register and provide for a medical
examination of evacuees
- If a person has handled a source with a

dose rate equal to or exceeding 1000
uSv/h at 1m, provide an immediate
medical examination
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3.2.2. OIL2—Measured Value of Ground Contamination Calling for
Early Protective Actions

OIL2 is a measured value of ground contamination calling for early protective
actions to keep the dose for one year to any person living in the area below the
generic criteria for taking actions to reasonably reduce the risk of stochastic
effects provided in Table 8.

Table 3.2.2: Typical values for ground contamination calling for early protective
actions (OIL2)

OIL OIL value Response action (as appropriate) if the
OIL is exceeded

Environmental measurements

OIL2 | Gamma (y) 100 pSv/h at -Immediately evacuate

Im from surface or a source| -Consider providing iodine thyroid
200 counts/s direct beta (B) [ Blocking

surface contamination - Stop consumption of local produce,
measurement rainwater and milk from animals grazing
10 counts/s direct alpha () | in the area until they have been screened
surface contamination and contamination levels have been
measurement assessed using OILS and OIL6

- Temporarily relocate those living in
the area; before relocation, reduce
inadvertent ingestion; register and
estimate the dose to those who were in
the area to determine if medical
screening is warranted; relocation of
people from the areas with the highest
potential exposure should begin within
days

- If a person has handled a source with a
dose rate equal to or exceeding 100
uSv/hat 1m, provide medical
examination and evaluation; any
pregnant women who have handled such
a source should receive immediate
medical evaluation and dose assessment
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3.2.3. OIL3—Measured Value of Ground Contamination Calling for
Immediate Restrictions

OIL3 is a measured value of ground contamination calling for immediate
restrictions on the consumption of leafy vegetables, milk from animals grazing
in the area and rainwater collected for drinking to keep the dose to any person
below the generic criteria for taking the urgent protective actions provided in
Table 8.

Table 3.2.3: Typical values of ground contamination calling for immediate
restrictions on consumption of food (OIL3)

OIL | OIL value Response action (as appropriate) if
the OIL is exceeded
OIL3 Gamma (y) 1 uSv/h at - Stop consumption of non-essential

Imfrom surface local produce, rainwater and milk
20 counts/s direct beta (B) | from animals grazing in the area until
surface contamination it has been screened and
measurement contamination levels have been
2 counts/s direct alpha (c) assessed using OILS and OIL6
surface contamination - Screen local produce, rainwater and
measurement milk from animals grazing in the area

out to at least 10 times the distance to
which OIL3 is exceeded and assess
samples using OILS and OIL6

- Consider providing iodine thyroid
blocking for fresh fission products and
for iodine contamination if
replacement for essential local
produce or milk is not immediately
available

- Estimate the dose of those who may
have consumed food, milk or
rainwater from the area where
restrictions were implemented to
determine if medical screening is
warranted

124



WYY RFATH! (NTHE , A&, TCSTF W0, 020

3.2.4. OIL4—Measured Value of Skin Contamination

OIL4 is a measured value of skin contamination calling for performing
decontamination or providing instructions for self-decontamination and for
limiting inadvertent ingestion so as:

v' To keep the dose due to skin contamination to any person below the
generic criteria for taking urgent protective action (Table 8);

v" To initiate medical treatment or screening, as required, because the dose
received by any person may exceed the generic criteria for medical
actions (Table 8).

Table 3.2.4: Typical values of skin contamination calling for performing
decontamination or medical examination (OIL4)

OIL OIL value Response action (as appropriate) if
the OIL is exceeded

Skin contamination

OIL4 Gamma (y) 1 uSv/h at 10 | - Provide for skin decontamination and
cm from the skin reduce inadvertent ingestion
1000 counts/s direct beta - Register and provide for a medical
(B) skin Contamination examination
measurement

50 counts/s direct alpha (o)
skin contamination

measurement

Beta monitors should detect both high and low energy beta emitters. Instrument
coefficient (IC = A*n) in (counts/s*cm?)/Bq of contamination monitors should
be greater than or equal to 1 (for high energy beta), 0.2 (for low energy beta) and
0.5 for alpha emitters suitable for contamination monitor. Where A is area (cm?)
of detector and 1 is efficiency of detector (cps/Bq).

125



JIREATH! (S5 , WS, TS 9o, 0 SWJBYY-T |

3.2.5. OILS5 and OIL6- Measured Values of Concentrations in
Food, Milk or Water

OIL5 and OIL6 are measured values of concentrations in food, milk or water that
warrant the consideration of restrictions on consumption so as to keep the
effective dose to any person below 10 mSv per annum. OIL values for restriction
of food, milk or water is given in Tables 3.2.5 and 3.2.6 for deciding response
action if the OIL is exceeded. If more than one radionuclide is present then the
rule of mixtures should be applicable and the sum of the fraction of the actual
concentration of each radionuclide to the specified OIL should be less than one.

Table 3.2.5: Screening oils for food, milk and water concentrations (OILS)

Response action if the OIL is

OIL OIL value exceeded
OIL5 Gross beta (B): 100 Bg/kg | Above OILS: Assess using OIL6
Or

Gross alpha (a): 5 Bg/kg Below OIL5: Safe for consumption
during the emergency phase

Table 3.2.6: Radionuclide specific OIL for food, milk and water concentrations
from laboratory analysis (OIL6)

Radionuclide OIL6 (Bg/Kg) Radionuclide OIL6 (Bg/Kg)
H-3 2x10° Cr-51 8x10°
C-14 1x10* Mn-54 9x10°
F-18 2x108 Fe-59 9x10°
Na-24 4x10° Co-60 8x102
Zn-65 2x10° Sr-90 2x10?
Rb-87 2x103 Y-90 9x10*
Ru-106 6x10? Zr-95 6x10°
Sb-122 2x10° Nb-95 5x10*
Sb-124 5x10° Tc-99 4x10°
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Radionuclide OIL6 (Bg/Kg) Radionuclide OIL6 (Bg/Kg)
La-140 2x10° Tc-99m 2x10%
Ce-144 8x10? I-131 3x10°
Ir-192 8x10° I-132 2x107
Th-232 4.0 I-133 1x10°
U-232 20 1-134 2x10%
U-233 100 I-135 2x10°
U-235 2x10? Cs-134 1x10°
U-238 100 Cs-137 2x10°
Pu-238 50 T1-204 3x10°
Pu-239 50 Pb-210 2.0
Pu-240 50 Po-210 5.0
Pu-241 4x10° Ra-224 2x10°

Am-241/Be-9 50
Pu-239/Be-9 50

3.2.6. OIL7 for marker radionuclides I-131 and Cs-137 concentrations in
food, milk and drinking water

OIL7 values in Table 3.2.7 are expressed as concentrations (Bg/kg) of the two
marker radio nuclides "*'T and '¥’Cs and are used as indicators to determine if
food, milk and water are safe for consumption or not. These default OILs are for
a release from a light water reactor core or spent fuel pool. The concentration of
both of these radionuclides needs to be determined and the OIL is exceeded if
either of the 'I or '¥’Cs values is exceeded. It is important to note that all other
radionuclides likely to be present in the environment after the release from the
reactor core or spent fuel pool are considered in the derivation of the OIL7
values.
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Table 3.2.7:  Default OIL7 for concentrations of markers I-131 and Cs-137 in
food, milk and drinking water

OIL OIL value Response action (as appropriate) if the
OIL is exceeded
OIL7 | Radionuclide concentrations | - Stop consumption of non-essential
in food, milk and drinking food, milk or water;
water1000 Bg/kg of I-131 - Replace essential food, milk and
and 200 Bq/kg of Cs-137 drinking water as soon as possible or

relocate the public if replacements are
not available; and

- Estimate the dose of those who may
have consumed food, milk or drinking
water with concentrations greater than
OIL7 to determine if a medical follow
up is warranted.

3.2.7. OILS for dose rate from the thyroid

OIL8 values for dose rate (uSv/h) from the thyroid in Table 3.2.8 are used to
assess whether the amount of radioiodine in a person’s thyroid warrants a
medical examination and other response actions.

This default OIL is for dose rate from the thyroid and needs to be measured:

(a) after the person has been decontaminated and contaminated outer clothing
removed,

(b) 1-6 days after possible intake of radioiodine,
(c) made with a probe with an effective area < 15 cm?,

(d) by placing the monitoring probe in contact with the skin in front of the
thyroid, and

(e) conducted in a location with a background dose rate of less than 0.2 uSv/h.
Table 3.2.8: Default OIL8 for dose rate from the thyroid

OIL OIL value Response action (as appropriate) if
the OIL is exceeded

OIL8 | Above background dose rate in | - Instruct them to take ITB agent if
contact with the skin in front of not already taken;

thethyroidl to 6 days after - Instruct them to reduce inadvertent
SO ﬁlge.stlon; 11 th itored and

- < - egister all those monitored an

- gié@ﬁ%gg%&gg:ars record the thyroid dose rate; and

- If OILS is exceeded provide them
with medical screening.

- Within days, Estimate the dose to
those whose thyroid dose rate was
greater than OILS to determine if a
medical examination or counseling,
and follow up is warranted.

128



SAWBVL-T JIETH! (S5 , WS, TSI 9o, 0

ANNEXURE 4: URGENT PROTECTIVE ACTIONS AND EARLY
PROTECTIVE ACTIONS AND OTHER RESPONSE ACTIONS

4.1. Urgent Protective Actions and Early Protective Actions and Other
Response

Actions

Two categories of protective actions and other response actions off the site may
be taken in response to an emergency arising from damage to a reactor core or
spent fuel pool:

v Urgent protective actions and other response actions need to be taken
promptly (normally within hours) in order to be effective; their
effectiveness will be markedly reduced if they are delayed. Urgent
protective actions and other response actions include ITB, evacuation,
short-term  sheltering, actions to reduce inadvertent ingestion,
decontamination of individuals, prevention of ingestion of potentially
contaminated food, milk or water, and identification of those needing a
medical examination.

v' Early protective actions and other response actions can be implemented
within days to weeks and still be effective. The most common early
protective actions and other response actions are relocation, longer term
restrictions on consuming contaminated food, and registration of those
who need to receive a medical screening.

These actions can be initiated in two ways. The first is to initiate implementation
of actions within the predetermined emergency zones and distances upon the
declaration of a General Emergency (Table 4.1) and the second is to initiate
implementation of actions after a release as the result of monitoring, comparison
of results with predetermined OILs and identification of areas where OILs are
being exceeded.
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Table 4.1:  Urgent protective actions and other response actions for the public
in a general emergency

= Instruct those within the PAZ to immediately take an ITB* agent,
reduce inadvertent ingestion®, and safely evacuate® to beyond the UPZ.

= [Instruct those within the UPZ to:

v' immediately remain indoors (shelter in place) until
evacuation, take an ITB® agent and reduce inadvertent
ingestion®;

V' if there is a potential? for a severe airborne release,
instruct the population to safely®, “evacuate beyond the
UPZ as soon as possible without delaying evacuation of
the public within the PAZ'

= Instruct those within the PAZ and UPZ, who cannot be safely®
evacuated, to take an ITB agent immediately, to go inside (as feasible,
to shelter in large buildings® "), to shut the windows and doors, and to
listen to the radio, television or to check online for further instructions.

= Instruct transportation systems (air, land, sea) to avoid the PAZ and
UPZ.

= Instruct those within the Surveillance Area (EPD) to reduce
inadvertent ingestion® until the deposition levels are assessed.

= Within the Surveillance Area (ICPD) issue instructions to:

v" place animals on protected (e.g. covered) feed as
appropriate and feasible;

v’ protect food and drinking water sources (e.g. disconnect
rainwater collection pipes);

v’ stop distribution and consumption of non-essential local
produce’, wild-grown products (e.g. mushrooms and
game), milk from grazing animals, rainwater and animal
feed until concentration levels have been assessed using
OIL7,

V' stop distribution of commodities until they have been
assessed; and

v implement controls to ensure all trade meets
international standards and to reassure interested parties
(e.g. other States) that such controls are in place.

= Provide registration and monitoring to see if OIL4 or OIL8 have been
exceeded, decontamination and consistent medical screening and
estimate the dose to those who were in the PAZ and UPZ to determine
if a medical examination or counseling and follow-up are warranted.
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2 If this will not delay evacuation.

® Advise not to drink, eat or smoke and to keep hands away from the mouth
until hands are washed and not to play on the ground or do other activities that
could result in the creation of dust that could be ingested.

¢ ‘Safely evacuating’ means not endangering the lives of those being
evacuated. Patients and those requiring specialized care should be evacuated
beyond the EPD in order to ensure multiple evacuations are not required.

4 General Emergency conditions.

¢ If immediate evacuation is not possible (e.g. owing to snow, floods, or lack of
transportation or a special facility such as a hospital), the public need to shelter
in large buildings if feasible — only for a short period — until safe evacuation
is possible.

The evacuation of the PAZ has priority over the evacuation of the UPZ. If
necessary, evacuation of the UPZ needs to be delayed until it does not interfere
with the evacuation of the PAZ. Evacuation of the UPZ may be phased in such
a way that those areas at immediate risk are evacuated first (e.g. considering
the projected wind direction), or in such a way to be implemented most
effectively (e.g. optimization of the existing road network). However,
ultimately the UPZ may need to be evacuated in all directions due to the wind
shifts that could take place during a release or throughout the time period of a
potential severe release.

¢ The personnel staffing special facilities (i.e. facilities where residents cannot
be moved immediately (e.g. hospitals, nursing homes, prisons), facilities
needed to support the response (e.g. communications facilities), or facilities
where there is a need for protection to avoid other dangers (e.g. chemical
facilities)), as part of the emergency preparedness process needs to be
designated and protected as emergency workers (e.g. provisions for monitoring
and guidance values.

" Arrangements for the monitoring of dose rates inside of special facilities (e.g.
hospitals) where it has been predetermined that sheltering will be an initial
protective action need to be made in advance when putting in place emergency
plan arrangements.

! Local produce is food that is grown in open spaces that may be directly
affected by the release and that is consumed within weeks (e.g. leafy
vegetables).

Engr. Md. Anwar Hossain
Senior Secretary
Ministry of Science and Technology.
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