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AR BN B & O RN & I o &
WUFEL %% BRI FERGIIZERT (RIEHE) Hedh
Wit v & —WFFe S BT SR S BR By Wy B 56 - A R T
1960 4ELRAMERE L TV /23R~ v A GEBICHL % 1T -
THMENEREZH - LAY T RA) &, 1971 E» 5
SPF (specific pathogen free MW : K % DI LAy %5
R PER L 7R B i R RE) AL L TR A
AT DS54 H F THERE - BE1T> T 5. B
WIEBIZBNTZOR LN 55 LT, [ L7-5R
DYOREEH O LOBFEL THB L Z L IFFEFICHEE
Thbd, TNET, BRTHRFL TEALRT T AL
SWT, C3H/He %<7 ADINAFH AR 28 Y
KT 27 —%. E51212 %4 (A/INrs. BALB/c-nu/
nu, BALB/c-nu/+. C3H/HeNrs. C3H/HelJ-bg. C57BL/
6JNrs. C57BL/10. C57BL/10.C57BR/SgSn (B10.BR).
C57BL/10.DBA/2/newSn (B10.D2). C57BL/10.NRH-
Thy-1* (B10.Thy1.1/Nrs), C.B-17/Icr-+/+. C.B-17/Icr-
scid, RFM/Ms., STS/A) D F# 7 — 2 122w
THRELTEZ2Y, SHHEHRE LT, SHIBVT
SPEYY AL LTEH L TWAHAmM /v 2777 b
A (B HBETARET R TETHE SR T, E¥ %

*ORBHN L 2 -MRERRITERREMEER - BER
RE- 37 £5 7R
() FMIVZ - H—ER

WA RS v A, T &b EH C3H/HeNrs-Atm™ ™/
NrsFnt) RO ZDTANVKI LTI A (Vv 777 b
XTI ADN R, BIATF. BEEE DICIEF L~V R) &k
IZ2oWT, ZOMEFRET— 2 2 HmET %0

Z%B. Atm 13 Ataxia (A) -Telangiectasia (T) Mutated
M) »HAMTFSNIZBIZTF T, TOERIE MIE
VB EEIRAE (A). BMIMAELRE (T), fEAE
ZEIERE T2 HREASERZHIDO 1 O TH S A-T
DFEHE SHTWE Y, T2, AT IS HURR R
B IR B 72 0 DNA & 1K D F 3 J OV BB 7 BB PR N 355
DOEMR EMEbIL, Atm &GO AAANDOREL O
BRASIEAEE A ISR O TV 5,

2. MHEFE

1) =9 A

C3H/HeNrs-Am™' ™" /NrsFnt: K [E o [F 37 5 24 #f 42
Fr (NIH) @ A. Wynshaw-Boris ® 7 v — 72 X 5 T
1996 EIC/EH & L7z 129/SVEV-Atm / v 2 77 b=
ZH0 1997 EITHERFEA Sz, SO AD
FMIT 129 %2 THREL TV A D, Wil - HH - 5
it SRR CHERE L T b C3H/HeNrs ¥ 7 2 %
BTiedraryz=y 7 RH FEEofETUMED
LOERFREF UBEETHELS 2L 7 AR O
FHREHELA, 22T, I98FELIVHESITE ST

EE1 C3H/HeNrs-Atm™"" & 688

BEH2 C3H/HeNrs-Atm™“" & 68

E&H3 C3H/HeNrs-Atm™" &1 638k
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CACEEAFHRE X[ O

EIFES WG MR MTow N

C3H/HeNrs IR LR (— OB DR L DZERL) A
BgH S, 2001 4E 125 LACHE 15 A8 H 22 & Wk s B 2317
bRTHFI YYo=y 7 RgEHHShe ", 2
D% 2001 412, UFITBWCTHFEWRIC X 2 mE L%
T, WIEW SPF ~ 7 AEREMEEICHE W T Atm N T
o/ v s 7w (C3H/HeNrs-Atm™ " /+/NrsFnt:
C3H/HeNrs-Atm™* L) <7 A& T4 VK4 T
(C3H/HeNrs-Atm*/Atm*/NrsFnt; C3H/HeNrs-Atm™**
LWE) = AR ISR L C YRR & AR - B L Tz,
EHIZ20044E L), Atm AT T/ v 2777 b Ad
Lo EIT, Atm AT/ v 2 7 b (C3H/HeNrs-
Atm"™" "/ 4tm™" " /NrsFnt; C3H/HeNrs-dtm™ " & W ),
Atm 70/ v 27 7% b (C3H/HeNrs-Atm™*7), 74
VK (C3H/HeNrs-Atm™ ) @ 3 @5 TR < 2 D
BRI Twh, 209 B 2004 4E 8 H 5 2006
4E 12 24 $ 7z C3H/HeNrs-Atm™ ™7 < 2 258 (F
A 138, A A :120) PE (B E 1), 2003 4 12 H 20 5
2006 4F 8 A2k F N7z C3H/HeNrs-Atm™ ™7 < 2 329
(F R 173, A Z:156) Pt (GE2), J% U8 2003 4 12
H A5 2006 4 11 A124: F 7z C3H/HeNrs-Atm™ ™ <
% 2299 (F A :153, X A :146) VL (HH3) ZH k&
LT L7,

2) #mAs
BEHUTORAZE/RL T, M ZHLTwbE< Y
AW SPF TH5HZ & wfEil L7,
a) < ADWA
BEREDY F A4 T =<7 A (BB L 7> - Ei#~
T A) R L CUT OMA %475 720
AR  REIRE R BN IR (AR E &
) EATV, B IR0 B AR A A S0 L 7.
MDA RRAT : Bl LT, R, B A O MRS REE
M, DHL %8 KE:#h, NAC % K5 #h, PPLO % K5 Hu,
FSE R ZH VT, HIVER THIE (Salmonella

spp.), Citrobacter rodentium, f% i W (Pseudomonas
aeruginosa) , Pasteurella pneumotropica,Corynebacter-
ium (C.) kutscheri, Mycoplasma (M.) pulmonis O &4t
27z

M RRA « B DOS. BERBUfE (ELISA) . MK
Wik (IFA) B % VT C. kutscheri, M. pulmonis, 5 4
¥ —1§ (Tyzzer s organisms). #1— - /N F )L A (CAR
bacillus). & ¥ ¥ 4 % 4 VA (Sendai virus (HVIJ)).
<7 A% 4 VA (Mouse hapatitis virus) 1Zk3 %
L3 DY 2 <720

SROEERRAT « I o7 A I 2 B 720
b) FEEOMRA

FH O~ 2% O FiEIEAE 2 PRI NAC HAS 1 -
NAC %EXH . 5 X 0 DHL ZERE L THIFE L CRrIRIN
&I IS I P IR 0 R e % TR 7z
c) LN OB

RYREREOETHE M) T T4 v 74 ERE;
WTHELTZOEREL, I, fFREORAT 7%
NAC AR T2 L CRRIRIN O A M % 72

3) FIHBEE

~ 7 A1 SPF Bh A - FEEBE 1 B~ 7 A fE R TH
L. A% 3IBERE D ST Or— VI AR TH—fH
HTHEF L7 =13 17cmW X 30cmD X 1lecmH @
THI=Zy A8 (M FIRASRWRE) T KTy SO
R & GERIMLERER) 2 AN TI121T 20 5O ®EE
ARWBWBIHE L7z R 1217T 20 45 THITEZAA
WA L7z Ly MROBESE MB-1 (MG 5 %
F 7o, FROBKIGHR EREAIK vy B &R
K10 = 2ppm B X O ERIRINE pH3.0 = 0.2 ISF%E L
7ot HHEEI S 27, SHSEIME23 £2C, @E
50 = 10% (HERF L 720

4) WX H LWk

BMETH Y ADE A - X AZNENH 20 ~ 30 Fl
oW, H—fEkofE, FE. BEXER 3 Bl
512 M E CHBEIE L. £72. 2hs LRlofsk
ZOWT3~12HEKETIHATEICHEA L., BiER
ZlE L7 8512, KHHOKRA ¥ T EIPHME L
PR EZ RO, tMEERIT> CTHEARHE L.
a) fRE

WY LMK Gr/hH 0.1g) ZIHWTHIE Lz, &
5123 B ORE 2 LM L L TR EIOKRERINER (%)
ZEHR L7z,
b) &, BE. B

MR Y T F VT — 7 OVEREREE T T 2 OR/ANVH
B :0.1em) ZHWTHE Lz, €512, BE (%) 32
B/MhE+RRICEY KD,
c) ME#FEm, REI

3B, 12 E CHKTEICH R - A XK 8~
20 FIZDWT, BE ORISR TR ST, DRk
Dl & D ERIMEAT, 217 CTllgs 2 hEm L. I
A2 ET LKA GR/hHE :0.001g) TRl L7z,
BT, BEOREL (%) ZEiFERE/AEICXDY
Ked7zo

3. faR - ER

E1~6BLIUKI ~ 18 IZKRMOMERRE R L7z,
F /2. £MICiE. F—#E# 2 &2 C3H/HeNrs-Atm™
< A & C3H/HeNrs-Atm™™ }% 0¥ C3H/HeNrs-Atm™*
<7 AOPEME tRE L. TOREERLZ,

R (M1, 2) TiE, F A - A A% HI2 C3H/HeNrs-
Atm™ 53 C3H/HeNrs-Atm™*” 3 % 1F C3H/HeNrs-
Atm™ ™ X0 5 E\E D o 2o REBEME TR, C3H/
HeNrs-Atm™ " O F 2D RHPMOBETRI T 2 X DA
BAED/NE Do 72

R ERIZ, AR - AR EBIIMERLTRTOR
P2 B W T, C3H/HeNrs-Atm™ ™ ol % C3H/HeNrs-
Atm™* T O C3H/HeNrs-Atm™ ™ o X 1) 5% v i 7]
CHhotze Thbb, F A - A AL DBHITC3H/HeNrs-
Atm™ " OfFEE (43, 4) 1% C3H/HeNrs-Atm™ " J%
OF C3H/HeNrs-Atm™ ™" O 2 & ) AE I —TJ5, I
FaAdEk (X3, 4) ZZEN5 2BETFEHODOLNE
fEZR L7z,

BO(E7.8) 0 (K9.10) KO (K11, 12) Tid,
FA - AREDITWTIOMARICE VTS C3H/HeNrs-
Atm™ @ i %% H A5 C3H/HeNrs-Atm™ " Jr 08 C3H/
HeNrs-Atm"*? O X ) FREICBE» > 72 b 00, g
FRATEILTIE 3 BET R~ AMICKE 22D 5
720

Mg (P13, 14)., #H#E (X4 15), 5 (K16) Tid,
FA - AAEBIZVTNOMBENIZB VTS C3H/HeNrs-
Atm™ ) DI ERIIAFICE L, XS SR ERAE
HOBABIMMETH 572, FICZOREL FH O E
AR, HEORMIHE S o B3 % I3IE—E
ThHoTlo

—J. B ("5, 6) IZBWTIE, A - X RE BN
BEEIZ. HDHBEEITHB VT C3H/HeNrs-Arm™ ™ o fii
PHBEICEP 2L H 7225 LT3 #ETE Y
AR TREREIL SN h o720 T ERAEL
T3, C3H/HeNrs-Atm™ ™ O o> 2 ilifz TR~
ADMEL Y ENEINICH D) . GBI X > TIEERED A
DY A

R, BE. B%E (M17.18) LTI, A - 4
ZEBIZWTFhOBERNIZBWTH, C3H/HeNrs-Atm™
DR ERESETAHBEIRMEZ RS —T. TORFE
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SYIN Ul peonpoaday ad1p paiqu] 44S uo eleq |eolwoleuy  Ajjuaosa Jo synsai ayj|

13



FEEFONTAMRHT MO0 NTACEHEAHMT IO

#:1 C3H/HeNrs-A tm””('/')(o” ) O)ﬁﬁﬁu%mﬁwﬁ

+ 1.00

I T T O T T T T T N

& (g) * 14.2 + 1.40 18.1 + 1.44 19.9 + 1.50 21.7 £ 1.65 22.6 + 1.67 23.4 + 1.56 24.4 £1.72 + 1.66 25.7 + 1.51
AEIEINE (%) * 100 159 + 10.0 203 + 17.7 223 + 21.1 243 + 23.4 253 + 25.7 262 + 26.3 274 + 27.9 281 + 26.6 288 + 27.4
BREK (cm)* 12.92 + 0.53 14.63 = 0.50 15.9 + 0.45 16.73 + 0.42 17.3 £ 0.42 17.6 £ 0.39 17.84 + 0.38 17.99 + 0.36 18.17 + 0.40 18.26 *+ 0.39
&K (cm) * 6.75 + 0.25 7.57 + 0.27 8.21 + 0.29 8.58 + 0.24 8.84 + 0.23 8.97 + 0.21 9.07 £ 0.19 9.16 + 0.16 9.26 + 0.20 9.3 £0.18
BE(cm)* 6.17 + 0.40 7.06 + 0.34 7.7 +£0.29 8.15 + 0.26 8.46 + 0.28 8.64 + 0.28 8.77 + 0.26 8.83 + 0.28 8.91 + 0.29 8.96 + 0.29
BE(%)* 47.7 £ 1.59 48.2 + 1.21 48.4 £ 1.13 48.7 + 0.84 48.9 + 0.85 49.1 + 0.84 49.1 + 0.76 491 + 0.78 49 + 0.82 49.1 + 0.82
i 25780 72 T 31 11 15 10 13 10 11 10 10 12 13
B (g) 0.342 + 0.091 0.785 + 0.142 1.098 + 0.107 1.191 + 0.126 1.232 + 0.160 1.31 £ 0.138 1.233 + 0.066 1.331 + 0.113 1.26 + 0.173 1.235 + 0.066
FFAELE (%) 4.547 + 0.264 5.77 + 0.301 5.989 + 0.172 6.106 + 0.345 5.709 + 0.678 5.633 + 0.208 5.336 + 0.235 5.605 + 0.373 5259 + 0.378 5.024 + 0.153
B (g) 0.079 =+ 0.045 0.132 + 0.033 0.124 + 0.020 0.117 £ 0.020 0.117 £ 0.030 0.114 + 0.024 0.128 + 0.038 0.186 =+ 0.074 0.128 + 0.064 0.098 + 0.016
[ E L (%) 0.977 = 0.313 0.965 + 0.137 0.679 + 0.103 0.607 + 0.125 0.542 + 0.145 0.485 + 0.070 0.561 + 0.196 0.776 + 0.292 0.531 + 0.242 0.4 + 0.057
B (g) 0.102 + 0.024 0.215 + 0.062 0.304 + 0.032 0.346 + 0.052 0.344 + 0.068 0.417 + 0.048 0.407 =+ 0.046 0.424 + 0.031 0.406 + 0.042 0.419 + 0.036
BAELE (%) 1.365 + 0.105 1.574 + 0.322 1.658 + 0.083 1.77 £ 0.192 1.589 + 0.264 1.793 + 0.114 1.756 + 0.111 1.784 + 0.060 1.7 + 0.097 1.703 + 0.122
1 (g) 0.042 + 0.008 0.06 + 0.008 0.073 + 0.009 0.08 + 0.006 0.084 + 0.017 0.093 + 0.013 0.091 =+ 0.008 0.091 =+ 0.008 0.091 =+ 0.007 0.094 + 0.005
DRELE (%) 0.573 + 0.088 0.448 + 0.032 0.401 =+ 0.029 0.411 £ 0.027 0.389 =+ 0.068 0.402 + 0.035 0.393 + 0.020 0.384 =+ 0.021 0.382 + 0.014 0.381 = 0.019
i (g) 0.072 + 0.012 0.091 + 0.015 0.105 £ 0.013 0.108 =+ 0.006 0.106 + 0.013 0.118 = 0.012 0.115 + 0.011 0.122 + 0.006 0.113 £ 0.008 0.114 + 0.008
FiAE L (%) 0.984 + 0.136 0.673 + 0.055 0.575 + 0.056 0.561 + 0.066 0.49 + 0.039 0.51 + 0.038 0.5 + 0.059 0.513 + 0.026 0.476 + 0.034 0.464 + 0.039
BBz (g) 0.028 =+ 0.005 0.03 *+ 0.008 0.028 + 0.007 0.027 + 0.003 0.026 + 0.008 0.023 + 0.002 0.017 =+ 0.002 0.019 =+ 0.007 0.022 + 0.018 0.018 =+ 0.009
BaBRIAE LE (%) 0.389 + 0.067 0.223 + 0.055 0.151 + 0.035 0.139 + 0.023 0.12 + 0.035 0.1 £ 0.013 0.072 + 0.010 0.08 =+ 0.031 0.093 + 0.078 0.074 + 0.039
FE5 (g) 0.021 =+ 0.005 0.035 + 0.019 0.037 =+ 0.005 0.035 + 0.002 0.056 =+ 0.041 0.035 + 0.002 0.034 + 0.003 0.032 =+ 0.004 0.033 =+ 0.003 0.032 + 0.002
BEAEL (%) 0.277 + 0.038 0.256 + 0.098 0.2 + 0.022 0.183 + 0.025 0.249 + 0.151 0.15 = 0.011 0.146 + 0.017 0.134 + 0.016 0.137 £ 0.013 0.13 = 0.009

CAIEEEIS 23 (A—EFOSATEIEE 2128 % TAE)

#2 C3H/HeNrs-Atm’"’("')

+ 1.57

%jﬂiﬂ’ﬂlf?ﬁ‘mﬁ

B

RERFHEFERE

I I T 7 S T S ST N SR

#HE(g)* 11.9 + 1.74 5+ 1.63 16.3 + 1.51 + 1.61 17.9 + 1.96 18.8 + 2.01 19.7 + 2.31 20.4 + 2.47 20.9 + 2.66
AEIINE (%) * 100 134 £ 11.5 170 +16.5 185 + 19.3 193 + 20.8 203 + 21.0 213 + 241 223 + 25.7 231 + 27.9 237 + 28.8
ERE (cm)* 12.96 + 0.84 14.53 + 1.04 15.5 + 0.87 16.28 + 0.84 16.7 £ 0.79 17.01 £ 0.75 17.34 + 0.82 17.48 + 0.86 17.77 + 0.87 17.89 + 0.85
&K (cm) * 6.65 + 0.43 7.48 + 0.53 7.85 + 0.42 8.24 + 0.40 8.45 + 0.37 8.59 + 0.35 8.72 + 0.41 8.78 + 0.44 8.96 + 0.43 9.01 + 0.40
BE(cm)* 6.31 + 0.53 7.06 + 0.55 7.65 + 0.51 8.04 + 0.48 8.25 + 0.45 8.42 + 0.43 8.63 + 0.45 8.7 + 0.47 8.81 + 0.48 8.88 + 0.50
BE(%)* 48.7 + 1.83 48.5 + 0.91 49.3 + 1.09 49.4 + 0.84 49.4 + 0.70 49.5 + 0.73 49.7 + 0.77 49.7 + 0.89 49.6 + 0.76 49.6 + 0.82
R8I E T3 8 12 10 8 10 10 10 12 10 10
B () 0.339 =+ 0.033 0.707 + 0.055 0.898 + 0.143 0.945 + 0.044 1.014 + 0.126 0.993 =+ 0.089 1.115 + 0.091 1.134 + 0.109 1.124 + 0.150 1.202 + 0.178
FHAELE (%) 4.372 + 0.231 5.764 + 0.909 5.84 + 0.496 5684 + 0.215 5776 + 0.289 5.563 + 0.355 5.636 *+ 0.196 5518 + 0.246 5577 + 0.483 5.438 + 0.393
% () 0.077 + 0.024 0.118 =+ 0.024 0.109 + 0.021 0.107 + 0.015 0.113 £ 0.024 0.128 + 0.044 0.149 =+ 0.031 0.138 =+ 0.025 0.138 =+ 0.028 0.161 * 0.032
PR E EE (%) 0.999 + 0.312 0.957 + 0.199 0.711 £ 0.119 0.643 + 0.086 0.647 + 0.127 0.72 = 0.271 0.749 + 0.132 0.67 = 0.090 0.686 + 0.146 0.734 £ 0.147
% (g) 0.114 + 0.008 0.19 + 0.018 0.212 + 0.032 0.233 + 0.012 0.246 + 0.026 0.244 + 0.023 0.278 + 0.019 0.278 =+ 0.035 0.275 + 0.019 0.289 + 0.015
BIRELE (%) 1.465 + 0.046 1.539 + 0.224 1.376 *+ 0.066 1.402 + 0.064 1.404 + 0.101 1.368 + 0.080 1.404 + 0.040 1.35 + 0.076 1.371 + 0.098 1.318 = 0.102
i (g) 0.041 =+ 0.003 0.063 =+ 0.005 0.068 =+ 0.007 0.078 + 0.017 0.073 =+ 0.009 0.076 * 0.007 0.081 =+ 0.006 0.083 =+ 0.008 0.084 + 0.006 0.087 + 0.005
DIFELE (%) 0.525 + 0.021 0.51 + 0.074 0.445 + 0.029 0.466 + 0.102 0.417 £ 0.041 0.426 + 0.034 0.409 + 0.015 0.404 + 0.023 0.42 + 0.022 0.395 + 0.021
i (g) 0.073 * 0.006 0.09 + 0.021 0.093 £ 0.014 0.105 £ 0.016 0.105 £+ 0.013 0.099 + 0.009 0.108 =+ 0.008 0.108 £ 0.010 0.109 =+ 0.011 0.113 £ 0.012
BiAE L (%) 0.936 + 0.065 0.729 + 0.158 0.604 + 0.058 0.632 + 0.089 0.599 + 0.053 0.556 + 0.028 0.544 =+ 0.031 0.528 =+ 0.027 0.544 + 0.046 0.516 * 0.068
BBz (g) 0.026 + 0.003 0.045 + 0.021 0.032 + 0.006 0.035 + 0.005 0.024 + 0.007 0.025 + 0.008 0.024 + 0.004 0.028 =+ 0.007 0.03 + 0.013 0.022 + 0.005
BaBRIAE L (%) 0.341 + 0.034 0.374 = 0.194 0.206 =+ 0.034 0.21 + 0.028 0.139 + 0.038 0.142 + 0.043 0.123 + 0.017 0.133 + 0.028 0.146 =+ 0.059 0.102 + 0.025
F=(g) 0.006 =+ 0.002 0.012 + 0.004 0.025 + 0.013 0.041 £ 0.011 0.033 £ 0.010 0.036 * 0.006 0.038 + 0.010 0.038 + 0.015 0.038 + 0.016 0.037 + 0.008
FEREL (%) 0.081 £ 0.021 0.097 + 0.041 0.154 + 0.067 0.245 + 0.074 0.191 + 0.064 0.202 + 0.037 0.195 + 0.050 0.184 + 0.058 0.187 + 0.067 0.166 + 0.028
AELE G20 (F—REFOSREIEE £ 12:88 % TAE) RS TFHEFERE
%3 C3H/HeNrs-Atm™"(5) DI I fil
K& (g)* 11.2 +£1.13 16.5 + 2.04 21 +2.30 23.4 + 1.47 253 + 1.44 26.3 + 1.56 27.5 + 1.51 28.3 + 1.66 28.9 + 1.69 29.8 + 1.69
REIEINER (% )" 100 148 = 15.0 188 = 17.8 210 £ 15.9 228 + 17.4 236 £ 17.0 247 £ 17.2 254 + 18.3 260 + 17.3 268 + 19.7
SRR (cm)* 13.83 + 0.35 15.51 + 0.49 16.78 + 0.51 17.68 + 0.39 18.12 + 0.35 18.4 + 0.31 18.7 £ 0.30 18.84 + 0.33 18.99 + 0.32 19.08 + 0.33
& (cm)* 7.06 + 0.28 7.95 + 0.39 8.69 + 0.38 9.09 + 0.26 9.28 + 0.21 9.39 + 0.22 9.54 + 0.20 9.61 + 0.22 9.7 + 0.20 9.74 + 0.21
BE(cm) 6.76 + 0.23 7.56 + 0.25 8.09 + 0.24 8.59 + 0.29 8.85 + 0.28 9.01 + 0.25 9.16 + 0.26 9.23 + 0.23 9.29 + 0.23 9.34 + 0.22
BE (%) 48.9 + 1.33 48.8 + 1.40 482 +£1.17 48.6 + 1.08 48.8 + 0.96 48.9 + 0.95 49 + 0.94 49 + 0.84 48.9 + 0.73 49 + 0.72
i 25781 72 T 31 18 20 20 11 10 10 10 17 9 18
¥ (8) 0.448 + 0.084 0.906 + 0.152 1.26 + 0.120 1.31 £ 0.092 1.401 + 0.095 1.435 + 0.138 1.393 + 0.146 1.334 + 0.084 1.278 + 0.108 1.382 + 0.139
FHAELE(%) 4.414 + 0.338 5.557 + 0.426 59 + 0.316 5.68 + 0.312 5.415 + 0.273 5.309 + 0.187 5.15 + 0.260 4.854 + 0.219 4.674 + 0.207 4.76 + 0.356
% (g) 0.088 =+ 0.024 0.15 + 0.029 0.129 + 0.021 0.121 + 0.023 0.12 + 0.017 0.119 £ 0.015 0.109 =+ 0.009 0.107 £ 0.015 0.121 =+ 0.044 0.105 + 0.016
IERELE (%) 0.858 + 0.156 0.922 + 0.135 0.604 + 0.084 0.525 + 0.104 0.463 =+ 0.062 0.438 + 0.036 0.405 + 0.032 0.389 =+ 0.051 0.444 + 0.170 0.363 * 0.065
E(g) 0.15 %+ 0.021 0.253 + 0.040 0.368 =+ 0.036 0.413 £ 0.030 0.473 £ 0.043 0.5 £ 0.072 0.494 + 0.062 0.486 + 0.034 0.48 + 0.037 0.511 + 0.044
BREL (%) 1.492 + 0.095 1.553 + 0.115 1.723 = 0.112 1.792 + 0.127 1.826 *+ 0.096 1.84 + 0.137 1.82 + 0.098 1.766 + 0.068 1.756 + 0.064 1.761 = 0.103
1 (8) 0.052 + 0.006 0.073 £ 0.010 0.086 + 0.011 0.097 + 0.004 0.104 + 0.007 0.107 £ 0.011 0.105 + 0.010 0.108 =+ 0.007 0.103 =+ 0.007 0.114 = 0.010
DEE (%) 0.519 + 0.052 0.452 + 0.030 0.402 =+ 0.041 0.423 + 0.018 0.402 + 0.019 0.397 + 0.024 0.389 + 0.013 0.392 + 0.019 0.376 + 0.012 0.394 + 0.026
Bifi(g) 0.089 =+ 0.009 0.105 + 0.013 0.116 £+ 0.017 0.126 =+ 0.009 0.124 £ 0.010 0.132 + 0.014 0.133 =+ 0.008 0.131 £ 0.010 0.124 + 0.012 0.13 *+ 0.022
RS H (% ) 0.892 + 0.068 0.646 =+ 0.050 0.544 + 0.069 0.545 + 0.033 0.482 + 0.042 0.487 + 0.019 0.494 + 0.021 0.476 + 0.024 0.455 + 0.043 0.449 + 0.071
Bz (g) 0.053 + 0.010 0.053 + 0.010 0.054 + 0.010 0.05 + 0.006 0.045 + 0.006 0.036 =+ 0.006 0.036 =+ 0.004 0.03 + 0.003 0.026 =+ 0.004 0.027 =+ 0.004
PRI LE (% ) 0.523 + 0.080 0.329 + 0.073 0.25 + 0.040 0.216 + 0.027 0.174 + 0.035 0.134 + 0.018 0.135 + 0.020 0.108 + 0.013 0.095 + 0.015 0.093 + 0.013
¥ (8) 0.048 =+ 0.008 0.081 + 0.018 0.126 + 0.025 0.138 + 0.010 0.15 + 0.009 0.155 + 0.045 0.159 + 0.010 0.157 + 0.008 0.164 + 0.015 0.166 + 0.013
FEBARELE (%) 0.478 + 0.055 0.496 + 0.077 0.589 + 0.108 0.597 + 0.032 0.579 =+ 0.033 0.562 + 0.144 0.59 + 0.032 0.57 + 0.028 0.602 =+ 0.036 0.573 + 0.039
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#4 C3H/HeNrs-Atm’"’(+")

OD%ﬁU?E‘J%ﬁFﬁ

K& (g)* + 1.49 13.8 £ 1.38 17.4 £ 1.57 19.2 £ 1.40 20.2 £ 1.32 + 1.40 21.8 = 1.44 225 £ 1.71 23.2 £ 1.54 241 = 1.69
REEINE (% )" 100 139 = 9.5 175 = 16.1 1983 £ 176 204 £+ 20.6 212 + 21.7 220 = 22.2 227 £ 25.0 234 £ 229 243 £ 25.5
FEE R (cm)* 13.58 = 0.56 15.26 + 0.46 16.35 + 0.56 17.18 = 0.37 17.63 = 0.32 17.88 = 0.32 18.17 £ 0.35 18.33 = 0.33 18.49 + 0.35 18.58 = 0.36
& (cm)* 6.94 + 0.29 7.79 £+ 0.29 8.29 + 0.37 8.73 £ 0.25 8.94 £ 0.24 9.05 £ 0.24 9.19 + 0.23 9.29 + 0.23 9.38 £ 0.27 9.42 + 0.26
B (cm)* 6.64 + 0.32 7.47 £ 0.26 8.06 = 0.33 8.46 = 0.22 8.69 = 0.19 8.83 = 0.19 8.98 + 0.22 9.083 + 0.22 9.11 £ 0.22 9.16 £ 0.22
BE(%)* 48.9 + 0.86 48.9 = 1.03 49.3 £+ 1.30 49.2 + 0.88 49.3 = 0.86 49.4 + 0.80 49.4 + 0.79 49.3 £+ 0.83 49.3 = 0.94 49.3 + 0.87
i 25 8 7 T 25 21 16 10 13 10 14 13 10 10 15
B (8) 0.41 £ 0.071 0.751 = 0.144 1.005 = 0.144 1.054 = 0.057 1.102 = 0.086 1.124 £+ 0.083 1.095 + 0.084 1.173 = 0.156 1.09 £ 0.091 1.114 £+ 0.080
FAELE (%) 4609 £+ 0.416 5.147 = 0.844 5.349 = 0.705 5.372 £ 0.247 5.481 = 0.303 5.362 = 0.350 4952 + 0.261 4.966 *+ 0.493 4.84 + 0.305 484 + 0.182
B2 (g) 0.083 * 0.026 0.119 £+ 0.026 0.112 £ 0.026 0.122 £ 0.026 0.115 £ 0.017 0.123 £ 0.017 0.125 = 0.012 0.135 £+ 0.029 0.142 £ 0.032 0.134 £+ 0.021
PRAELE (%) 0.917 £+ 0.235 0.816 = 0.180 0.596 + 0.126 0.62 = 0.118 0.571 £ 0.061 0.586 + 0.083 0.566 * 0.064 0.567 + 0.093 0.628 = 0.118 0.583 * 0.087
B(8) 0.133 £+ 0.022 0.208 =+ 0.041 0.257 £+ 0.028 0.279 £ 0.032 0.273 £ 0.021 0.306 £ 0.028 0.318 = 0.019 0.318 £ 0.021 0.307 = 0.026 0.315 = 0.025
BAEL (%) 1.505 = 0.116 1.42 £ 0.229 1.369 = 0.147 1.425 = 0.171 1.357 = 0.063 1.459 + 0.088 1.439 * 0.056 1.354 + 0.082 1.36 = 0.061 1.372 = 0.086
1(8) 0.05 + 0.010 0.07 = 0.009 0.076 = 0.011 0.087 £ 0.008 0.083 = 0.013 0.089 £ 0.008 0.09 + 0.004 0.098 = 0.010 0.093 £ 0.008 0.092 + 0.006
DFELE (%) 0.57 £+ 0.151 0.477 = 0.052 0.407 £ 0.066 0.444 + 0.027 0.413 £+ 0.056 0.424 + 0.026 0.408 + 0.022 0.42 £ 0.077 0.413 £+ 0.026 0.402 + 0.033
fiti (g) 0.083 = 0.012 0.104 = 0.027 0.104 £+ 0.019 0.116 = 0.008 0.119 = 0.009 0.122 = 0.008 0.125 £+ 0.007 0.122 = 0.010 0.128 = 0.012 0.117 = 0.007
BifASELE (%) 0.946 + 0.193 0.712 = 0.158 0.557 = 0.101 0.589 £ 0.037 0.592 + 0.031 0.582 £ 0.033 0.564 + 0.035 0.517 £ 0.025 0.565 *= 0.034 0.511 = 0.039
FIRR (g) 0.048 = 0.010 0.063 = 0.018 0.057 £ 0.009 0.057 £ 0.006 0.055 =+ 0.007 0.051 £+ 0.018 0.042 + 0.004 0.044 + 0.008 0.037 £ 0.006 0.034 + 0.007
BapRIAELE (% ) 0.535 £ 0.094 0.431 = 0.131 0.307 £ 0.061 0.292 + 0.032 0.272 = 0.036 0.244 * 0.096 0.189 *+ 0.023 0.191 = 0.054 0.164 *= 0.026 0.149 *+ 0.025
F=(8) 0.008 + 0.003 0.024 £+ 0.017 0.05 £+ 0.023 0.059 + 0.020 0.075 £+ 0.020 0.08 = 0.029 0.096 + 0.026 0.087 £ 0.021 0.083 = 0.030 0.092 + 0.029
FERELL (%) 0.088 = 0.023 0.16 = 0.099 0.265 = 0.114 0.298 = 0.098 0.371 = 0.098 0.384 = 0.142 0.431 = 0.099 0.365 *= 0.084 0.362 = 0.116 0.399 = 0.124
CRIELEIE24 T (F—E#OZSREIEER 2 12:88 % TAE) KRBT HFERE

5 C3H/HeNrs-Atm™** (s

0)%“']%1394%‘&1”&

I O S T S S S S ST S "
K& (g)* 10.6 £ 1.32 16.8 £ 1.47 21.3 £ 1.11 23.3 £ 1.23 251 £ 1.20 26.2 + 1.45 + 1.43 28.1 £ 1.58 + 1.53 29.8 + 1.85
REEMNR (% ) 100 160 = 11.3 204 £ 17.4 223 = 20.4 240 + 225 251 £ 245 258 + 23.5 269 + 25.7 277 + 25.7 284 + 25.7
FEE &K (cm)* 13.6 £ 0.72 15.36 + 0.64 16.65 = 0.46 17.49 £+ 0.40 18.09 = 0.35 18.41 = 0.33 18.63 = 0.33 18.75 = 0.33 18.95 = 0.35 19 £ 0.35
A& (cm)* 7.1 £ 0.32 8.04 = 0.28 8.67 = 0.25 9.04 = 0.25 9.3 + 0.22 9.42 + 0.23 9.583 + 0.17 9.58 £ 0.17 9.71 £ 0.20 9.74 £ 0.19
EE&(cm)* 6.49 + 0.52 7.32 + 0.45 7.98 + 0.39 8.45 + 0.32 8.79 £ 0.27 8.99 + 0.25 9.09 + 0.28 9.17 £ 0.27 9.24 + 0.26 9.26 + 0.28
BE(%)* 47.7 £ 1.92 47.6 £ 1.38 479 £ 1.45 48.3 £ 1.18 48.6 = 0.97 48.8 = 0.94 48.8 + 0.88 48.9 = 0.84 48.8 = 0.85 48.7 = 0.86
i 2580 7E T 35 13 15 11 10 9 10 12 14 11 17
B (g) 0.404 £ 0.086 0.993 = 0.174 1.231 = 0.069 1.327 £ 0.067 1.317 £ 0.118 1.381 = 0.164 1.28 £+ 0.083 1.346 *+ 0.096 1.329 + 0.055 1.339 £+ 0.101
FFAZELE (%) 4.248 + 0.338 5.743 *+ 0.445 5.863 = 0.257 5.799 £ 0.224 5.381 = 0.312 5.331 £ 0.520 4916 = 0.167 4.832 = 0.214 4.896 = 0.158 4.768 = 0.300
B (g) 0.083 * 0.022 0.159 + 0.022 0.122 = 0.016 0.116 £ 0.010 0.118 £+ 0.023 0.108 £+ 0.019 0.103 = 0.010 0.116 = 0.028 0.115 = 0.010 0.124 + 0.071
PRAEL (%) 0.866 = 0.155 0.94 + 0.196 0.582 + 0.092 0.508 £ 0.037 0.479 £+ 0.080 0.414 £+ 0.065 0.393 =+ 0.031 0.416 = 0.094 0.423 £+ 0.039 0.444 + 0.258
E(g) 0.141 £+ 0.021 0.275 £+ 0.054 0.348 £+ 0.034 0.422 + 0.018 0.433 £+ 0.056 0.475 = 0.060 0.472 £+ 0.048 0.488 £ 0.030 0.491 £+ 0.024 0.499 + 0.043
BYAELE (%) 1.496 * 0.088 1.581 = 0.107 1.654 = 0.104 1.844 £+ 0.052 1.762 = 0.150 1.832 £ 0.176 1.808 = 0.110 1.753 = 0.072 1.809 = 0.070 1.778 £ 0.138
1(g) 0.05 + 0.006 0.08 + 0.009 0.085 =+ 0.006 0.094 £ 0.005 0.098 = 0.010 0.105 £ 0.005 0.103 =+ 0.007 0.107 £+ 0.007 0.108 £ 0.005 0.108 =+ 0.006
DEELE (%) 0.535 £ 0.046 0.464 + 0.030 0.403 £ 0.024 0.412 = 0.014 0.402 * 0.026 0.408 £ 0.020 0.395 + 0.021 0.386 *+ 0.022 0.398 £ 0.011 0.384 = 0.017
fifi(g) 0.094 = 0.013 0.112 = 0.014 0.122 £ 0.015 0.127 £ 0.010 0.119 £ 0.013 0.13 £ 0.009 0.123 £ 0.009 0.128 £+ 0.009 0.134 £+ 0.004 0.13 £ 0.008
FifAELE (% ) 1.026 = 0.268 0.657 + 0.080 0.581 £ 0.071 0.556 + 0.028 0.487 £ 0.030 0.503 + 0.051 0.472 £ 0.025 0.459 + 0.025 0.495 + 0.020 0.461 + 0.022
Bk (g) 0.051 = 0.010 0.056 *= 0.006 0.051 = 0.007 0.048 = 0.006 0.041 = 0.007 0.033 = 0.008 0.033 £ 0.007 0.029 = 0.003 0.029 = 0.006 0.025 = 0.003
BapRIAELE (% ) 0.535 £+ 0.077 0.33 + 0.060 0.242 £+ 0.037 0.211 £+ 0.026 0.166 £ 0.021 0.128 £ 0.029 0.127 = 0.023 0.105 £+ 0.011 0.105 £ 0.022 0.088 = 0.011
¥EH (8) 0.048 = 0.010 0.088 = 0.012 0.129 = 0.010 0.138 = 0.010 0.14 £ 0.015 0.143 £ 0.011 0.157 = 0.013 0.155 = 0.012 0.166 £ 0.009 0.162 = 0.009
FERREL (%) 0.508 £ 0.100 0.51 + 0.029 0.614 = 0.027 0.604 £ 0.028 0.573 £ 0.061 0.555 £ 0.046 0.604 = 0.066 0.559 *= 0.055 0.613 £ 0.025 0.577 = 0.038
“RIECEIE31 T (F—EFEOSBEIBE % 12:88 % TAE) KRB FHHZERE
%6 C3H/HeNrs-Amm™ (%) ORI HPE A
|  sAw |  4@® |  s@E® | e&® | 7z#® |  s&E® | omm | 0@ [ uEm | 2@ |
K& (g)* 99 +1.85 13.7 £ 1.64 17.3 £ 1.48 19.1 £ 1.51 20.1 £ 1.39 20.6 = 1.50 21.8 +1.77 22.4 £ 1.59 232 £1.76 24 + 1.86
REEMNR (% ) 100 141 £ 143 179 + 27.2 197 + 30.4 208 + 35.2 215 = 37.4 226 * 36.6 233 + 41.8 241 = 39.3 249 + 43.7
FERE & (cm)* 13.37 £ 1.03 15.11 = 0.86 16.3 £ 0.77 17.07 £ 0.58 17.54 = 0.51 17.81 £ 0.51 18.14 £ 0.44 18.32 = 0.43 18.45 = 0.41 18.56 = 0.43
A& (cm)* 6.89 + 0.46 7.81 £ 0.34 8.33 = 0.31 8.7 £ 0.24 8.89 = 0.22 9.03 £+ 0.20 9.17 £ 0.19 9.26 = 0.18 9.34 = 0.16 9.41 £ 0.15
EE&(Ccm)* 6.48 + 0.63 7.3 £ 055 7.98 + 0.51 8.37 £ 0.41 8.65 £ 0.32 8.79 + 0.34 8.98 + 0.31 9.07 £ 0.32 9.11 £ 0.32 9.15 + 0.33
BE(%)* 48.4 + 1.66 48.2 £ 1.19 489 £ 1.12 49 £+ 1.03 49.3 = 0.62 49.3 + 0.68 49.5 + 0.77 49.5 = 0.79 49.4 + 0.83 49.3 + 0.76
i 2580 7 T 35 15 9 11 14 11 10 15 10 10 20
A (g) 0.476 = 0.108 0.808 =+ 0.084 0.988 + 0.086 1.063 £ 0.088 1.101 = 0.108 1.071 £ 0.068 1.125 £+ 0.106 1.163 = 0.101 1.138 = 0.100 1.086 £ 0.077
FFAELE (%) 4.495 + 0.421 5.871 = 0.393 5.593 + 0.281 5.46 = 0.282 5.518 = 0.356 5171 £ 0.225 5.118 £ 0.198 5.244 + 0.441 4.881 = 0.264 4.844 + 0.260
P2 (g) 0.093 =+ 0.021 0.12 + 0.021 0.105 £ 0.026 0.123 £ 0.021 0.119 = 0.017 0.121 £ 0.012 0.133 = 0.023 0.136 = 0.025 0.138 £ 0.031 0.124 = 0.015
RS (%) 0.885 = 0.168 0.87 = 0.143 0.596 = 0.155 0.631 *= 0.084 0.596 *= 0.076 0.583 £ 0.055 0.605 *+ 0.087 0.612 = 0.103 0.59 £ 0.110 0.556 *+ 0.071
E(g) 0.154 £+ 0.023 0.215 £ 0.024 0.254 + 0.030 0.271 £ 0.022 0.29 + 0.023 0.307 £ 0.017 0.306 + 0.030 0.31 £ 0.016 0.322 + 0.023 0.314 £+ 0.036
BYRELE (%) 1.476 = 0.078 1.557 + 0.088 1.438 = 0.099 1.394 = 0.076 1.457 = 0.075 1.481 £ 0.062 1.39 + 0.058 1.398 + 0.081 1.383 £ 0.060 1.4 +0.138
1 (8) 0.061 = 0.022 0.071 £ 0.006 0.074 £ 0.007 0.082 = 0.007 0.088 = 0.005 0.091 = 0.007 0.09 + 0.008 0.09 £+ 0.003 0.094 = 0.006 0.09 = 0.006
DEELE (%) 0.603 * 0.283 0.516 = 0.061 0.421 £ 0.041 0.423 £ 0.021 0.44 £ 0.033 0.442 £ 0.030 0.411 = 0.026 0.407 + 0.027 0.402 = 0.017 0.403 * 0.028
fiti (8) 0.092 + 0.022 0.094 = 0.013 0.112 = 0.012 0.116 £ 0.009 0.117 %= 0.009 0.125 = 0.019 0.128 = 0.014 0.126 = 0.008 0.128 £ 0.007 0.12 + 0.014
BtfAZELE (%) 0.876 + 0.148 0.68 + 0.079 0.636 = 0.090 0.595 + 0.032 0.589 + 0.037 0.6 = 0.069 0.586 + 0.058 0.568 + 0.052 0.551 = 0.019 0.538 + 0.069
Bk (g) 0.057 = 0.017 0.054 £+ 0.015 0.06 = 0.007 0.057 = 0.008 0.05 £+ 0.004 0.046 = 0.005 0.042 £ 0.007 0.04 £+ 0.006 0.037 = 0.005 0.038 = 0.013
BapRIRELE (% ) 0.544 £+ 0.129 0.388 = 0.097 0.341 £ 0.041 0.294 £ 0.032 0.252 = 0.018 0.221 £ 0.022 0.193 *= 0.036 0.181 = 0.027 0.157 £ 0.019 0.169 =+ 0.049
FE(g) 0.009 + 0.003 0.022 + 0.010 0.046 = 0.012 0.064 + 0.026 0.056 *= 0.009 0.077 £ 0.021 0.092 + 0.030 0.063 =+ 0.009 0.074 £+ 0.015 0.086 *+ 0.023
FEAHELE (%) 0.083 £ 0.031 0.156 = 0.056 0.259 * 0.062 0.322 = 0.120 0.281 £+ 0.047 0.375 £ 0.104 0.417 = 0.121 0.285 = 0.044 0.317 £ 0.061 0.385 = 0.111
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THE NATIONAL RADIOLOGICAL EMERGENCY

PREPAREDNESS AND RESPONSE PLAN IN THE PHILIPPINES

Eulinia Mendoza Valdezco

Chief, Nuclear Regulations, Licensing & Safeguards Division, Philippine Nuclear Research Institute (PNRI) and

PNRI Emergency Manager
Philippines

1. INTRODUCTION

The use of radiation sources
of various types and activities is

now widespread in the fields of

industry, medicine, research and
education in the Philippines. These radiation sources
have been under the regulatory control of the Philippine
Nuclear Research Institute (PNRI) to ensure that these
materials are used in a safe manner and stored in a
safe and secure location, and that those which have
exceeded their useful life are appropriately disposed

of.

And while the safety record of the nuclear industry
remains admirable compared to other industries,
the occurrence of an accident affecting members of
the public is always a possibility but with very low

probability.

In 2001, the National Disaster Coordinating Council
(NDCC) approved the revised National Radiological
Emergency Preparedness and Response Plan
(RADPLAN). This plan outlines the activities and
organizations necessary to mitigate the effects of
nuclear emergencies or radiation related accidents. An
important component of this plan is the education of
the public as well as the emergency responders such as
the police authorities fire emergency personnel, medical

responders, community leaders and the general public.

The threat of nuclear terrorism as an aftermath
of the September 11 incident in the United States

has also been considered in the latest revision of this

document.

1.1 PURPOSE

The objective of the National Radiological Emergency
Preparedness and Response Plan for Radiological
Accidents (RADPLAN) is to establish and maintain an
organized emergency response capability for timely,
coordinated action of the Philippine authorities in a
peacetime radiological incident or emergency. The
RADPLAN describes the capabilities, responsibilities
and authorities of participating organizations and a
concept for integrating the activities of these agencies
under the operational framework of the NDCC.
The RADPLAN does not alter the authorities or
responsibilities ascribed to any agency on a daily basis.
However, the RADPLAN does assign a responsibility
to specific agencies for coordinating activities of other
agencies involved in a response. An organization may
initiate a response activity either under its statutory
authority, or in response to a request for assistance

from another agency.

For the purpose of this plan, a National Response
consists of two main components, namely; 1) Nuclear
Response, and 2) Non-nuclear Response. The Philippine
Nuclear Research Institute (PNRI) is responsible for
the coordination of the National Nuclear Response;
and the Office of Civil Defense (OCD) is responsible
for the coordination of the Non-nuclear Response.
The RADPLAN assigns to these two agencies major
coordination and support functions, which begins at the
initial notification of a radiological emergency and end
when all government agencies have terminated their

response activities.

1.2 PARTICIPATING AGENCIES
The following agencies make up the National

Radiological Emergency Response organization:

* National Disaster Coordinating Council (NDCC)

* National Food Authority (NFA)

e Department of National Defense (DND)
- Office of Civil Defense (OCD)
- Armed Forces of the Philippines (AFP)

e Department of Science and Technology
- Philippine Nuclear Research Institute (PNRI)
- Philippine Atmospheric, Geophysical and

Astronomical Services Administration (PAGASA)

* Department of Health (DOH)
- Radiation Health Service (RHS)

e Department of Environment and Natural Resources
(DENR)

e Department of the Interior and Local Government
(DILG)
- Philippine National Police (PNP)

* Department of Agriculture (DA)

« Office of the President (OP)

* Office of the Press Secretary (OPS)
- Philippine Information Agency (PIA)

e Department of Foreign Affairs (DFA)

e Department of Transportation and Communications
(DOTC)

e Department of Public Works and Highways (DPWH)

* Department of Social Welfare and Development
(DSWD)

* Department of Education, Culture and Sports
(DECS)

e Philippine National Red Cross (PNRC)

* Department of Labor and Employment (DOLE)

2. TYPES OF EMERGENCIES

There are five major types of radiological emergencies
that are covered by this RADPLAN. These are listed

and described in the following subsections:

2.1 EMERGENCIES FROM FIXED NUCLEAR
OR RADIATION FACILITIES

An emergency of this type is one that occurs at a
facility with licensed or regulated radioactive sources
in their installations. Included in this category are the

following:

- Nuclear Facilities owned and operated by the PNRI

- Nuclear Reactors

- Industrial or Medical Facilities licensed to use,
possess, or import radioactive materials or equipment
containing radioactive materials

- All other facilities or establishments using or

possessing radioactive materials

2.2 EMERGENCIES OCCURRING IN THE
TRANSPORT OF RADIOACTIVE MATERIALS
An emergency of this type is one that involves
radioactive materials or wastes being transported
by land, sea, or air inside Philippine territories. This
includes the hazards from lost, missing or stolen

radiation sources.

2.3 EMERGENCIES FROM FOREIGN
SOURCES HAVING ENVIRONMENTAL IMPACT
ON PHILIPPINE TERRITORIES

This type of emergency is one in which radiation from
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Fig.1

a foreign source poses an actual, potential, or perceived
threat to any area within the territorial limits of the
Philippines. The source may be an accident from a
foreign nuclear power reactor (for example, Chernobyl),
radioactive waste repositories, fuel reprocessing plants,
or from the testing of nuclear weapons. This includes
the possible entry of contaminated food, plants and
other commodities from affected areas outside the

country.

2.4 EMERGENCIES FROM SATELLITES WITH
NUCLEAR MATERIALS AS COMPONENT

This is a special type of emergency in which a
spacecraft with nuclear materials would land within

the territory of the Philippines.

2.5 EMERGENCIES FROM NUCLEAR SHIPS

| arp | [ Pre |

This type of emergency is one that involves radioactive
material or wastes from nuclear powered seacraft

including nuclear submarines.

In addition to the above, the RADPLAN was revised
to cover emergencies resulting from acts of nuclear or

radiological terrorism.

3. ORGANIZATION OF THE NATIONAL
RESPONSE

The Management of the National Response, as
determined by the National Disaster Coordinating
Council (NDCC), requires the coordinated action of
a number of national Agencies and the appropriate

authorities in the local government organizations that

need assistance.

The OCD and the PNRI have the primary roles of
coordinating the national response to all radiological
emergencies anywhere in the country. The OCD is
responsible for coordinating all non-nuclear response
activities while the PNRI is responsible for coordinating

all nuclear response activities.

No single national Agency has the capability to
effectively coordinate the two main components of the
national response alone, hence the responsibility shall

be shared by the PNRI and the OCD. Both agencies

NATIONAL

ASSISTANCE ||

have complementary roles and therefore, require a
close working relationship with each other during an
emergency. Fig. 1 shows the schematic representation

of this relationship, as well as with other agencies.

3.1 Non-Nuclear Response

Non-nuclear national response, cover logistical and
communications support including transportation,
housing, evacuation, and other assistance to the local
governments not classified as nuclear response. This
support shall be coordinated by OCD and all requests
for such support shall be sent to the OCD.

NATIONAL

|| ASSISTANCE

LOCAL GOVERNMENTS

PROVINCIAL/CITY/
MUNICIPAL DISASTER
OPERATIONS CENTERS

REQUEST FOR ASSISTANCE

NON-TECHNICAL OCD
ASSISTANCE AND

RADIOLOGICAL
MONITORING SUPPORT

ADVICE

REQUESTS CHANNELED TO
APPROPRIATE NATIONAL
REGIONAL AGENCIES/OFFICES

AND TECHNICAL ADVICE

g

NATIONAL AGENCIES ||

Fig.2

FLOW OF NATIONAL ASSISTANCE TO LOCAL GOVERNMENTS
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The OCD official at the emergency site notifies
the regional offices of national agencies nearest the
emergency areas for the required support. With
respect to the national agencies in Metro Manila which
are most capable of meeting the required assistance for
the affected local governments, the OCD headquarters
is notified. The national agency or its regional office
provides the requested support in the most expedient

and efficient manner.

The responsible officials of responding national
agencies requiring assistance also shall send their
requests to the OCD Executive Officer at the National
Disaster Management Center at the headquarters of

the NDCC in Manila.

3.2 Nuclear Response

The National Nuclear response comprises all
radiological monitoring and assessment activities and
actions taken to minimize the impact of an accident
or emergency accident. The PNRI, through its
designated Nuclear Response Director (RESDIR),

will assume overall control and coordination of all
radiological monitoring, evaluation, assessment and
response activities of participating national agencies.
Based on the recommendations of PNRI, directions and
instructions to the population and all field teams will be
issued through the designated lines of communications
as established by local disaster coordinating councils in
the affected area.

Fig. 2 illustrates the flow of assistance to affected local

governments.

4. Training and Education

4.1 Convex Exercises

PNRI coordinated the Philippine participation and
conducted the national component of the Convex2b
Exercise on 18 May 2006 for selected RADPLAN
agencies: OCD/NDCC, PAGASA , DILG, DENR, PNP
and DOH. Previous CONVEX exercises run by the
TAEA have been participated in by PNRI as the

national contact point.

4.2 PNRI Radiological Emergency Committee
(RECOM)
The following activities were undertaken under the
RECOM.
* Review of the newest revision of the PNRI Emergency
Plan (PEP)
* Completion of the following drills/seminars
[>General Awareness Seminar followed by
Emergency/Evacuation Exercise on 14 March
2006
>PNRI Fire and General Evacuation Exercise on
18 April 2006
> Building Earthquake Emergency Evacuation
Drill on 25 April 2006
D> Emergency Management Workshop for Leaders
of the PNRI Emergency Organization on 3-7
July 2006
>Radiation Sources Search Methods and
Equipment Familiarization Workshop
D> In connection with the participation of the PNRI
in the Convex Exercise 2b conducted by the
TAEA on 18 May 2006, facilitated and participated

in the overall conduct of the parallel emergency

drill that focussed on emergency response
initiation and activation of the PNRI Emergency
Organization and to a limited extent, the alert
of selected RADPLAN agencies. Prepared a
summary report on the PNRI Emergency Drill
in Response Initiation and Activation during
the Convex 2b Exercise. Copies of the report
were provided to the members of the ECC,
Emergency Managers and the members of the

activated response teams.

4.3 Public Awareness

Brochures and similar information materials are
produced for the purpose of enhancing public awareness
on radiological emergency preparedness and response
to nuclear incidents and radiological accidents. These
are updated and revised if found necessary. This
activity is coordinated by the Information group of

PNRL

5. Future Plans

5.1 PNRI RECOM Subcommittee on Training for
Emergency Preparedness

This Subcommittee will be constituted to systematize
and consolidate training programs for different groups

such as first responders including medical response.

5.2 Revision of RADPLAN

Additional RADPLAN agencies have to be designated
due to the increased threat of nuclear terrorism and the
possibility of using radioactive materials for malevolent

purposes. The RADPLAN will have to be revised to

ensure that it will also address accidents resulting from

terrorism

5.3 Medical Response to Radiological Accidents
Hospitals that will received victims of radiological

accidents have already been designated and efforts

to adequately equipped these hospitals are currently

Fig.3 Quirino Medical Center. The general area and entrance to the
general emergency of the hospital.

Fig. 4 Quirino Medical Center. The entrance to the Emergency
Department showing the special entrance for radiological
accident victims.
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underway. (Fig. 3-5) Training of emergency personnel
on the medical management of accident victims are
planned subject to availability of resources from the

government and other possible funding source .

A national workshop on medical response is planned
at the last quarter of 2007 with possible assistance from

TAEA.

Fig.5 The facade of the Quirino Medical Center showing the staff
including Dr.Dalmacion in front.
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