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[1-1] ($945kmdL78) 3H23H 10:45~10:55 40 1.2 5.5 [3])
[1-2) (¥940km3L 78) 3H23H 10:50~11:10 52 1.2 9.0 [36]
[1-3) (330kmPTEdL F8) 38 23H 13:54~14:17 80 <14 9.4 [21]
[1-4] ($335km7a) 38238 12:40~13:02 28 1.1 2.3
[1-4) (#535kmP8) 1[E B 38248 10:58~11:09 3.1 <0.99 2
[1-4) ($935kmPE) 2[E B 3H24H 11:58~12:09 24 1.3 2.8
[1-4) (#235kmP5) 3E B 38248 12:58~13:09 25 <12 25 [15]
[1-4]) ($335km78) 4B B 35248 13:58~14:09 2.2 16 2.2
[1-4) (#135kmP5) 5[ B 38248 14:58~15:09 28 1.2 25
[1-4) ($935km 5 ) 6[E] B 38248 1558~16:09 2.1 <1.0 2.2
[1-5] ($925kmBs) E1TRIEIEE 38230 13:15~13:58 530.0 6.6 55~140
[1-5] ($925kmp) EfTHRIE2E B 38238 14:30~15:10 180.0 2.3 55~140
[1-5) ($925kmB) FESTRIESER 3H23H 15:20~15:59 110.0 2.1 55~14.0
[1-5) ($925kmBg) EATRIE 1B B 3824H 10:06~10:44 59 <0.66 5.6
[1-5] (#525kmEg) ETRIE2RE 38248 10:53~11:33 9.2 <0.71 5.6
[1-5] (#925kmEg) E{TRIESE B 3B 24H 11:44~12:26 12.0 1.1 5.6
[1-5) (#925km ) ETHIE 38258 11:51~12:38 43.0 2.0 41~55
[1-5) ($125kmED) 1[E B 38250 13:12~13:42 23.0 1.4 2
[1-5) (#925kmEs) 2[E] B 38258 14:12~14:42 19.0 1.3 28
[1-5) (#525kmEg) 3[E] B 38258 15:12~15:42 24.0 2.5 25
[1-5] (#925kmE) 4[5 B 38258 16:12~16:42 10.0 1.3 2.2
[1-5) (#125kmED) 1[E B 38268 12:47~13:21 13.0 1.3 39
[1-5) (#125kmEd) 2] B 38260 14:21~14:57 10.0 15 3.9 [71)
[1-5]) (¥925kmBT) ZE47:8I%E 161 B 38278 12:36~13:26 20.0 0.8 28~38
[1-5) (#925kmEg) 1B § 3H27H 13:58~14:33 71 <0.98 38
[1-5) (#325kmi) 2B B - 38278 15:33~16:08 6.6 <1.0 3.8
[1-5) (#925kmE) 3[E B 38278 16:16~16:53 10.0 a1 38
[1-5] ($925km7s) FE1TRIE 20 B 38278 14:43~15:18 55 12 28~38
[1-5) (#325kmE) 18] B 38280 9:48~13:03 6.6 057 30
[1-5] ($925kmTEg) 2[@ B 38288 13:23~14:07 54.0 8.0 3.0
[1-5] ($125kmE) 3[E B 3H28H 14:18~15:19 20.0 30 3.0
[1-5) (#325kmEg) 18] B 38318 12:22~13:12 24.0 45 2.1
[1-5) (#325kmEg) 2[8] B 38318 13:17~14:.01 18.0 1.3 20
[1-5) (#925kmEg) 36 B 38318 14:.06~14:50 13.0 1.0 1.9
[1-5) ($925kmED) 4[8] B 358318 1500~ 15:44 13.0 <0.79 2.0
[1-7] ($940kmdL) 1A B 3H25H 12:58~13:09 35 <0.99 3.2
[1-7) (#540km3dk) 1[E B 3825H 13:58~14:09 43 1.6 3.2
[1-7) (#940km3t) 18 B 38258 14:57~15:08 15.0 <0.98 3.2 (7]
[1-7) (#940kmit) 1B B 38 25H 15:58~16:09 220 1.1 3.2
[1-7)($940kmdk) 1[E B 38268 11:27~11:38 2.9 1.0 15
[1-7)($940kmit) 1E B 38268 13:00~13:11 22 13 15
[1-8) (#945kmdt) 1[E B 3H828H 13:00~16:00 19.0 3.2 0.6~1.2 [5]
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[2-1) (#940kmiLE8) 1[E B 3829R 12:50~13:45 4.2 0.73 70
[2-1)($940kmit 78) 2[E1 B 35298 13:49~14:46 34 0.79 7.0
[2-1]) ($340kmiLF8) 3[E B 382908 14:47~15:50 2.9 <0.74 7.0
[2-1) (#940kmit 7E) 1 E B 38308 11:15~11:35 4.8 <18 6.7 (61]
[2-1) (#540kmitEE) 2[EI B 38308 12:15~12:35 4.7 2.00 7.2
[2-1} (#340kmit7E)3E B 38308 13:15~13:35 34 1.80 7.0
[2-1) (#540kmit7H) 4[E B 38308 14:15~14:35 28.0 20.00 74
[2-1) ($940kmit78)5[E B 38308 15:15~15:35 7.1 1.90 7.5
[2-4) (#525kmdt) 1B B 38298 11:17~12:15 75.0 48.0 1.7
[2-4) (#925km3t) 2[E B 38290 12:15~13:15 29.0 34.0 0.4
[2-4) (#325kmit) 3@ B 38298 13:15~14:15 .| 320 23.0 0.6
[2-4) (#525kmdt) 4[E] B 38298 14:15~15:00 29.0 25.0 05 .
[2-4) ($925kmdt) 1EIB 38308 11:09~11:29 1.8 05 0.0 [80]
[2-4] (#925kmiL) 2[E1 B 38308 12:10~12:30 1.6 05 0.8
[2-4) ($925kmik) 3EI B 38308 13:10~13:30 1.2 0.4 0.2
[2-4]) (#525kmiL) 4[E B 38308 14:10~14:30 15 05 0.3
[2-4] (#925kmdk) SEI B 3308 15:10~15:30 1.1 £0.49 0.6
[2-7)(#135Km L 78) 3829H 12:00~13:00 0.95 0.59 8.0
[2-7)(#935Km it 78) 38298 13:.00~14:00 0.66 <0.70 8.0
[2-7)(#135KmdL 78) 38290 14:00~15:00 0.75 <0.76 8.0
[2-7)(#335KmdL78) 38298 15:00~16:00 0.90 <0.58 8.0
[2-7)(#935Km3t F8) 382908 16:00~17:00 0.69 <0.59 8.0 [46]
[2-7) ($935kmitd8) 1@ B 38308 12:11~12:31 1.9 10 139
[2-7) ($335kmit78) 2[E B 38308 13:11~13:33 1.3 10 15.2
[2-7) ($335kmit.75) 3[E B 38308 14:11~14:32 89.0 91.0 14.6
[2-7) (#335kmit#8) 4[E B 38308 15:11~15:32 180.0 140.0 15.0
[3-1)($430kmiLE8) 1@ B 38248 11:20~11:41 430 2.0 30
[3-1)(#30kmit78) 2[E B 3824H 12:20~12:40 3.3 <0.98 30
[3-1) (#330kmiLF8) 3[@ B 38248 13:20~13:42 38 1.2 30
[3-1](#130kmiL78) 4B B 3H24H 14:20~14:42 38 15 30
[3-1] (#930kmiL#8) 5[E B 3H24H 15:20~15:42 33 1.7 30
[3-1) (#30kmIL#E) 1E] B 3B26H 11:38~12:00 58 48 26 [33]
[3-1) ($930kmiLEE) 2[E1 B 3826R 13:18~13:39 5.2 2.2 26
[3-1) (#930kmiLEE) 16 B 3828H 11:31~11:52 26 18 26
[3-1) ($330km3iL7E) 2[E1 B 3H828H 12:53~13:15 2.7 <1.2 26
[3-1) ($930kmiLEE) 1B B 38298 11:18~11:40 2.4 1.1 18.9
[3-1) (#)30kmiL#8) 2B B 38298 13:23~13:50 19 <10 -
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38198} 18:30~18:50 1.22 ND 7.2
3H208]18:30~18:50] 203.00 32.20 5.0
3H21H|18:30~18:50] 250 ND 45
3822H}18:30~1850] 3.06 ND 52
3823H][19:38~1958] 3.69 1.20 40
3H24H]18:30~18:55 ND ND 36

(1) (#60kmLTR) 3825H]19:10~19:20] 24.00 14.20 2.5
38268} 18:30~18:40 1.75 ND 2.5
3827H|18:30~18:50] 087 ND 35

3828H] 18:33~18:43 1.13 ND 3.2

| 3H29H]18:30~18:50 1.56 ND 2.1
3H30H]18:40~19:00] _ 0.91 ND 2.0
3H218]13:00~13:20] 12.80 2.37 4.1

38228 12:26~12:46 5.87 ND 4.2
38238|12:50~13:10] 2.99 ND 16.8
35248]|13:30~13:50| 5.80 1.51 10.0
38258|12:45~13.05| 587 ND 12.3
(2-1](¥340km3LTR) 38268|12:26~12:46 5.39° 1.33 78
38278| 12:06~12:26 2.22 ND 11.2

3828H] 12:05~12:25 1.66 ND 9.6

3829H] 12:07~12:27 242 6.79 9.2

3830H8] 13:22~13:42 347 LTD 8.5
38228]11:10~11:30] 10.50 ND 7.8
3H23H|11:31~11:51 1.47 ND 6.0
38248]11:20~11:40 1.47 ND 2.0
38258|11:25~11:45 2.15 ND 15

[2-2) (#945kmdL7E) 38268 11:10~11:30 1.19 ND 43
3827H]| 10:50~11:10 2.97 ND 55

3H8288]| 11:00~11:20 1.66 0.87 55

| 3A29H] 11:30~11:23 1.10 2.02 48

38308 11:37~11:57 1.38 1.11 4.6
3H218]12:30~1250| 3.74 ND 0.9
3822H|11:32~1152| 392 ND 2.2
3823H[11:50~12:10 1.75 ND 10
38248|12:12~12:32] 097 ND -
38258|13:33~13:53| 37.00 145 038

[2-3] (#34Okm#) 3826H| 11:52~12:12 1.77 ND 0.8
38278 11:48~12:08 1.07 ND 038

3H28H] 11:39~11:59 ND ND 0.7

3H298] 13:44~13:54 2.29 0.63 0.7

3H30H] 12:25~12:35 1.59 ND 0.5
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3A218([14:20~14:40 13.20 0.74 2.8
3822H[13:35~1355] 381 ND 1.8
3823A[14:10~14:30 2.62 ND 1.1
3824H[14:55~15:15] 193.00 2.94 1.2
3H25H[14:20~14:40| 16.10 ND 0.7
[2-4)G2Skndt) = T3 57~1417] 262 ND 13
3A278[13:38~13:58| 1.31 ND 1.4
38288 13:30~13:50| 16.40 2.80 0.7
| 38298 13:30~13:50 | 63.40 38.60 1.0

3H308] 14:50~15:10 ND LTD 0.0~1.3
3A20H(13:57~14:17] 24.00 1.75 0.6
3A21H[13:37~1357| 2.69 ND 05
38228(12:32~12:52 6.29 ND 04
3A23H[12:50~13:10] 1.86 ND 0.5
38248[13:21~13:41 1.19 ND -

[2-5) ($940kmPEgFE) 3H825H}13:35~13:55| 1240 ND 04

38268} 11:55~12:15 ND ND 06
38278 11:05~11:25 1.04 ND 0.5
3828H] 11:25~11:45 0.82 ND -
| 3H298] 11:25~11:45 0.89 ND 0.3
38 30H] 11:00~11:20 ND ND 0.3
38208]15:25~1545] 6.89 ND 0.6
38218]15:00~15:20| . 28.90 ND 15
3A22H|14:00~14:20] 17.00 ND 0.6
3A238|14:15~14:35] 6.93 ND 1.0
3A248(15:12~15:32| 8.25 ND 14
[2-6] (#54 SkmFa) 3A25H(13:47~14.07| 40.60 ND 1.1
3827H[12:30~12:50] 155 ND 0.8
3828A] 13:10~13:30 3.56 ND 0.3
| 3H29H]| 12:55~13:15 2.68 ND 0.7
3A30H] 12:32~12:52 459 1.56 0.3
3825H]15:05~15:22| 555.00 12.40 12.0
3826H|14:06~14:26] 154 ND 8.8
38278} 13:51~14:11 1.02 ND 8.7
(2-71(4935km L TH) 3828H| 13:39~13:59 2.14 ND - 8.4
|_3H29H] 15:02~15:12 3.51 1.46 8.0

3H308] 14:05~14:15 1.33 0.89 139~154
3H24B8]12:05~12:25] 2.71 ND -
38258|16:13~16:33| 34.00 ND -
3826R| 15:15~15:35 ND ND -
[2-8](#950kmdLE) | 3827H| 14:52~15:12 ND ND -
3828H| 14:38~14:58 ND ND -
|_3H29H] 15:59~16:09 1.60 ND .16
38308/ 16:05~16:15 2.09 0.77 —
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38258 11:32~1152| 667 ND =

38268]10-10~1030| _ 7.98 ND Z

38278 1028~1048|  ND ND -

(-0l (aSkmBAE) e A T012~1032] 078 ND -
[3R208[11:56~1206| 253 0.59 =

3H30H| 11.00~11.10] 154 ND -

" [2-10) (150km3t) | 3B 250]16:25~16:45]  33.60 0.84 =

LRRARERIIBA R EARBN, BESRICKEL. TOBEREAFLEZLO,
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[1-1] (#145kmit F8) 3H31H 11.19 | 29.000 9,400 438 3
[2] (#155kmIL FE) 3H31H 10:20 [ 48,000 15,000 4.1 2]
[2] (£955kmit7E) 38318 11:08 | 24000 21,000 44 2]
2] (#955kmit 75) 38310 14:35] 16,000 6,300 2.1 [9)
[3-1] ($930kmit ) 38238 11:10 | 200,000 45,000 103.0 [33]
[3-1] ($330kmit.7E) 3H258 1445 251,000 60,100 27.0 [33]
[3-1] ($330km L. 78) 38268 1055 7,500 1,500 26.0 [33)
[3-1) (£330kmit78) 38278 1215| 93000 29,000 26.0 [33]
[3-1] (#930kmL7E) 38288 11:18 [ 110,000 36,000 43.0 [33)
[3-1)($330kmit #8) 38308 11:30 [ 190000 70,000 17.3 [33)
3-2) (#3okmdt#®) . | 38238 1317 [ 92,000 15,000 15.0 [34)
{3-3] (#J35kmH) 38230 1250 [ 11,000 3,300 2.3 [15)
[3-3) (#135kmPH) 38248 1258 4,900 220 25 [15])
[3-4) (#340kmIt ) 38238 11:08 [ 33.000 8,600 28 [11)
[3-5) (#350kmdt.76) 38238 10:30 4,200 770 28 [4]
[3-6] (#30kmBa JL.78) 38238 1400 70,000 12,000 9.4 [21]
[3-6] ($330kmPEIL 78) 38268 1533 13,000 2,900 6.5 [21]
[3-6] ($530kmpa L 78) 38288 11.03| 14000 4,600 53 [21]
[3-6) ($930kmPa JL7E) 38298 11:34 [ 25000 7,100 - [21]
[3-7] ($925kmiE) 3H238 1300 69,000 2,600 14.0 [71]
[3-8) ($925km &) 38238 1622 | 140,000 2,900 14.0 [71}
[3-9] (#945kmdt) 38258 11:24 6.900 1,600 2.7 (5]
[3-9] (#445kmiL) 3H268 1048 6,900 1,600 1.0 [5)
[3-9] ($945kmdL) 38268 12:30| 110,000 2,800 1.0 [5)
[3-9] (#945kmit) 38288 1300 12,000 4,100 0.6~12 [5]
[3-10) (#340km3E) 3H258 12:18 | 11,000 3,300 37 (5]
[3-10] (¥340kmiL) 3826H 1112 14,000 3,800 15 [6]
[3-10] (#340kmik) 38288 1032 11,000 3,600 1.2 [5]
[3-10) (#340km3t) 38298 15:20 8.400 3,200 1.3 [5]
[3-10] (#940km3L) 38308 15:54 6,100 2,000 1.4 _[6]
[3-10] (#940kmdt) . | 38318 12:18 9,600 4,700 13 (6]
[3-11] (#940kmdL) 3H258 12:33 8,000 1,300 3.2 [7)
[3-11] (#340kmt) 38268 11:33{ 13.000 4,300 15 (7]
[3-11)($940km1t) 38288 10:38 8,200 2,000 33 (7]
[3-12) (£930km PG 1t 78) 38258 1413} 29,000 627 30.5 [31)
[3-12) (#330km PG 4L 78) 38268 10:15| 22,000 1,600 17.8 [31)
[3-12) (#530kmBE L FE) 38268 1040 | 290,000 33,000 46.0 [31])
[3-12) ($330kmPE It 7E) 38268 1055| 15000 3,000 26.0 [31]
[3-12) (#330kmPEILFE) 38278 11:30 ] 120,000 27,000 25.0 [31])
[3-12) (#30kmPE It FE) 3828H 10:29 | 120,000 28,000 23.0 [31]
[3-12) ($330kmEE L. 58) 38298 959 | 710,000 220,000 18.3 [31)
[3-12) (#330kmBE L BE) 38298 10:;57] 660,000 94,000 43.0 [31)
[3-12) ($330kmZE L 78) 38208 11:18} 220.000 65.000 18.9 [31)
[3-12) ($130kmPE L FE) 3A308 10:50 | 710,000 290,000 16.3 [31)
[3-13} (#30kmit 78) 38258 14:30 | 88,700 9,260 65.0 [32]
[3-13) (£930kmdt.78) 3H278 11:55] 550,000 80,000 450 [32]
[3-13) ($930km it 7) 38288 10:51 | 210,000 9,200 50.0 [32]
[3-13) (#530kmt 88) 38308 11:.08| 260,000 52,000 41.6 [32)
[3-14) ($940kmdL 78) 38258 1535| 73000 18,000 7.0 [36)
[3-14] (#940kmdt. 78) 36268 19:30 | 49000 9,300 78 [36]
[3-14) (§940kmdt.58) 38288 915 65,000 21,000 8.0 [36)
[3-14]) (#540kmiL Fa) 38298 9:41 63,000 21,000 6.0 {36]
[3-14) ($340kmdL.78) 3H308 10118 [ 71,000 24.000 5.6 [ 36)
[3-14) (#340kmdL 78) 38318 1021 | 59,000 28,000 "~ 53 [36]
[3-15) ($)25kmE) 38258 1415 560 410 55 [71]
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[3-15] (#925kmEg) 38268 12:55| 31,000 1,800 3.9 [71]
[3-15) (#925kmB) 38288 9:54 42,000 1,500 3.0 [71]
[72] (#330km7) 38318 12:00] 18,000 1,500 1.5 [72]
[73) ($335kmi) 3A318 1239 | 13000 1,100 1.3 [73])
[74) (#335kmFg) 38318 13:18 4,300 330 0.5 [74])
[75) ($945kmBE) 3A318 1403 | 14.000 650 0.7 [75]
[83) (#520kmiL7H) 38300 1540 | 340,000 170,000 59.3 [83]
[3-16] ($545kmdL 78) 38288 16:18 7.800 3,500 1.7 -

FEERDESZ. T=2) T h—I2FHRRERETRT .
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[2-1] ($940kmdL7E) | EREEH HE =% [38188 12:20] 2,520,000 | 1,800,000 30LLE
[2-1) ($5940kmdtdE) | BREEH e 3 |3519H 11:40] 845000 1,010,000 26.5
[2-1] ($940kmiEPE) | BREEH HE FE 138208 12:40] 2,540,000 | 2,650,000 25.8
[2-1] ($540kmdLP8) | BREEH HE #x [3H218 12:32] 1.330,000 [ 1.240,000 20.4
[2-1] (§5340kmit#8) | BREEH HE E=% |38228 1200} 1,110,000 | 1,600,000 15.3
[2-1) (3940kmikEE) | £REEH HE #% |38238 11:30] 819,000 1,620,000 16.8
[2-1) ($940kmdL8) | EREEH HE E¥ [3H248 13:05] 805000 [ 1,050,000 13.2
[2-1] (3940kmdtFE) | BREEH ¥E ZE |3A258 12:20] 400,000 398,000 12.3
[2-1) ($940kmibEE) | BREEH BE #E3 |[38268 12:00] 1,030,000 | 2,870,000 10.2
[2-1) (#340kmdbEE) | SREEH e % [38278 11:40] 508,000 910,000 11.2
[2-1) ($940kmiLEE) | fREEH HE =¥ [38288 11:50] 381,000 480,000 9.6
[2-1) (F940kmdkd®) | ERERAY | ME | IR I3H20H 11:10] 330,000 | 311,000 9.2
[2-1) (#940kmdb#E) | SREES] HE I |3H30H 12:25§ 576000 | 1,890,000 8.5
[2-2] ($945kmit#8) | JI{RHET e =3 |3F18H 11:45] 173,000 72,800 -
[2-2) B45kmdEFE) | JI{RAT L =% 13H198 11.00] 184,000 65,100 ~
[2-2) ($945kmItTE) [ {ZH] M #% [3B208 12:05] 308,000 138,000 42
[2-2]) ($94 5kmiLFE) EZHy | #E& ZEX [38218 12:03] 315000 120,000 35
[2-2] ($945kmdLEB) | JI{RAT | HE EX [3H228 11:00] 180.000 89,000 7.8
[2-2) (94 5kmdL7E) [ {= 8] e Z3% |3H238 11:30] 170,000 73,700 5.5
[2-2) ($94 5km3iLF8) | {ZHT ME R [3H238 11:30] 74.400 23,100 55 iRl
[2-2] ($945km3LFE) ZH] | =8 XX |38236H 11:30] 46,200 16,000 5.5 E2HY
[2-2) ($945kmdbEE) | JII{RE] ME =R |3H248 11:20] 141,000 43,200 5.0
[2-2) (#h45kmdbE) | JI{RET | HE ER [38258 11:30] 155,000 53,000 7.5
[2-2) (3945kmdtFE) | JIRET #E g |38268 11:20] 79.500 54,700 4.3
2-2] (#545kmitd) | JI{RE] ME = |352780 10:45] 50,000 32,900 5.5
[2-2) (¥945kmdbps) | JIRET | & ZEx [3A28H 11.05] 46,000 33,600 55
[2-2] (#945kmdbF8) | JIREr | ME Z% [3829H 11.00] 71,900 67.900 48
[2-2) (#945kmdb i) | JIRHET | #& Zx |38308 11:35] 33.500 27,500 4.6
2-3) (394 Okmp4) BHRH | BE g |3518H 11:35] 36,000 40,100 1.6
[2-3] ($340kmPE) EET M= Zx |38198 11:35] 68,000 38,500 0.8
[2-3] (24 0kmPE) EET HE Z=% |35208 1240] 75.700 50,000 0.7
[2-3] ($940kmPB) EEE N HE #Z=x [3B218 12:30] 30,800 25,000 0.7
(2-3)] ($940kmPB) Hih HE =R |38228 11:30] 43,200 25,000 1.4
[2-3] (394 Okmh) BT HE Zx [38238 11:50] 24.100 17,000 1.0
[2-3] ($54 0kmiE) A Hh M TR [3824H 11:35] 29,400 32,600 0.5
[2-3](#540kma) B HE Ex |3B258 13:28] 23400 13,700 0.8
[2-3] ($54OkmiR) HAitth HE E=x 138268 11:35] 33,100 10,700 0.6
[2-3] (#540km8) AT HE % [38278 11:45] 33.300 19,800 0.4
[2-3] (54 0kmih) B H #¥= ZF |3828H 11:36] 37.000 22,400 0.7
[2-3) (F940kmP®) | EAATH | R | ER |3H20H 13:35] 24800 34,500 0.7
[2-3] (34 OkmPE) BitH E Ex [3830H 12:30] 18,600 18,800 05
’ﬂ‘%@zskm: b)) | e T | He & |3B188 13:30] 88,600 17,800 -
[2-4] ($925kmdt) | EHEM | HE FE5 |38198 13:00] 455,000 24,900 -
[2-4](#525kmdt) | FE#EEETH | HE ZEy [3H208 14:30] 497,000 24,700 34
[2-4) ($925kmdt) | EEHEETD | HE =g |38218 14:.07] - 289,000 13,400 2.8
[2-4) ($325kmit) | BTG | #E =R |38228 13:35] 140,000 17,200 1.8
[2-4)($325kmdt) | BB | X2 =% |3823H 1410 185,000 17,200 1.1
[2-4) ($925kmdt) | FEHBETH | HE TR |3H248 14:40] 184,000 27,900 1.2
[2-4)(#925kmdt) | FEIEEH | #E iy |3H258 1420 217,000 18,800 0.7
2-4]($925kmit) | FEIEETH | #E TR |3B268 13:50] 83,700 10.500 1.3
[2-4) (#)25kmdt) | BHEET | #5 Zq 38278 13:25] 161,000 39,900 14
[2-4] ($925kmik) | EHREm | HE ZTE |35288 13:27] 113,000 23,900 0.7
[2-4) ($n25kmdt) 1 ARG | ME X [3H298 13:30] 109,000 17,000 1.0
[2-4) ($925kmdk) | BE#BET | M5 % 3H30H 14:45] 113,000 13,100 00~13
2-5) (F340kmm#8) | /BT | WE | =k |3H18H 12:35] 181000 28,300 0.9
[2-5) ($340kmETPh) | /NERHT HE Eyx |3B19H 12:15] 201,000 73,800 0.7
[2-5) ($940kmETEg) | /MNEFHT HE =¥ (38208 13:50] 36,900 11,700 0.6
[2-5) ($340kmEETE) | /NERET | & Fx 38218 1340] 20300 11,200 0.4
[2-5) ($940kmAI#a) | /MNEPHT HE ZR [3H228 12:40] 32.000 8,120 05
[2-5] ($940kmEIFE) | /NEFHT HE i 13H238 12:50] 22,300 10,300 0.5
[2-5) (3940kmape) | /NEPET | M EHR [38248 13:18] 29,700 4,900 0.4
[2-5) ($540kmBTFE) | /NEFHT MHE Zx [38258 11:30] 21,800 8,040 0.4
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- s b5 - W RERE (Ba/kg) | Z=RBEE
**Witﬁ,i‘.. ?ﬁB]'ﬁ% ﬁ*q'% X'i'&“ﬁ *JFHS(EB% 1;31l 137CS (HSV/h) ﬁ%
[2-5) ($940kmEIFs) | /MNEFHT BE ¥ [38268 1150 25800 5,150 0.6
[2-5) ($940kmETgE) | /MNEFHT HE FHE [3H278 11:10] 18,600 4,970 0.5
[2-5] (#940kmEFE) | /MNEFET ¥E Eyx |3828H 11:25] 16.700 4,550 -
[2-5] ($940kmPgEe) | /NERET ME 23 |38298 11:30{ 16,700 3,770 0.3
[2-5) (#940kmpEE) | /INERHT BE _% % |38308 11:08] 10,300 6,280 0.3
[2-6] ($945kmm) | LVbhEh | B R [3H18H 13:15] 690,000 17,400 -
[2-6) ($945kmET) | LWbhEh | #E TR I13H188 13:40{ 468000 10,100 ~
[2-6] ($145kmi) | LNbEth | KB ¥ |3H208 15:25] 548,000 17,500 0.6
[2-6)($945kmET) | LWbhEidi | #E ZEHE [3F21H 15:10] 115,000 2.380 15
[2-6] ($945kmE) | LvbhEH | @& X [3H228 1350] 448,000 18,600 0.6
[2-6) ($945kmm) | LVbEh | B EH [3H238 14:20] 451,000 30,300 10
[2-6] (§345kmE) [ L vbEd [ &S ¥ [3H24H 1500 454,000 6,210 14
[2-6)] ($945kmm) | LvbEth | 4E FExE |3H258 13:45] 170,000 6,860 1.1
[2-6] ($945kmE) [ LWhE! | $E % [3H268 13500 291,000 12,800 1.0
[2-6] ($945kmE) [ LvbhEh | BE ZEF [3H27H 12:30] 126,000 7470 0.8
[2-6) ($345kmil) | LWbETH | #E =X [3H288 1250] 71800 4,370 0.3
[2-6] ($945kmiE]) | LvhET | HE ER 35208 13.05] 132000 9.310 0.7
[2-6) (#945kmiE) | LvbEd | #E X _|38308 12:30] 121,000 10,100 0.3
2-7]($335kmites) | JIRE] | & ®_13H25H 1507] 663,000 497,000 12.0
[2-7) ($935kmdt ) | JI{RET | HE iITE 38268 1403 488000 571,000 8.8
[2-7) ($335kmitE) | JIl{RET W ¥x [3F278 13:44] 402,000 490,000 8.7
[2-7) ($535kmitF®) | NIRRT HE ¥E |38288 1339 443,000 689,000 8.4
[2-7) (#935kmdbEE) | JI4RHT AL ¥ [35298 1450 242,000 383,000 8.0
(2-7] (¥935kmitdh). | JI{RET WE = |3H300 14.00] 267000 338.000 | 13.9~154
2-8J($950kmit i) | Bam | He TR |38258 16.18] 77.100 40,700 =
[2-8) ($950kmILFR) FEth HE ERE 13826H 1513 39400 24,000 -
[2-8) (#50kmIL#8) ZEh HE Ex 138278 1550] 43,900 44,600 —
[2-8) ($550kmitd®) | HEh = FEF |3F288 14371 43.300 52.000 -
[2-8]) (#950kmdt ) %Fi B | FER 138200 15:50] 37,100 62.100 16
2-8) (#950kmiL %) i % 3 3H30H 16:05] 333800 44,300 -
(2-9) ,‘ﬁfj45kmﬂ_§_g@ — AT =3 [3H25H 11:40]  73.400 235,000 -
[2-9] (94 5kmABdLoh) | Z X | HE ¥x [3H268 10:13] 24300 106,000 -
[2-9] (J945kmPEILEE) | ZFKINH | HE ¥R |[38278 1030] 73400 230,000 —
[2-91(#a5kmPBEILER) | Z KT | #E FE |3H288 10:13] 34,500 223,000 -
[2-0) (#945kmPEdbFR) | —ApATH | B | FF [3F208 11:45] 34000 160.000 -
[2-9] (#545kmPEJL78) | ARt % %g 3H308_10:35] 31500 153,000 -
2-10) (A50kmiL) | Biiblr | & Fx |3H25H 16:20] _ 29.300 12,500 =

LERAELEREBAEAERELS, EBRICKEL. TOBEEAELZLD,
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RIEHMOATEHR

|:| RRIEFRERNT—4TT,

E e
mmves | merea | gee | 0B | pmas  [EOERRELD g
tREEF BEK ok | 38188 12:20 2,090 511
ERERA BEK Kk 138198 11:36 2,450 940
SREER | BEXK gk | 38208 1240 | 2,010 437
EREEHT BEK MK | 3B218 12:35 1,720 246
EREE ek Mok | 35228 1200 1,330 172
EREEH EEK ik | 38238 12:25 1,260 145
EREEH K Ak 38248 1305 1,330 268
EREEHT fEK Ak | 38258 12:20 1,280 507
EREEH BEK hubid 38268 12:00 835 162
EREEH BEK ik |[3F278 11:40 828 145
EREEN EEK Ak | 38288 11:50 884 183
SR EEH] Bk 1 stk 138208 11:50] 701 158
[ or BEK ok | 3A30H 12:25 629 113
R B 4 Bt +1E | 38198 11:40| 300,000 28,100

1Y (4 EREEA Bt +1#% | 38208 1240 1170000 | 163,000
(2 1](1.’340km:||:§) tREEFT el +i& | 3H21H 1232 207,000 39,900
EREEH B+ +iE | 38228 1200 256,000 57,400
REEF BEt +3E | 3H238 1225] 135000 32,200
EREEAT Bt +iE | 38248 13.05] 45500 1,870
EREEH BE+ ti& | 38258 1305] 265000 27,900
ERERH Bt +12 | 38268 12:00] 564,000 227,000
EREE R Bt +iE | 38268 1520| 82,000 28,000
EREEH fEt +iE | 38278 1140] 169,000 29,100
EREEH e TiE 38278 12:00| 69,800 20,800
EREEH L 41 {38288 11:50] 14000 2,040
EREES [(Ead & {3A288 1210| 23,100 860
EREEH fEt +iE 38298 11:50| 53,700 5,650
EREE 4T et +3E (38298 1210| 58400 25,100
ERERN Bt +i& | 38308 1225| 89,000 32,300
EREEHY Bt +if | 3A30H 1245 [ 11,900 408

NE8] | Bt | ti& |3H18H 1145] 84,300 14,200
NIZ BT Et 18 38198 11:00 | 85400 8,690
JIRET Bt +3E | 38208 1204 151,000 15,100
JI =BT et +iE |3A218 1210 | 157,000 16,500
NzHET Bt T 38220 11:00| 38900 4,720

N =BT et +1E | 38238 11:30| 44,600 6,010
(2-2] (#ya5km LT JINZ BT Bt +iE | 38248 11:20] 21,500 1.160
JI=ET (el +iE |3A268 11:20] 29,300 3,760
JIHEE BT EL +iE | 38278 1045] 44900 7,580
JIH= BT Bt +3& | 38288 11:05] 31.100 2,470
JI = BT Bt +I3E [ 38298 11.00] 34400 5,900
- JIHRET Bt +1% | 38308 11:35] 23800 5,280

BHm | B T1% | 3H18H 1150 ] 19.300. 3,510

R Bt +#E | 38198 11:35 6,970 1,260
B! EEL 118 38208 1240 5,390 1,250
B BEt TiE | 38218 12:30 3,000 390
BH Bt +1& | 38228 11:30 7,290 1,290
a2 Hh Bt i | 38248 11:35| 6,600 1,310
[2-31(#940km8) B | Bt +i& | 38258 1335 5480 778
B H BEt +iE | 38268 1151 5,250 1,010
Bt fEt+ |  HiE | 3B27B 1145 3,700 796
B fEt +i% 38288 11:37 4,360 1.110
B Bt +iE | 35290 1335 5,080 1610
L] Bt ti& |3A30H 1230] 5040 834
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3 o 1258 - TREREEE (Ba/ke)
AR WETHE | BHE | gy | FREH S g

e

i) Bt +1& | 38188 1330| 22,600 3,280
ST Bt +3E | 38198 13.00| 35800 4,040
BAEET Bt +iE | 38208 1430| 35800 4,850
XL [ +1& | 3A218 1407 | 83200 8,660
FHET EL 1iE | 38238 1410] 16,600 1,720
_aY (% RS | Bt i | 38248 1440 14900 1,990
(2-4] (#925km3t) BAiEEm Bt +iE 38258 1420 2,480 189
akishant Bt +3E |3B268 1350| 15,100 2,490
il 3 d i | 38278 1325{ 10,100 1,520

Eakiilh Bt +i& | 38288 1327 7,730 1,330
ERET | L 1 | 38298 1330] 9010 2,200
B | Bt Ti& | 3A308 1445 14,900 3,300
/NEFET ek Mk | 3228 1240 7,440 107
NEFET ek fik | 3A25H 11:38 3,000 800
/NEFET Bt tiE | 38188 1230 8.170 2,260

hEFET [ TiE | 3A19H 1215] 14100 4,630
hEEY Bt +i® | 38208 13:50 | 10,300 3.020

INERET fEt 18 38218 1340 4830 910

/NEFHET EL i | 38228 1140 3,220 466

[2-5] ($940kmB T6) INEPET et i | 3F238 1250 6.430 1,590
/NI ET Bt +iE 38248 1318 2,830 747

/NEFET Bt 11 | 3H258 11:39 3,000 800

/INEFET et +1& | 38268 11:50 1,510 159

INEFHT fEt TiE 38278 11:10 2,140 158

NERET fEL 1ig 38288 11:25 505 59

N T BEK T | 38298 1130 2290 161

NEFET Bt 1 |38308 1102 2,230 947

LhEm Bt +# [38198 1315] 12,600 288

LbhEf [ +iE | 38208 1517| 14,600 460

L& BEt 11 | 38218 1510} 30,700 1,220

L\hEh Bt +iE | 38228 1350 1,960 1,290

LWhETh [Fhd +iE | 38238 1420] 32600 840

o WheEd | Bt +iE | 38248 1500 27,100 951
[2-6] (#y45kmi) LvbhEd L +i#& | 38258 1345 23,900 519
LhEh L +3# |3H268 1350| 41,100 875

LbhEM ol 3% |3H278 1230 | 25100 849

WhEm | Bt & |3H28H 1250 11,500 465

Wh#d | Bt 1 | 3H29H 1305) 15700 617

WhEm | pEt X1 | 3A308 1230} 1420 ND

JI4=Z 81 fEL Tig 38258 1505| 112,000 21,800
JH R ET Bt 11 (38268 1359} 100,000 21,900
JIHR BT et +1#E | 38278 1347] 50800 7,350
JIZ BT Bt +iE | 38288 1339 39,800 4330
JI =BT Bt +iE |38298 1450| 61800 23,400
JIMR BT BEt XiE | 3H30H 1400 ] 42600 7.750

[2-7) (#335kmiLEE)

FiEh fEt+ +i% 38248 12:10| 41,200 6.850
fREH et 11 38258 16:15] 20,800 3,790
fRiEwh EL 1 38268 1513 16,000 3,740
[2-8) (#450kmdL#8) BiEth Et +1Z | 38278 1454] 16,900 3,070
BEH [ 118 | 38288 1434| 22300 5,320
yrab= il Bt +i% | 3H298 1550 | 25700 5,800
FEmh Bt i | 38308 16:05] 20500 3,360

-y X Nitl fEL TiE 38258 11:35] 32900 9,330
-3 Nl EL 115 38268 10:14| 39,000 16,900
—XRh e+ +ig 38278 1026 | 49,300 22,700
2-9)(#14 5k : :
[2-0)(#94 Skm 1L 75) —A#Bh | BT ti& | 38288 1013| 34100 15.700
—xurm | Bt L3 | 3H298 11:45] 36,400 21,100
—AWRH B+ +3% {38308 10:35| 24,000 14,800

[2-10) ($950kmiLt) rith BT Bt +iE | 38258 16:20 44 3,740

LERRRERIBAFR BN RARL, BERIZKEL, TOBREAFLEDLO,
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From: PMTO09 Hoc

Sent: Friday, April 01, 2011 10:26 AM

To: Hoc, PMT12

Subject: RadNet Deployables Capabilities.doc

Attachments: RadNet Deployables Capabilities.doc

Here is what we know after talking to EPA/NAREL contact. Note that spelling of his name was incorrect in task tracker. It
should be Fraass.
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Capabilities of EPA RadNet Deployable Monitoring Stations

+ Discussed briefly with Ron Fraass, EPA, NAREL in Alabama (fraass.ron@epa.gov, 334-
270-3400) 04/01/2011. Ron is the best contact. (pronounce his name like Frost, without the
T)

¢ Deployable RadNet Unit Capabilites/Limitations

o Near-real-time (satellite telemetry) data is limited to exposure rate only
(compensated GM detector). Spectral data is not available.

o Also have low-volume and high-volume air sampling units. Filters must be manually
changed out daily, transported to a laboratory, and analyzed.

o Require ac power, so usually set up at police stations or other public buildings.
o Deployed on a4 ftx 4 ft pallet.

o EPA would want an EPA staffer to deploy to setup units and initiate local staff to
continue operation.

o EPA staff thinks they may have approximately a dozen units that could be deployed.
e At this time (04/01/2011, 10:00 EDT), NRC has not asked EPA to deploy monitors.

M:APMT\Fukushima\1 April files\RadNet Deployables Capabilities.doc
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From: PMTO09 Hoc

Sent: Friday, April 01, 2011 5:37 AM
To: [ (b)(6) |
Subject: Source information

Here is another website that has data on seawater contamination close to the site.

http://www.iaea.org/newscenter/news/tsunamiupdate01.html

Protective Measures Team
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From: PMT09 Hoc

Sent: Friday, April 01, 2011 3:36 AM

To: | (b)(8)

Cc: Hoc, PMT12

Subject: Source Terms for Liquid Effluent from Fukushima Plants
Attachments: MEXT Ocean Samples_0331.pdf

Lt. Commander O’Neill:

While NRC does produce source term estimates for airborne released from the Fukushima plants, we do not generate
source terms for liquid effluents. We were able to confirm that MEXT of Japan has been collecting samples at various
sampling points at sea, including at varying depths, and posting the results at the following website:

http://www.mext.go.jp/english/radioactivity level/detail/1304192.htm
The most recent data file, dated March 31, is attached. Hope this information is useful for your modeling needs.

NRC Protective Measures Team
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Attachment MEXT Ocean Samples 0331.pdf (108002 bytes ) cannot be
converted to PDF format.
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From: Holahan, Vincent

Sent: _ Friday, April 01, 2011 12:55 AM

To: PMTO9 Hoc

Subject: RE: TEPCO Press Release detection of radioactive materials in the water.

Thanks a lot. The J2 was excited to see this. The J5 actually had me brief this during our Principal Update
Brief at 1430 hr.

Cheers,
Vince

From: PMT09 Hoc

Sent: Thursday, March 31, 2011 7:30 PM

To: Holahan, Vincent .

Subject: TEPCO Press Release detection of radioactive materials in the water.

Here’s a link to the press release
http://www.tepco.co.ip/en/press/corp-com/release/11033112-e.html
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From: . PMTO09 Hoc
Sent: Thursday, March 31, 2011 1:36 AM -
To: PMTQ9 Hoc
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From: Hoc, PMT12

Sent: Wednesday, March 30, 2011 10:33 PM
To: PMT09 Hoc

Subject: FW: Fax from 81355105111
Attachments: File1.PDF

From: HOO Hoc

Sent: Wednesday, March 30, 2011 10:24 PM
To: Hoc, PMT12

Subject: FW: Fax from 81355105111

Headquarters Operations Officer
U.S. Nuclear Regulatory Commission
Phone: 301-816-5100

Fax: 301-816-5151

email: hoo.hoc@nrc.gov

secure e-mail: hool@nrc.sgov.gov

From: hool [mailto:hool.hoc@nrc.govl
Sent: Wednesday, March 30, 2011 10:23 PM
To: HOO Hoc

Subject: Fax from 81355105111

RECEIVE NOTIFICATION FOR JOB 00018041

Notice for: HOO1

Remote ID: 81355105111
Received at:  03/30/201122:21
Pages: 4

Routed by:

Routedat: 03/30/2011 22:21
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From: ) PMTO09 Hoc

Sent: Wednesday, March 30, 2011 4:21 PM

To: Milligan, Patricia

Subject: Relaxing protective action criteria 03-22-2011 (final).doc
Attachments: Relaxing protective action criteria 03-22-2011 (final).doc
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From: Brandon, Lou

Sent: Friday, April 01, 2011 5:05 AM

To: Evans, Lynn (CDC/ONDIEH/NCEH)

Subject: RE: Request NRC representative on Advisory Team Conference Calls

Yes, some difficulty getting to emails. Sounds like the NRC PMT has been dialing into the regular calls.

From: Evans, Lynn (CDC/ONDIEH/NCEH) [mailto:gfn6@cdc.gov]

Sent: Thursday, March 17, 2011 10:35 AM

To: Brandon, Lou

Subject: Request NRC representative on Advisory Team Conference Calls
Importance: High

Hi, Lou!

I am sure you are very busy but | wanted to ask if you could find somecne to represent the NRC on the Advisory Team
conference calls. Although the Advisory Team is NOT activated, we are having these calls to stay connected and aware
of what.our parent agencies are doing. We really would appreciate having an NRC representative on these calls.

The Advisory Team conference call will be at 1:00 PM (EDT) on March 17, 2011.
Please use the following call-in numbers:

Phone number: 866-561-4509
Pass code: (b)(6)

We hope NRC can be on this call.

Thanks!
Lynn

D. Lynn Evans, MS

CAPT, USPHS

Centers for Disease Control and Prevention
NCEH/EHHE/Radiation Studies Branch
Mail Stop F58

4770 Buford Highway NE

Atlanta, GA 30341-3717

Phone: (770) 488-3656

Fax: (770) 488-1539

Email: gfn6@cdc.gov
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From: Hoc, PMT12

Sent: - Tuesday, March 29, 2011 8:52 PM

To: PMTO02 Hoc; PMT09 Hoc; PMT11 Hoc

Subject: FW: More Information

Attachments: Consequence_Report_-_same_map_scale.pdf; Consequence_Report_2.pdf

From: Bertram, William (CONTR) [mailto:William.Bertram@nnsa.doe.gov]
Sent: Tuesday, March 29, 2011 8:50 PM

To: Hoc, PMT12

Subject: More Information

These two attachments were also in the request.

Nuclear Incident Team (NIT)

Office of Emergency Response (NA-42)

National Nuclear Security Administration U.S. Department of Energy nitops@nnsa.doe.gov nit@doe.sgov.gov 202-586-
8100
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(A, )\ _ Consequence Report issued: March 30, 2011 00:28 UTC
*., " u _ , ‘ Japan Impacts - NRC Plausible Realistic Case V3 (U1Exp)
Vi oot M b e NARAC Report - Potential Release

SUMMARY:

This report describes the health effect consequences assaciated with a hypothetical unknown release to the atmosphere from a radiological source. This is an initial, automated NARAC product,
not a final recommendation. Initial predictions are for a limited time period and areas affected may change at later times. Please consult NARAC staff (925-422-7627) for refined, quality assured
predictions. Predictions should be confirmed and refined using measurements.

PRODUCTS:

Early Phase Dose (0-4d) : (Total Effective Dose)

Materia: BA-140 + CE-144 + CM-242 + CS134 + CS-136 + CS37 + 1131 + 1132 + TE-132 # 133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 # TE-127M + SR-89 + SR-90 + TE-120M +
XE-133

This product identifies areas that could exceed doses of 5 and 1 rem over a 4-day exposure period, which begins at the start of the release. If used o project doses from a potential future release,
these levels correspond to the EPADHS guidelines for the Early Phase based on the dose that may be avoided if shelter and evacuation quidance can be implemented pﬁor to the beginning of the
release. These Protective Action Guideline {PAG) limits are based on an assessment of the long-term risk of developing cancer in exposed individuals over their lifetime or producing genetic
disorders in subsequent generations. These risks result from the projected combined dose caused by radiation from the material deposited onto the surface, radiation from the material as itis
camied in the air, and radiation from the materal that has been inhaled and retained by the body. Upon request, estimates of the total number of people exposed, and (after accounting for estimated
deaths from acute, short-tem effects) the number of expected subsequent fatal cancers and combined number of expected subsequent fatal and non-fatal cancers may be displayed. These are
computer model estimates assuming unprotected exposure and no mitigating action (such as evacuation or sheftering) for the entire time period of this prediction, and therefore may be over-
estimates of the actual effects.

Early Phase Dose (4-8d) : (Total Effective Dose)

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 1-131 + 1-132 + TE-132 + 1133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-120M +
XE-133 _

This product identifies areas that could exceed doses of 5 and 1 rem over a 4-day exposure period, which begins at the start of the release. If used to project doses from a potential future release,
these levels correspond to the EPA/DHS quidelines for the Early Phase based on the dose that may be avoided if shefter and evacuation guidance can be implemented prior to the beginning of the
release. These Protective Action Guideline (PAG) limits are based on an assessment of the long-term risk of developing cancer in exposed individuals over their lifetime or producing genetic
disorders in subsequent generations. These risks result from the projected combined dose caused by radiation from the material deposited onto the surface, radiation from the material as it is
carried in the air, and radiation from the material that has been inhaled and retained by the body. Upon request, estimates of the total number of people exposed, and (after accounting for estimated
deaths from acute, short-term effects) the number of expected subsequent fatal cancers and combined number of expected subsequent fatal and non-fatal cancers may be displayed. These are
computer model estimates assuming unprotected exposure and no mitigating action (such as evacuation or sheltering) for the entire time period of this prediction, and therefore may be over-
estimates of the actual effects.

Early Phase Dose (8-12d) : (Total Effective Dose)
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Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 1131 #1132 + TE-132 + 1133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-120M +
XE-133

This product identifies areas that could exceed doses of 5 and 1 rem over & 4-day exposure period, which begins at the start of the release. If used to project doses from a potential future release,
these levels correspond to the EPAIDHS quidelines for the Early Phase based on the dose that may be avoided if shelter and evacuation quidance can be implemented prior to the beginning of the
release. These Protective Action Guideline (PAG) limits are based on an assessment of the long-term risk of developing cancer in exposed individuals over their lifetime or producing genetic
disorders in subsequent generations. These risks result from the projected combined dose caused by radiation from the material deposited onto the surface, radiation from the material as itis
carried in the air, and radiation from the material that has been inhaled and retained by the body. Upon request, estimates of the total number of people exposed, and (afler accounting for estimated
deaths from acute, short-term effects) the number of expected subsequent fatal cancers and combined number of expected subsequent fatal and non-fatal cancers may be displayed. These are
computer model estimates assuming unprotected exposure and no mitigating action {such as evacuation or sheltering) for the entire time period of this prediction, and therefore may be over-
estimates of the actual effecs.

Early Phase Dose (0-14d) : (Total Effective Dose)

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 11131 + 11132 + TE-132 + 1-133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-120M +
XE-133

This product identifies areas that could exceed doses of 5 and 1 rem over a 4-day exposure period, which begins at the start of the release. If used to project doses from a potential future release,
these levels correspond to the EPA/DHS guidelines for the Early Phase based on the dose thal may be avoided if shelter and evacuation guidance can be implemented prior to the beginning of the
release. These Protective Action Guideline (PAG) limits are based on an assessment of the long-term risk of developing cancer in exposed individuals over their Iifetime or producing genetic
disorders in subsequent generations. These risks result from the projected combined dose caused by radiation from the material deposited onto the surface, radiation from the material as it is
camied in the air, and radiafion from the material that has been inhaled and retained by the body. Upon request, estimates of the total number of people exposed, and (after accounting for estimated
deaths from acute, short-term effects) the number of expected subsequent fatal cancers and combined number of expected subsequent fatal and non-fatal cancers may be displayed. These are
computer model estimates assuming unprotected exposure and no mitigating action (such as evacuation or sheltering) for the entire time period of this prediction, and therefore may be over-
estimates of the actual effects.

Early Phase Guidance (Radioiodine) (0-14 d) : (KI Administration based on Thyroid Radioiodine Dose)

Material: 1-131 +1-132 + TE-132 + 1-133 + TE-125M

The U.S. Environmental Protection Agency (EPA) and Department of Homeland Security (DHS) have proposed or accepled similar sets of Protective Action Guides (PAGs) to indicate when
protective actions should be consideredfimplemented to protect the population. These Guides correspond to specific dose levels and are primarily based on an assessment of the risk in developing
cancer over an exposed individual's litetime. Thus the health effects produced by these doses may develop over a period of years. In the event radioiodines are released into the atmosphere, the
PAG level is based on the projected dose to a child's thyroid which may be avoided by the administering of potassium iodide. Additional levels based on guidance from the U.S. Food and Drug
Administration for adults may also be shown. (Note that the PAG leve! for potassium iodide administration to pregnant women is 5 rem to the adult thyroid.) These model predictions are based on
the effects of radiation from the material inhaled and retained by the body, and use the conservative assumption that individuals are unsheltered and remain in the area during the time period
specified in the figure's legend. Health effects could be significantly different for sheltered individuals or for those exposed in these areas for different time periods. Estimates of the number of
exposed individuals expected to experience these effects may be given in the legend. If so, the counts given for all ilnesses include those leading to pre-mature death. Note that the counts and
area covered by each contour are cumulative such that outer contours include the counts and areas of allinner contours.

Worker Protection Dose Rate at 4 d : (Groundshine Dose Rate at 03/16/2011 15:25:00 JST)

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 1131 + 11132 + TE-132 + 1133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-129M
This product identifies the locations where the Federal Radiation Protection Guidance occupational upper limit dose may be exceeded for various exposure periods by unprotected workers
performing emergency services. These limits are based on the risk of workers developing cancer over their lifetimes, and ensure that exposures will not result in detrimental acute or earty health

NARAC Contact Information email: narac(@linl. gov or phone (925) 424-6465 A
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effects. Although these doses may be expressed in terms of the EPA Response Worker Guidelines, these contours may also be used to estimate the ongoing dose received by the unsheltered
general population. NCRP and NRC administrative control areas are also shown. Note: EPA and NRC guidelines are based on a total dose fimit. These contoured dose rate values, if constant over
the indicated exposure period, willdeliver the equivalent imiting dose. For rapidly-decaying dose rates, these predictions will be conservative. The dose associated with potential inhalation of
resuspended material is not included in these estimates. The relative importance of any committed inhalation dose from resuspended material is dependent on a variety of factors (e.g. weather,
radionuclides, etc.). Note that the population count and area covered by each contour are cumulative such that outer contours include the counts and areas of all inner contours.

Worker Protection Dose Rate at 8 d : (Groundshine Dose Rate at 03/20/2011 15:25:00 JST)

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 131 + 11132 + TE-132 + 133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-129M
This product identifies the locations where the Federal Radiation Protection Guidance occupational upper limit dose may be exceeded for various exposure periods by unprotected workers
performing emergency services. These fimits are based on the risk of workers developing cancer over their ifetimes, and ensure that exposures will not result in detrimental acute or early health
effects. Athough these doses may be expressed in terms of the EPA Response Worker Guidelines, these contours may also be used to estimate the ongoing dose received by the unsheltered
general population. NCRP and NRC administrative control areas are also shown. Note: EPA and NRC guidelines are based on a total dose limit. These contoured dose rate values, if constant over
the indicated exposure period, will deliver the equivalent limiting dose. For rapidly-decaying dose rates, these predictions will be conservative. The dose associated with potential inhalation of
resuspended material is not included in these estimates. The relative importance of any committed inhalation dose from resuspended material is dependent on a variety of factors (e.q. weather,
radionuclides, etc.). Note that the population count and area covered by each contour are cumulative such that outer contours include the counts and areas of al inner contours.

Worker Protection Dose Rate at 12 d : (Groundshine Dose Rate at 03/24/2011 15:25:00 JST)

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 1131 + 1-132 + TE-132 + 1133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-129M
This product identifies the locations where the Federal Radiation Protection Guidance occupational upper limit dose may be exceeded for various exposure periods by unprotected workers
performing emergency services. These limits are based on the fisk of workers developing cancer over their lifetimes, and ensure that exposures will not result in detrimental acute or early health
effects. Although these doses may be expressed in terms of the EPA Response Worker Guidelines, these contours may also be used to esfimate the ongoing dose received by the unsheftered
general population. NCRP and NRC administrative control areas are also shown. Note: EPA and NRC guidelines are based on a total dose limit. These contoured dose rate values, if constant over
the indicated exposure period, will defiver the equivalent limiting dose. For rapidly-decaying dose rates, these predictions will be conservative. The dose associated with potential inhalation of
resuspended material is not included in these estimates. The relative importance of any commitied inhalation dose from resuspended material is dependent on a variety of factors (e.g. weather,
radionuclides, etc.). Note that the population count and area covered by each contour are cumulative such that outer contours include the counts and areas of all inner contours.

Deposition at 14 d : (Surface Contamination from Deposited Radionuclides)

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 1131 + 1132 + TE-132 + 1133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-00 + TE-120M
This product identifies the more highly contaminated areas due to fallout and deposition of the radioactive material. This material, depending upon the type of radiation emitted, may continue to give
significant doses to individuals in these areas through inhalation of resuspended radioactive material or from direct extemal radiation. These levels of deposited radioactivity should be confirmed by
monitoring surverys.

SOURCE INFORMATION:

Release Start Time: March 12, 2011 06:25 UTC

Release Stop Time: March 26, 2011 06:25 UTC

Release Location: (37.421389, 141.0325) Fukushima 1

Source Material and Amount: Early Phase Dose (0-4d)

NARAC Contact Information email: narac(@llnl.gov or phone (925) 424-6465 3-
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Early Phase Dose (4-8d)
Early Phase Dose (8-12d)
Early Phase Dose (0-14d)
138969 Ci of BA-140 (100% respirable) over 1036800 sec
3162.34 Ci of CE-144 (100% respirable) over 1036800 sec
-40.1641 Ci of CM-242 (100% respirable) over 1036800 sec
177591 Ci of CS-134 (100% respirable) over 1036800 sec
61424.6 Ci of CS-136 (100% respirable) over 1036800 sec
129073 Ci of CS-137 (100% respirable) over 1036800 sec
1.1998e+06 Ci of 1131 (100% respirable) over 1036800 sec
743463 Ci of 11132 (100% respirable) over 1036800 sec
312127 Ciof 133 (100% respirable) over 1036800 sec
305.666 Ci of PU-241 (100% respirable) over 1036800 sec
2271.81 Ci of RB-86 (100% respirable) over 1036800 sec
18478.1 Ci of RU-103 (100% respirable) over 1036800 sec
5395.12 Ci of RU-106 (100% respirable) over 1036800 sec
12057.3 Ci of SB-127 (100% respirable) over 1036800 sec
83562.2 Ci of SR-89 (100% respirable) over 1036800 sec
6698.63 Ci of SR-30 (100% respirable) over 1036800 sec
353712 Ci of TE-127M (100% respirable) over 1036800 sec
14672.2 Gi of TE-120M (100% respirable) over 1036800 sec
177062 Ci of TE-132 (100% respirable) over 1036800 sec
8.3307e+07 Ci of XE-133 (100% respirable) over 1036800 sec
Early Phase Guidance (Radioiodine) (0-14 d)
1.1998e+06 Ci of 1131 (100% respirable) over 1036800 sec
743463 Ci of 1132 (100% respirable) over 1036800 sec
312127 Ciof 11133 (100% respirable) over 1036800 sec
14672.2 Ci of TE-129M (100% respirable) over 1036800 sec
177062 Ci of TE-132 (100% respirable) over 1036800 sec
Worker Protection Dose Rate at4 d
Warker Protection Dose Rate at 8 d
Warker Protection Dose Rate at 12
Deposition at 14 d
138969 Ci of BA-140 (100% respirable) over 1036800 sec
3162.34 Ci of CE-144 {100% respirable) over 1036800 sec
40.1641 Ci of CM-242 (100% respirable) over 1036800 sec
177591 Ci of CS-134 (100% respirable) over 1036800 sec
61424.6 Ci of GS-136 (100% respirable) over 1036800 sec
129073 Ci of CS-137 (100% respirable) over 1036800 sec

NARAC Contact Information email: narac(@linl.gov or phone (925) 424-6463

Official Use Only - Not Approved for Further Distribution
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Source Geometry:
Particle Size Distribution:

METEOROLOGY:

o "

1.19982+06 Ci of 1-131 {100% respirable) over 1036800 sec
743463 Ci of 1132 (100% respirable) over 1036800 sec
312127 Ciof 1133 (100% respirable) over 1036800 sec

305,666 Ci of PU-241 (100% respirable) over 1036800 sec

2277.81 Ci of RB-86 {100% respirable) over 1036800 sec .
18478.1 Ci of RU-103 {100% respirable) over 1036800 sec
5395.12 Ci of RU-106 (100% respirable) over 1036800 sec
12057.3 Ci of SB-127 (100% respirable) over 1036800 sec
83562.2 Ci of SR-89 (100% respirable) over 1036800 sec
6698.63 Ci of SR-90 (100% respirable) over 1036800 sec
3537.12 Ci of TE-127M (100% respirable) over 1036800 sec
14672.2 Ci of TE-129M (100% respirable) over 1036800 sec
177062 Ci of TE-132 (100% respirable} over 1036800 sec
gaussian cloud top at 200 m

All particulate is in the respirable range from 8.1 to 10 microns

ADAPT Gridded Metdata from 03/11/2011 21:00:00 JST to 03/26/2011 15:00:00 JST at 2 hr intervals were used in this calculation

NARAC Contact Information email: narac(linl.gov or phone (925) 424-6465

Gridded Met
Source Obs Time
ADAPT March 11,2011 12:00 UTC
ADAPT March 11,2011 14:00 UTC
ADAPT March 11, 2011 16:00 UTC
ADAPT March 11,2011 18:00 UTC
ADAPT March 11, 2011 20:00 UTC
ADAPT March 11, 2011 22:00 UTC
ADAPT March 12,2011 00:00 UTC
ADAPT March 12, 2011 02:00 UTC
ADAPT March 12, 2011 04:00 UTC
ADAPT March 12, 2011 06:00 UTC
ADAPT March 12, 2011 08:00 UTC
ADAPT March 12, 2011 10:00 UTC
ADAPT March 12, 2011 12:00 UTC
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Gridded Met
Source
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT

NARAC Contact Information email: narac@linl.gov or phone (923) 424-6465

Obs Time
March 12, 2011 13.00 UTC
March 12, 2011 15:00 UTC
March 12, 2011 16:00 UTC
Mch 12,2011 100UTC
March 12, 2011 20:00 UTC
March 12, 2011 22:00 UTC
March 13, 2011 00:00 UTC
March 13, 2011 02:00 UTC
March 13, 2011 04:00 UTC
March 13, 2011 06:00 UTC
March 13, 2011 08:00 UTC
March 13, 2011 10:00 UTC
March 13, 2011 12:00 UTC
March 13, 2011 14:00 UTC
March 13,2011 16:00 UTC
March 13,2011 18:00 UTC
March 13, 2011 19:00 UTC
March 13, 2011 22:00 UTC
March 14, 2011 00:00 UTC
March 14, 2011 02:00 UTC
March 14, 2011 04:00 UTC
March 14, 2011 06:00 UTC
March 14, 2011 08:00 UTC
March 14, 2011 10:00 UTC
March 14, 2011 12:00 UTC
March 14, 2011 14.00 UTC
March 14, 2011 16:00 UTC
March 14, 2011 18:00 UTC
March 14, 2011 20:00 UTC
March 14, 2011 22:00 UTC

Official Use Only - Not Approved for Further Distribution
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Gridded Met
Source
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT

NARAC Contact Information email: narac@1inl.gov or phone (925) 424-6465

Obs Time
March 15, 2011 00:00 UTC
March 15, 2011 02:00 UTC
March 15, 2011 04:00 UTC
March 15, 2011 06:00 UTC
March 15, 2011 08:00 UTC
March 15, 2011 10:00 UTC

Match 15,2011 12:00UTC

March 15,2011 14:00 UTC
March 15, 2011 16:00 UTC
March 15, 2011 18:00 UTC
March 15, 2011 20:00 UTC
March 15, 2011 22:00 UTC
March 16, 2011 00:00 UTC
March 16, 2011 02:00 UTC
March 16, 2011 04:00 UTC
March 16, 2011 06:00 UTC
March 16, 2011 08:00 UTC
March 16, 2011 10:00 UTC
March 16, 2011 12:00 UTC
March 16, 2011 14:00 UTC
March 16, 2011 16:00 UTC
March 16, 2011 18:00 UTC
March 16, 2011 20:00 UTC
March 16, 2011 22:00 UTC
March 17, 2011 00:00 UTC
March 17,2011 02:00 UTC
March 17,2011 04:00 UTC
March 17, 2011 06:00 UTC
March 17, 2011 08:00 UTC
March 17,2011 10:00 UTC

Officiat Use Only - Not Approved for Further Distribution
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Gridded Met
Source
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT

 ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT

NARAC Contact Information email: narac(@llnl.gov or phone (925) 424-6465

Obs Time
March 17, 2011 12:00 UTC
March 17,2011 14:00 UTC
March 17, 2011 16:00 UTC
March 17, 2011 18:00 UTC
March 17,2011 20:00 UTC
March 17,2011 22:00 UTC
March 18, 2011 00:00 UTC
March 18, 2011 02:00 UTC
March 18, 2011 04:00 UTC
March 18, 2011 06:00 UTC
March 18, 2011 08:00 UTC
March 18,2011 10:00 UTC
March 18,2011 12:00 UTC
March 18, 2011 14:00 UTC
March 18, 2011 16:00 UTC
March 18, 2011 21:00 UTC
March 18, 2011 23:00 UTC
March 19, 2011 01:00 UTC
March 19, 2011 03:00 UTC
March 19, 2011 05:00 UTC
March 19, 2011 07.00 UTC
March 19, 2011 10:00 UTC
March 19, 2011 12:00 UTC
March 19, 2011 14:00 UTC
March 19, 2011 16:00 UTC
March 19, 2011 17:00 UTC
March 19, 2011 21:00 UTC
March 19, 2011 23.00 UTC
March 20, 2011 01:00 UTC
March 20, 2011 03:00 UTC

Official Use Only - Not Approved for Further Distribution
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Gridded Met
Source
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT

~ ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT -
ADAPT
ADAPT

NARAC Contact Information email: narac(@linl.gov or phone (925) 424-6465

Obs Time
March 20, 2011 05:00 UTC
March 20, 2011 07:00 UTC
March 20, 2011 09:00 UTC
March 20, 2011 11:00 UTC
March 20, 2011 13:00 UTC
March 20, 2011 15:00 UTC
March 20, 2011 17:00 UTC
March 20, 2011 19:00 UTC
March 20, 2011 21:00 UTC
March 20, 2011 23:00 UTC
March 21, 2011 01:00 UTC
March 21,2011 03:00 UTC
March 21, 2011 05:00 UTC
March 21, 2011 07:00 UTC
March 21, 2011 09:00 UTC
March 21,2011 11:00 UTC
March 21,2011 13.00 UTC
March 21, 2011 15:00 UTC
March 21,2011 17:00 UTC
March 21,2011 19:00 UTC
March 21,2011 21:00 UTC
March 21, 2011 23:00 UTC
March 22, 2011 01:00 UTC

_March 22,2011 03:00 UTC

March 22, 2011 05:00 UTC
March 22, 2011 07:00 UTC
March 22, 2011 09:00 UTC
March 22, 2011 11:00 UTC
March 22, 2011 13:00 UTC
March 22, 2011 15:00 UTC

Official Use Only - Not Approved for Further Distribution
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Gridded Met
Source
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT

NARAC Contact Information email. narac@!lnl gov or phone (925) 424-6465

Obs Time
March 22, 2011 17:00 UTC
March 22, 2011 19:00 UTC
March 22, 2011 21:00 UTC
March 22, 2011 23:00 UTC
March 23, 2011 00:00 UTC
March 23, 2011 02:00 UTC
March 23, 2011 04:00 UTC
March 23, 2011 06:00 UTC
March 23, 2011 08:00 UTC
March 23, 2011 10:00 UTC
March 23, 2011 12:00 UTC
March 23,2011 14.00 UTC
March 23, 2011 16:00 UTC
March 23, 2011 18:00 UTC
March 23, 2011 20:00 UTC
March 23, 2011 22:00 UTC
March 24, 2011 00:00 UTC
March 24, 2011 02:00 UTC
March 24, 2011 04:00 UTC
March 24, 2011 06:00 UTC
March 24, 2011 08:00 UTC
March 24, 2011 10:00 UTC
March 24, 2011 12:00 UTC
March 24, 2011 14:00 UTC
March 24, 2011 16:00 UTC
March 24, 2011 18:00 UTC
March 24, 2011 20:00 UTC
March 24, 2011 22:00 UTC
March 25, 2011 00:00 UTC
March 25, 2011 02:00 UTC

Official Use Only - Not Approved for Further Distribution
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Gridded Met

Source Obs Time
ADAPT March 25, 2011 04:00 UTC
ADAPT March 25, 2011 06:00 UTC
ADAPT March 25, 2011 08:00 UTC
ADAPT March 25, 2011 10:00 UTC
ADAPT March 25, 2011 1200 UTC -
ADAPT March 25, 2011 14:00 UTC
ADAPT March 25, 2011 16:00 UTC
ADAPT March 25, 2011 18,00 UTC
ADAPT March 25, 2011 20:00 UTC
ADAPT March 25, 2011 22:00 UTC
ADAPT Mareh 26, 2011 00:00 UTC
ADAPT March 26, 2011 02:00 UTC
ADAPT March 26, 2011 04:00 UTC
ADAPT March 26, 2011 06:00 UTC

No precipitation is included i this calculation

ASSUMPTIONS:

Unless otherwise stated ICRP60 series DCF's were used for dose plots.

CONTACT INFORMATION:

Calculation requested on March 25, 2011 04:00 UTC by

none none, DOE NIT

202-586-8100

Approved by: NARAC Operations

Approver organization: NARAC

Phone; 925422-9100

NARAC Contact Information email: narac(@linl.gov or phone (925) 424-6465
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Email: narac@in!.gov
Approved on; March 25, 2011 04:14 UTC

Classification: Officiattise-Orfy—Not-ApprovecHor Further Distribution

DISCLAIMER:

These model predictions are intended to be quidance, and are not final recommendations. The accuracy of any prediction will be limited by the accuracy of the input data, such as estimates of the
amount of material that becomes airbome and the available meteorological data for the area and time of the incident. Plume predictions may be for a limited time period, and may change at later

times if new input data becomes available. Predictions should be confirmed and refined using field measurements, Air and ground concentration may be higher than predicted by this plume model
simulation due the limited resolution of this particular simulation. For actual incidents or exercises, consult incident command and subject matter experts from the appropriate coordinating agency

before making any decisions based on this mode! prediction.

This document was prepared as an account of work sponsored by an agency of the United States government. Neither the United States government nor Lawrence Livermore National Security,
LLC, nor Lockheed Martin, nor Sandia Corporation, nor any of their employees makes any wamranty, expressed or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by frade name, frademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United
States govemment or Lawrence Livermore National Security, LLC. The views and opinions ¢f authors expressed herein do not necessarily state or reflect those of the United States govemment or
Lawrence Livermore National Security, LLC, and shall not be used for advertising or product endorsement purposes.

This work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory under Contract DE-AC52-07NA27344.

NARAC Contact Information email: narac(@linl.gov or phone (925) 424-6465 -12-
Official Use Only - Not Approved for Further Distribution
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‘ 1 NARAC Report - Potential Release

Actions and Long-Term Effects
(rem)
Description Extent Population
Area
Exceeds 5 rem total effective dose. >5
18 km 2,380
2.3km2
Exceeds 1 rem total effective dose. >1
86km 10,200
& 41.2 km2
Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination from March 12, 2011 06:25 UTC to March 16, 2011 06:25 UTC at
or near ground level.

Release Location: 37.421389 N, 141.032500 E

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 1131 +1-132 + TE-
132 +1-133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-
90 + TE-120M + XE-133

Generated On: March 25, 2011 03:51 UTC

Model: LODI

Comments:

Doses shown are total accumulated from the beginning of release. 1
Plausible Realistic Scenario

Early Phase Dose (0-4d) Japan Impacts - NRC Plausible Realistic

I

' TAﬁas andlor LLNL A L —
Map Size: 36.4 kmby 36.4 km Id: Production3.rcE12815.rcC1

NARAC Operations: ( onDuty Assessor ); narac@linl.gov; 925-424-6465
Requested by: {none none; DOE NIT; 202-586-8100}
Approved by: {NARAC Operations; NARAC; 925-422-9100}

NARAC Contact Information email: narac(@linl.gov or phone (925) 424-6465 13

e O et A
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Early Phase Dose (4-8d) Japan Impacts - NRC Plausible Realistic
(Total Effective Dose) Case V3 (U1Exp)
NARAC Report - Potential Release

Actions and Long-Term Effects

(rem)
Description Extent Population
Area

Exceeds 5 rem total effective dose. >h
26km 730
1.7 km2

Exceeds 1 rem fotal effective dose. >
11.6km 3,080
21.6km2

Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination from March 16, 2011 06:25 UTC to March 20, 2011 06:25 UTC at
or near ground level.

Release Location: 37.421389 N, 141.032500 E

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 1-131 + 11132 + TE-
132 +1-133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-
90 + TE-129M + XE-133

Generated On: March 25, 2011 03:52 UTC

Model: LODI

Comments:

Doses shown are accrued after 03/16/2011 06:25:00 UTC and can be avoided by
protective actions

Plausible Realistic Scenario

1
sl

20 T Al andor LN L i s e
Map Size: 36.4 km by 36.4 km Id: Production3.rcE12815.rcC1

NARAC Operations: (onDuty Assessor ); narac@Iinl.gov; 925-424-6465
Requested by: {none none; DOE NIT; 202-586-8100}
Approved by: {NARAC Operations; NARAC; 925-422-9100}

NARAC Contact Information email: naraci@]Inl.gov or phone (925) 424-6465 -14-
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Mevmal dmerphery Pty bty Cinne

Atlas andlor LLNL FC L L ——
Map Size: 36.4 kmby 36.4 km Id: Production3.rcE12815.r¢C1

NARAC Operations: (onDuty Assessor ); narac@Iinl.gov; 925-424-6465

Requested hy: {none none; DOE NIT; 202-566-8100}
Approved by: {NARAC Operations; NARAC; 925-422-9100}

NARAC Contact Information email: narac(@llnl.gov or phone (925) 424-6463

Early Phase Dose
(Total Effective Dose)

(

8424)

Japan Impacts - NRC Plausible Realistic
Case V3 (U1Exp)
NARAC Report - Potential Release

Actions and Long-Term Effects

(rem)
Extent
Area

Exceeds 5 rem total effective dose. >5
05km 540
0.4 km2

Exceeds 1 rem tofal effective dose. >
27km 2970
6.0 km2

Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Description Population

Effects or contamination from March 20, 2011 06:25 UTC to March 24, 2011 06:25 UTC at
or near ground level.

Release Location: 37.421389 N, 141.032500 E

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 11131 +1-132 + TE-
132 +1-133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-
90 + TE-120M + XE-133

Generated On: March 25, 2011 03:52 UTC

Model: LODI

Comments:

Doses shown are accrued after 03/20/2011 06:25:00 UTC and can be avoided by
protective actions

Plausible Realistic Scenario
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o ‘”’"”"1 Early Phase Dose (0-14d) Japan Impacts - NRC Plausible Realistc
NARA (Total Effective Dose) Case V3 (U1Exp)
| NARAC Report - Potential Release

Actions and Long-Term Effects
(rem)
Description Extent Population
Area
Exceeds 5 rem total effective dose. b
3.2km 3220
8.5km2
Exceeds 1 rem total effective dose. >
126km 14,900
98.2 km?2
Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination from March 12, 2011 06:25 UTC to March 26, 2011 06:25 UTC at
or near ground level.

Release Location: 37.421389 N, 141.032500 E

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 131 +1-132 + TE-
132 +1-133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-

90 + TE-120M + XE-133
Generated On: March 25, 2011 03:52 UTC
Model: LODI
Comments:
Doses shown are total accumulated from the beginning of release.
Plausible Realistic Scenario
mmsmasemmum L —
Map Size: 36.4 km by 36.4 km Id: Production3.rcE12815.r¢C1
NARAC Operations: ( onDuty Assessor ); narac@inl.gov; 925-424-6465
Requested by: {none none; DOE NIT; 202-586-8100}
Approved by: {NARAC Operations; NARAC; 925-422-9100}

NARAC Contact Information email: narac(@linl.gov or phone (925) 424-6465 -16-
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Map Size: 36.4 km by 36.4 km Id: Production3.rcE12815.rcC1
NARAC Operations: ( onDuty Assessor ); narac@Inl.gov; 925-424-6465

Requested by: {none none; DOE NIT; 202-586-8100}
Approved by: {NARAC Operations; NARAC; 925-422-9100}

NARAC Contact Information email: narac(@llnl.gov or phone (925) 424-6465

Early Phase Guidance (Radioiodine) (0-14 d)
(KI Administration based on Thyroid Radioiodine Dose)

Japan Impacts - NRC Plausible Realistic

Case V3 (U1Exp)
NARAC Report - Potential Release
Effects and Actions
(rem)
Description Extent Population
Area

Adult thyroid Committed Equivalent Dose - Early >10
Phase FDA Guidance for Kl administration to 84 km 8,580
adults 34.7 km?2

Child thyroid Committed Equivalent Dose - Early %5
Phase PAG for Kl administration to children. 17.8 km 21800
252 km2

Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

e

Effects or contamination from March 12, 2011 06:25 UTC to March 26, 2011 06:25 UTC at
or near ground level.

Release Location: 37.421389 N, 141.032500 E

Material: -131 + -132 + TE-132 + 1133 + TE-129M

Generated On: March 25, 2011 03:52 UTC

Model: LODI

Comments:

Doses shown are total accumulated from the beginning of release.

Plausible Realistic Scenario

q7-

CV41 of 3058




SRR PAOOCT =y

Pt & bR
Suvaral gy Bedee ddbtiony Crnr |

nnole
@005 Tele Atlas andior LLNL

Worker Protection Dose Rate at 4 d Japan Impacts - NRC Plausible Realistic

(Groundshine Dose Rate at 03/16/2011 15:25:00 JST) Case V3 (U1Exp)

NARAC Report - Potential Release
Acute (Short-Term) Effects

(mrem/hr)
Description Extent | Population
Area
| Limitfor all occupational exposures exceeded by >100
exposure for 50 hours or less. 0.2km 50
0.02 km2
U.S. NCRP radiological control boundary. 10
35km 3120
7.1 km2
U.S. NRC public exclusion zone >2
10.2km 13,600
76.3 km2

Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination at March 16, 2011 06:25 UTC at or near ground level.

Release Location: 37.421389 N, 141.032500 E

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 1131 + 1132 + TE-
132 +1-133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-
90 + TE-120M

Generated On: March 25, 2011 03:52 UTC

Model: LODI

Comments:

Plausible Realistic Scenario

Map Size: 36.4 km by 36.4 km Id: Production3.rcE12815.rcC1

NARAC Operations: (onDuty Assessor ); narac@Iinl.gov; 925-424-6465
Requested by: {none none; DOE NIT, 202-586-8100}
Approved by: {NARAC Operations; NARAC; 926-422-9100}

NARAC Contact Information email: narac@lInl.gov or phone (925) 424-6465 ~ -18-

%Mﬁmm : ' 7 . istribut
CV 42 of 3058




Worker Protection Dose Rate at 8 d Japan Impacts - NRC Plausible Realistic
(Groundshine Dose Rate at 03/20/2011 15:25:00 JST) Case V3 (U1Exp)

NARAC Report - Potential Release

Acute (Short-Term) Effects
(mrem/hr)
Description Extent Population
Area
U.S. NCRP radiological control boundary. 10
29km 2910
5.5km2
U.S. NRC public exclusion zone >2
11.9km 10,800
64.7 km2
Note: Areas and counts i the table are cumulative. Population Source = LandScan2005.

Effects or contamination at March 20, 2011 06:25 UTC at or near ground level.

Release Location: 37.421389 N, 141.032500 E

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 1131 + 11132 + TE-
132 +1-133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-

90 + TE-120M

Generated On: March 25, 2011 03:52 UTC
Model: LODI
Comments:
Plausible Realistic Scenario

TAﬁas andior LLNL A e | —

Map Size: 36.4 km by 36.4 km Id: Production3.rcE12815.rcC1
NARAC Operations: ( onDuty Assessor ), narac@iinl.gov; 925-424-6465
Requested by: {none none; DOE NIT; 202-586-8100}
Approved by: {NARAC Operations; NARAC; 925-422-9100}
NARAC Contact Information email: narac(@linl gov or phone (925) 424-6465 -19-
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Map Size: 36.4 km by 36.4 km Id: Production3.rcE12815.r¢C1

NARAC Operations: ( onDuty Assessor ); narac@Iinl.gov; 925-424-6465

Requested by: {none none; DOE NIT; 202-586-8100}
Approved by: {NARAC Operations; NARAC; 925-422-9100}

NARAC Contact Information email: narac(@lInl.gov or phone (925) 424-6465

Worker Protection Dose Rate at 12 d
(Groundshine Dose Rate at 03/24/2011 15:25:00 JST)

Japan Impacts - NRC Plausible Realistic
Case V3 (U1Exp)
NARAC Report - Potential Release

Acute (Short-Term) Effects

(mrem/hr)
Description Extent Population

Area

U.S. NCRP radiological control boundary. >10
2.3km 2,560
3.9km2

U.S. NRC public exclusion zone >)
88km 10,100
487 km2

Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination at March 24, 2011 06:25 UTC at or near ground level.

Release Location: 37.421389 N, 141.032500 E

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 1131 + 11132 + TE-
132 +1-133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-
90+ TE-129M

Generated On: March 25, 2011 03:52 UTC

Model: LODI

Comments:

Plausible Realistic Scenario

20-
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Deposition at 14 d
(Surface Contamination from Deposited Radionuclides)

Japan Impacts - NRC Plausible Realistic

Case V3 (U1Exp)
NARAC Report - Potential Release
Effects and Actions
(Cilm2)
Description Extent Population
Area
No guidelines specified. Possibly contaminated >0.01
area. Use to confirm with monitoring surveys. 0.2km 120
0.07 km2
No quidelines specified. Possibly contaminated >0,0010
area. Use to confirm with monitoring surveys. 35km 3,150
8.3 km2
No guidelines specified. Possibly contaminated >0.0001
area. Use to confirm with monitoring surveys. 16.4 kn; 25,800
27 km

Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination at March 26, 2011 06:25 UTC at or near ground level.

Release Location: 37.421389 N, 141.032500 E

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 131 + 1132 + TE-
132 + 133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-
90+ TE-129M

Generated On: March 25, 2011 03:52 UTC

Model: LODI
Comments:
Plausible Realistic Scenario

0 Tl At ndr LI 3 s

Map Size: 36.4 km by 36.4 km Id: Production3.rcE12815.r¢C1
NARAC Operations: (onDuty Assessor ); narac@Iinl.gov; 925-424-6465
Requested by: {none none; DOE NIT; 202-586-8100}
Approved by: {NARAC Operations; NARAC; 925-422-9100}
NARAC Contact Information email: narac(@llnl.gov or phone (925) 424-6465 2l
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Consequence Report Issued: March 30, 2011 00:30 UTC
sl Japan Impacts - NRC PRC V3 - Relocation
R e —_— NARAC Report - Potential Release
SUMMARY:

This report describes the health effect consequences associated with a hypothetical unknown release to the atmosphere from a radiological source. This s an initial, automated NARAG product,
not a final recommendation. Initial predictions are for a limited time period and areas affected may change at later times. Please consult NARAC staff (925-422-_7627) for refined, quality assured
predictions. Predictions should be confirmed and refined using measurements. |

PRODUCTS:

Intermediate Phase Relocation PAGs : (Relocation based on Avoidable Groundshine and Resuspension Dose)

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + |-131 +1-132 + TE-132 + 133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-129M
The following figure flustrates the modekpredicted regions in which individuals are projected to have an elevated risk of developing fatal and non-fatal cancers due to radiation exposure over a
period of many years from the radioactive material that has been deposited on the surface. There are two primary pathways by which individuals will continue to receive a radiological dose while
they remain in these areas. Individuals in these regions will be exposed to radiation by direct exposure from radioactive material on surfaces and by exposure from material that has been
resuspended into the air and subsequently inhaled. The U.S. Environmental Protection Agency (EPA} and Department of Homeand Security (DHS) have proposed or accepted similar sets of
Protective Action Guides (PAGs) to indicate when relocation (long-term removal) of individuals should be considered. These Guides are primarily based on an assessment of the risk in developing
cancer over an exposed individual's Iifefime, and thus the heatth effects produced by the doses may develop over a period of several years. Note that the PAGS were developed based on avoidable
dose (i.¢. the dose thal will be avoided once protective actions have been implemented). These mode! predictions are based on the conservative assumption that individuals are unsheltered and
remain in the area during the time period specified in the figure's legend. If protective actions have not been implemented by the beginning of this exposure period, the avoidable dose will be less
than that shown for the unsheltered population, and accumulated dose will continue to rise at an undiminished rate. Health effects could be significantly different for sheltered individuals or for those
exposed in these areas for different time periods. The contours that may be displayed include the first-year relocation contour where individuals are projected to receive a dose in excess of 2 rem
over the remainder of the first year following the release, and the second-year relocation contour where individuals are projected to receive a dose in excess of 0.5 rem during the second year
following the release. (Doses received over each of the subsequent years are normally less than those received during the second-year.)

SOURCE INFORMATION:

Release Start Time: March 12, 2011 06:25 UTC

Release Stop Time: March 26, 2011 06:25 UTC

Source Material and Amount: ' 138969 Ci of BA-140 (100% respirable) over 1036800 sec

3162.34 Ciof 'CE-144 (100% respirable) over 1036800 sec
40.1641 Ci of CM-242 (100% respirable) over 1036800 sec

NARAC Contact Information email. narac@lInl.gov or phone (925) 424-6465 -I-

O Nk e
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Source Geometry:
Particle Size Distribution:

METEOROLOGY:

. I I . . .

177591 Gi of CS-134 (100% respirable) over 1036800 sec
61424.6 Ci of CS-136 (100% respirable) over 1036800 sec
129073 Ci of CS-137 (100% respirable) over 1036800 sec
1.1998e+06 Ci of I-131 (100% respirable) over 1036800 sec
743463 Ci of 1132 (100% respirable) over 1036800 sec
312127 Ci of 1-133 (100% respirable) over 1036800 sec
305.666 Ci of PU-241 (100% respirable) over 1036800 sec
2277.81 Ci of RB-86 (100% respirable) over 1036800 sec
18478.1 Ci of RU-103 (100% respirable) over 1036800 sec
5395.12 Ci of RU-106 (100% respirable) over 1036800 sec
12057.3 Ci of SB-127 (100% respirable) over 1036800 sec

~ 83562.2 Ci of SR-89 (100% respirable) over 1036800 sec

£698.63 Ci of SR-90 (100% respirable) over 1036800 sec
3537.12 Ci of TE-127M (100% respirable) over 1036800 sec
14672.2 Ci of TE-120M (100% respirable) over 1036800 sec
177062 Ci of TE-132 (100% respirable) over 1036800 sec
gaussian cloud top at 200 m

All particulate is in the respirable range from 0.1 to 10 microns

ADAPT Gridded Metdata from 03/11/2011 21:00:00 JST t0 03/26/2011 15:00:00 JST at 2 hr infervals were used in this calculation

NARAC Contact Information email: narac(@linl.gov or phone (925) 424-6465

Gridded Met
Source Obs Time
ADAPT March 11,2011 12:00 UTC
ADAPT March 11, 2011 14:00 UTC
ADAPT March 11, 2011 16:00 UTC
ADAPT March 11,2011 18:00 UTC
ADAPT March 11, 2011 20:00 UTC
ADAPT March 11,2011 22:00 UTC
ADAPT March 12, 2011 00:00 UTC
ADAPT March 12, 2011 02:00 UTC
ADAPT March 12,2011 04:00 UTC
ADAPT March 12, 2011 06:00 UTC
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Gridded Met
Source
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
| ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT

NARAC Contact Information email: narac@Ilnt.gov or phone (925) 424-6465

Obs Time
March 12, 2011 08:00 UTC
March 12, 2011 10:0_0-UTC
March 12, 2011 12:00 UTC
March 12, 2011 13.00 UTC
March 12, 2011 15:00 UTC
March 12, 2011 16:00 UTC
March 12, 2011 18:00 UTC
March 12, 2011 20:00 UTC
March 12, 2011 22:00 UTC
March 13, 2011 00:00 UTC
March 13, 2011 02:00 UTC

- March 13,2011 04:00 UTC -

March 13, 2011 06:00 UTC
March 13, 2011 08:00 UTC
March 13, 2011 10:00 UTC
March 13, 2011 12:00 UTC
March 13,2011 14:00 UTC
March 13, 2011 16:00 UTC
March 13, 2011 18:00 UTC
March 13, 2011 19:00 UTC
March 13, 2011 22:00 UTC
March 14, 2011 00:00 UTC
March 14, 2011 02:00 UTC
March 14, 2011 04:00 UTC
March 14, 2011 06:00 UTC
March 14, 2011 0800 UTC
March 14, 2011 10:00 UTC
March 14, 2011 12:00 UTC
March 14, 2011 14:00 UTC
March 14, 2011 16:00 UTC

Official Use Only - Not Approved for Further Distribution
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Gridded Met
Source Obs Time
ADAPT _ March 14, 2011 18:00 UTC
ADAPT March 14, 2011 20:00 UTC
ADAPT March 14,2011 2200 UTC
- ADAPT March 15, 2011 00:00 UTC
ADAPT March 15, 2011 02:00 UTC
ADAPT March 15, 2011 04:00 UTC
ADAPT March 15, 2011 06:00 UTC
ADAPT March 15, 2011 08:00 UTC
ADAPT ' March 15, 2011 10:00 UTC
ADAPT March 15, 2011 12:00 UTC
ADAPT March 15, 2011 14:00 UTC
ADAPT March 15, 2011 16:00 UTC
ADAPT March 15, 2011 18:00 UTC
ADAPT March 15, 2011 20:00 UTC
ADAPT March 15, 2011 22:00 UTC
ADAPT March 16, 2011 00:00 UTC
ADAPT March 16, 2011 02:00 UTC
ADAPT March 16, 2011 04:00 UTC
ADAPT March 16, 2011 06:00 UTC
ADAPT March 16, 2011 08:00 UTC
ADAPT March 16, 2011 10:00 UTC
ADAPT March 16, 2011 12:00 UTC
ADAPT March 16, 2011 14:00 UTC
ADAPT March 16, 2011 16:00 UTC
ADAPT ' March 16, 2011 18:00 UTC
ADAPT March 16, 2011 20:00 UTC
ADAPT March 16, 2011 22:00 UTC
ADAPT March 17, 2011 00:00 UTC
ADAPT ' March 17, 2011 02:00 UTC
ADAPT March 17,2011 04:00 UTC

NARAC Contact Information email: narac@llnl.gov or phone (925) 424-6465

Official Use Only - Not Approved for Further Distribution
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Gridded Met
Source
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT

NARAC Contact [nformation email: narac(@linl.gov or phone (925) 424-6465

Obs Time
March 17, 2011 06:00 UTC
March 17,2011 08:00 UTC
March 17,2011 10:00 UTC
March 17, 2011 12:00 UTC
March 17,2011 14:00 UTC
March 17, 2011 16:00 UTC
March 17,2011 18:00 UTC
March 17, 2011 20:00 UTC
March 17, 2011 22:00 UTC
March 18, 2011 00:00 UTC
March 18, 2011 02:00 UTC
March 18, 2011 04.00 UTC
March 18, 2011 06:00 UTC
March 18, 2011 08:00 UTC
March 18,2011 10:00 UTC
March 18,2011 12:00 UTC
March 18, 2011 14:00 UTC
March 18, 2011 16:00 UTC
March 18, 2011 21:00 UTC
March 18, 2011 23:00 UTC
March 19, 2011 01:00 UTC
March 19,2011 03:00 UTC
March 19, 2011 05:00 UTC
March 19, 2011 07:00 UTC
March 19, 2011 10:00 UTC
March 19, 2011 12:00 UTC
March 19, 2011 14:00 UTC
March 19, 2011 16:00 UTC
March 19, 2011 17:00 UTC
March 19, 2011 21:00 UTC

Ofticial Use Only - Not Approved for Further Distribution
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Gridded Met
Source
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT

NARAC Contact Information email: narac@llnl.gov or phone (925) 424-6465

Obs Time
March 19, 2011 23.00 UTC
March 20, 2011 01:00 UTC
March 20, 2011 03:00 UTC
March 20, 2011 05:00 UTC
March 20, 2011 07:00 UTC
March 20, 2011 09:00 UTC
March 20, 2011 11:00 UTC
March 20, 2011 13:00 UTC
March 20, 2011 15:00 UTC
March 20, 2011 17:00 UTC
March 20, 2011 18:00 UTC
March 20, 2011 21:00 UTC
March 20, 2011 23.00 UTC
March 21, 2011 01:00 UTC
March 21, 201103:00 UTC
March 21, 2011 05:00 UTC
March 21, 2011 07:00 UTC
March 21, 2011 03:00 UTC
March 21, 2011 11:00 UTC
March 21, 2011 13:00 UTC
March 21, 2011 15:00 UTC
March 21,2011 17:00 UTC
March 21,2011 19:00 UTC
March 21, 2011 21:00 UTC
March 21,2011 23:00 UTC
March 22, 2011 01:00 UTC
March 22, 2011 03:00 UTC
March 22, 2011 05:00 UTC
March 22, 2011 07:00 UTC
March 22, 2011 09:00 UTC

Official Use Only - Not Approved for Further Distribution
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Gridded Met
Source
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT

NARAC Contact Information email: narac@Iinl.gov or phone (925) 424-6465

Obs Time
March 22, 2011 11:00 UTC
March 22, 2011 13.00 UTC
March 22, 2011 15:00 UTC
March 22, 2011 17,00 UTC
March 22, 2011 19:00 UTC
March 22, 2011 21:00 UTC
March 22, 2011 23:00 UTC
March 23, 2011 00:00 UTC
March 23, 2011 02:00 UTC
March 23, 2011 04:00UTC
March 23, 2011 06:00 UTC
March 23, 2011 08:00 UTC
March 23, 2011 10:00 UTC
March 23, 2011 12:00 UTC
March 23, 2011 14:00 UTC
March 23, 2011 16:00 UTC
March 23, 2011 18:00 UTC
March 23, 2011 20:00 UTC
March 23, 2011 22:00 UTC
March 24, 2011 00:00 UTC
March 24, 2011 02:00 UTC
March 24, 2011 04:00 UTC
March 24, 2011 06:00 UTC
March 24, 2011 08:00 UTC
March 24, 2011 10:00 UTC
March 24, 2011 12:00 UTC
March 24, 2011 14,00 UTC
March 24, 2011 16:00 UTC
March 24, 2011 18:00 UTC
March 24, 2011 20:00 UTC

Official Use Only - Not Approved for Further Distribution
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Gridded Met
Source
ADAPT
ADAPT
ADAPT
ADAPT -
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT
ADAPT

No precipitation is included in this calculation

ASSUMPTIONS:
Unless otherwise stated ICRPE0 series DCF's were used for dose plots.

CONTACT INFORMATION:

Calculation requested on March 26, 2011 00:28 UTC by:

none none, DOE NIT
202-586-8100

NARAC Contact Information ematl: narac@llnl gov or phone (925) 424-6465

Obs Time
March 24, 2011 22:00 UTC
March 25, 2011 00:00 UTC
March 25, 2011 02:00 UTC
March 25, 2011 04:00 UTC
March 25, 2011 06:00 UTC
March 25, 2011 0800 UTC
March 25, 2011 10:00 UTC
March 25, 2011 12:00 UTC
March 25, 2011 14:00 UTC
March 25, 2011 16:00 UTC
March 25, 2011 18:00 UTC
March 25, 2011 20:00 UTC
March 25, 2011 22:00 UTC
March 26, 2011 00:00 UTC
March 26, 2011 02:00 UTC
March 26, 2011 04:00 UTC
March 26, 2011 06:00 UTC

Official Use Only - Not Approved for Further Distribution
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Approved by: NARAC Operations
Approver organization: NARAC

Phone: 925-422-9100

Email: narac@finl.gov

Approved on: March 26, 2011 02:24 UTC

Classification: Officia-tse-Only—NotApprovecHor Further Distrbution

DISCLAIMER:

These model predictions are intended to be guidance, and are not final recommendations. The accuracy of any prediction will be limited by the accuracy of the input data, such as estimates of the
amount of material that becomes airbome and the available meteorological data for the area and ime of the incident. Plume predictions may be for a limited ime period, and may change at later

times if new input data becomes available. Predictions should be confirmed and refined using field measurements. Air and ground concentration may be higher than predicted by this plume model
simulation due the limited resolution of this particular simulation. For actual incidents or exercises, consult incident command and subject matter experts from the appropriate coordinating agency

before making any decisions based on this model prediction.

This document was prepared as an account of work sponsored by an agency of the United States government. Neither the United States government nor Lawrence Livermore National Security,
LLC, nor Lockheed Martin, nor Sandia Corporation, nor any of their employees makes any wamanty, expressed or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its use would ot infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name, frademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United
States govemment or Lawrence Livermore National Security, LLC. The views and opinions of authors expressed herein do not necessarily state or reflect those of the United States government or
Lawrence Livermore National Security, LLC, and shall not be used for advertising or product endorsement purposes.

This work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory under Contract DE-AC52-07NA27344.

NARAC Contact Information email: narac@linl.gov or phone (925) 424-6465 , ' 9-

Ny :: -
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Map Size: 72.9kmby 729 km  Id: Production3.rcE12815.rcC1

NARAC Operations: ( onDuty Assessor ); narac@iinl.gov; 925-424-6465
Requested by: {none none; DOE NIT; 202-586-8100}
Approved by: {NARAC Operations; NARAC: 925-422-9100}

NARAC Contact Information email: narac@linl.gov or phone (925) 424-6465

Intermediate Phase Relocation PAGs
(Relocation based on Avoidable Groundshine and Resuspension Dose)

Japan Impacts - NRC PRC V3 - Relocation
NARAC Report - Potential Release

Actions and Long-Term Effects

(rem)
Description Extent
Area

Exceeds first-year relocation PAG (5 dto 1 yr5.d). b/
15.2km 19,300
149 km2

Exceeds second-year relocation PAG. 05
320km 3,700
563 km2

Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination from March 17, 2011 06:25 UTC to March 17, 2012 06:25 UTC at
or near ground level.

Release Location: 37421389 N, 141.032500 E

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 1131 + 1132 + TE-
132 +1-133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-
90 + TE-120M

Generated On: March 26, 2011 00:27 UTC

Model: LODI

Comments:

Doses shown are accrued after 03/17/2011 06:25:00 UTC and can be avoided by
protective actions

Tokyo Supercore 63 nuclides for U2 U3 U4a Udb

Population
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From: Hoc, PMT12

Sent: Tuesday, March 29, 2011 8:40 PM

To: PMTO02 Hoc; PMT09 Hoc; PMT11 Hoc

Subject: FW: RFI continued

Attachments: TokyoSupercore-U2-RealWinds-2ndYrReloc-NARACReport-Draft.pdf;

TokyoModifiedSuperCore-U34-RealWinds-EarlylodineWorker-NARACreport-Draft.pdf

----- Original Messagé-—-—

From: Bertram, William (CONTR) [mailto:William.Bertram@nnsa.doe.gov}
Sent: Tuesday, March 29, 2011 8:28 PM

To: Hoc, PMT12

Subject: RFI continued

Here is the rest of the data that was requested.

Nuclear Incident Team (NIT)

Office of Emergency Response (NA-42)

National Nuclear Security Administration U.S. Department of Energy nitops@nnsa.doe.gov nit@doe.sgov.gov 202-586-
8100
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Tokyo Supercore U3, U4 no lodine -
Early Phase - Real Winds

NARAC Repart_Patential Release

SRR RIS FNGOUET '
. —]Consequence Report Issued: March 29, 2011 14:.07 UTC

* YasTe] Aok Mibam AdviRe) COVYr

SUMMARY:

This report describes the health effect consequences associated with a hypothetical unknown release to the
atmosphere from a radiological source. This is an initial, automated NARAC product, not a final recommendation. Initial
predictions are for a limited time period and areas affected may change at later times. Please consult NARAC staff
(925-422-7627) for refined, quality assured predictions. Predictions should be confirmed and refined using
measurements.

PRODUCTS:

Early Phase Dose (0-96 Hrs) : (Total Effective Dose Including Plume Passage)

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 1-131 + I-132 + TE-132 + PU-241 + RB-86 +
RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-129M + XE-133

This product identifies areas that could exceed doses of 5 and 1 rem over a 4-day exposure period, which begins at the
start of the release. If used to project doses from a potential future release, these levels correspond to the EPA/DHS
guidelines for the Early Phase based on the dose that may be avoided if shelter and evacuation guidance can be
implemented prior to the beginning of the release. These Protective Action Guideline (PAG) limits are based on an
assessment of the long-term risk of developing cancer in exposed individuals over their lifetime or producing genetic
disorders in subsequent generations. These risks result from the projected combined dose caused by radiation from
the material deposited onto the surface, radiation from the matenial as it is carried in the air, and radiation from the
material that has been inhaled and retained by the body. Upon request, estimates of the total number of people
exposed, and (after accounting for estimated deaths from acute, short-term effects) the number of expected
subsequent fatal cancers and combined number of expected subsequent fatal and non-fatal cancers may be displayed.
These are computer model estimates assuming unprotected exposure and no mitigating action (such as evacuation or
sheltering) for the entire time period of this prediction, and therefore may be over-estimates of the actual effects.

Early Phase Guidance {Radioiodine) : (KI Administration based on Thyroid Radioiodine Dose)

Material: -131 +1-132 + TE-132 + TE-129M

The U.S. Environmental Protection Agency (EPA) and Department of Homeland Security {DHS) have proposed or
accepted similar sets of Protective Action Guides (PAGS) to indicate when protective actions should be
considered/implemented to protect the population. These Guides correspond to specific dose levels and are primarily
based on an assessment of the risk in developing cancer over an exposed individual's lifetime. Thus the health effects
produced by these doses may develop over a period of years. In the event radioiodines are released into the
atmosphere, the PAG level is based on the projected dose to a child's thyroid which may be avoided by the
administering of potassium iodide. Additional levels based on guidance from the U.S. Food and Drug Administration for
adults may also be shown. (Note that the PAG level for potassium iodide administration to pregnant women is 5 rem to
the adult thyroid.) These model predictions are based on the effects of radiation from the material inhaled and retained
by the body, and use the conservative assumption that individuals are unsheltered and remain in the area during the
time period specified in the figure's legend. Health effects could be significantly different for sheltered individuals or for
those exposed in these areas for different time periods. Estimates of the number of exposed individuals expected to .
experience these effects may be given in the legend. If so, the counts given for all illnesses include those leading to
pre-mature death. Note that the counts and area covered by each contour are cumulative such that outer contours
include the counts and areas of all inner contours. NOTE: This release scenario has not produced radiation doses
which reach the originally requested threshold levels.

Worker Protection Dose Rate at 96 hrs (Far Field) : (Groundshine Dose Rate at 03/19/2011 03:00:00 JST)
Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + [-131 + -132 + TE-132 + PU-241 + RB-86 +
RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-129M

This product identifies the locations where the Federal Radiation Protection Guidance occupational upper limit dose

may be exceeded for various exposure periods by unprotected workers performing eme@éQbySeTnc%fl' %58&
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are based on the risk of workers developing cancer over their lifetimes, and ensure that exposures will not result in
detrimental acute or early health effects. Although these doses may be expressed in terms of the EPA Response
Worker Guidelines, these contours may also be used to estimate the ongoing dose received by the unsheliered general
population. NCRP and NRC administrative control areas are also shown. Note: EPA and NRC guidelines are based on
a total dose limit. These contoured dose rate values, if constant over the indicated exposure period, will deliver the
equivalent limiting dose. For rapidly-decaying dose rates, these predictions will be conservative. The dose associated

with potential inhalation of resuspended material is not included in these estimates. The relative importance of any
" committed inhalation dose from resuspended material is dependent on a variety of factors (e.g. weather, radionuclides,
eic.). Note that the population count and area covered by each contour are cumulative such that outer contours include
the counts and areas of all inner contours.

Deposition at 96 hrs : (Surface Contamination from Deposited Radionuclides)

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 1-131 + )-132 + TE-132 + PU-241 + RB-86 +
RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-129M

This product identifies the more highly contaminated areas due to fallout and deposition of the radioactive material.
This material, depending upon the type of radiation emitted, may continue to give significant doses to individuals in
these areas through inhalation of resuspended radioactive material or from direct external radiation. These levels of
deposited radioactivity should be confirmed by monitoring surverys.

SOURCE INFORMATION:

Release Start Time: March 14, 2011 18:00 UTC
Release Stop Time: March 15, 2011 18:00 UTC
Source Material and Amount: Early Phase Dose (0-96 Hrs)

20300 Ci of BA-140 (100% respirable)
399 Ci of CE-144 (100% respirable)

10.7 Ci of CM-242 (100% respirable)
1.45e+07 Ci of CS-134 (100% respirable)
336000 Ci of CS-136 (100% respirable)
1.6e+07 Ci of CS-137 (100% respirable)
1850 Ci of 1-131 (100% respirable)
0.000276 Ci of 1-132 (100% respirable)
133 Ci of PU-241 (100% respirable)
20900 Ci of RB-86 (100% respirable)
695 Ci of RU-103 (100% respirable)

740 Ci of RU-106 (100% respirable)

131 Ci of SB-127 (100% respirable)
44900 Ci of SR-89 (100% respirable)
23500 Ci of SR-90 (100% respirable)
10500 Ci of TE-127M (100% respirable)
24200 Ci of TE-129M (100% respirable)
676 Ci of TE-132 (100% respirable)
2.68e+06 Ci of XE-133 (100% respirable)
Early Phase Guidance (Radioiodine)
1850 Ci of 1-131 (100% respirable)
0.000276 Ci of I-132 (100% respirable)
24200 Ci of TE-129M (100% respirable)
676 Ci of TE-132 (100% respirable)
Worker Protection Dose Rate at 96 hrs (Far Field)
Deposition at 96 hrs

20300 Ci of BA-140 (100% respirable)
399 Ci of CE-144 (100% respirable)

10.7 Ci of CM-242 (100% respirable)
1.45e+07 Ci of CS-134 (100% respirable)
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336000 Ci of CS-136 (100% respirable)
1.6e+07 Ci of CS-137 (100% respirable)
1850 Ci of 1-131 (100% respirable)
0.000276 Ci of I-132 (100% respirable)
133 Ci of PU-241 (100% respirable)
20800 Ci of RB-86 (100% respirable)
695 Ci of RU-103 (100% respirable)
740 Ci of RU-106 (100% respirable)
131 Ci of SB-127 (100% respirable)
44900 Ci of SR-89 (100% respirable)
23500 Ci of SR-90 (100% respirable)
10500 Ci of TE-127M (100% respirable)
24200 Ci of TE-129M (100% respirable)
676 Ci of TE-132 (100% respirable)

Source Geometry: gaussian cloud top at 200 m
Particle Size Distribution: Al particulate is in the respirable range from 0.1 to 10 microns
METEOROLOGY:

ADAPT Gridded Metdata from 03/15/2011 03:00:00 JST to 03/16/2011 19:00:00 JST at 1 hr intervals were used in this
calculation

Gridded Met
Source _ Obs Time
ADAPT March 14, 2011 18:00 UTC
ADAPT March 14, 2011 19:00 UTC
ADAPT March 14, 2011 20:00 UTC
ADAPT March 14, 2011 21:00 UTC
ADAPT March 14, 2011 22:00 UTC
ADAPT March 14, 2011 23:00 UTC
ADAPT March 15, 2011 00:00 UTC
ADAPT March 15, 2011 01:00 UTC
ADAPT March 15, 2011 02:00 UTC
ADAPT March 15, 2011 03:00 UTC
ADAPT March 15, 2011 04:00 UTC
ADAPT March 15, 2011 05:00 UTC
ADAPT March 15, 2011 06:00 UTC
ADAPT March 15, 2011 07:00 UTC
ADAPT March 15, 2011 08:00 UTC
ADAPT March 15, 2011 09:00 UTC
ADAPT March 15, 2011 10:00 UTC
ADAPT March 15, 2011 11:00 UTC
ADAPT March 15, 2011 12:00 UTC
ADAPT March 15, 2011 13:00 UTC
ADAPT March 15, 2011 14:00 UTC
ADAPT March 15, 2011 15:00 UTC
ADAPT March 15, 2011 16:00 UTC
ADAPT March 15, 2011 17:00 UTC
ADAPT March 15, 2011 18:00 UTC
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Gridded Met

Source Obs Time
ADAPT March 15, 2011 18:00 UTC
ADAPT March 15, 2011 20:00 UTC
ADAPT March 15, 2011 21:00 UTC
ADAPT March 15, 2011 22:00 UTC
ADAPT March 15, 2011 23:00 UTC
ADAPT : March 16, 2011 00:00 UTC
ADAPT March 16, 2011 01:00 UTC
ADAPT March 16, 2011 02:00 UTC
ADAPT March 16, 2011 03:00 UTC
ADAPT March 16, 2011 04:00 UTC
ADAPT March 16, 2011 05:00 UTC
ADAPT March 16, 2011 06:00 UTC
ADAPT March 16, 2011 07:00 UTC
ADAPT March 16, 2011 08:00 UTC
ADAPT" March 16, 2011 09:00 UTC

ADAPT March 16, 2011 10:00 UTC

No precipitation is included in this calculation

ASSUMPTIONS:

Unless otherwise stated ICRP60 series DCF's were used for dose plots.

CONTACT INFORMATION:

Calculation requested on March 29, 2011 13:52 UTC by:

none none, DOE NIT
202-586-8100

Approved by: NARAC Operations
Approver organization: NARAC

Phone: 925-422-9100

Email: narac@linl.gov

Approved on: March 29, 2011 14:04 UTC

Classification:

DISCLAIMER:

These model predictions are intended to be guidance, and are not final recommendations. The accuracy of any
prediction will be limited by the accuracy of the input data, such as estimates of the amount of material that becomes
airborne and the available meteorological data for the area and time of the incident. Plume predictions may be for a
limited time period, and may change at later times if new input data becomes available. Predictions should be
confirmed and refined using field measurements. Air and ground concentration may be higher than predicted by this
plume mode! simulation due the limited resolution of this particular simulation. For actual incidents or exercises, consult

incident command and subject matter experts from the appropriate coordinating agencywmmwgﬁﬁ
NARAC Contact Infarmation email- narac/Mlnl anv nr nhone (028) 424.A4A5 -4-



based on this mode! prediction.

This document was prepared as an account of work sponsored by an agency of the United States government. Neither
the United States government nor Lawrence Livermore National Security, LLC, nor Lockheed Martin, nor Sandia
Corporation, nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United States government or Lawrence
Livermore National Security, LLC. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States government or Lawrence Livermore National Security, LLC, and shall not be used for
advertising or product endorsement purposes.

This work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory
under Contract DE-AC52-07NA27344.
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Actions and Long-Term Effects

Description Level (rem) Extent Area Population

Exceeds 5 rem total effective dose. 55 51.3km 1.602 km2 332.000

Exceeds 1 rem total effective dose. 1 108km 7.000 km2 1.22E6

Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination from March 14, 2011 18:00 UTC to March 18, 2011 18:00 UTC at or near ground level.
Release Location: 37.421389 N, 141.032500 E Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-
137 +1-131 + 1-132 + TE-132 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-
129M + XE-133

Generated On: March 29, 2011 13:37 UTC

Model: LODI

Comments:

Doses shown are total accumulated from the beginning of release.

20 nuclides (U3, U4 with no iodine), using real meteorological conditions.

Map Size: 392 km by 245 km Id: Production3.rcE12815.rcC1
NARAC Operations: ( onDuty Assessor ); narac@linl.gov; 925-424-6465

Requested by: {none none; DOE NIT; 202-586-8100}
Approved by: {NARAC Operations; NARAC; 925-422-9100}
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Effects and Actions

Description l Level (rem) ‘ Extent Area Population

Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination from March 14, 2011 18:00 UTC to March 18, 2011 18:00 UTC at or near ground level.
Release Location: 37.421389 N, 141.032500 E Material: 1-131 +|-132 + TE-132 + TE-129M

Generated On: March 29, 2011 13:37 UTC

Model: LODI .

Comments:

Doses shown are total accumulated from the beginning of release.

20 nuclides (U3, U4 with no iodine), using real meteorological conditions.

Map Size: 392 km by 245 km Id: Production3.rcE12815.rcC1
NARAC Operations: ( onDuty Assessor ); narac@lInl.gov; 925-424-6465

Requested by: {none none; DOE NIT; 202-586-8100}
Approved by: {NARAC Operations; NARAC; 925-422-9100}
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96 hrs (Far Field)
(Groundshine Dose Rate at
03/19/2011 03:00:00 JST)

A
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orker Protection Dose Rate at

Tokyo Supercore U3, U4 no

lodine - Early Phase - Real

Winds

NARAC Report - Potential

Release

Acute (Short-Term) Effects
Description (ml;:m:") Extent Area Population

Limit for all occupational exposures exceeded by

exposure for 5 hours or less. >1,000 1.1km 0.6 km2 1,100

Limit for all occupational exposures exceeded by

exposure for 50 hours or less. >100 9.9km 37.2 km2 11,600
i NCRP radiological control boundary. >10 48.6km 986 km2 170,000

Limit for NRC public exclusion zone exceeded by

exposure for 1 hour or less. >2 103km 4,934 km2 1.09E6

Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination at March 18, 2011 18:00 UTC at or near ground level.

Release Location: 37.421389 N, 141.032500 E Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-
Bg,\-; -131 + 1-132 + TE-132 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-
Generated On: March 29, 2011 13:37 UTC

Model: LODI

Comments:

20 nuclides (U3, U4 with no iodine), using real meteorological conditions.

Map Size: 392 km by 245 km Id: Production3.rcE12815.rcC1

NARAC Operations: ( onDuty Assessor ); narac@linl.gov; 925-424-6465
Requested by: {none none; DOE NIT; 202-586-8100}
Approved by: {NARAC Operations; NARAC; 925-422-9100}
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Deposition at 96 hrs
(Surface Contamination from

Tokyo Supercore U3, U4 no
lodine - Early Phase - Real

———— Deposited Radionuclides) Winds
NARAC Report - Potential
Release
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Effects and Actions
Description ('65‘.%32') Extent Area Population
e e earama! | 5010 | tsm | towm2 | 160
e e e imen? | 2001 | t1sm | ssskme | 1600
e e emnarg on® | 200010 | sasm | 1ds0m2 | 284000
Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination at March 18, 2011 18:00 UTC at or near ground level.

Release Location: 37.421389 N, 141.032500 E Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-
1%1\; 1-131 + 1-132 + TE-132 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-
Generated On: March 29, 2011 13:37 UTC

Model: LODI

Comments:

20 nuclides (U3, U4 with no iodine), using real meteorological conditions.

Map Size: 392 km by 245 km Id: Production3.rcE12815.rcC1
NARAC Operations: ( onDuty Assessor ); narac@linl.gov; 925-424-6465

Requested by: {none none; DOE NIT; 202-586-8100
Approved by: {NARAC Operations; NARAC; 925-422-9100}
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AFRROALS FRBOLET -
COnsequence Report Issued: March 29, 2011 13:32 UTC

C Tokyo Supercore U2 - Real Winds -

- m'!:mhzum’:ﬂrr 2nd Year
Automated Report - Potential
Release
SUMMARY::

This report describes the health effect consequences associated with a hypothetical unknown release to the
atmosphere from a radiological source. This is an initial, automated NARAC product, not a final recommendation. Initial
predictions are for a limited time period and areas affected may change at later times. Please consult NARAC staff
(925-422-7627) for refined, quality assured predictions. Predictions should be confirmed and refined using
measurements.

PRODUCTS:

Second Year Intermediate Phase Relocation PAG : (Relocation based on Avoidable Groundshine and
Resuspension Dose)

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 1-131 + |-132 + TE-132 + 1-133 + PU-241 + RB-
86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-129M

The following figure illustrates the model-predicted regions in which individuals are projected to have an elevated risk of
developing fatal and non-fatal cancers due to radiation exposure over a period of many years from the radioactive
material that has been deposited on the surface. There are two primary pathways by which individuals will continue to
receive a radiological dose while they remain in these areas. individuals in these regions will be exposed to radiation by
direct exposure from radioactive material on surfaces and by exposure from material that has been resuspended into
the air and subsequently inhaled. The U.S. Environmental Protection Agency (EPA) and Department of Homeland
Security (DHS) have proposed or accepted similar sets of Protective Action Guides (PAGs) to indicate when relocation
(long-term remaoval) of individuals should be considered. These Guides are primarily based on an assessment of the
risk in developing cancer over an exposed individual's lifetime, and thus the health effects produced by the doses may
develop over a period of several years. Note that the PAGs were developed based on avoidable dose (i.e. the dose
that will be avoided once protective actions have been implemented). These model predictions are based on the
conservative assumption that individuals are unsheltered and remain in the area during the time period specified in the
figure's legend. If protective actions have not been implemented by the beginning of this exposure period, the avoidable
dose will be less than that shown for the unsheltered population, and accumulated dose will continue to rise at an
undiminished rate. Health effects could be significantly different for sheltered individuals or for those exposed in these
areas for different time periods. The contours that may be displayed include the first-year relocation contour where
individuals are projected to receive a dose in excess of 2 rem over the remainder of the first year following the release,
and the second-year relocation contour where individuals are projected to receive a dose in excess of 0.5 rem during
the second year following the release. (Doses received over each of the subsequent years are normally less than those
received during the second-year.)

SOURCE INFORMATION:

Release Start Time: March 14, 2011 18:00 UTC

Release Stop Time: March 15, 2011 18:00 UTC

Source Material and Amount: 263049 Ci of BA-140 (100% respirable)

5923.59 Ci of CE-144 (100% respirable)
74.5882 Ci of CM-242 (100% respirable)
426145 Ci of CS-134 (100% respirable)
143525 Ci of CS-136 (100% respirable)
295793 Ci of CS-137 (100% respirable)
2.68694e+06 Ci of 1-131 (100% respirable)
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2.23019e+06 Ci of I-132 (100% respirable)
386233 Ci of 1-133 (100% respirable)
559.408 Ci of PU-241 (100% respirable)
5416.64 Ci of RB-86 (100% respirable)
34373.8 Ci of RU-103 (100% respirable)
10100.2 Ci of RU-106 (100% respirable)
20815.7 Ci of SB-127 (100% respirable)
154734 Ci of SR-89 (100% respirable)
12549.8 Ci of SR-90 (100% respirable)
6672.18 Ci of TE-127M (100% respirable)
26470 Ci of TE-129M (100% respirable)
294734 Ci of TE-132 (100% respirable)

Source Geometry: gaussian cloud top at 200 m
Particle Size Distribution: All particulate is in the respirable range from 0.1 to 10 microns
METEOROLOGY:

ADAPT Gridded Metdata from 03/15/2011 03:00:00 JST to 03/16/2011 19:00:00 JST at 1 hr intervals were used in this
calculation

Gridded Met
Source Obs Time
ADAPT March 14, 2011 18:00 UTC
ADAPT March 14, 2011 19:00 UTC
ADAPT March 14, 2011 20:00 UTC
ADAPT March 14, 2011 21:00 UTC
ADAPT March 14, 2011 22:00 UTC
ADAPT March 14, 2011 23:00 UTC
ADAPT March 15, 2011 00:00 UTC
ADAPT March 15, 2011 01:00 UTC
ADAPT March 15, 2011 02:00 UTC
ADAPT March 15, 2011 03:00 UTC
ADAPT March 15, 2011 04:00 UTC
ADAPT March 15, 2011 05:00 UTC
ADAPT March 15, 2011 06:00 UTC
ADAPT March 15, 2011 07:00 UTC
ADAPT March 15, 2011 08:00 UTC
ADAPT March 15, 2011 09:00 UTC
ADAPT March 15, 2011 10:00 UTC
ADAPT March 15, 2011 11:00 UTC
ADAPT March 15, 2011 12:00 UTC
ADAPT March 15, 2011 13:00 UTC
ADAPT March 15, 2011 14:00 UTC
ADAPT March 15, 2011 15:00 UTC
ADAPT March 15, 2011 16:00 UTC
ADAPT March 15, 2011 17:00 UTC
ADAPT March 15, 2011 18:00 UTC
ADAPT March 15, 2011 19:00 UTC
ADAPT March 15, 2011 20:00 UTC
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Gridded Met i
Source Obs Time
ADAPT March 15, 2011 21:00 UTC
ADAPT March 15, 2011 22:00 UTC
ADAPT March 15, 2011 23:00 UTC
ADAPT March 16, 2011 00;00 UTC
ADAPT March 16, 2011 01:00 UTC -
ADAPT March 16, 2011 02:00 UTC
ADAPT March 16, 2011 03:00 UTC
ADAPT March 16, 2011 04:00 UTC
ADAPT March 16, 2011 05:00 UTC
ADAPT March 16, 2011 06:00 UTC
ADAPT March 16, 2011 07:00 UTC
ADAPT _ March 16, 2011 08:00 UTC
ADAPT March 16, 2011 09:00 UTC
ADAPT March 16, 2011 10:00 UTC

No precipitation is included in this calculation

ASSUMPTIONS:

Unless otherwise stated ICRP&0 series DCF's were used for dose plots.

CONTACT INFORMATION:

Calculation requested on March 29, 2011 06:06 UTC by:

none none, DOE NIT
202-586-8100

Approved by: NARAC Operations
Approver organization: NARAC

Phone: 925-422-8100

Email: narac@linl.gov

Approved on: March 29, 2011 13:32 UTC

Classification:

DISCLAIMER:

These model predictions are intended to be guidance, and are not final recommendations. The accuracy of any
prediction will be limited by the accuracy of the input data, such as estimates of the amount of material that becomes
airborne and the available meteorological data for the area and time of the incident. Plume predictions may be for a
limited time period, and may change at later times if new input data becomes available. Predictions should be
confirmed and refined using field measurements. Air and ground concentration may be higher than predicted by this
plume model simulation due the limited resolution of this particular simulation. For actual incidents or exercises, consult
incident command and subject matter experts from the appropriate coordinating agency before making any decisions
based on this model prediction.
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This document was prepared as an account of work sponsored by an agency of the United States government. Neither
the United States government nor Lawrence Livermore National Security, LLC, nor Lockheed Martin, nor Sandia
Corporation, nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefuiness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United States government or Lawrence
Livermore National Security, LLC. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States government or Lawrence Livermore National Security, LLC, and shall not be used for
advertising or product endorsement purposes.

This work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory
under Contract DE-AC52-07NA27344.
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Actions and Long-Term Effects

Description Level (rem) Extent Area Population
et pose camonr >25 8.8km 10.4 km2 2,050
P vy coRtou >10 175km | 38.4km2 | 11,400
#& e contaur >5 27.4km 84.8 km2 22,000
Exceeds second-year relocation PAG. 0.5 217km 5.930 km2 5.13E6

Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination from March 14, 2012 18:00 UTC to March 14, 2013 18:00 UTC at or near ground level.
Release Location: 37.421389 N, 141.032500 E Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-
137 + 151931 +1-132 + TE-132 + -133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90
+ TE-129M

Generated On: March 29, 2011 06:04 UTC

Model: LODI

Comments:

Tokyo Supercore U2 - Real Winds

20 Nuclides

Map Size: 392 km by 245 km Id: Production3.rcE12815.rcC1
NARAC Operations: ( onDuty Assessor ); narac@linl.gov; 925-424-6465

Requested by: {none none; DOE NIT; 202-586-8100}
Approved by: {NARAC Operations; NARAC; 925-422-9100}
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From: Hoc, PMT12

Sent: Tuesday, March 29, 2011 8:27 PM

To: PMTO09 Hoc; PMTO02 Hoc; PMT11 Hoc

Subject: FW: NARAC Supercore Real Winds

Attachments: TokyoSupercorelmpacts_20NuclideU4SPFModNol_2011Mar29_1230Z.DOCX;

TokyoSupercore-U2-RealWinds-2ndYrReloc-NARACReport-Draft.pdf; TokyoSupercore-
U2-RealWinds-1stYrReloc-NARACReport-Draft.pdf; TokyoModifiedSupercore-U3U4-
RealWinds-2ndYrReloc-NARACReport-Draft.pdf; TokyoModifiedSupercore-U3u4-
RealWinds-1stYrReloc-NARACReport-Draft.pdf; TokyoSupercore-U2-RealWinds-
EarlylodineWorker-NARACReport-Draft.pdf

-----Original Message---—-

From: NITOPS [mailto:NITOPS@nnsa.doe.gov]
Sent: Tuesday, March 29, 2011 8:26 PM

To: Hoc, PMT12

Subject: FW: NARAC Supercore Real Winds

Here is part of the information that was requested during our evening turnover. Due to size of the attachments the rest
of the information will follow in a separate email.

Nuclear Incident Team (NIT)

Office of Emergency Response (NA-42)

National Nuclear Security Administration U.S. Department of Energy nitops@nnsa.doe.gov nit@doe.sgov.gov 202-586-
8100

-—---Original Message-----

From: NITOPS
Sent: Tuesday, March 29, 2011 12:51 PM
To: Steve Fetter; l (b)®) } Aoki, Steven

Cc: NITOPS; DL-Policy Working Group
Subject: NARAC Supercore Real Winds

Attached are the results of the NARAC modeling y'ou requested yesterday afternoon.
If you have any questions, please contact NITOPS.

Nuclear Incident Team (NIT)

Office of Emergency Response (NA-42)

National Nuclear Security Administration U.S. Department of Energy nitops@nnsa.doe.gov nit@doe.sgov.gov 202-586-
8100
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Consequence Report Issued: March 29, 2011 13:12 UTC

Tokyo Supercore U3, U4 no lodine -

* m Frenpyemal i Real Winds - 1st Year

NARAC Renart.Patential Release

SUMMARY:

This report describes the health effect consequences associated with a hypothetical unknown release to the
atmosphere from a radiological source. This is an initial, automated NARAC product, not a final recommendation. Initial
predictions are for a limited time period and areas affected may change at later times. Please consult NARAC staff
(925-422-7627) for refined, quality assured predictions. Predictions should be confirmed and refined using
measurements.

PRODUCTS:

First Year Intermediate Phase Relocation PAGs : (Relocation based on Avoidable Groundshine and
Resuspension Dose)

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + |-131 + I-132 + TE-132 + PU-241 + RB-86 +
RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-129M

The following figure illustrates the model-predicted regions in which individuals are projected to have an elevated risk of
developing fatal and non-fatal cancers due to radiation exposure over a period of many years from the radioactive
material that has been deposited on the surface. There are two primary pathways by which individuals will continue to
receive a radiological dose while they remain in these areas. Individuals in these regions wili be exposed to radiation by
direct exposure from radioactive material on surfaces and by exposure from material that has been resuspended into
the air and subsequently inhaled. The U.S. Environmental Protection Agency (EPA) and Department of Homeland
Security (DHS) have proposed or accepted similar sets of Protective Action Guides (PAGs) to indicate when relocation
(long-term removal) of individuals should be considered. These Guides are primarily based on an assessment of the
risk in developing cancer over an exposed individual's lifetime, and thus the health effects produced by the doses may
develop over a period-of several years. Note that the PAGs were developed based on avoidable dose (i.e. the dose
that will be avoided once protective actions have been implemented). These model predictions are based on the
conservative assumption that individuals are unsheltered and remain in the area during the time period specified in the
figure's legend. If protective actions have not been implemented by the beginning of this exposure period, the avoidable
dose will be less than that shown for the unsheltered population, and accumulated dose will continue to rise at an
undiminished rate. Health effects could be significantly different for sheitered individuals or for those exposed in these
areas for different time periods. The contours that may be displayed include the first-year relocation contour where
individuals are projected to receive a dose in excess of 2 rem over the remainder of the first year following the release,
and the second-year relocation contour where individuals are projected to receive a dose in excess of 0.5 rem during
the second year following the release. (Doses received over each of the subsequent years are normally less than those
received during the second-year.)

SOURCE INFORMATION:

Release Start Time: March 14, 2011 18:00 UTC

Release Stop Time: March 15, 2011 18:00 UTC

Release Location: (37.421389, 141.0325) Fukushima 1

Source Material and Amount: Tokyo Supercore Modified U3U4al4b - Real Winds

Source Geometry: gaussian cloud top at 200 m

Particle Size Distribution: All particulate is in the respirable range from 0.1 to 10 microns
METEOROLOGY:
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ADAPT Gridded Metdata from 03/15/2011 03:00:00 JST to 03/16/2011 19:00:00 JST at 1 hr intervals were used in this
calculation '

Gridded Met
Source ' Obs Time
ADAPT March 14, 2011 18:00 UTC
ADAPT March 14, 2011 19:00 UTC
ADAPT March 14, 2011 20:00 UTC
ADAPT March 14, 2011 21:00 UTC
ADAPT March 14, 2011 22:00 UTC
ADAPT March 14, 2011 23:00 UTC
ADAPT March 15, 2011 00:00 UTC
ADAPT March 15, 2011 01:00 UTC
ADAPT March 15, 2011 02:00 UTC
ADAPT March 15, 2011 03:00 UTC
ADAPT March 15, 2011 04:00 UTC
ADAPT March 15, 2011 05:00 UTC
ADAPT March 15, 2011 06:00 UTC
ADAPT March 15, 2011 07:00 UTC
ADAPT March 15, 2011 08:00 UTC
ADAPT March 15, 2011 09:00 UTC
ADAPT March 15, 2011 10:00 UTC
ADAPT March 15, 2011 11:00 UTC
ADAPT Marc_h 15, 2011 12:00 UTC
ADAPT March 15, 2011 13:00 UTC
ADAPT March 15, 2011 14:00 UTC
ADAPT March 15, 2011 15:00 UTC
ADAPT March 15, 2011 16:00 UTC
ADAPT March 15, 2011 17:00 UTC
ADAPT March 15, 2011 18:00 UTC
ADAPT March 15, 2011 19:00 UTC
ADAPT March 15, 2011 20:00 UTC
ADAPT March 15, 2011 21:00 UTC
ADAPT March 15, 2011 22:00 UTC
ADAPT March 15, 2011 23:00 UTC
ADAPT March 16, 2011 00:00 UTC
ADAPT March 16, 2011 01:00 UTC
ADAPT March 16, 2011 02:00 UTC
ADAPT March 16, 2011 03:00 UTC
ADAPT March 16, 2011 04:00 UTC
ADAPT March 16, 2011 05:00 UTC
ADAPT March 16, 2011 06:00 UTC
ADAPT March 16, 2011 07:00 UTC
ADAPT March 16, 2011 08:00 UTC
ADAPT March 16, 2011 09:00 UTC
ADAPT March 16, 2011 10:00 UTC
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No precipitation is included in this calculation

ASSUMPTIONS:

Unless otherwise stated ICRP60 series DCF's were used for dose plots.

CONTACT INFORMATION:

Calculation requested on March 29, 2011 06:09 UTC by:

none none, DOE NIT
202-586-8100

Approved by: NARAC Operations
Approver organization: NARAC

Phone: 925-422-9100

Email: narac@linl.gov

Approved on: March 29, 2011 13:10 UTC

Classification:

DISCLAIMER:

These model predictions are intended to be guidance, and are not final recommendations. The accuracy of any
prediction will be limited by the accuracy of the input data, such as estimates of the amount of material that becomes
airborne and the available meteorological data for the area and time of the incident. Plume predictions may be for a
limited time period, and may change at later times if new input data becomes available. Predictions should be
confirmed and refined using field measurements. Air and ground concentration may be higher than predicted by this
plume model simulation due the limited resolution of this particular simulation. For actual incidents or exercises, consult
incident command and subject matter experts from the appropriate coordinating agency before making any decisions
based on this model prediction.

This document was prepared as an account of work sponsored by an agency of the United States government. Neither
the United States government nor Lawrence Livermore National Security, LLC, nor Lockheed Martin, nor Sandia
Corporation, nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United States government or Lawrence
Livermore National Security, LLC. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States government or Lawrence Livermore National Security, LLC, and shall not be used for
advertising or product endorsement purposes.

This work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory
under Contract DE-AC52-07NA27344.
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Relocation PAGs
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Dose)

NARAC Report - Potential
Release
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Actions and Long-Term Effects
Description Level (rem) Extent Area Population
] >25 81.2km | 3196km2 | 629,000
P10 vom cantode >10 142km | 8591km2 | 1.60E6
=aiem canlour >5 255km | 20,587 km2 |  3.73E6
Exceeds first-year relocation PAG, (5dto 1yr5d) >2 344km 52,776 km2 1 54E7
Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination from March 19, 2011 18:00 UTC to March 19, 2012 18:00 UTC at or near ground level.
Release Location: 37.421389 N, 141.032500 E Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-
137 +1-131 + |-132 + TE-132 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-
129M

Generated On: March 29, 2011 05:54 UTC

Model: LODI

Comments:

Tokyo Supercore Modified U3U4aU4b - Real Winds

20 Nuclides

Map Size: 789 km by 493 km Id: Production3.rcE12815.rcC1

NARAC Operations: ( onDuty Assessor ); narac@linl.gov; 925-424-6465
Requested by: {none none; DOE NIT; 202-586-8100}

Approved by: {NARAC Operations; NARAC; 925-422-9100}

CV 75 of 3058 _

NARAC Cantact Infarmation emails narac(nlinl onv ar nhane (025) 47464465




._ . _ Not HorFurt Bistributi
nn-m‘mmunm
. —IConsequence Report Issued: March 29, 2011 13:18 UTC

Tokyo Supercore U3, U4 no lodine -
Real Winds - 2nd Year

MARAC Repart . Patential Release
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"SUMMARY:

This report describes the health effect consequences associated with a hypothetical unknown release to the
atmosphere from a radiological source. This is an initial, automated NARAC product, not a final recommendation. Initial
predictions are for a limited time period and areas affected may change at later times. Please consult NARAC staff
(925-422-7627) for refined, quality assured predictions. Predictions should be confirmed and refined using
measurements.

PRODUCTS:

Second Year Intermediate Phase Relocation PAGs : (Relocation based on Avoidable Groundshine and
Resuspension Dose)

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + |-131 + I-132 + TE-132 + PU-241 + RB-86 +
RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-129M

The following figure illustrates the model-predicted regions in which individuals are projected to have an elevated risk of
developing fatal and non-fatal cancers due to radiation exposure over a period of many years from the radioactive
material that has been deposited on the surface. There are two primary pathways by which individuals will continue to
receive a radiological dose while they remain in these areas. Individuals in these regions will be exposed to radiation by
direct exposure from radioactive material on surfaces and by exposure from material that has been resuspended into
the air and subsequently inhaled. The U.S. Environmental Protection Agency (EPA) and Department of Homeland
Security (DHS) have proposed or accepted similar sets of Protective Action Guides (PAGs) to indicate when relocation
(long-term removal) of individuals should be considered. These Guides are primarily based on an assessment of the
risk in developing cancer over an exposed individual's lifetime, and thus the health effects produced by the doses may
develop over a period of several years. Note that the PAGs were developed based on avoidable dose (i.e. the dose
that will be avoided once protective actions have been implemented). These model predictions are based on the
conservative assumption that individuals are unsheltered and remain in the area during the time period specified in the
figure's legend. If protective actions have not been implemented by the beginning of this exposure period, the avoidable
dose will be less than that shown for the unsheltered population, and accumulated dose will continue to rise at an
undiminished rate. Health effects could be significantly different for sheltered individuals or for those exposed in these
areas for different time periods. The contours that may be displayed include the first-year relocation contour where
individuals are projected to receive a dose in excess of 2 rem over the remainder of the first year following the release,
and the second-year relocation contour where individuals are projected to receive a dose in excess of 0.5 rem during
the second year following the release. (Doses received over each of the subsequent years are normally less than those
received during the second-year.)

SOURCE INFORMATION:

Release Start Time: March 14, 2011 18:00 UTC

Release Stop Time: March 15, 2011 18:00 UTC

Release Location: (37.421389, 141.0325) Fukushima 1

Source Material and Amount: Tokyo Supercore Modified U3U4aU4b - Real Winds

Source Geometry: gaussian cloud top at 200 m

Particle Size Distribution: All particulate is in the respirable range from 0.1 to 10 microns
METEOROLOGY:
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ADAPT Gridded Metdata from 03/15/2011 03:00:00 JST to 03/16/2011 19:00:00 JST at 1 hr intervals were used in this
calculation

Gridded Met
Source Obs Time
ADAPT March 14, 2011 18:00 UTC
ADAPT March 14, 2011 19:00 UTC
ADAPT March 14, 2011 20:00 UTC
ADAPT March 14, 2011 21:00 UTC
ADAPT March 14, 2011 22:00 UTC
ADAPT March 14, 2011 23:00 UTC
ADAPT March 15, 2011 00:00 UTC
ADAPT March 15, 2011 01:00 UTC
ADAPT March 15, 2011 02:00 UTC
ADAPT : March 15, 2011 03:00 UTC
ADAPT March 15, 2011 04:00 UTC
ADAPT March 15, 2011 05:00 UTC
ADAPT March 15, 2011 06:00 UTC
ADAPT March 15, 2011 07:00 UTC
ADAPT March 15, 2011 08:00 UTC
ADAPT March 15, 2011 09:00 UTC
ADAPT March 15, 2011 10:00 UTC
ADAPT March 15, 2011 11:00 UTC
ADAPT March 15, 2011 12:00 UTC
ADAPT March 15, 2011 13:00 UTC
ADAPT March 15, 2011 14:00 UTC
ADAPT March 16, 2011 15:.00 UTC
ADAPT March 15, 2011 16:00 UTC
ADAPT March 15, 2011 17:00 UTC
ADAPT March 15, 2011 18:00 UTC
ADAPT March 15, 2011 19:00 UTC
ADAPT March 15, 2011 20:00 UTC
ADAPT March 15, 2011 21:00 UTC
ADAPT March 15, 2011 22:00 UTC
ADAPT ~ March 15, 2011 23:00 UTC
ADAPT March 16, 2011 00:00 UTC
ADAPT March 16, 2011 01:00 UTC
ADAPT March 16, 2011 02:00 UTC
ADAPT March 16, 2011 03:00 UTC
ADAPT March 16, 2011 04:00 UTC
ADAPT March 16, 2011 05:00 UTC
ADAPT March 16, 2011 06:00 UTC
ADAPT March 16, 2011 07:00 UTC
ADAPT March 16, 2011 08:00 UTC
ADAPT March 16, 2011 09:00 UTC
ADAPT March 16, 2011 10:00 UTC
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No precipitation is included in this calculation

ASSUMPTIONS:

Unless otherwise stated ICRP60 series DCF's were used for dose plots.

CONTACT INFORMATION:

Calculation requested on March 29, 2011 06:09 UTC by:

none none, DOE NIT
202-586-8100

Approved by: NARAC Operations
Approver organization: NARAC

Phone: 925-422-9100

Email: narac@linl.gov

Approved on: March 29, 2011 13:17 UTC

Classification:

DISCLAIMER:

These model predictions are intended to be guidance, and are not final recommendations. The accuracy of any
prediction will be limited by the accuracy of the input data, such as estimates of the amount of material that becomes
airborne and the available meteorological data for the area and time of the incident. Plume predictions may be for a
limited time period, and may change at later times if new input data becomes available. Predictions should be
confirmed and refined using field measurements. Air and ground concentration may be higher than predicted by this
plume model simulation due the limited resolution of this particular simulation. For actual incidents or exercises, consult
incident command and subject matter experts from the appropriate coordinating agency before making any decisions
based on this model prediction. : '

This document was prepared as an account of work sponsored by an agency of the United States government. Neither
the United States government nor Lawrence Livermore National Security, LLC, nor Lockheed Martin, nor Sandia
Corporation, nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United States government or Lawrence
Livermore National Security, LLC. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States government or Lawrence Livermore National Security, LLC, and shall not be used for
advertising or product endorsement purposes.

This work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory
under Contract DE-AC52-07NA27344.
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Actions and Long-Term Effects
Description Level (rem) Extent Area Population
He R RoroUE >25 68.2km | 2,339km2 | 473,000
*0rramiconicur >10 103%km | 5078km2 | 1.10E6
*5 rem contour >5 178km | 12,372km2 | 2.36E6
Exceeds second-year relocation PAG >0.5 479km 98.291 km?2 3.32E7
Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination from March 14, 2012 18:00 UTC to March 14, 2013 18:00 UTC at or near ground level.
Release Location: 37.421389 N, 141.032500 E Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-
137 +1-131 + 1-132 + TE-132 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-
129M

Generated On: March 29, 2011 06:04 UTC

Model: LODI

Comments:

Tokyo Supercore Modified U3U4aU4b - Real Winds

20 Nuclides

Map Size: 1,583 km by 989 km
NARAC Operations: ( onDuty Assessor ); narac@linl.gov; 925-424-6465

Requested by: {none none; DOE NIT; 202-586-8100}
Approved by: {NARAC Operations; NARAC; 925-422-3100}

Id: Production3.rcE12815.rcC1
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CFRRCVES PRODUCT

) Consequence Report Issued: March 29, 2011 13:30 UTC
Tokyo Supercore U2 - Real Winds - '

3

TP — 1st Year
Automated Report - Potential
Release
SUMMARY:

This report describes the health effect consequences associated with a hypothetical unknown release to the
atmosphere from a radiological source. This is an initial, automated NARAC product, not a final recommendation. Initial
predictions are for a limited time period and areas affected may change at later times. Please consult NARAC staff
(925-422-7627) for refined, quality assured predictions. Predictions should be confirmed and refined using
measurements.

PRODUCTS:

First Year Intermediate Phase Relocation PAG : (Relocation based on Avoidable Groundshine and
Resuspension Dose)

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 1-131 + [-132 + TE-132 + 1-133 + PU-241 + RB-
86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-129M _

The following figure illustrates the model-predicted regions in which individuals are projected to have an elevated risk of
developing fatal and non-fatal cancers due to radiation exposure over a period of many years from the radioactive
material that has been deposited on the surface. There are two primary pathways by which individuals will continue to
receive a radiological dose while they remain in these areas. Individuals in these regions will be exposed to radiation by
direct exposure from radioactive material on surfaces and by exposure from material that has been resuspended into
the air and subsequently inhaled. The U.S. Environmental Protection Agency (EPA) and Department of Homeland
Security (DHS) have proposed or accepted similar sets of Protective Action Guides (PAGs) to indicate when relocation
(long-term removal) of individuals should be considered. These Guides are primaﬁly based on an assessment of the
risk in developing cancer over an exposed individual's lifetime, and thus the health effects produced by the doses may
develop over a period of several years. Note that the PAGs were developed based on avoidable dose (i.e. the dose
that will be avoided once protective actions have been implemented). These model predictions are based on the
conservative assumption that individuals are unsheltered and remain in the area during the time period specified in the
figure's legend. If protective actions have not been implemented by the beginning of this exposure period, the avoidable
dose will be less than that shown for the unsheltered population, and accumulated dose will continue to rise at an
undiminished rate. Health effects could be significantly different for sheltered individuals or for those exposed in these
areas for different time periods. The contours that may be displayed include the first-year relocation contour where
individuals are projected to receive a dose in excess of 2 rem over the remainder of the first year following the release,
and the second-year relocation contour where individuals are projected to receive a dose in excess of 0.5 rem during
the second year following the release. (Doses received over each of the subsequent years are normally less than those
received during the second-year.)

SOURCE INFORMATION:

Release Start Time: March 14, 2011 18:00 UTC

Release Stop Time: March 15, 2011 18:00 UTC

Release Location: (37.421388, 141.0325) Fukushima 1
Source Material and Amount: 263049 Ci of BA-140 (100% respirable)

5923.59 Ci of CE-144 (100% respirable)
74.5882 Ci of CM-242 (100% respirable)
426145 Ci of CS-134 (100% respirable)
143525 Ci of CS-136 (100% respirable)
295793 Ci of CS-137 (100% respirable)
2.68694e+06 Ci of I-131 (100% respirable)
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2.23019e+06 Ci of I-132 (100% respirable)
386233 Ci of 1-133 (100% respirable)
559.408 Ci of PU-241 (100% respirable)
5416.64 Ci of RB-86 (100% respirable)
34373.8 Ci of RU-103 (100% respirable)
10100.2 Ci of RU-106 (100% respirable)
20815.7 Ci of SB-127 (100% respirable)
154734 Ci of SR-89 (100% respirable)
12549.8 Ci of SR-90 {(100% respirable)
6672.18 Ci of TE-127M (100% respirable)
26470 Ci of TE-129M (100% respirable)
294734 Ci of TE-132 (100% respirable)

Source Geometry: gaussian cloud top at 200 m
Particle Size Distribution: All particulate is in the respirable range from 0.1 to 10 microns
METEOROLOGY:

ADAPT Gridded Metdata from 03/15/2011 03:00:00 JST to 03/16/2011 19:00:00 JST at 1 hr intervals were used in this
calculation

Gridded Met
Source Obs Time
ADAPT March 14, 2011 18:00 UTC
ADAPT March 14, 2011 19:00 UTC
ADAPT March 14, 2011 20:00 UTC
ADAPT March 14, 2011 21:00 UTC
ADAPT March 14, 2011 22:00 UTC
ADAPT March 14, 2011 23:00 UTC
ADAPT March 15, 2011 00:00 UTC
ADAPT March 15, 2011 01:00 UTC
ADAPT March 15, 2011 02:00 UTC
ADAPT March 15, 2011 03:00 UTC
ADAPT March 15, 2011 04:00 UTC
ADAPT March 15, 2011 05:00 UTC
ADAPT March 15, 2011 06:00 UTC
ADAPT March 15, 2011 07:00 UTC
ADAPT March 15, 2011 08:00 UTC
ADAPT March 15, 2011 09:00 UTC
ADAPT March 15, 2011 10:00 UTC
ADAPT March 15, 2011 11:00 UTC
ADAPT March 15, 2011 12:00 UTC
ADAPT March 15, 2011 13:00 UTC
ADAPT March 15, 2011 14:00 UTC
ADAPT March 15, 2011 15:00 UTC
ADAPT March 15, 2011 16:00 UTC
ADAPT March 15, 2011 17:00 UTC
ADAPT March 15, 2011 18:00 UTC
ADAPT March 15, 2011 19:00 UTC
ADAPT March 15, 2011 20:00 UTC
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Gridded Met

Source Obs Time
ADAPT March 15, 2011 21:00 UTC
ADAPT : March 15, 2011 22:00 UTC
ADAPT March 15, 2011 23:00 UTC
ADAPT March 16, 2011 00:00 UTG
ADAPT March 16, 2011 01:00 UTC
ADAPT March 16, 2011 02:00 UTC
ADAPT March 16, 2011 03:00 UTC
ADAPT March 16, 2011 04:00 UTC
ADAPT March 16, 2011 05:00 UTC
ADAPT March 16, 2011 06:00 UTC
ADAPT March 16, 2011 07:00 UTC
ADAPT March 16, 2011 08:00 UTC
ADAPT March 16, 2011 09:00 UTC
ADAPT March 16, 2011 10:00 UTC

No precipitation is included in this calculation

ASSUMPTIONS:

Unless otherwise stated {CRP60 series DCF's were used for dose plots.

CONTACT INFORMATION:

Calculation requested on March 29, 2011 06:09 UTC by:

none none, DOE NIT
202-586-8100

Approved by: NARAC Operations
Approver organization: NARAC

Phone: 925-422-9100

Email: narac@linl.gov

Approved on: March 29, 2011 13:26 UTC

Classification:

DISCLAIMER:

These model predictions are intended to be guidance, and are not final recommendations. The accuracy of any
prediction will be limited by the accuracy of the input data, such as estimates of the amount of material that becomes
airborne and the available meteorological data for the area and time of the incident. Plume predictions may be for a
limited time period, and may change at later times if new input data becomes available. Predictions should be
confirmed and refined using field measurements. Air and ground concentration may be higher than predicted by this
plume model simulation due the limited resolution of this particular simulation. For actual incidents or exercises, consult
incident command and subject matter experts from the appropriate coordinating agency before making any decisions
based on this mode! prediction.
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This document was prepared as an account of work sponsored by an agency of the United States government. Neither
the United States government nor Lawrence Livermore National Security, LLC, nor Lockheed Martin, nor Sandia
Corporation, nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United States government or Lawrence
Livermore National Security, LLC. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States government or Lawrence Livermore National Security, LLC, and shall not be used for
advertising or product endorsement purposes.

This work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore Nationa! Laboratory
under Contract DE-AC52-07NA27344.

CV 83 of 3058

NARAC Contact Infarmatian email- name@linl onv ar nhane (078 474.A4A5



< ST =1 OF ) s T
|First Year Intermediate Phase Tokyo Supercore U2 - Real

AA Relocation PAG Winds - 1st Year
(Relocation based on Avoidable Automated Report - Potential
Groundshine and Resuspension Release

Dose)

e T T T {24 T 8
©2005 Tele Atlas andjor LLNL

Actions and Long-Term Effects

Description Level (rem) Extent Area Population
>25 rem contour >25 12.1km 21.7 km2 7,550
>10 rem contour >10 24.7km 72.3 km2 20,700
>5 rem contour >5 63.7km 258 km2 125,000
(EjE))fceeds first-year relocation PAG (5dto1yr§ 52 109km 1,181 km2 621,000

Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination from March 19, 2011 18:00 UTC to March 19, 2012 18:00 UTC at or near ground level.
Release Location: 37.421389 N, 141.032500 E Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-
137E+ lé131 +1-132 + TE-132 + |-133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90
+ TE-129M

Generated On: March 29, 2011 05:53 UTC

Model: LODI

Comments:

Tokyo Supercore U2 - Real Winds

20 Nuclides

Map Size: 391 km by 244 km Id: Production3.rcE12815.rcC1
NARAC Operations: ( onDuty Assessor ); narac@linl.gov; 925-424-6465

Requested by: {none none; DOE NIT; 202-586-8100}
Approved by: {NARAC Operations; NARAC; 925-422-9100}
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Consequence Report Issued: March 29, 2011 13:32 UTC

¥ T Y Tokyo Supercore U2 - Real Winds -
N il A e et 4441 Conyr 2nd Year
Automated Report - Potential
Release
SUMMARY:

This report describes the health effect consequences associated with a hypothetical unknown release to the
atmosphere from a radiological source. This is an initial, automated NARAC product, not a final recommendation. Initial
predictions are for a limited time period and areas affected may change at later times. Please consult NARAC staff
(925-422-7627) for refined, quality assured predictions. Predictions should be confirmed and refined using
measurements.

PRODUCTS:

Second Year Intermediate Phase Relocation PAG : (Relocation based on Avoidable Groundshine and
Resuspension Dose)

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + [-131 + 1-132 + TE-132 + |-133 + PU-241 + RB-
86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-129M

The following figure illustrates the model-predicted regions in which individuals are projected to have an elevated risk of
developing fatal and non-fatal cancers due to radiation exposure over a period of many years from the radioactive
material that has been deposited on the surface. There are two primary pathways by which individuals will continue to
receive a radiological dose while they remain in these areas. Individuals in these regions will be exposed to radiation by
direct exposure from radioactive material on surfaces and by exposure from material that has been resuspended into
the air and subsequently inhaled. The U.S. Environmental Protection Agency (EPA) and Department of Homeland
Security (DHS) have proposed or accepted similar sets of Protective Action Guides (PAGs) to indicate when relocation
(long-term removal) of individuals should be considered. These Guides are primarily based on an assessment of the
risk in developing cancer over an exposed individual's lifetime, and thus the heaith effects produced by the doses may
develop over a period of several years. Note that the PAGs were developed based on avoidable dose (i.e. the dose
that will be avoided once protective actions have been implemented). These model predictions are based on the
conservative assumption that individuals are unsheltered and remain in the area during the time period specified in the
figure's legend. If protective actions have not been implemented by the beginning of this exposure period, the avoidable
dose will be less than that shown for the unsheltered population, and accumutated dose will continue to rise at an
undiminished rate. Health effects could be significantly different for sheltered individuals or for those exposed in these
areas for different time periods. The contours that may be displayed include the first-year relocation contour where
individuals are projected to receive a dose in excess of 2 rem over the remainder of the first year following the release,
and the second-year relocation contour where individuals are projected to receive a dose in excess of 0.5 rem during
the second year following the release. (Doses received over each of the subsequent years are normally less than those
received during the second-year.)

SOURCE INFORMATION:

Release Start Time: March 14, 2011 18:00 UTC

Release Stop Time: March 15, 2011 18:00 UTC

Release Location: (37421389. 141 0325) Fukushima 1
Source Material and Amount: 263049 Ci of BA-140 (1000/0 respirable)

5923.59 Ci of CE-144 (100% respirable)
74.5882 Ci of CM-242 (100% respirable)
426145 Ci of CS-134 (100% respirable)
143525 Ci of CS-136 (100% respirable)
295793 Ci of CS-137 (100% respirable)
2.68694e+06 Ci of I-131 (100% respirable)
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2.23019e+06 Ci of 1-132 (100% respirable)
386233 Ci of 1-133 (100% respirable)
559.408 Ci of PU-241 (100% respirable)
5416.64 Ci of RB-86 (100% respirable)
34373.8 Ci of RU-103 (100% respirable)
10100.2 Ci of RU-106 (100% respirable)
20815.7 Ci of SB-127 (100% respirable)
154734 Ci of SR-89 (100% respirable)
12549.8 Ci of SR-90 (100% respirable)
6672.18 Ci of TE-127M (100% respirable)
26470 Ci of TE-129M (100% respirable)
294734 Ci of TE-132 (100% respirable)

Source Geometry: gaussian cloud top at 200 m
Particle Size Distribution: All particulate is in the respirable range from 0.1 to 10 microns
METEOROLOGY:

ADAPT Gridded Metdata from 03/15/2011 03:00:00 JST to 03/16/2011 19:00:00 JST at 1 hr intervals were used in this
calculation

Gridded Met
Source Obs Time
ADAPT March 14, 2011 18:00 UTC
ADAPT March 14, 2011 19:00 UTC
ADAPT March 14, 2011 20:00 UTC
ADAPT March 14, 2011 21:00 UTC
ADAPT March 14, 2011 22:00 UTC
ADAPT March 14, 2011 23:00 UTC
ADAPT March 15, 2011 00:00 UTC
ADAPT _ March 15, 2011 01:00 UTC
ADAPT March 15, 2011 02:00 UTC
ADAPT March 15, 2011 03:00 UTC
ADAPT March 15, 2011 04:00 UTC
ADAPT March 15, 2011 05:00 UTC
ADAPT March 15, 2011 06:00 UTC
ADAPT March 15, 2011 07:00 UTC
ADAPT March 15, 2011 08:00 UTC
ADAPT March 15, 2011 09:00 UTC
ADAPT March 15, 2011 10:00 UTC
ADAPT March 15, 2011 11:00 UTC
ADAPT March 15, 2011 12:00 UTC
ADAPT March 15, 2011 13:00 UTC
ADAPT March 15, 2011 14:00 UTC
ADAPT March 15, 2011 15:00 UTC
ADAPT March 15, 2011 16:00 UTC
ADAPT March 15, 2011 17:00 UTC
ADAPT March 15, 2011 18:00 UTC
ADAPT March 15, 2011 19:00 UTC
ADAPT March 15, 2011 20:00 UTC
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Gridded Met
Source Obs Time
ADAPT March 15, 2011 21:00 UTC
ADAPT ' March 15, 2011 22:00 UTC
ADAPT March 15, 2011 23:00 UTC
ADAPT March 16, 2011 00:00 UTC
ADAPT March 16, 2011 01:00 UTC
ADAPT March 16, 2011 02:00 UTC
ADAPT March 186, 2011 03:00 UTC
ADAPT March 16, 2011 04:00 UTC
ADAPT March 16, 2011 05:00 UTC
ADAPT March 186, 2011 06:00 UTC
ADAPT March 16, 2011 07:00 UTC
ADAPT March 16, 2011 08:00 UTC
ADAPT March 16, 2011 09:00 UTC
ADAPT March 16, 2011 10:00 UTC

No precipitation is included in this calculation

ASSUMPTIONS:

Unless otherwise stated ICRP60 series DCF's were used for dose plots.

CONTACT INFORMATION:

Calculation requested on March 29, 2011 06:06 UTC by:

none none, DOE NIT
202-586-8100

Approved by: NARAC Operations
Approver organization: NARAC

Phone: 925-422-9100

Email: narac@lInl.gov

Approved on: March 29, 2011 13:32 UTC

Classification:

DISCLAIMER:

These model predictions are intended to be guidance, and are not final recommendations. The accuracy of any
prediction will be limited by the accuracy of the input data, such as estimates of the amount of material that becomes
airbormne and the available meteorological data for the area and time of the incident. Plume predictions may be for a
limited time period, and may change at later times if new input data becomes available. Predictions should be
confirmed and refined using field measurements. Air and ground concentration may be higher than predicted by this
plume model simulation due the limited resolution of this particular simulation. For actual incidents or exercises, consult
incident command and subject matter experts from the appropriate coordinating agency before making any decisions
based on this model prediction.
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This document was prepared as an account of work sponsored by an agency of the United States government. Neither
the United States government nor Lawrence Livermore National Security, LLC, nor Lockheed Martin, nor Sandia
Corporation, nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United States government or Lawrence
Livermore National Security, LLC. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United State§ government or Lawrence Livermore National Security, LLC, and shall not be used for
advertising or product endorsement purposes.

This work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory
under Contract DE-AC52-07NA27344.
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), Second Year Intermediate Tokyo Supercore U2 - Real

“ NARAC Phase Relocation PAG Winds - 2nd Year
v s (Relocation based on Avoidable Automated Report - Potential
Groundshine and F)(esuspension Release

Dose

£

PPy

05 Aa Bndl' LLN =
Actions and Long-Term Effects
Description Level (rem) Extent Area Population
X253 rem conlous >25 8.8km 10.4 km2 2,050
>10 remoniour >10 175km | 384km2 | 11,400
| >5rem cantour >5 27.4km | 848km2 | 22000
| Exceeds second-year relocation PAG. 508 217km 5,930 km2 5.13E6
Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination from March 14, 2012 18:00 UTC to March 14, 2013 18:00 UTC at or near ground level.

Release Location: 37.421389 N, 141.032500 E Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-

137 +1-131 + 1-132 + TE-132 + |-133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 |
+ TE-129M |
Generated On: March 29, 2011 06:04 UTC

Model: LODI

Comments:

Tokyo Supercore U2 - Real Winds

20 Nuclides |
Map Size: 392 km by 245 km  Id: Production3.rcE12815.rcC1 |
NARAC Operations: ( onDuty Assessor ); narac@lInl.gov; 925-424-6465

Requested by: {none none; DOE NIT; 202-586-8100}

Approved by: {NARAC Operations; NARAC; 925-422-9100}
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COnsequence Report Issued: March 29, 2011 14:28 UTC
Tokyo Supercore U2 - Early-lodine-

i ‘mmm b Ay Coner ‘ Worker- Real Winds
) Automated Report - Potential
Release
SUMMARY:

This report describes the health effect consequences associated with a hypothetical unknown release to the
atmosphere from a radiological source. This is an initial, automated NARAC product, not a final recommendation. Initial
predictions are for a limited time period and areas affected may change at later times. Please consult NARAC staff
(925-422-7627) for refined, quality assured predictions. Predictions should be confirmed and refined using
measurements. )

PRODUCTS:

Early Phase Dose (0-96 Hrs) : (Total Effective Dose Including Plume Passage)

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + [-131 + 1-132 + TE-132 + 1-133 + PU-241 + RB-
86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-129M + XE-133

This product identifies areas that could exceed doses of 5 and 1 rem over a 4-day exposure period, which begins at the
start of the release. If used to project doses from a potential future release, these levels correspond to the EPA/DHS
guidelines for the Early Phase based on the dose that may be avoided if shelter and evacuation guidance can be
implemented prior to the beginning of the release. These Protective Action Guideline (PAG) limits are based on an
assessment of the long-term risk of developing cancer in exposed individuals over their lifetime or producing genetic
disorders in subsequent generations. These risks resuit from the projected combined dose caused by radiation from
the material deposited onto the surface, radiation from the material as it is carried in the air, and radiation from the
material that has been inhaled and retained by the body. Upon request, estimates of the total number of people
exposed, and (after accounting for estimated deaths from acute, short-term effects) the humber of expected
subsequent fatal cancers and combined number of expected subsequent fatal and non-fatal cancers may be displayed.
These are computer model estimates assuming unprotected exposure and no mitigating action (such as evacuation or
sheltering) for the entire time period of this prediction, and therefore may be over-estimates of the actua!l effects.

Early Phase Guidance (Radiolodine) : (KI Administration based on Thyroid Radioiodine Dose)

Material: I-131 +1-132 + TE-132 + |-133 + TE-129M

The U.S. Environmental Protection Agency (EPA) and Department of Homeland Security (DHS) have proposed or
accepted similar sets of Protective Action Guides (PAGs) to indicate when protective actions should be _
considered/implemented to protect the population. These Guides correspond to specific dose levels and are primarily
based on an assessment of the risk in developing cancer over an exposed individual's lifetime. Thus the health effects
produced by these doses may develop over a period of years. In the event radioiodines are released into the

~ atmosphere, the PAG level is based on the projected dose to a child's thyroid which may be avoided by the
administering of potassium iodide. Additional levels based on guidance from the U:S. Food and Drug Administration for
adults may also be shown. {Note that the PAG level for potassium iodide administration to pregnant women is 5 rem to
the adult thyroid.) These model predictions are based on the effects of radiation from the material inhaled and retained
by the body, and use the conservative assumption that individuals are unsheltered and remain in the area during the
time period specified in the figure’s legend. Health effects could be significantly different for sheltered individuals or for
those exposed in these areas for different time periods. Estimates of the number of exposed individuals expected to
experience these effects may be given in the legend. If so, the counts given for all ilinesses include those leading to
pre-mature death. Note that the counts and area covered by each contour are cumulative such that outer contours
include the counts and areas of all inner contours.

Worker Protection Dose Rate at 96 hrs (Far Field) : (Groundshine Dose Rate at 03/19/2011 03:00:00 JST)
Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + I-131 +1-132 + TE-132 + 1-133 + PU-241 + RB-
86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-129M

This product identifies the locations where the Federal Radiation Protection Guidance occupational upper limit dose

may be exceeded for various exposure periods by unprotected workers performing eme@éol:y@@%@fl’ %58[
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are based on the risk of workers developing cancer over their lifetimes, and ensure that exposures will not result in
detrimental acute or early health effects. Although these doses may be expressed in terms of the EPA Response
Worker Guidelines, these contours may also be used to estimate the ongoing dose received by the unsheltered general
population. NCRP and NRC administrative control areas are also shown. Note: EPA and NRC guidelines are based on
a total dose limit. These contoured dose rate values, if constant over the indicated exposure period, will deliver the
equivalent limiting dose. For rapidly-decaying dose rates, these predictions will be conservative. The dose associated
with potential inhalation of resuspended material is not included in these estimates. The relative importance of any
committed inhalation dose from resuspended material is dependent on a variety of factors (e.g. weather, radionuclides,
etc.). Note that the population count and area covered by each contour are cumulative such that outer contours include
the counts and areas of all inner contours.

Deposition at 96 hrs : (Surface Contamination from Deposited Radionuclides)

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + I-131 + I-132 + TE-132 + 1-133 + PU-241 + RB-
86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90 + TE-129M

This product identifies the more highly contaminated areas due to fallout and deposition of the radioactive material.
This material, depending upon the type of radiation emitted, may continue to give significant doses to individuals in
these areas through inhalation of resuspended radioactive material or from direct external radiation. These levels of
deposited radioactivity should be confirmed by monitoring surverys.

SOURCE INFORMATION:

Release Start Time: March 14, 2011 18:00 UTC
Release Stop Time: March 15, 2011 18:00 UTC
Release Location: (37.421389, 141.0325) Fukushima 1
Source Material and Amount: Early Phase Dose (0-96 Hrs)

263049 Ci of BA-140 (100% respirable)
5923.59 Ci of CE-144 (100% respirable)
74.5882 Ci of CM-242 (100% respirable)
426145 Ci of CS-134 (100% respirable)
143525 Ci of CS-136 (100% respirable)
295793 Ci of CS-137 (100% respirable)
2.68694e+06 Ci of I-131 (100% respirable)
2.23019e+06 Ci of I-132 (100% respirable)
386233 Ci of 1-133 (100% respirable)
559.408 Ci of PU-241 (100% respirable)
5416.64 Ci of RB-86 (100% respirable)
34373.8 Ci of RU-103 (100% respirable)
10100.2 Ci of RU-106 (100% respirable)
20815.7 Ci of SB-127 (100% respirable)
154734 Ci of SR-89 (100% respirable)
12549.8 Ci of SR-90 (100% respirable)
6672.18 Ci of TE-127M (100% respirable)
26470 Ci of TE-129M (100% respirable)
294734 Ci of TE-132 (100% respirable)
2.90702e+07 Ci of XE-133 (100% respirable)
Early Phase Guidance (Radioiodine)
2.68694e+06 Ci of 1-131 (100% respirable)
2.23019e+06 Ci of 1-132 (100% respirable)
386233 Ci of I-133 (100% respirable)
26470 Ci of TE-129M (100% respirable)
294734 Ci of TE-132 (100% respirable)
Worker Protection Dose Rate at 96 hrs (Far Field)
Deposition at 96 hrs

263049 Ci of BA-140 (100% respirable)
5923.59 Ci of CE-144 (100% respirable)
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74.5882 Ci of CM-242 (100% respirable)
426145 Ci of CS-134 (100% respirable)
143525 Ci of CS-136 (100% respirable)
295793 Ci of CS-137 (100% respirable)
2.68694e+06 Ci of I-131 (100% respirable)
2.23019e+06 Ci of I-132 (100% respirable)
386233 Ci of 1-133 (100% respirable)
559.408 Ci of PU-241 (100% respirable)
5416.64 Ci of RB-86 (100% respirable)
34373.8 Ci of RU-103 (100% respirable)
10100.2 Ci of RU-106 (100% respirable)
20815.7 Ci of SB-127 (100% respirable)
154734 Ci of SR-89 (100% respirable)
12549.8 Ci of SR-90 (100% respirable)
6672.18 Ci of TE-127M (100% respirable)
26470 Ci of TE-129M (100% respirable)
294734 Ci of TE-132 (100% respirable)

Source Geometry: gaussian cloud top at 200 m
Particle Size Distribution: All particulate is in the respirable range from 0.1 to 10 microns

METEOROLOGY:

ADAPT Gridded Metdata from 03/15/2011 03:00:00 JST to 03/16/2011 19:00:00 JST at 1 hrintervals were used in this
calculation

Gridded Met
Source Obs Time
ADAPT March 14, 2011 18:00 UTC
ADAPT March 14, 2011 19:00 UTC
ADAPT March 14, 2011 20:00 UTC
ADAPT March 14, 2011 21:00 UTC
ADAPT March 14, 2011 22:00 UTC
ADAPT March 14, 2011 23:00 UTC
ADAPT : March 15, 2011 00:00 UTC
ADAPT March 15, 2011 01:00 UTC
ADAPT March 15, 2011 02:00 UTC
ADAPT March 15, 2011 03:00 UTC
ADAPT March 15, 2011 04:00 UTC
ADAPT March 15, 2011 05:00 UTC
ADAPT March 15, 2011 06:00 UTC
ADAPT March 15, 2011 07:00 UTC
ADAPT March 15, 2011 08:00 UTC
ADAPT March 15, 2011 09:00 UTC
ADAPT March 15, 2011 10:00 UTC
ADAPT March 15, 2011 11:00 UTC
ADAPT March 15, 2011 12:00 UTC
ADAPT March 15, 2011 13:00 UTC
ADAPT March 15, 2011 14:00 UTC
ADAPT March 15, 2011 15:00 UTC
ADAPT March 15, 2011 16:00 UTC
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Gridded Met

Source Obs Time
ADAPT March 15, 2011 17:00 UTC
ADAPT March 15, 2011 18:00 UTC
ADAPT March 15, 2011 19:00 UTC
ADAPT March 15, 2011 20:00 UTC
ADAPT March 15, 2011 21:00 UTC
ADAPT March 15, 2011 22:00 UTC
ADAPT March 15, 2011 23:00 UTC
ADAPT March 16, 2011 00:00 UTC
ADAPT March 16, 2011 01:00 UTC
ADAPT | March 16, 2011 02:00 UTC
ADAPT March 16, 2011 03:00 UTC
ADAPT March 16, 2011 04:00 UTC
ADAPT March 16, 2011 05:00 UTC
ADAPT March 16, 2011 06:00 UTC
ADAPT March 16, 2011 07:00 UTC
ADAPT March 16, 2011 08:00 UTC
ADAPT March 16, 2011 09:00 UTC
ADAPT . March 16, 2011 10:00 UTC

No precipitation is included in this calculation

ASSUMPTIONS:

Unless otherwise stated ICRP60 series DCF's were used for dose plots.

CONTACT INFORMATION:

Calculation requested on March 29, 2011 14:23 UTC by:

none none, DOE NIT
202-586-8100

Approved by: NARAC Operations
Approver organization: NARAC

Phone: 925-422-3100

Email: narac@linl.gov

Approved on: March 29, 2011 14:28 UTC

Classification: BRAFT-Official- Use-Only-Not-Approved-fer Further Distribution

DISCLAIMER:

These model predictions are intended to be guidance, and are not final recommendations. The accuracy of any
prediction will be limited by the accuracy of the input data, such as estimates of the amount of material that becomes
airborne and the available meteorological data for the area and time of the incident. Plume predictions may be for a
limited time period, and may change at later times if new input data becomes available. Predictions should be
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confirmed and refined using field measurements. Air and ground concentration may be higher than predicted by this
plume model simulation due the limited resolution of this particular simulation. For actual incidents or exercises, consult
incident command and subject matter experts from the appropriate coordinating agency before making any decisions
based on this mode! prediction.

This document was prepared as an account of work sponsored by an agency of the United States government. Neither
the United States government nor Lawrence Livermore National Security, LLC, nor Lockheed Martin, nor Sandia
Corporation, nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefuiness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United States government or Lawrence
Livermore National Security, LLC. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States government or Lawrence Livermore National Security, LLC, and shall not be used for
advertising or product endorsement purposes.

This work performed under the auspices of the U.S. Depariment of Energy by Lawrence Livermore National Laboratory
under Contract DE-AC52-07NA27344.
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Automated Report - Potential
Release

Early Phase Dose (0-96 Hrs)
(Total Effective Dose Including
Plume Passage)

©2005 Tele Atlas andsor LLNL . 5053 g | T

Actions and Long-Term Effects

Description Level (rem) Extent Area Population
Exceeds 5 rem total eﬁeCtiVe dose. >5 16.6km 35.3 km2 10.800
Exceeds 1 rem total effective dose. >1 59.0km 301 km2 118.000

Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination from March 14, 2011 18:00 UTC to March 18, 2011 18:00 UTC at or near ground level.
Release Location: 37.421389 N, 141.032500 E Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-
137 +1-131 + 1-132 + TE-132 + 1-133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90
+ TE-129M + XE-133

Generated On: March 29, 2011 14:22 UTC

Model: LODI

Comments:

Doses shown are total accumulated from the beginning of release.

Hypothetical release of 20 nuclides. Based on real meteorological conditions.

Map Size: 392 km by 245 km
NARAC Operations: ( onDuty Assessor ); narac@linl.gov; 925-424-6465

Requested by: {none none; DOE NIT; 202-586-8100}
Approved by: {NARAC Operations; NARAC; 925-422-9100}

Id: Production3.rce12815.rcC1
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r Early Phase Guidance Tokyo Supercore U2 - Early-

* NARA@ (Radioiodine) lodine-Worker- Real Winds
R ey (KI Administration based on Automated Report - Potential
Thyroid Radioiodine Dose) Release
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Effects and Actions

Description Level (rem) Extent Area Population
Adult thyroid Committed Equivalent Dose - Early
Phase FDA Guidance for KI administration to >500 1.1km 0.3 km2 330

adults over 40.

Adult thyroid Committed Equivalent Dose - Early
Phase FDA Guidance for KI administration to >10 34.0km 126 km2 25,200
adults under 40.

Child thyroid Committed Equivalent Dose - Early
Phase PAG for KI administration to children >5 87.6km 804 km2 320,000
under 18.

Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination from March 14, 2011 18:00 UTC to March 18, 2011 18:00 UTC at or near ground level.
Release Location: 37.421389 N, 141.032500 E Material: 1-131 + 1-132 + TE-132 + 1-133 + TE-129M
Generated On: March 29, 2011 14:22 UTC

Model: LODI

Comments:

Doses shown are total accumulated from the beginning of release.

Hypothetical release of 20 nuclides. Based on real meteorological conditions.

Map Size: 392 km by 245 km Id: Production3.rcE12815.rcC1
NARAC Operations: ( onDuty Assessor ); narac@lInl.gov; 925-424-6465

Requested by: {none none; DOE NIT; 202-586-8100}
Approved by: {NARAC Operations; NARAC; 925-422-9100}
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96 hrs (Far Field) lodine-Worker- Real Winds
(Groundshine Dose Rate at Automated Report - Potential
03/19/2011 03:00:00 JST) Release
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Acute (Short-Term) Effects
Description (mt:r\:fllhr) Extent Area Population
Limit for all occupational exposures exceeded by
exposure for 50 hours or less. >100 2.4km 0.9 km2 600
NCRP radiological control boundary. >10 15 Bln 32 1 km2 10.100
Limit for NRC public exclusion zone exceeded by
: | exposure for 1 hour or less. >2 70.2km 388 km2 178,000
Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination at March 18, 2011 18:00 UTC at or near ground level.

Release Location: 37.421389 N, 141.032500 E Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-
13T7E+1lé1931 +1-132 + TE-132 + 1-133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90
+ TE-129M

Generated On: March 29, 2011 14:22 UTC

Model: LODI

Comments:

Hypothetical release of 20 nuclides. Based on real meteorological conditions.

Map Size: 392 km by 245 km Id: Production3.rcE12815.rcC1
NARAC Operations: ( onDuty Assessor ); narac@linl.gov; 925-424-6465

Requested by: {none none; DOE NIT; 202-586-8100}
Approved by: {NARAC Operations; NARAC; 925-422-9100}
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o Deposition at 96 hrs Tokyo Supercore U2 - Early-
4 NARAC (Surface Contamination from lodine-Worker- Real Winds

: ’ Deposited Radionuclides) Automated Report - Potential
Release

el A vtk Maums Advireey Crater

@2005 T

Effects and Actions
Description ((l:.?/\r/neé) Extent Area Population
e e oo | 001 | azm | 2ewm2 | 10%
e e oo | o000 | 220m | erzwne | 700
Bres. Use 1o o wiih monioring Surveys. . | >0.0001 | 152am | 2194km2 | 1.19E6
Note: Areas and counts in the table are cumulative. Population Source = LandScan2005.

Effects or contamination at March 18, 2011 18:00 UTC at or near ground level.

Release Location: 37.421389 N, 141.032500 E Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-
137 + 1-131 +1-132 + TE-132 + I-133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-90
+ TE-129M

Generated On: March 29, 2011 14:22 UTC

Model: LODI

Comments:

Hypothetical release of 20 nuclides. Based on real meteorological conditions.

Map Size: 392 km by 245 km Id: Production3.rcE12815.rcC1
NARAC Operations: ( onDuty Assessor ); narac@lInl.gov; 925-424-6465

Requested by: {none none; DOE NIT; 202-586-8100}
Approved by: {NARAC Operations; NARAC; 925-422-9100}
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From: Hoc, PMT12
Sent: Tuesday, March 29, 2011 8:26 PM
To: PMTO02 Hoc; PMT09 Hoc

Subject: FW: Plutonium Detected In Fukushima 'Not Significant”: U.S. Official

From: Jackson, Todd

Sent: Tuesday, March 29, 2011 8:25 PM

To: Hoc, PMT12

Subject: FW: Plutonium Detected In Fukushima 'Not Significant': U.S. Official

FYI
Todd

----- Original Message-----

From: Sano, Mikako [mailto:SanoMX@state.gov]

Sent: Tuesday, March 29, 2011 8:18 PM

To: Coleman, Norman (NIH/NCI) [E]; Howard, E. Bruce; tbowman@cdc.gov; Jackson, Todd; Nicholas, Richard A (MED);
Milier, Marie; Telfer, Jana L. (CDC/ONDIEH/NCEHY}; Simon, Steve (NIH/NCI) [E]; Petrie, Ronald C

Subject: Plutonium Detected In Fukushima 'Not Significant': U.S. Official

FYl: Wednesday, March 30, 2011

Plutonium Detected In Fukushima 'Not Significant': U.S. Official WASHINGTON (Kyodo)--A senior U.S. Energy Department
official said Tuesday the level of plutonium detected in soil at the crippled Fukushima Daiichi nuclear power plant in
Japan is "not significant.”

"Certainly it would be a concern if it were in significant levels ... It was not significant at this point," Peter Lyons, acting
assistant secretary of the department's Office of Nuclear Energy, said in a hearing of the Senate Energy and Natural

Resources Committee.

He also noted finding plutonium that was derived from either the operating reactors or the spent fuel pools "would not
be regarded as a major surprise."

Tokyo Electric Power Co., the operator of the stricken reactors, said Monday that plutonium has been detected in soil at
five locations at the Fukushima Daiichi nuclear power plant.

In the Senate panel, Lyons said, "Current information suggests that the plants are in a slow recovery from the accident.”

Although long-term cooling of the troubled reactors at Fukushima Daiichi Nuclear Power Station is essential, "it has not
been adequately restored to date," he added.

Lyons revealed the United States plans to provide Japan with radiation-hardened robotics to assist the country's efforts
to deal with the nuclear crisis.
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The official also suggested that the nuclear accident in Japan will not alter U.S. energy policy, saying, "We view nuclear
energy as a very important component to the overall portfolio we are trying to build a clean-energy future.”

President Barack Obama is scheduled to deliver a speech on U.S. energy security in Washington on Wednesday and may
touch on the Japan's nuclear disaster and its implications for the U.S. policy.
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From:
Sent:
To:
Subject:

Attachments:

Huffert, Anthony

Tuesday, March 29, 2011 3:40 PM

PMT11 Hoc; PMT02 Hoc; PMTO9 Hoc
Anthropogenic plutonium in japaneese soil
japanplu.pdf
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4.31  Isotope ratios of ***Puw/**Pu in soil samples from different areas
Yasuyuki Muramatsu', Satoshi Yoshida' and Shinnosuke Yamazaki’
'National Institute of Radiological Sciences: Anagawa 4-9-1, Inage, Chiba, 263-8555 Japan
2Tokyo Nuclear Service Inc.: Ueno 7-6-5, Taito-ku, Tokyo, 110-0005 Japan
ABSTRACT

Plutonium concentrations and 2*°Pu/”*Pu atom ratios in soil samples from Japan and other

areas in the world (including JAEA standard reference materials) were determined by ICP-MS. The
range of 2*Pu/”**Pu atom ratios observed in 21 Japariese soil samples was 0.155 - 0.194 and the
average was 0.180 £ 0.011, which is comparable to the global fallout value. A low ratio of about 0.05,
which is derived from Pu-bomb, was found in samples from Nishiyama (Nagasaki) and Mururoa Atoll
(IAEA-368), while a high ratio of about 0.31 was found in a sample from Bikini Atoll (Marshall
Islands). The ratio for Irish Sea sediment (IAEA-135) was 0.21, which was higher than the global
fallout value, éuggesting the influence by the contamination from the Sellafield facility. The

2#0py 2Py atom ratios in soils from the Chernobyl area were determined, and the ratio was found to
~be very high (about 0.4), indicating the high burn-up grade of the reactor fuel. These results show that
the 2°Pu/"*Pu ratio can be used as a finger print to identify the source of the contamination.

Keywords

Plutonium, ICP-MS analysis, isotope ratio, soil, different areas

1. INTRODUCTION

Plutonium is one of the most important radionuclides in the field of radioecology. There are

different anthropogenic sources of Pu in the environment [1]. Atomic weapons testing introduced the
major deposited fraction of Pu to the global environment. High Pu levels are known for the nuclear
weapons testing sites such as in the Marshall Islands, Mururoa Atoll, Nevada and Semipalatinsk. In the
Nishi);ama area (Nagasaki/Japan) elevated Pu concentrations were observed [2]. Plutonium has also
been released into the environment through operation or accidents at nuclear facilities such as
Sellafield/UK, Kyshtym/Russia, Chemnobyl/Ukraine, etc, The deep-sea disposal of packaged waste
around the Farallon Islands (California/USA) and in the North Atlantic would be potential
contamination sources in the marine environment. Accidental burn-up of the SNAP9A satellite in 1964
also released Pu, which was used for the battery, into the atmosphere,

However, there is only a limited volume of quality data available on the isotope compositions of Pu

~ (specifically, 2*Pu/*Pu ratio). This is mainly due to the fact that **Pu and **Pu have similar alpha
energies and cannot be easily resolved by alpha spectrometry. We have developed a reliable method
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for the determination of **Pu and ***Pu by ICP-MS (Inductively Coupled Plasma Mass Spectrometry)
[3]. |

In this paper, we report the analytical methods for Pu by ICP-MS, **Pu”**Pu ratio in soil (or
sediments) samples from different areas (e.g. Japan, Chernobyl, the Marshall Islands) and the
differences in the 2°Pu/**Pu ratios according to the soil profile.

2. MATERIALS AND METHOD

Analytical procedures used were based on the method reported previously [3, 4]. Only a brief
description is given here. Samples (1-10 g, depending on the concentration level) were mixed with a
known amount of *’Pu tracer (CRM 130, New Brunswick Laboratory) in a Pyrex beaker and treated
with 8 M HNOj (more than 8 times the sample weight). Special attention should be paid to the high
production of CO» bubbles during the acid dissolution step to avoid loss of sample. The beaker was
covered with a watchglass and boiled on a hot plate (180-200°C) for about 5 hours. The warm
supernatant (leachate) was then filtered through a glass fiber filter. The residue in the beaker was
treated again with 8 M HNOj5 for about 30 minutes, then filtered. This leaching procedure was usually
repeated at least twice. The filtrates were collected in a beaker, and heated on a hot plate until a thick
wet paste was obtained. The paste was then dissolved in HNO3, and diluted with deionized water to
adjust the solution to 8 M HNOj3. Chemical form of plutonium was converted to tetravalent Pu (IV),
which is the only retainable form in the chromatography column, with NaNO,. Sample solution was
loaded onto the column containing 2 mL of Dowex 1X8 at a speed < 2 mL min~'. The resin was
washed with 40 mL of 8 M HNO3, then with 40 mL of 10 M HCL. Finally, plutonium was eluted from
the column using 40 mL of NHyl (5%)-10 M HCI solution which reducing Pu (IV) to Pu (III). In order
to remove iodine, the eluant was treated with 4 mL of HNOj3 and 1 mL of HyO, and the solution
heated to dryness. The residue was then dissolved in 4% HNOj3 and plutonium isotopes measured by
ICP-MS using a quadrupole-type mass spectrometer (Q-ICP-MS; Yokogawa PMS-2000) and also high
resolution-type (HR-ICP-MS; Finnigan Element). '

Concentrations of *’Pu and **°Pu were calculated from the results using isotope dilution methods.
Three separate measurements of each solution digest were performed—normally the internal precision
of these measurements was around £ 5%. A plutonium isotopic standard (NIST-947) with a known
2Py Py ratio was also used to check the accuracy of the isotopic ratio measurements, and to correct
for any mass bias.

3. RESULTS AND DISCUSSIONS

3.1 *Pu/PPu ratios in Japanese soil samples

Analytical results for 21 Japanese soil samples collected from different places showed that the
concentrations of Pu (****°Pu) ranged from 0.15 — 4.3 Bq/kg (dry weight basis). The concentrations in
surface soils collected from forests were higher than those from agricultural fields. The range of
29py/Py atom ratios observed in the Jzipanese soil samples was 0.155 - 0.194 (excluding
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Nishiyama/Nagasaki sample) and the average was 0.180 + 0.011. These values were comparable to the
global fallout value of 0.176 + 0.014 reported by Krey [5], which was based on the mass-spectrometric
measurements of various soils (about 60) collected world-wide. Variation between the lowest to
highest ratio might be due to the influence of different fallout events, since a variety of nuclear
weapons has been tested world-wide. Differentiation of the °Pu/**Pu ratio might also occur during
the migration of Pu in the environment (e.g. in soil), because chemical species of Pu would depend on
individual fallout.

In order to know the vertical distribution of Pu in soil, samples were collected at 4 different
depths (0-2cm, 2-5cm, 10-20cm and 20-30cm) at the same point in a pine forest in Aomori Prefecture.
It was observed that Pu concentration was markedly higher in the surface soil layer (specifically in the
0-5 cm depth) than in deeper layers (see Table ). This suggested that the migration of Pu into lower
soil layers was very slow and most of Pu is still retained in the surface soil for more than 30 years after
the fallout peak (around 1963). A tendency was observed for the ***Pu/*’Pu ratio to increase with
depth, although the differences were not so large. If these differences had been statistically significant,
there could be a possibility that species having a higher 2Pu/”**Pu ratio migrated in the soil faster than
those having a lower ratio. However, it is necessary to analyze more samples from different areas,
before we can confirm this hypothesis. There was also a possibility that the difference of the isotope
ratios and the Pu chemical forms were related to the different origin of the fallout, which were
influenced by the type and scale of the explosion.

Table1  Concentrations of 2’Pu and 2*Pu and their atom ratios in soils from a forest in Aomori
Prefecture (on a dry weight basis).

Depth | *°Pu *py B20py 2opy/py
(em) | (Bg/kg) SD (Ba/kg) SD (Bq/kg) SD (atom ratio) SD

02 | 1.8 =002 | 1.14 0012 | 302 £ 0023 0.066  + 0.001
25 | 162 0015 ] 101 +0019 ] 262 =+ 0.024 0170+ 0.004

10-20 | 045 < 0.008 029 = 0.003 0.74 + 0.008 0.174 + 0.002

20-30 009 =+ 0.001 006 <+ 0.002 | - 0.15 + 0.002 0.194 + 0.005

3.2 Comparison of the **Pu/***Pu ratios from different areas

The 2°Pu”»Pu atom ratios analyzed by us for samples originating from several different areas
(including IAEA standard reference materials) are summarized in Figure 1. Details on the samples
from the Chernoby! area and from the Marshall Islands were published elsewhere [6,7). -

The value for surface soil collected from Austria IAEA-SOIL-6 ) was 0.191 + 0.005, which was
somewhat larger than the Japanese soil, but within the range of the global fallout value of 0.176 +
0.014 reported by Krey [5].

Ocean sediment from Mururoa Atoll (IAEA-368) had a value of 0.04 + 0.008. This suggested that
Pu was derived from the testing of a Pu-bomb in which 29py was enriched. However, the **Pu/*Pu
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atom ratio for samples from the Marshall Islands (JAEA-367) showed a high value of about 0.30,
although the concentration of 2****°Pu in these two marine sediments was similar. The high 2°Pu/***Pu
atom ratio for samples found for the Marshall Islands sample was similar to the ratio reported by
Komura et al. [8] measured in two samples of Hemp-palm leaves (0.338+0.051 and 0.318+0.033) used
in the Japanese fishing boat, No. 5 Fukuryu-Maru (Lucky Dragon), which was directly contaminated
in a thermonuclear bomb test at Bikini Atoll. The difference of the atom ratio observed in Mururoa
Atoll and the Marshall Islands may be due to the type of the weapons tested. Since several different
tests were probably carried out in both islands, we could not conclude that the values mentioned here
were representative for these areas; they are just for examples based on our analytical results in
standard reference materials.

The ratio obtained for the Irish Sea sediment sample (IAEA-135) of 0.211 was higher than the
global fallout value. The higher value would be influenced by the contamination from the Sellafield
facility. Our value was comparable to the ratio (0.20) reported by Yamamoto ef al. [9] in a sediment
sample originating from the Sellafield area. Fish flesh from the Irish Sea (IAEA-134) showed a similar
value of 0.200 to the Irish Sea sediment sample, suggesting that the origin of the contamination
seemed to be the same.

Japan (n=21)

Austria
(IAEA-Soil-6)

Nagasaki

Irish Sea
(IAEA-135)

Irish Sea Sﬁsh)
(LAEA-134

Marshall (Bikini)

Marshall (Lunit)

Mururoa Atoll
~ " (IAEA-368)

Kystim (Ural)

[

Chernobyl

0 0.1 0. 0.3 04
240py/»%py Ratio

Fig. 1 2°Pw/*Pu atom ratio in samples from different areas

The very low. value of the 2°Pu”*Pu atom ratio (0.04) observed in the sample collected from
Nishiyama/Nagasaki indicated the influence of Pu from the bomb dropped in August 1945. The low
ratio observed in a sample from Kyshtym of about 0.07 indicated the Pu was related to the
contamination due to the release of nuclear materials from the nearby military facility.
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Analytical results for surface soil samples collected from the 30 Km zone of the Chernobyl reactor
showed very high **Pu/*’Pu atom ratios of about 0.41 [6]. There were almost no differences in the
240py Py ratios between the samples analyzed in our study, although the ****Py levels varied very
widely, i.e. 6.3 - 1430 Bq kg™, depending on the distances from the reactor and also on the soil layers.
The ratio observed in the Chernobyl area was much higher than that attributed to weapons fallout. This
‘high ratio should be related to the high burn-up grade of the reactor fuel. The **°Pu/*Pu ratio
observed might be used in identifying the distribution of the Chernobyl-derived Pu in the environment.

As already mentioned that the average 2*Pu/”**Pu atom ratio in global fallout was around 0.18:
it is interesting to consider which significant sources (nuclear weapons types, etc.) contributed to this
ratio. In our previous study {7} on Pu analysis in soil samples from the Marshall Islands, we saw there
was a large variation of 2°Pu/”**Pu ratios, depending on the type of devices having tested. For example,
samples from Bikini Island (Bikini Atoll) had a high *Pu/**Pu ratio of 0.302-0.306. This Island
received direct contamination from the fallout originating from the Castle-BRAVO thermonuclear test
(15 Mt) at Namu Island (Bikini Atoll) in March 1954. On the other hand, the very low **Pu/”**Pu ratio
of 0.065 with a high Pu concentration (1420 Bq kg"') was observed in a sample from Runit Istand
(Enewetak Atoll), in which Pu bombs were tested. As mentioned above, one **Pu/*’Pu ratio found in
Nishiyama/Nagasaki was also very low, 0.037, due to the influence of Pu bomb fallout. If we consider
the mixture of Pu isotopes from the above-mentioned two major sources, Pu bombs and thermonuclear
bombs, the mean **Pu/°Pu atom ratio might be similar to the average ratio found in global fallout.
However, data are still lacking on source specific 2*Pu”*Pu ratios from different nuclear weapons
tests, including thermonuclear tests other than the BRAVO bomb.

The determination of the Pu isotope ratio is important in understanding the source of the nuclide
and the ratio can be used as a finger print in the environmental monitoring of Pu,
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From: Jones, Cynthia

Sent: Friday, April 01, 2011 1:05 PM

To: Jonathan Medalia

Subject: RE: your phone message on CRS draft document
Attachments: image001.jpg

Pleasure-

Let us know when it goes out and is available to the public-

Cyndi

From: Jonathan Medalia [mailto: JIMEDALIA@crs.loc.gov]
Sent: Friday, April 01, 2011 12:01 PM

To: Jones, Cynthia

Subject: RE: your phone message on CRS draft document

I'm updating the report to add an appendix with useful links, and of course have included a couple from NRC. Thanks
again for your good work.
Jon

>>> "Jones, Cynthia" <Cynthia.Jones@nrc.gov> 4/1/2011 11:59 AM >>>
Thanks Jon

From: Jonathan Medalia [mailto:JMEDALIA@crs.loc.gov]
Sent: Thursday, March 31, 2011 6:31 PM

To: Jones, Cynthia

Cc: Sun, Casper; LIAD6 Hoc; Hoc, PMT12

Subject: Re: your phone message on CRS draft document

Hi Cyndi, Casper, et al.,

Thanks for your comments on my report, Cyndi. I have worked through them and now have the report in good
shape. I'll be in touch if I have further questions, but for now I think I'm ok. I've attached the report. You will notice
that I acknowledge assistance from NRC, which I greatly appreciate. I will update the report from time to time, so let
me know if you have any thoughts, esp. things to add.

Best,

Jon

~ Jonathan Medalia, Ph.D.

Specialist in Nuclear Weapons Policy
Congressional Research Service
202-707-7632

jmedalia@crs.loc.gov

>>> "Jones, Cynthia" <Cynthia.Jones@nrc.gov> 3/29/2011 3:09 PM >>>
Hi Jonathan-

I have been working in the Ops Center on swing shift the past week and got your phone message regarding the
comments that NRC provided on your draft CRS document. 1 did not see the comments that NRC passed on to

1
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you, however, I am ccing the Protective Measures Team Director and Dr. Casper Sun, who was in the PMT
that provided the mark-ups on your document.

PMT and/or Casper- Can you please call Jonathan back at 202-707-7632 to go over the comments provided?

Thanks
Cyndi

Cynthia G. Jones, Ph.D.,

Sr. Technical Advisor for Nuclear Security

U.S. Nuclear Regulatory Commission

Office of Nuclear Security & Incident Response
Mail Stop T4-D22A, Washington, D.C. 20555
cynthia. jones@nrc.gov

cgi@nre.sgov.gov
Work: 301-415-0298

The Best Mace ro Watk
MWW ETECRAL VTR HT

¥ = & s & w =
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From: Hoc, PMT12

Sent: Tuesday, March 29, 2011 2:00 AM
To: PMT09 Hoc

Subject: FW: Fukuchima Nuclear slides
Attachments: Fukuchima_eng_20110320.pps

From: Wiggins, Jim

Sent: Monday, March 28, 2011 11:40 PM
To: RSTO1 Hoc; Hoc, PMT12

Cc: FOIA Response.hoc Resource
Subject: FW: Fukuchima Nuclear slides

Fyi...decent graphics.

From: Salley, MarkHenry

Sent: Monday, March 28, 2011 3:53 PM
To: Sheron, Brian; Wiggins, Jim
Subject: FW: Fukuchima Nuclear slides

Areva's take on Fukushima Dai ichi accident

From: Deg Priest [mailto] (b)(6) |
Sent: Monday, March 28, 2011 1:41 PM
Subject: FW: Fukuchima Nuclear slides

--- On Mon, 3/28/11, Khalsa, Ramdhan S <Ramdhan@usbr.gov> wrote:

From: Khalsa, Ramdhan S <Ramdhan@usbr.gov>
Subject: FW: Fukuchima Nuclear shdes

To: "Deg Priest" < (B)6) P>, "clay dart” { (6)(6)

Date: Monday, March 28, 2011, 9:09 AM

Ram Dhan Khalsa, P.E.
U. S. Bureau of Reclamation
Western Colorado Area Office

2764 Compass Drive, Suite 106
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Grand Junction, CO 81506

Office:970-248-0653

e-mail: ramdhan@usbr.qov

From: Pleasantp [mailto:{ (b)(6) |
Sent: Sunday, March 27, 2011 1:08 PM
To:;

Subject: Fw: Fukuchima Nuclear slides

Here's a somewhat technical explanation of what happened at the Japanese Nuclear
powerplant. May be too deep for some -- but it's interesting reading.

These slides came from the Nuclear Safety Monitoring at Lawrence
Livermore National Laboratory. They explain how the plant is
constructed, what they believe happened and what they don't yet
know. Also provided are URL's to websﬂes for more up to date
information.
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From: Burnell, Scott

Sent: Monday, March 28, 2011 3:33 PM
To: Brian Palmer

Subject: RE: Slate Article Inquiry
Importance: High

Brian;

That's very short notice indeed, but I’ll see what | can find out. Thanks
Scott

From: Brian Palmer [mailtoz (b)(6) |

Sent: Monday, March 28, 2 :

To: Burnell, Scott
Subject: Re: Slate Article Inquiry

Like an hour from now. I'm assuming you're not going to make it. My fault for just getting this to you.

I've been told by a number of experts now that the NRC is concemned that a sudden change to metric could
create confusion and raise the risk of an accident. I feel reasonably confident that this must be correct. If you
find out otherwise, please let me know.

Thanks.

Brian

On Mon, Mar 28, 2011 at 3:19 PM, Burnell, Scott <Scott.Burnell@nrc.gov> wrote:

I have to check with the experts — what’s your deadline? Thanks.

From: Brian Palmer [mailto[ (bX(6) ]
Sent: Monday, March 28, 2011 1:30 PM

To: Burnell, Scott

Subject: Slate Article Inquiry

Hi Scott,

I have to bug you with yet another question for my Slate Explainer column, although this one is relatively
straightforward (I think). :
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Why does the NRC make facilities report radiation quantities in old units (curies, rad, and rem) rather than in
the new ones (becquerel, gray, and sieverts)?

Any thoughts?
Thanks again.

Brian
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Subject: NARAC / NIT conference call on plausible and realistic modeling scenario
Location: Call-in number 877-437-1680, pass code| (b)6) B

Start: . Mon 3/28/2011 3:00 PM

End: Mon 3/28/2011 3:30 PM
Recurrence: (none)

Meeting Status: Accepted

Organizer: PMTO3 Hoc

Required Attendees: Hoc, PMT12; PMTO7 Hoc; PMT09 Hoc

When: Monday, March 28, 2011 3:00 PM-3:30 PM (GMT-05:00) Eastern Time (US & Canada).
Where: Call-in number 877-437-1680, pass code] _(b)X6) .

Note: The GMT offset above does not reflect daylight saving time adjustments.

Ferokm ke kakarkeaskas ke ko k

NIT proposing a conference call with NARAC tomorrow (3/28/11) at 3:00pm to discuss gridded deposition output fields
from plausible and realistic modeling scenario. NRC requested to participate on Conference Call

Call-in number 877-437-1680, pass code #.
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From: Hoc, PMT12

Sent: Monday, March 28, 2011 9:14 AM

To: PMTO09 Hoc :

Subject: FW: Advisory Team response to FRMAC agricultural products request
Attachments: Top Crops and Status 3-18-11.xIsx; The FRMAC ag response 3-18-2011 (2).docx;

Description for the NIT.docx

From: Oldewage, Hans D [mailto:HDOLDEW@sandia.gov] On Behalf Of CMHT
Sent: Tuesday, March 22, 2011 9:21 AM

To: Hoc, PMT12

Subject: FW: Advisory Team response to FRMAC agricultural products request

Brian — the file titled “Description for the NIT.doc” explains the FDA Derived intervention levels (page 1-2) and the milk
pathway DRL calculation specifically (page 3-4). The other word document contains the answers to several questions
that were posed to the FDA regarding produce/milk/feed/etc.etc. for various locations of interest in the Trans_Pacific
runs.

No questions, and therefore no answers are included regarding Wake Island. | know nothing about it, but will see what |
can find out before the Melcor trans-pacific memo is done.

Hans

From: Kraus, Terrence D [mailto:tdkraus@sandia.gov]

Sent: Saturday, March 19, 2011 6:32 PM

To: cmht@nnsa.doe.gov

Subject: FW: Advisory Team response to FRMAC agricultural products request

All,
The A-Team has provided some very relevant information in the attachments for our ingestion pathway assessments.

Terry Kraus

From: Jensen, JohnT [mailto:John.Jensen@dm.usda.gov]

Sent: Friday, March 18, 2011 7:45 PM

To: 'cmht@nnsa.doe.gov'

Cc: Kraus, Terrence D; Tupin.Edward@epamail.epa.gov; 'Evans, Lynn (CDC/ONDIEH/NCEH)'; Gordon S Cleveland -
APHIS; Pavek, John - Washington, DC -AGLO; 'Noska, Michael A’

Subject: Advisory Team response to FRMAC agricultural products request

The attached files provide agricultural product information for the modeling areas requested by FRMAC today. | will
provide any updates or corrections as | get additional information.

Please let me know if you have any questions.

John Jensen
Director
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Radiation Safety Division

Office of Homeland Security and Emergency Coordination
Departmental Management

United States Department of Agriculture

5601 Sunnyside Avenue

Beltsville, MD 20705

301-504-2441 (w)

[ ®®  ]m)
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Explanation of FRMAC’s Ingestion Pathway Analysis

The Derived Intervention Levels (DILs) are established by the U.S. Food and Drug
Administration (FDA) or are derived using the FDA’s methodology. The DIL represents the
amount of contamination (e.g., pCi/kg) that is expected to produce a dose equal to the FDA’s
protective action guide (PAG) for food consumption over a period of one year. The default FDA
PAGs are 500 mrem effective (whole body) dose and 5,000 mrem equivalent dose to the most
restrictive organ.

The FDA has precalculated the DIL values for the radionuclides listed in Table 4.1-1 (from the
FRMAC Assessment Manual. These values must be used when evaluating the radionuclides (and
groups of radionuclides) in the table unless an alternate DIL is requested by the Advisory Team

or local decision makers. DIL values for radionuclides not listed in table 4.1-1 are calculated
using the steps in FRMAC Assessment Method Method 4.1.2.

1-131 and Cs-137 are listed in Table 4.1-1, and therefore, FRMAC did not calculated DIL values
for these radionuclides. '

Table 4.1-1 FDA-Listed Ingestion DILs (FDA 1998)

. . FDA DIL® FDA DIL®
Radionuclide Group (Ba/kgue) (CiKGue)
Principal Nuclides
Ogy 160 . 4.3E-03
] 170 4.6E-03
¥es+ Yes 1200 3.2E-02
s 930 2.5E-02
Ycs 1360 3.7E-02
28py + 2¥%py + 2 Am 2 5.4E-05
28p, 25 6.8E-05
Zpy 2.2 6.0E-05
“Am 2 5.4E-05
'BRu + "™Ru ("*Ru/6800) + ("®Ru/450) <1 (*®Ru/0.18) + ("®Ru/1.2E-02) <1
BRu 6800 0.18
"%Ru 450 1.2E-02
Other Nuclides
¥sr 1400 3.8E-02
Oy 1200 3.2E-02
7r 4000 0.11
*Nb 12000 0.32
¥2Te 4400 0.12
129 56 1.5E-03
13 7000 0.19
"0Ba 6900 0.19
“ice 7200 0.19
"ce 500 1.4E-02
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“Np - 4 1.1E-04
ZNp 28000 0.76
#1py 120 3.2E-03
* *2Cm 19 5.1E-04
*Cm 2 5.4E-05

2 A food sample is considered to exceed the DIL if it meets or exceeds the DIL for any individual
nuclide. Anaalysis results are not summed across nuclides except the combinations specifically
stated (i.e., ™'Cs + ¥'Cs, 2%Pu + 2°Pu + *'Am, and '®Ru + '"Ru).

- The Ingestion DRL (Ing_DRL) represents the amount of contamination on food or forage that is
projected to result n the food to grown in the contaminated area to equal the FDA’s
contamination limits (DIL). The example below shows how the Milk DRL is calculated. The
calculation
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Method 4.3.1 Ingestion DRL for Milk based on areal activity (pCi/mz) on
forage

This method calculates the areal activity level (uCi/m?) of a radionuclide deposited over a
grazing area that would result in a grazing animal’s milk exceeding the DIL for the radionuclide.
Calculation

Equation 4.3-1 shows this Milk_DRL,,., calculation.

. D]‘Lo nnaei*pmi”\‘
Milk _DRL,,,, ,; = CRF * AFDIR DIR Fah
WA, *
( )'+ ASDIR *FDCp *TFy 4, % e
Y p.\'oil * dm o
_Ec_i * ki‘“}.
p_Ci _ kg“_m 1
== -
m (unitless Ko ) LA l‘cy
d +d * unitless * —Z1_* unitless
kgw kgsoil l,lCl
— — *m d
m m

where:

Milk_DRL,..; = Ingestion Derived Response Level for Milk, the ground concentration, or
areal activity, of radionuclide i that will be expected to cause the milk
produced by grazing animals (4) to exceed the Derived Intervention Level
(DIL) for that radionuclide, pCi/m?;

DILrgan, uge. i = Derived Intervention Level, the activity concentration level of
radionuclide / at which the ingestion dose to the most sensitive population
(age group) and target organ has the potential to exceed the applicable
ingestion PAG, pCi/kgyer;

Pmite = Milk density (default 1.04), kgye/1;

CRF = Crop Retention Factor, the fraction of deposited material that is retained
by the edible portion of the crop (1.0 for iodine, 0.5 for other
radionuclides), unitless;

AFDIR = Animal Feed Daily Ingestion Rate, the daily rate at which an animal
consumes feed (default 50), kgye/d;

Y = Crop Yizeld, the mass of crop grown per area of land, (default 0.7);

kgwe/m

ASDIR = Animal Soil Daily Ingestion Rate, the daily rate at which an animal
consumes soil (default 0.5), kgs.i/d;

psoit = Soil density (default 1600), kggoi/m>;
dn = Mixing Depth (default 1.0E-03), m;
FDCFr = Fraction of Diet Contaminated (feed), the fraction of the animal’s diet that

is from contaminated feed (default 1.0), unitless;
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TFMilk.A.i

A
/l.i
Im

-Aitm

NOTE: If there is convincing local information that the actual FDC is
considerably different, local authorities may decide to use a different
FDC.

= Transfer Factor for Milk, the fraction of radionuclide i consumed by an
animal (4) that is transferred to the milk produced by the animal, pCi/1 per
uCi/d; .

= Decay constant for the radionuclide i, d;

= Time to Market, the number of days from harvest to consumption (default
2), d; and

= Radioactive Decay adjustment for radionuclide i over time #,,; unitless.
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EXAMPLE 1

Problem: Calculate the Cow Milk Ingestion DRL for *°Co in units of areal activity (nCi/m?)

The most conservative DIL for ®Co is 0.02 nCi/kgye (3 month old, whole body).
Equation 4.3-1 can be used to calculate the DRL.

Mitk DR a0 = C AFDIR) DILO”E-’“",GgCJ * Ptk
A, "
(CRF GASDIR |, o e g
Y psoil *dm o

Assuming:

Pmitk = 10 kgwet/ l,
CRF = 1.0 for iodine,
AFDIR,,,, = 50kgue/d,
Y = 0.7 kgwe/m’,
ASDIR ., = 0.5 kgs.,u/d,
Psoit = 1600 kgeoi/m’,
dn, = 1.0E-03 m,
FDCr = 1.0,
TFM,’]k’caw_é()Co = 9E-3 ]JCI/I per ],lCl/d for 1-131,
Ar131 = 8.62E-2d”, and
tn, = 2 days.

The Milk_DRL e, for ®Co for cow milk equals:

00229 o1 0X8uxe |
Milk_DRL, . o = — 1 s
0.5%50XEus 0.5 K8 pcy «
ke . ke, d *1*3'0E'04p(:—il*e'3'°w"“
0.7T‘;“ ]600-—;;!'— *1.0E03m /d

Therefore cows grazing in areas with ®*Co contamination on the ground greater than 1.85 pCi/m’
have the potential to produce milk that would exceed the DIL. Milk that exceeds the DIL could
produce a dose that exceeds the PAG when consumed by a 3 month old.
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The FRMAC’s CMHT is evaluating the ingestion pathway for areas that may be impacted by the plume from the
Fukushima Reactor Facility. The regions that we are interested in are:
Southern Alaska

e  Hawaii

e Midway Island
Northern California
Southern California
Oregon, and
Washington State

In order to accurately evaluate the crops/foods that may become contaminated and enter the human food chain
we need to know the following information for each of the areas listed above.

MILK PATHWAY:
Are dairy cows in the area which supply milk?
Are the cows feeding on pasture grass, and if so, what percent of their diet is the pasture grass.

CROPS AND PRODUCE PATHWWAY:

Are produce crops grown in the area?

Are any crops mature and ready to be harvested.

If crops are in the field and are not mature and ready for harvest, how long are they expected to continue to grow
before they are ready to be harvested?

MEAT PATHWAY:

Are meat-producing animals (e.g., beef cattle, and more importantly daily or weekly % of spent dairy cattle) raised
in the area that are intended to be a source of meat.

If meat-producing animals are grown in the area, how long will they continue to mature before they will be
harvested.

What fraction of the meat-producing animal’s diet is comprised of pasture grass? _

From John P. Huntley AVIC WA and HI

CV 122 of 3058



Gordon S )

‘Cleveland/MD/APHIS/USD - To Gary L Brickler/CA/APHIS/USDA@USDA, John P

A Huntley/WA/APHIS/USDA@USDA, Don E

] Herriot! OR/APHIS/USDA@USDA

03/18/2011 08:49 AM cc Brad R LeaMaster/OR/APHIS/USDA@USDA, Bethany
O'Brien/CO/APHIS/USDA@USDA, Scott A
Beutelschies/CA/APHIS/USDA@USDA, Marianne B
Febach/WA/APHIS/USDA@USDA, Todd L
Smith/CA/APHIS/USDA@USDA, Burke L
Healey/CO/APHIS/USDA@USDA, Jose R
Diez/MD/APHIS/USDA@USDA, Mark E
Teachman/MD/APHIS/USDA@USDA,
john.jensen@da.usda.gov, Larry C
Rawson/HIVAPHIS/USDA@USDA, Mark L
Davidson/CO/APHIS/USDA@USDA, Andrew R
Wilds/MD/APHIS/USDA@USDA, Tyler H
McAlpin/MD/APHIS/USDA@USDA

Subje Request for information by Dept. of Energy FRMAC

ct

Greetings All,

As a member of the Radiological Advisory Team for Environment Food and Health, USDA works closely
with the radiological subject matter experts at the DOE Federal Radiological Monitoring and Assessment
Center to provide them agricultural information that helps calculate potential risk of contamination to the
food chain. We have been sent a series of questions by the FRMAC Consequence Management Home
Team and have been asked to reach out to all appropriate APHIS/PPQ/State resources to try tofill in
some of the blanks before a potential plume reaches the US today or tomorrow. Please ask everyone to
continue to update even past that time as the more information we have the better the FRMAC can inform
the Advisory Team so they can make Protective Action Recommendations to Federal, State, local and
tribal responders. Any help you can provide involving your state counterparts and in general, pushing this
forward, would be greatly appreciated by all. This is a great opportunity for USDA (and Veterinary
Services in particular) to come to the table in real time of need. For once, ***THIS IS NOT AN
EXERCISE***

Thanks, and best regards,

Gordon

Gordon S. Cleveland

Radiological Program Analyst

Advisory Team for Environment Food and Health
USDAJAPHIS VS NCAHEM

4700 River Rd. Unit 41

Riverdale, MD 20737

PH(301) 734-8091

FX(301) 734-7817

Cy ®)6) |

Obviously some of these questions are unanswerable in any detail. Please use your experiential calculus
to give the best SWAG you can. The Dairy issues, including 'spent’ dairy cows to slaughter, are of the
highest priority.

The FRMAC’s CMHT is evaluating the ingestion pathway for areas that may be impacted by the
plume from the Fukushima Reactor Facility. The regions that we are interested in are:
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Southern Alaska
« Hawaii
¢ Midway Island
¢ Northern California
e Southern California
e Oregon, and
e Washington State

General information RE: dairy cow culls to slaughter: Industry average is 36% per year or 0.69% per
" week.

Washington State

in order to accurately evaluate the crops/foods that may become contaminated and enter the
human food chain we need to know the following information for each of the areas listed
above.

MILK PATHWAY:

Are dairy cows in the area which supply milk? WA Yes. HI Yes

Are the cows feeding on pasture grass, and if so, what percent of their diet is the pasture grass.
WA Yes. HI Yes. 50% of diet is grasses. Grasses not consumed on pasture. Stored grasses fed.

CROPS AND PRODUCE PATHWWAY:

Are produce crops grown in the area? WA Yes. HI Yes

Are any crops mature and ready to be harvested. WA No. HI Yes

If crops are in the field and are not mature and ready for harvest, how long are they expected
to continue to grow before they are ready to be harvested? WA 3 months, HI: Currently
harvesting

MEAT PATHWAY:

Are meat-producing animals (e.g., beef cattle) raised in the area that are intended to be a
source of meat. WA Yes. HIl Yes

If meat-producing animals are grown in the area, how long will they continue to mature before
they will be harvested. WA and HI. This is a continuous production cycle. Animals are
harvested throughout the year.

What fraction of the meat-producing animal’s diet is comprised of pasture grass? 50%. Varies
depending on production stage of animal.

HAWAII
MILK PATHWAY:
Are dairy cows in the area which supply milk? Yes.

Are the cows feeding on pasture grass, and if so, what percent of their diet is the pasture grass.
Yes, the cows feed on grass; 100% with the exception of supplemental feed for periods of

CV 124 of 3058



drought. One dairy produces corn silage on-site to feed its cows, in addition to grass feed. The
county with dairy production is currently experiencing drought conditions.

CROPS AND PRODUCE PATHWWAY:

Are produce crops grown in the area? Yes.

Are any crops mature and ready to be harvested. Yes. Year-round production and harvest.

If crops are in the field and are not mature and ready for harvest, how long are they expected
to continue to grow before they are ready to be harvested? Year-round production and harvest.

MEAT PATHWAY:

Are meat-producing animals (e.g., beef cattle) raised in the area that are intended to be a
source of meat. Yes.

If meat-producing animals are grown in the area, how long will they continue to mature before
they will be harvested. Year-round production and harvest.

What fraction of the meat-producing animal’s diet is comprised of pasture grass? 100% with
the exception of supplemental feed for periods of drought, with two counties experiencing
drought conditions now. '

MIDWAY ISLAND — No production of any kind is carried out.

OREGON AREA RESPONSE--18MAR11

MILK PATHWAY:

Are dairy cows in the area which supplies milk?

YES. Oregon state dairy cow inventory total: 114,000

Are the cows feeding on pasture grass, and if so, what percent of their diet is the pasture grass.

YES. Approximately 50% graze pasture at some point in the production cycle.

CROPS AND PRODUCE PATHWWAY:

Are produce crops grown in the area?

YES

Are any crops mature and ready to be harvested?
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YES. Mainly greenhouse grown tomatoes and lettuce/greens at this time.

If crops are in the field and are not mature and ready for harvest, how long are they expected
to continue to grow before they are ready to be harvested?

Spring produce: Harvest begins in April

Produce and vegetables: May-October

Grass hay:  lateJune-July

Grass seed: Late June

Alfalfa: First cutting in June

Oats, wheat, barley: Late July-August

Sweet Corn: August-September

Cornsilage: September-October

Cherries: June

Strawberries: May-June

Raspberry, blueberry, marionberry, blackberry:  June-August
Orchard Fruit (apple, peach, pear): August-September

Grapes (wine industry): September-October

MEAT PATHWAY:

Are meat-producing animals (e.g., beef cattle) raised in the areas that are intended to be a
source of meat?

YES. Oregon state beef cow inventory total: 546,000

If meat-producing animals are grown in the area, how long will they continue to mature before
they will be harvested?

Mother cows spend almost their entire lives on pasture or being fed hay in winter.
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Market animals are commonly grazed until the last 50-60 days where they are finished
in a feedlot.

Cull dairy cows commonly go directly to slaughter.

What fraction of the meat-producing animal’s diet is comprised of pasture grass?

About 90%

What percentage of 'spent’ dairy cattle go to slaughter on a daily or weekly basis?

About 0.5-1% on a weekly basis.
Miscellaneous information for Oregon:

Free Range Chickens. Both for meat and egg production. Grazing makes up a
.significant part (probably 50-60%) of their diet. Inventory is about 10,000

Total Sheep and lambs. 225,000. Grazing (and hay) makes up about 90-95% of
breeding ewes. Market lambs are harvested in September.

Hogs and pigs. 17,000 Not many hogs in OR. Very few on grass.
Honey bees. 100% grazing. 55,000 colonies; 1,870,000 lbs of honey/yr.

California

CROPS AND PRODUCE PATHWWAY:

Are produce crops grown in the area? Yes.

Are any crops mature and ready to be harvested. Yes. Year-round production and harvest.

If crops are in the field and are not mature and ready for harvest, how long are they expected to continue
to grow before they are ready to be harvested? Year-round production and harvest.

CV 127 of 3058



ALASKA :

There are 5 remaining commercial herds in AK. Due to the nature of the climate, stored feed is
fed most of the year. Some of the smaller herds turn cows out for grazing during the summer
months, but still the major portion of feed is stored and probably purchased from Canada.

MILK PATHWAY:

Are dairy cows in the area which supply milk? Yes. 5 herds. _

Are the cows feeding on pasture grass, and if so, what percent of their diet is the pasture grass.
Perhaps 20% pasture grass in summer, stored feed and forage in winter.

CROPS AND PRODUCE PATHWWAY:

Are produce crops grown in the area? Very limited.

Are any crops mature and ready to be harvested. Not at this time of year.

If crops are in the field and are not mature and ready for harvest, how long are they expected
to continue to grow before they are ready to be harvested? Grass can be cut in July. Other
forage crops in August at earliest.

MEAT PATHWAY: .

Are meat-producing animals (e.g., beef cattle) raised in the area that are intended to be a
source of meat. Yes. Limited numbers.

If meat-producing animals are grown in the area, how long will they continue to mature before
they will be harvested. Beef animals harvested year round. Peak harvest in late summer and
fall.

What fraction of the meat-producing animal’s diet is comprised of pasture grass? Estimate of
20%
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USDA Farm Service Agency

State Name _Cr_op Name ' ;j'Estimatefd amount of crop
Alaska grass hay 20,000 acres
Alaska Barley 5,000 acres
Alaska Oats 2,000 acres
Alaska potatoes 1,000 acres
Alaska Other Vegetables 500 acres
California Milk and Cream 39,512,000,000 Ihs
California Grapes 789,000 acres
California Nursery and Greenhouse prodh $2,348,500,000 value in 2009
California Almonds 720,000 acres
California Cattle and Calves 2,515,930,000 Ibs
California Lettuce 217,500 acres -
California Hay 1,520,000 acres
California Strawberries 398,000 acres
California Tomotoes 344,000 acres
California Rice 556,000 acres
Hawail Seed Crops 6,000 acres
Hawail Sugar Cane 39,300 acres
Hawaii Coffee 7,800 acres
Hawaii Cattle 1 million acres
Hawaii Macadamia Nuts 17,000 acres
Hawaii Tropical Fruit 19,100 acres
Hawaii Vegetables 4500acres
Oregon Alfalfahayandgrasshay 1,030,000 acres
Oregon small grains 931,000 acres
Oregon Alfalfa and grass seed 472,665 acres
Oregon comn 60,000 acres
QOregon Potatoes 37,000 acres
Oregon Hazelnuts 28,700 acres
QOregon Sweet Comn 24,000 acres
Oregon Mint 22,900 acres
QOregon onions, storége 20,300 acres
Oregon Snap beans 19,000 acres
Washington Apples 150,000 acres

-US-Government-Use Only—

Page 1 of 2

Planting timeframe |

perennial crop
Mid-May to mid-June
Mid-May to mid-June
May

April/May

year round

nfa

continuous

nfa |
continuous
continuous

Fall and Spring
usuially a two year crop
March - June
April - June

Year Round

Year Round

Year Round

Year Round

Year Round

Year Round

Year Round
perennial
September - June
perennial

May - June

May - June
perennial
May - June
perennial

April - May

May - June
Perenial

March 18, 2011

Harvesttimeframe |

June-September
August/September-
August/September
September
June/July/August/September
year round '
Fall

continuous

August to October
continuous

continuous

March through October
February to November
May - December

 September - November

Year Round

Year Round 7
November - March
Year Round

July - April

Year Round

Year Round

May - October
July- September
July - August
August - November

| September - October

October - November
September
September

October
August - September
August - October
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USDA Farm Service Agency

State Name Crop Nanig_ - _
Washington Wheat

Washington Potatoes

Washington Hay All Types
Washington Nursery / GreenHouse
Washington Cherries

Washington Pears

Washington Grapes

Washington HOPS

Washington Corn

Y Government thse Only—

2,100,000 acres
160,000 acres
800,000 acres
8,000 acres
75,000 acres
50,000 acres
75,000 acres
50,000 acres
200,000 acres

:,_Est,i_rhiated amount of crop

Page 2 of 2

Planting timefﬁra_mg;

September - May
May - June
Perennial
Continous
Perennial
Perinnial
Perinnial
perinnial

May - July

March 18, 2011

Harvest timeframe
July - October
September - October
June- October
Continous

July - August

August - October
Autust - Noverber
August - October
September - November
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From: Brandon, Lou

Sent: Monday, March 28, 2011 4:23 AM

To: Jackson, Todd; Miller, Marie; Hoc, PMT12
Cc: PMT09 Hoc

Subject: FW: Speedi Plots

All, FYI.

From: Brandon, Lou

Sent: Saturday, March 26, 2011 7:16 AM
To: Dorman, Dan

Cc: PMT02 Hoc; PMTERDS Hoc
Subject: Speedi Plots

Dan,

I've been attempting to ihterpret the Speedi Plots, to help address your question. The plots come in three
forms, a wind flow chart valid for one hour, an air emersion dose rate, and an iodine concentration. The
activity released appears to be 1 Bq in one hour.

The lodine Concentration in air plot appears to start with a maximum concentration of 6.76 x 10°"° Bq/m3 which
seems to be 1 Bq dispersed through a hemisphere, of 1 km radius. The plot then highlights 5 contours of
decreasing concentrations from 5 x 107 Bq/m3 to 5 x 102 Bg/m3. In essence the plot is like a smoke plot. If
we were to artificially construct a RASCAL run with the same meteorological data (wind direction and speed for
1 hr) and set up some reasonable source term, then we could scale the Speedi plot to obtain a concentration
downwind and compare. In Speedi, the concentration drops off by a factor of 5 from 9 km to 15 km. Setting up
a similar met situation in RASCAL (F stability), we see the iodine concentration drops off from 1.5 E6 Bg/m3 at
11km to about 6.7 Bq/m3 at 16 km, roughly maybe a factor of 2.5 over the same distances. That's the kind of
analysis we can do.

The Air Emersion Dose Rate plot works similarly, where the maximum dose rates starts at 2.835 E-15 uGy/h. |
can't quite see how that number is arrived at, but it must be related to a Bq to dose rate conversion. The
radionuclide is translated as rare gas (noble gas?) but a specific radionuclide is not identified. The dose rate
drops off by a factor of 5 from about 6 km to 13 km. In RASCAL, the cloud shine drops off from 5.4 E-3 Sv/h at
4.8 km to 2.9 E-3 Sv/h at 11.3 km, roughly less than a factor of 2 over a doubling of the distance.

With the release of RASCAL 4.1, and it's new atmospheric dispersion model, we would expect greater
dispersion than in the old model. With these initial comparisons, it would appear that the Speedi model has
greater dispersion. My RASCAL run used one windspeed in one direction. In the Speedi runs, particularly the
far reaching air immersion plot, turbulence is quite evident in the higher resolution model, so | think the greater
dispersion is as expected.

This example just uses one set of Speedi data and a hypothetical RASCAL run. We're limited to how we can
compare and contrast, but this case will hopefully give you perspective on what is possible and how one case
compares. :

Lou
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From: Jones, Cynthia

Sent: Wednesday, April 20, 2011 10:12 AM

To: Hoc, PMT12; Zimmerman, Roy

Subject: FW: EPA comments on DRAFT Reentry guidance - think I found it.

Attachments: 3 27 11 Re-Entry Guidance EPA Final.docx; @3 27 11 Re-Entry Guidance EPA Final.docx
Roy, Kim-

I think I found the document you are calling “Grab-n-go” now. See notes below and attached. It was to allow
for retrieval of personal property. Not for permanent reentry. This is what Julie Bentz is referring to....

Cyndi

From: PMTO02 Hoc

Sent: Sunday, March 27, 2011 10:25 PM

To: Hoc, PMT12; PMT09 Hoc; Jones, Cynthia

Subject: FW: EPA comments on DRAFT Reentry guidance

RAAD comments on Re-entry draft listed in “@3 27 11 Re-Entry Guidance File.docx”

Ed Roach-Dose Assessor Analyst -3/27/11 @2125

From: PMT11 Hoc

Sent: Sunday, March 27, 2011 9:29 PM

To: PMT02 Hoc

Subject: FW: EPA comments on DRAFT Reentry guidance

Dear Ed,

Appending are draft copies of re-Entry guide. The file name of @3xxx is my commented copy.
Please review my input and take what do you think is right.

Thanks,
Casper

From: Veal.Lee@epamail.epa.gov [mailto:Veal.Lee@epamail.epa.gov]

Sent: Sunday, March 27, 2011 7:59 PM

Toj (b)(6) |

Cc: Jones, Cynthia; Dietrich.Debbie@epamail.epa.gov; Tupin.Edward@epamail.epa.gov; Eoc.Epahg@epamail.epa.gov;
NITOPS@nnsa.doe.gov; PMT09 Hoc; Hoc, PMT12; task-forcel@state.gov; EOC_Environmental_Unit@epamail .epa.gov
Subject: EPA comments on DRAFT Reentry guidance

Julie and Cyndi,

Please find our agency comments on the Draft Re-entry Guidance. These have been cleared through our

senior leadership. | (®)(5)
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(B)(5)

We hope that you find this to be helpful. Please contact us in the EOC EnvironmentalUnit@epa.gov
mailbox or by phone at 202-564-3850 if you require any further clarification.

Thank you for reaching out on this important guidance.

Lee

Lee B. Veal

Director, Center for Radiological Emergency Management
Radiation Protection Division

Office of Radiation and Indoor Air

Environmental Protection Agency

1310 L Street, NW

Washington DC, 20005

Mail Code: 6608]

202-343-9448

cell] (b)(6) |

----- "Bentz, Julie A." | (b)(6) | wrote: -----

To: ""PMT09.Hoc@nrc.gov'" <PMT09.Hoc@nrc.gov>, "Hoc, PMT12" <PMT12.Hoc@nrc.gov>, Epahq
Eoc/DC/USEPA/US@EPA, NITOPS <NITOPS@nnsa.doe.qov>, "'task-forcel @state.gov™ <task-
forcel @state.gov>
From: "Bentz, Julie A." (b)(6) }

Date: 03/26/2011 09:42AM

Cc: Debbie Dietrich/DC/USEPA/US@EPA, Edward Tupin/DC/USEPA/US@EPA, Lee
Veal/DC/USEPA/US@EPA, "Cyndi Jones (Cynthia.Jones@nrc.gov)" <Cynthia.Jones@nrc.qov>
Subject: FW: Request for interagency comments on DRAFT Reentry guidance

Cyndi,

I"d recommend that Lee Veal (EPA) who is leading the interagency reentry working group, be your POC. She
can help coordinate this guidance with the appropriate people. I’ve cc’d her and a couple of others from EPA
for quick turn around on this document (with a heads up to EPA, DOS and DOE ops center that coordination
will be happening today).

Julie

From: PMT09 Hoc [mailto:PMT09.Hoc@nrc.gov]

Sent: Friday, March 25, 2011 9:47 PM

To: Bentz, Julie A.

Cc: Hoc, PMT12

Subject: Request for interagency comments on DRAFT Reentry guidance

Julie-
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Attached please find our request for interagency comments on DRAFT Reentry guidance. We would like to
send out to the pertinent interagency staff to get their comments on this draft by Sunday night.

My Q to you is: Would you like to coordinate the comments for USG agencies, or would you like us to
coordinate ? If you would like us to coordinate, can you please let me know who should receive at DOS, EPA
& DOE? And then I'll send out straight away

Thanks a bunch!

Cyndi Jones

PMT Director, NRC Ops Center

[attachment "2011 03 25 Reentry guidance.doc” removed by Lee Veal/DC/USEPA/US]
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3/25/11 Draft for Comment
Reentry Guidance

(bX5)

C:\FoiaProject\FoiaPDFExport\PSTs\PMT09_HOC\Emails\002539\00002.doc
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3/25/11 Draft for Comment
Reentry Guidance

(b)(5)
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3/25/11 Draft for Comment
Reentry Guidance

(b)(S)

C:\FoiaProjectiFoiaPDFExport\PSTs\PMT09_HOC\Emails\00259\00002.doc
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3/27/11 Draft for Comment
Reentry Guidance

(b)(S)

March 27,2011 Page 1
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3/27/11 Draft for Comment

Reentry Guidance

(b)S)

March 27,2011

Page 2
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3/27/11 Draft for Comment
Reentry Guidance

(b)5)

March 27,2011 Page 3
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3/27/11 Draft for Comment
Reentry Guidance

(b)(5)

March 27, 2011 Page1
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3/27/11 Draft for Comment
Reentry Guidance

{b)(5)

March 27,2011 i Page 2
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3/27/11 Draft for Comment
Reentry Guidance

(b)(5)

March 27, 2011 _ Page 3

CV 143 of 3058




3/27/11 Draft for Comment
Reentry Guidance

(b))

| March 27,2011 Page 1
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3/27/11 Draft for Comment
Reentry Guidance

(b)(8)

March 27, 2011 Page 2
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3/27/11 Draft for Comment
Reentry Guidance

(b)(5)

March 27,2011 Page 3
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From: PMT02 Hoc

Sent: Sunday, March 27, 2011 9:54 PM

To: Steve LaVie

Cc: PMT11 Hoc

Subject: RE: Please pass to PMT RAAD or assessors

| or Casper will take a look.
ED

From: Steve LaVie [mailto] (b)(6) |
Sent: Sunday, March 27, 2011 9:21 PM

To: Hoc, PMT12; PMT02 Hoc; PMT09 Hoc
Subject: Please pass to PMT RAAD or assessors

In a quiet moment tonight, | was thinking about the shift last night, and | now suspect that the skin dose spreadsheet ]
prepared has an error that wasn't caught in peer checking. | believe that my conversion of Bg/cc to Bq/M”3 was off by a
factor of 10”6--1 recall multiplying by only 1000 when it should have been 10*9

This may have already caught and corrected. | think the sheet is on the M drive as skin dose calculation.XLSX.
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From: PMTO7 Hoc

Sent: Sunday, March 27, 2011 9:25 PM

To: Hoc, PMT12

Subject: FW: Update of forecast wind conditions for Fukushima Daiichi 1
Attachments: WRF_Fukushima_NPP_Forecast_2011-03-27_18Z (5km).xlsx

FYl

From: PMT02 Hoc '

Sent: Sunday, March 27, 2011 9:18 PM

To: PMT09 Hoc; PMTO7 Hoc

Cc: PMT11 Hoc

Subject: FW: Update of forecast wind conditions for Fukushima Daiichi 1

From: Simpson, Matthew D. [mailto:simpson35@linl.gov]
Sent: Sunday, March 27, 2011 8:14 PM

To: HOO Hoc; PMT02 Hoc; PMTO1 Hoc; CMHT@nnsa.doe.gov; nitops@nnsa.doe.gov; alan.remick@nnsa.doe.gov;
'McMichael, Lukas C CIV SEA 08 NR'; na30ecc@nr.doe.gov;| (b)(6) |

Cc: narac@linl.gov

Subject: Update of forecast wind conditions for Fukushima Daiichi 1

A spreadsheet is attached containing the latest forecast wind conditions at the Fukushima Power Plant.

The forecast time series is derived from the latest NARAC WRF simulation with 5 km horizontal grid spacing.
NOTE: Onshore winds during forecast period.

Fukushima Power Plant Forecast Summary:
28 March 01:00Z to 28 March 08:00 Z: Southeasterly (onshore) winds around 3 - 4 m/s.

28 March 08:00Z to 29 March 07:00 Z: Highly variable wind directions with onshore flow possible, wind
speeds from 1-5 m/s. :

29 March 07:00Z to end of forecast period: Westerly winds around 5 - 7 m/s.

Matthew Simpson
NARAC Atmospheric Scientist
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Forecast Model: WRF

Horizontal Grid Spacing: 5km

Vertical Levels: 44

Forecast Location: Fukushima NPP, Japan -

Data Produced by Matthew Simpson (NARAC, 925/ 422-7627)

YEAR MO DY HR WSP WDR CLASS Temp(2m)  RAIN
- - - (UTQ) (m/s) (Q) (in/hr)
2011 3 28 1 4.1 140 C 6 0
2011 3 28 2 45 140 C 6 0
2011 3 28 3 3.9 138 C 7 0
2011 3 28 4 a1 140 C 7 0
2011 3 28 5 43 129 C 7 0
2011 3 28 6 4.1 142 C 7 0
2011 3 28 7 4 152 C 6 0
2011 3 28 8 3.7 164 D 5 0
2011 3 28 9 3 196 F 3 0
2011 3 28 10 3.9 262 E 1 0
2011 3 28 11 4.8 278 E 1 0
2011 3 28 12 5 278 E 1 0
2011 3 28 13 5.3 277 E 1 0
2011 3 28 14 6.3 272 D 2 0
2011 3 28 15 6.3 271 D 2 0
2011 3 28 16 3.5 274 F 0 0
2011 3 28 17 1.8 359 F 1 0
2011 3 28 18 0.3 345 F 1 0
2011 3 28 19 1.8 165 F 1 0
2011 3 28 20 2.7 198 F 2 0
2011 3 28 21 2.6 219 F 2 0
2011 3 28 22 1.5 235 C 5 0
2011 3 28 23 1 24 B 7 0
2011 3 29 0 1.8 193 C 8 0
2011 3 29 1 1.7 192 C 10 0
2011 3 29 2 2.3 260 C 11 0
2011 3 29 3 4.7 293 C 12 0
2011 3 29 4 4.8 296 C 12 0
2011 3 29 5 3.5 317 C 12 0
2011 3 29 6 0.2 198 C 11 0
2011 3 29 7 3 255 D 11 0
2011 3 29 8 33 254 E 9 0
2011 3 29 9 4.2 261 E 6 0
2011 3 29 10 5.6 257 D 5 0
2011 3 29 11 5.6 266 D 5 0
2011 3 29 12 5.3 268 D 4 0
2011 3 29 13 5.9 271 D 4 0
2011 3 29 14 6.8 266 D 4 0
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From: PMTO09 Hoc

Sent: Sunday, March 27, 2011 9:03 PM

To: Batkin, Joshua

Subject: ) Major Dose Assessment Matrix }
Attachments: Major dose assessment matrix.xlsx

Good Evening,

This document (updated Major Dose Assessment Matrix) was requested by the Commission TA at the latest ET
meeting. If possible, could you please distribute this to interested parties? Please contact me if you have any questions.

Leroy Hardin

Radiological Assessment Assistant Director
Protective Measures Team

U.S. Nuclear Regulatory Commission
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Fuel Melt (FM) and containment release (%/Day) assumed
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From: PMTO09 Hoc

Sent: ' Sunday, March 27, 2011 9:01 PM
To: PMTO7 Hoc

Subject: Dose Assessment Matrix
Attachments: Major dose assessment matrix.xlsx
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Fuel Melt (FM) and containment release (%/Day) assumed
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From: Jones, Cynthia

Sent: Sunday, March 27, 2011 10:30 PM

To: Hoc, PMT12

Subject: RE: re-entry guide- suggest you do the following
hi Tim-

We got some comments form Japan NR Team last night (Sandi documented). whatever you incorporate is fine with me-
Did we get comments from OSTP & DOE ? Suggest we ask, if we haven't heard from them...
Cyndi

Cynthia G. Jones, Ph.D.
Senior Technical Advisor for Nuclear Security Office of Nuclear Security & Incident Response U.S. Nuclear Regulatory
Commission Mail Stop T4-D22A Washington, DC 20555

0:(301) 415-0298

C:

From: Hoc, PMT12

Sent: Sunday, March 27,2011 10:18 PM
To: Jones, Cynthia

Cc: Hoc, PMT12
Subject: RE: re-entry guide- suggest you do the following

Cyndi,

Some PMT staff have additional comments. Would you be available to look at these comments (tomorrow) before
moving to ET - or are you OK with us moving forward without your review?

I haven't seen any comments other than EPA's. Were we expecting additional commentors? Was there a comments
due by date?

Tim

-----Original Message---—--

From: Jones, Cynthia

Sent: Sunday, March 27, 2011 10:14 PM

To: Hoc, PMT12

Subject: RE: re-entry guide- suggest you do the following

Hi there-
Gather the comments from the interagency (incl Japan) and "finalize" the document, telling the ET that the document is
ready for the interagency if needed. Also cc COL Julie Bentz at the white house NSS (her email is on the PMT12) making

her aware of the comments compiled on the document and the NRC Japan team.

Cyndi
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From: Hoc, PMT12

Sent: Sunday, March 27, 2011 8:41 PM

To: Jones, Cynthia

Cc: Hoc, PMT12; PMTO7 Hoc; PMTO02 Hoc; PMT09 Hoc
Subject: re-entry guide

Cyndi,
We got the EPA’s comments. They Iobk minor.
What are the next steps for the PMT?

Tim
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From: PMTO09 Hoc

Sent: Sunday, March 27, 2011 8:35 PM
To: Batkin, Joshua

Subject: Major Dose Assessment Matrix
Attachments: Major dose assessment matrix.xIsx

Good Evening,

Per your request, the updated Major Dose Assessment Matrix is attached. Please contact me if you have any questions.
Leroy Hardin
Radiological Assessment Assistant Director

Protective Measures Team
U.S. Nuclear Regulatory Commission

Tracking:
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Recipient Recall

Batkin, Joshua Succeeded: 3/27/2011 9:01 PM

 CV 159 of 3058



Fuel Melt (FM) and containment refease (%/Day) assumed
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From: PMTO0S Hoc

Sent: Sunday, March 27, 2011 8:30 PM

To: PMT11 Hoc; PMT02 Hoc

Attachments: Re: EPA comments on DRAFT Reentry guidance; EPA comments on DRAFT Reentry
guidance
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From: PMTO09 Hoc

Sent: Sunday, March 27, 2011 7:35 PM
To: . PMTO09 Hoc
Subject: test
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From: ' PMT09 Hoc

Sent: Sunday, March 27, 2011 7:14 PM
To: Hoc, RST16

Subject: Information on hole in side of Unit 2

The following reference is under ML110760432
“TEPCO cut a hole in the side of the Unit 2 secondary containment to prevent hydrogen buildup following a
sustained period when there was no water injection into the core.”

This is on Page 2, bottom of the first paragraph.
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From: PMTO9 Hoc

Sent: Sunday, March 27, 2011 5:55 AM
To: LIAO1 Hoc

Subject: 2011 03 25 Reentry guidance.doc
Attachments: _ 2011 03 25 Reentry guidance.doc
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From: PMT09 Hoc

Sent: ' Sunday, March 27, 2011 2:39 AM

To: Hoc, PMT12 )

Subject: Skin Burn AnalysisBobyEidRevisionl.doc
Attachments: Skin Burn AnalysisBobyEidRevisionl.doc
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PMT Evaluation of Skin Dose to Japanese Workers

Statement of Problem

(b)(5)

Evaluation

(b)(S)
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(b)(5)

Conclusion

IC)

MAPMT\Skin Burn AnalysisBoby EIDRevision1.doc
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(b)(5)

Spreadsheet at M:/PMT/Skin Dose calculation.xlsx
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From: PMTO09 Hoc

Sent: Saturday, March 26, 2011 11:35 PM

To: Jones, Cynthia :

Subject: FW: NRC dose estimates (Japan response)

From: PMTO02 Hoc

Sent: Saturday, March 26, 2011 10:47 PM

To: Fetter, Steve

Cc: narac@linl.gov; cmht@nnsa.doe.gov; FOIA Response.hoc Resource; PMT09 Hoc; Hoc, PMT12; PMT11 Hoc
Subject: RE: NRC dose estimates (Japan response)

THIS IS A MONITORING OPERATION FOR THE FUKUSHIMA REACTOR IN JAPAN ---

Dr. Fetter

(b)(S)

We are checking our preliminary assessment and we will get back to you as soon as possible.

Stephen F. LaVie

Radiological Assessment Assistant Director
Protective Measures Team

U.S. Nuclear Regulatory Commission

This information should not be released at this time.

--- THIS IS A MONITORING OPERATION FOR THE FUKUSHIMA REACTOR IN JAPAN ---
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From: Hoc, PMT12

Sent: Tuesday, April 05, 2011 1:05 PM

To: Jones, Cynthia

Subject: FW: NRC dose estimates (Japan response)

Attachments: 26 March 2011 NARAC source term 3 Fukushima Units_Summary_Data.xIsx; Discussion

on basis of revised NARAC source term.doc

From: PMT02 Hoc

Sent: Tuesday, April 05, 2011 1:00 PM

To: Tinkler, Charles; Schaperow, Jason; Lee, Richard

Cc: PMT02 Hoc; PMT11 Hoc; Hoc, PMT12; FOIA Response.hoc Resource
Subject: FW: NRC dose estimates (Japan response)

Charlie and Jason,

Attached is a spreadsheet that lists the radionuclide releases from Units 1, 2 and 3. The values were based on
assumptions in the attached word file, as discussed with other Federal agency representatives.

Tony
PMT NRC Operations Center
301-816-5100

From: PMT02 Hoc

Sent: Saturday, March 26, 2011 4:47 PM

To: 'Fetter, Steve'

Cc: PMT02 Hoc; narac@linl.gov; cmht@nnsa.doe.gov; FOIA Response.hoc Resource; PMT09 Hoc; Hoc, PMT12; PMT11
Hoc

Subject: RE: NRC dose estimates (Japan response)

Dr. Fetter,

(b)(5)

If you have questions concerning this spreadsheet, please do not hesitate to contact me.
Sincerely,
Steve LaVie, Radiological Assistant Assessment Director

USNRC Protective Measures Team
301-816-5100

From: Fetter, Steve [mailto] (b)(6) I
Sent: Saturday, March 26, 2011 11:51 AM
To: PMT11 Hoc; narac@lInl.gov; cmht@nnsa.doe.gov
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Cc: PMTO02 Hoc; Hoc, PMT12
Subject: RE: NRC dose estimates (Japan response)
Importance: High

NRC,

(bXS)

--Steve

Steve Fetter

Assistant Director at-large

Office of Science and Technology Policy
Executive Office of the President

(b)(6)

From: PMT11 Hoc [mailto:PMT11.Hoc@nrc.gov]
Sent: Thursday, March 24, 2011 5:36 PM

To: narac@lInl.gov; cmht@nnsa.doe.gov; Fetter, Steve
Cc: PMTO02 Hoc; Hoc, PMT12

Subject: NRC dose estimates (Japan response)

Attn: Ken Foster, NARAC

--- THIS IS A MONITORING OPERATION FOR THE FUKUSHIMA REACTOR IN JAPAN -r--

This is a MONITORING OPERATION FOR THE JAPAN EARTHQUAKE TSUNAMI AFTERMATH.
Attached is a spreadsheet that summarizes the projected doses from the three reactors for various
downwind distances.

The following are the release durations for the three reactor sources:

Unit 1 —3/12 15:25 to 3/14 15:25

Unit 2 —3/15 07:00 to 3/17 07:00

Unit 3 - 3/14 11:00 to 3/16 11:00

NRC suggests running the total case from 3/12 15:25 to 3/17 07:00, all times Japan Standard Time.

2

CV 171 of 3058



Please call if more clarification is needed at: 301-816-5419 (Protective Measures Team)
Please reply to this email to acknowledge receipt.

This information should not be released at this time.

- THIS IS A MONITORING OPERATION FOR THE FUKUSHIMA REACTOR IN JAPAN —-
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2 miles

5 miles

10 miles

20 miles

50 miles

—Not-for further distribution-without-approval-of NRC—

Unit 2 - 33% Core Melt - 5 in2 Containment Hole, and
Unit 3 - 33% Core Melt - 100% Containment Leak Rate

Based on 48
hours

Total EDE
Thyroid CEDE

Total EDE
Thyroid CEDE

Total EDE
Thyroid CEDE

Total EDE
Thyroid CEDE

Total EDE
Thyroid CEDE

**—OFFICIAL USE-ONLY—**

24-Mar-11
Doses for Fukushima Unit 1 - 70% Core Melt - 10%/d Containment Leak Rate,

Unit1
(rem)

1.70E+00
2.40E+01

5.90E-01
8.70E+00

2.10E-01
3.10E+00

8.20E-02
1.20E+00

3.20E-02
4.90E-01

Unit 2
{rem)

6.80E+01
4.20E+02

1.90E+01
1.20E+02

6.10E+00
4.20E+01

6.10E-01
1.20E+01

4.40E-02
1.00E+00

Unit 3
(rem)

7.70E-02
7.50E-01

2.70E-02
2.50E-01

8.30E-03
6.00E-02

2.30E-03
2.20€-02

1.20E-03
1.20E-02

Total Dose
(rem)

6.98E+01
4.45E+02

1.96E+01
1.29E+02

6.32E+00
4.52E+01

6.94E-01
1.32E+01

7.72E-02
1.50E+00
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*—OFFCIAL USE ONLY —2%—
: 26-Mar-11
Source Term for Fukushima Unit 1 - 70% Core Melt - 10%/d Containment Leak Rate,
Unit 2 - 33% Core Melt - 5 in® Containment Hole, and Unit 3 - 33% Core Melt - 100% Containment
**** TOP 20 RADIONUCLIDES **** Percent of Total Release

Total NARAC NARAC U1 NARAC U2 NARACU3

Release (Ci) Release release release ul u2 u3
Ba-140 1.39E+05 2.76E+04 1.10E+05 1.40E+03 20% 79% 1%
Ce-144* 3.16E403 5.28E+02 2.60E+03 3.20E+01 17% 82% 1%
Cm-242 4.02E+01 6.80E+00 3.30E+01 4.00E-01 17% 82% 1%
Cs-134 1.78E+05 2.61E+04 1.50E+05 1.90E+03 15% = 84% 1%
Cs-136 6.15E+04 9.86E+03 S.10E+04 6.40E+02 16% 83% 1%
Cs-137* 1.29E+05 1.77E+04 1.10E+05 1.30E+03 14% 85% 1%
1-131 1.20E+06 2.08E+05 9.80E+05 1.20E+04 17% 82% 1%
[-132 7.44E+05 1.32E+05 6.10E+05 1.80E+03 18% 82% 0%
1-133 3.12E+05 1.70E+05 1.40E+05 2.40E+03 54% 45% 1%
Pu-241 3.06E+02 5.30E+01 2.50E+02 3.00E+00 17% 82% 1%
Rb-86 2.28E+03 3.56E+02 1.90E+03 2.40E+01 16% 83% 1%
Ru-103 1.85E+04 3.31E+03 1.50E+04 1.90E+02 18% 81% 1%
Ru-106* 5.40E+03 9.46E+02 4.40E+03 5.40E+01 18% 81% 1%
Sb-127 1.21E+04 2.98E+03 9.00E+03 1.20E+02 25% 74% 1%
Sr-89 8.36E+04 1.48E+04 6.80E+04 8.30E+02 18% 81% 1%
Sr-90 . 6.70E+03 1.13E+03 5.50E+03 6.70E+01 17% 82% 1%
Te-127m 3.54E+03 6.04E+02 2.90E+03 3.60E+01 S 17% 82% 1%
Te-129m 1.47E+04 2.56E+03 1.20E+04 1.40E+02 17% 82% 1%
Te-132 1.77E+05 4.53E+04 1.30E+05 1.70E+03 26% 73% 1%
Xe-133 8.33E+07 2.83E+07 2.90E+07 2.60E+07 34% 35% 31%
Sum (Ci) 8.64E+07 2.90E+07 3.14E+07 2.60E+07
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OFFICIAL USE ONLY —**—

26-Mar-11

Source Term for Fukushima Unit 1 - 70% Core Melt - 10%/d Containment Leak Rate,
Unit 2 - 33% Core Melt - 5 in® Containment Hole, and Unit 3 - 33% Core Melt - 100% Containment
*¥¥* TOP 20 RADIONUCLIDES ****

Ba-140
Ce-144*
Cm-242
Cs-134
Cs-136
Cs-137*
[-131
I-132
1-133
Pu-241
Rb-86
Ru-103
Ru-106*
Sb-127
Sr-89
Sr-90
Te-127m
Te-129m
Te-132
Xe:<133
Sum (Ci)

Total NARAC NARAC U1 NARAC U2 NARAC U3

Release (Ci)
1.39E+05
3.16E+03
4.02E+01
1.78E+05
6.15E+04
1.29E+05
1.20E+06
7.44E+05
3.12E+05
3.06E+02
2.28E+03
1.85E+04
5.40E+03
1.21E+04
8.36E+04
6.70E+03
3.54E+03
1.47E+04
1.77E+05
8.33E+07
8.64E+07

Release
2.76E+04
5.28E+02
6.80E+00
2.61E+04
9.86E+03
1.77E+04
2.08E+05
1.32E+05
1.70E+05
5.30E+01
3.56E+02
3.31E+03
9.46E+02
2.98E+03
1.48E+04
1.13E+03
6.04E+02
2.56E+03
4.53E+04
2.83E+07
2.90E+07

release
1.10E+05
2.60E+03
3.30E+01
1.50E+05
5.10E+04
1.10E+05
9.80E+05
6.10E+05
1.40E+05
2.50E+02
1.90E+03
1.50E+04
4.40E+03
9.00E+03
6.80E+04
5.50E+03
2.90E+03
1.20E+04
1.30E+05
2.90E+07
3.14E+07

release
1.40E+03
3.20E+01
4.00E-01
1.90E+03
6.40E+02
1.30E+03
1.20E+04
1.80E+03
2.40E+03
3.00E+00
2.40E+01
1.90E+02
5.40E+01
1.20E+02
8.30E+02
6.70E+01
3.60E+01
1.40E+02
1.70E+03
2.60E+07
2.60E+07

CV 175 of 3058



Assumed Core Inventory for Low Enriched Uranium Fuel Operating Core

Nuclide Core Inventory | Inventory for | Nuclide Core Inventory | Inventory for | Nuclide Core Inventory | Inventory for
Ci/MWi 2350 MWt Ci/Mwt 2350 MWt Ci/Mwt 2350 Mt

Ba-139 4.78¢+04 1.11£408 la-141 4.33e+04 1.02E+08 Te-127 2.36e+03 5.55E+06

Ba-140 4.76e+04 1.12E408 La-142 4.21e+04 9.89E+07 Te-12im | 3.97e402 9.33E405

{ Ce-141 4.39e+04 1.03£+08 Mo-99 5.30e+04 i.25E+_O8 Te-129 8.26e+03 1.94£407

Ce-143 4.00e+04 9.40E+07 Nb-95 4.50e+04 | 1.06E+08 Te-129m | 1.68e+03 3.95E+06

Ce-144* 3.54e+04 8.32E407 Nd-147 1.75e+04 A1EH07 {Te-B3Im | 541e403 1278407

(m-242 1.12e+03 2.63E+06 Np-239 5.69e+05 1.34E+09 Te-132 3.81e+04 8.95E+07

(s-134 4.70e+03 1.10E+07 Pr-143 3.96e+04 9.31E+07 Xe-13Im | 3.65e+02 8.58E+05

(s-136 149403 3.50E+06 Pu-241 4.26e+03 L0007 | Xe-133 5.43e+04 1.28E+08

(s-137* 3.25e+03 7.64E+06 Rb-86 5.29e+01 1.24E405 Xe-133m | 172403 4.04£+06

131 267e+04 6.27E+07 Rh-105 281e+04 6.60E+07 Xe-135 142e+04 3348407

132 3.88e+04 9.12E+07 Ru-103 4.34e+04 1.02£+08 Xe-135m | 1.15e+04 2708407

1133 5.42e+04 1.27E408 Ru-105 3.00e404 [ 7.19E+07 Xe-138 4.56e+04 1.07E408

134 5.98e+04 141E+08 Ru-106* 155e404 | 364E407 ¥-90 2450403 5. 76E+06

1135 5.18e+04 1206408 | Sb-127 2.3%+03 5.62E+06 Y91 3.17e+04 145E407

Kr-83m 3.05e+03 1.17E+06 §b-129 8.68e+03 2006407 Y92 3.26e+04 7.66E+07

Kr-85 2.18e+02 6.53E405 | 5r-89 241e+04 5.66E407 | Y93 2.50e+04 5.92E407

Kr-85m 6.17e+03 1.45E407 5r-90 2.39+03 5.62E+06 95 4.44e+04 1.04£+08

Kr-87 1.23e+04 285407 5r-91 3.01e+04 e |97 4.23e+04 9.94E4+07
Kr-88 1.70e+04 4.00E407 5192 3.24e+04 1 71.61E+07

[a-140 4.91e+04 L15E+08 | Tc-99m 4.37e+04 1.03E+08

Source Table 1.1 Assumed Core Inventory During Operation for Low Enriched Uranium Fuel from RASCAL 4: Description of Models and Methods,
corrected for a 2350 MWt core
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Discussions on the Input to the 3/24/2011 Day Shift Plausible Realistic Case

(bX5)
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(b)5)

M:\PMT\Discussion on basis of revised NARAC source term.doc
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From: Janet.Benini@dot.gov

Sent: Saturday, March 26, 2011 7:24 PM

To: Hoc, PMT12; (b)(6) } PMTO09 Hoc
Cc: Robert.Kern@dot.gov; Rob.Lee@dot.gov

Subject: . RE: When you have a chance

much appreciated -- thank you! Janet

From: Hoc, PMT12 [mailto: PMTlZ.Hoc@nrc.gov]
Sent: Sat 3/26/2011 11:11 AM

To: Bentz, Julie A.; Benini, Janet (OST); PMT09 Hoc
Cc: Kern, Robert (RITA); Lee, Rob (OST)

Subject: RE: When you have a chance

Here is a copy of the NRC Information Digest 2010-2011. Starting on page 98, Appendix A, you will find a listing of
nuclear power plants in the US.

This is general information. We also have this information already available in GIS form. If you want that, | will need to
find someone who can extract it and send it to you.

From: Bentz, Julie A. [mailto] (b)(6) 1
Sent: Saturday, March 26, 2011 10:35 AM

To: 'Janet.Benini@dot.gov'; PMT09 Hoc; Hoc, PMT12

Cc: Robert.Kern@dot.gov; Rob.Lee@dot.gov

Subject: RE: When you have a chance

Jan,

I've added the NRC POCs to this email string and would ask that they contact you directly. If you don't hear back, call
them at 301-816-5100

Julie

From: Janet.Benini@dot.gov [mailto:Janet.Benini@dot.gov]
Sent: Friday, March 25, 2011 11:38 AM
To: Bentz, Julie A.
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Cc: Robert.Kern@dot.gov; Rob.Lee@dot.gov
Subject: When you have a chance

Hi Julie - do you know a good POC at NRC for the locations of nuclear plants in the US? Our Transportation GIS people
would like to add that layer to our transportation system maps. Thanks, Jan

Janet K. Benini

Associate Director, Policy and Plans

Office of Intelligence, Security and Emergency Response
US Department of Transportation

1200 New Jersey Avenue, SW

Washington, DC 20590

202 366-4550

janet.benini@dot.gov
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From: PMTO09 Hoc

Sent: Saturday, March 26, 2011 5:08 PM

To: Ross-Lee, Marylane; LIAO7 Hoc; LIAO6 Hoc; LIAO8 Hoc; RSTO1 Hoc
Subject: RE: March 26 1500 EDT one pager (3).doc

M-

Pls send any request to PMT12 as we are not fully staffed in the PMT today and just saw this request. We are updating
now.

From: Ross-Lee, MaryJane

Sent: Saturday, March 26, 2011 1:42 PM

To: LIAO07 Hoc; LIAO6 Hoc; LIAO8 Hoc; RSTO1 Hoc; PMTO09 Hoc
Subject: March 26 1500 EDT one pager (3).doc

Importance: High

Please provide any comments by 1430. Thanks, MJ
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From: Ross-Lee, Marylane

Sent: Saturday, March 26, 2011 2:47 PM

To: LIAO7 Hoc

Ce: 11A06 Hoc; LIA08 Hoc; RSTO1 Hog; Giitter, Joseph; Hoc, PMT12; McGinty, Tim
Subject: March 26 1500 EDT one pager.doc

Attachments: March 26 1500 EDT one pager (3).doc

Please dispatch. Thanks.
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From: McGinty, Tim

Sent: Saturday, March 26, 2011 5:45 AM

To: UAQ7 Hoc; LIAO6 Hoc; LIAO8 Hoc; RSTO1 Hoc; PMT09 Hoc
Cc: Uhle, Jennifer; Virgilio, Martin; Ross-Lee, MaryJane
Subject: March 26 0600 EDT one pager (3).doc

Attachments: March 26 0600 EDT one pager (3).doc

Please provide any comments by 0600. Thanks, Tim McGinty
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From: PMTO9 Hoc

Sent: Saturday, March 26, 2011 5:35 AM

To: Dorman, Dan

Cc: Hoc; PMT12; Miller, Marie; Jackson, Todd

Subject: Comaprison of Speedi Run Source Term to NARAC Source Term

Per your request, we have developed the ST comparison as follows:

We understand Speedi used 1 E 14 Bg/hr for their projection. However, the projection appears to be a short duration
calculation as the wind direction does not vary .

In any case, the latest NARAC run used 2.4 £ 18 Bq or ~9 E 15 Bqg/hr over the 12 day release we asked NARAC to run.
This suggests the STs are similar in magnitude.
We would be happy to talk to the Speedi operator to compare notes. Please note we do not do the NARAC runs, just

supply the source term. If discussion with NARAC is desired, they should be contacted directly. We would be happy to
help with coordination, etc, or to discuss RASCAL runs and capabilities.
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Full Name: julie_A._Bentz
Last Name: _Bentz

First Name: julie_A.
Business: (b))
E-mail:

E-mail Display As: _ (b)6)
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From: Hoc, PMT12

Sent: Friday, March 25, 2011 5:36 PM
To: PMTOS Hoc

Subject: RadNet Measurements - DC

http://www.epa.gov/japan2011/rert/radnet-washington-bg.html
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From:

Sent:

To:

Subject:
Attachments:

PMTO09 Hoc

Friday, March 25, 2011 4:45 PM
PMT02 Hoc

PMT SITREP update 03 25.doc
PMT SITREP update 03 25.doc
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PMT SITREP update 03/25/201, 1600 EDT

Insert A:

PMT has completed work with NARAC on the source term for Plausible Realistic Case model
based on plant conditions as of 03/24/2011. Run was completed at 1400 EDT on 03/25/2011,
and results have been verified by the PMT. The Plausible Realistic Case assumed partial
melting of Unit 1 (70% core melt; 10%/day release), Unit 2 (33% core melt; a 5-inch sq. hole in
containment), and Unit 3 (33% core melt; 100%/day release. The case did not assume any
release from the spent fuel pools. Actual meteorological data and forecasts were used.
Releases were assumed to occur over 12 days, and dose results were calculated for 14 days
for locations in Japan. TEDE was greater than 5 rem out to around 2 miles, and greater than
1 rem (TEDE PAG) out to around 8 miles from the plant. Adult thyroid dose was greater than
10 rem out to around 5.25 miles from the plant. Child thyroid dose was greater than the 5 rem
out to around 11 miles from the plant.

Isotopic analysis received 03/25 from TEPCO indicates contaminated water (1-131 and other
isotopes) in the U3 turbine building at levels indicating damaged fuel from the core. Workers

entering turbine building on 03/24 encountered a few feet of water with surface radiation dose of
40 R/h which may have resulted in skin burns estimated to be 18 rem (beta).

“‘M:APMT\SITREP updates\PMT SITREP update 03 25.doc”
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From: PMT09 Hoc

Sent: Friday, March 25, 2011 4:32 PM
To: LIAO7 Hoc _

Subject: PMT updated SITREP

Attachments: _ . USNRC Earthquake-Tsunami Update 032511 1800EDT - PMT updated.docx

Attached is our latest update for the SITREP. We have highlighted our addition.

PMT
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From: Hoc, PMT12

Sent: Friday, March 25, 2011 4:12 PM

To: PMT09 Hoc

Subject: FW: Status Update draft

Attachments: USNRC Earthquake-Tsunami Update 032511 1800EDT.docx

From: LIAO7 Hoc

Sent: Friday, March 25, 2011 3:59 PM
To: Hoc, PMT12

Subject: Status Update draft
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From: Hoc, PMT12

Sent: Friday, March 25, 2011 3:52 PM
To: PMT09 Hoc

Subject: FW: 2011 03 25 Reentry guidance
Attachments: 2011 03 25 Reentry guidance.doc

From: Hoc, PMT12

Sent: Friday, March 25, 2011 8:20 AM
To: LIA06 Hoc; LIAO8 Hoc

Subject: 2011 03 25 Reentry guidance
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Reentry Guidance

(b)(5)
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Reentry Guidance

(b)(5)

C:\FoiaProject\FoiaPDFExport\PSTs\PMT09_HOC\Emails\00319\00002.doc
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Reentry Guidance

(bXS)

C:\FoiaProject\FoiaPDFExport\iPSTs\PMT09_HOC\Emails\00319\00002.doc
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From: Ross-Lee, Marylane

Sent: Friday, March 25, 2011 2:20 PM

To: PMTO9 Hoc; RSTO1 Hoc; HAO7 Hoc; LIAO6 Hoc
Cc: Giitter, Joseph; McGinty, Tim

Subject: March 25 1515 EDT one pager (2).docx
Attachments: March 25 1500 EDT one pager (3).doc
Importance: High

Comments please, on updated one-pager to be discussed with the Chairman this afternoon. Comments if any
by 1440, please.
Note whole thing is new so no highlights. The section in green is a question for RST.

Thanks, MJ
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From: Nasstrom, John S. <Nasstrom1@linl.gov>

Sent: Friday, March 25, 2011 11:07 AM

To: PMT02 Hoc; Hoc, PMT12

Cc narac@linl.gov; PMT09 Hoc

Subject: URGENT: Attn: NRC PMT - Please review NARAC source term
Attachments: NARAC_PRC-V3-(UlExp)-JapanRctr_2011Mar25_1450Z_Draft.docx
Importance: High

Attn: NRC PMT

SEE ATTACHED DRAFT FOR NRC PMT REVIEW — PLEASE CONFIRM SOURCE TERM IN Appendix, and Assumptions in
document.

NARAC Operations
925-422-9100
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From: PMT09 Hoc

Sent: Friday, March 25, 2011 9:08 AM

To: Hoc, PMT12

Subject: FW: Action: Q&A Support

Attachments: Re: Emailing: boardfile.htm; image001.png

From: Nelson, Robert

Sent: Friday, March 25, 2011 9:00 AM

To: PMTO1 Hoc; PMT02 Hoc; PMTO03 Hoc; PMT04 Hoc; PMTO5 Hoc; PMTO7 Hoc; PMTO8 Hoc; PMT09 Hoc; PMT10 Hoc;
PMT11 Hoc

Cc: Markley, Michael; Oesterle, Eric; McGinty, Tim; LIA06 Hoc

Subject: Action: Q&A Support

Sorry for the shotgun but | don’t know which PMT station is the lead.

Please prepare a response to Item 3 from Brian Sheron of the attached and respond to me.

R.A. Nelson

Robert A. Nelson

NRR External Communications Coordinator, Japan Events
Deputy Director

Division of Operating Reactor Licensing

Office of Nuclear Reactor Regulation

®USNRC

Uedtzd Sextrs Nozlear Regplatory Caremining

Provecring Feople and the Envirenmeas
E-mail: robert.nelson@nrc.gov | & Office: (301) 415-1453 | J Cell (b)6) & Fax: (301) 415-2102]
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[ M
From: LIAO1 Hoc

Sent: Friday, March 25, 2011 8:34 AM

To: RMTPACTSU_ELNRC; PMTO1 Hoc; Hoc, PMT12; PMTO9 Hoc

Ce: LIA11 Hoc

Subject: RE: Potassium Iodide - Action needed by Emb Tokyo

Attachments: image001.png

I thought NSIR released information recently regarding expiration dates of Kl and how it can be extended if stored in a
certain manner. Annette Stang is the POC (301-415-2918).

Bethany Cecere
Federal Liaison
301-816-5186

From: RMTPACTSU_ELNRC [mailto:RMTPACTSU_ELNRC@ofda.gov]
Sent: Friday, March 25, 2011 8:12 AM

To: PMTO01 Hoc; Hoc, PMT12; PMT09 Hoc

Cc: LIAO1 Hoc; LIA11 Hoc

Subject: FW: Potassium lodide - Action needed by Emb Tokyo

Refer to highlighted question below. Is this something the PMT is working, or is this an FDA (or other Federal agency’s)
responsibility to response?

From: CMS TaskForcelD - Japan - Deputy Coordinator [mailto: 1TFD@state.gov] On Behalf Of zTask Force 1 Mailbox
Sent: Friday, March 25, 2011 8:03 AM

To: RMT_PACTSU

Cc: zTask Force 1 Mailbox

Subject: FW: Potassium Iodide - Action needed by Emb Tokyo

FYI- it looks like there is still a way to go to resolve this issue.

Deputy Coordinator

Japan Earthquake Task Force (TFJPO1)
U.S. Department of State

(202) 647-6611

From: JapanEmbassy, TaskForce

Sent: Friday, March 25, 2011 7:50 AM

To: CMS TaskForcelD - Japan - Deputy Coordinator

Cc: Campbell, Kurt M; Donovan, Joseph R; Tong, Kurt W (TDY/ECN); Tong, Kurt W; zTask Force 1 Mailbox
Subject: FW: Potassium Iodide - Action needed by Emb Tokyo

Readout of Embassy Tokyo (DOS, FCS, CDC) 3/25 17:30 meeting with GOJ regarding possible USG donation of liquid
potassium iodide (“liquid KI”) (drafted by Robert Gabor, ECON, ext. 5024):

GOJ Agencies Present:
e Ministry of Foreign Affairs (MOFA), First North Americas Division
¢  Ministry of Economy, Trade, and Industry (METI), Nuclear and Industrial Safety Agency (NISA), International
Office
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e  Ministry of Health, Labor, and Welfare (MHLW), Pharmaceutical and Food Safety Bureau, Office of Chemical
Safety

Meeting outcome:
e GOJ agencies will consider specifics of our proposed donation, including the issue of expiration dates, and will
reply as soon as possible with a definite request.
e DCM, in his nightly 3/25 20:00 meeting with Special Advisor Hosono, will note the constructive meeting and that
ball is in the GOJ court to reply affirmatively regarding its preferences for the donation.

e Please see GOJ questions below, followed by Embassy Tokyo replies in blue to the two sets of USG questions we
received today.

GOJ questions:
1. Would the shipment arrive by military or commercial air?

¢ We said we expected it would be by commercial charter flight. Action: Please confirm.

. Requested USG information, if any, about expected duration of efficacy past indicated expiration date. |

*  We will request from NRC and or FDA and convey to GO! if available.
3. Requested quantities and any other details regarding the inactive ingredients (note this to further help GOJ
assess possible efficacy beyond expiration)

e Please advise (note MHLW has a bilateral agreement with the US FDA under which it could receive this
otherwise possibly proprietary information)

N

Question set received in Tokyo on 3/25
afternoon:

1. Has the GOJ decided how much K} it wants and from which expiration date lots?
e No decision yet, will consider and let us know.

2. Hasthe GOJ decided who (which agency) will be receiving the Ki shipment and where the GOJ prefers the

shipment be delivered?
¢ No decision yet, will consider and let us know.

3. Will there be any customs, taxation or regulatory issues surrounding the shipments? If the GOJ confirms that it
is willing to receive the shipment under the IAEA Convention on Assistance in the Case of a Nuclear Accident or
Radiological Emergency, most of these issues would be resolved.

e No intention to receive the shipment under the IAEA convention. No specifics regarding customs, tax, or

regulatory issues, but GOJ understands our preference for GOJ to be the consignee in order to likely
make such issues moot.

Question set received in Tokyo on 3/25
morning:

Action requested by Washington:
» Clarification on below questions.
> Status update on whether IAEA Convention on Assistance in the Case of a Nuclear Accident or Radiological
Emergency is in effect.

(b)4)

» Ask GOJ to transmit a letter to DOS requesting the number of doses of Kl including expiration dates and -
acknowledge receipt of the shipment will be taken immediately upon arrival.
1. Conveyed this request.
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2. Explained our strong preference for the GOJ to take immediate receipt of the shipment, i.e. be the
consignee. '
3. Explained that this can be a simpler letter if GOJ will be the consignee; or would be more
complicated if GOJ cannot be the consignee.
4. Offered to provide suggested text of letter when they decide specifics of their request.
» State/USAID lawyers will draft a grant document that GOJ will need to sign [whether this is necessary before
shipment is to be determined].
1. Conveyed this intention.
2. GOJ asked who would sign on the USG side.
» HHS will load and USAID will ship to GO to receive the doses.

Qutstanding questions:
1) How many doses of liquid (pediatric) Ki and of which expiration date do the Japanese want?
Items to consider:
e If GOJ intends to dispense these doses directly to the public, requesting the entire portion of a single

expiration date may be preferable to ensure that the public and health officials are able to manage who has
available, un-expired countermeasures. The largest allotment of 691,383 doses has an expiration date of
9/31/11.

¢ If GOJ intends to dispense the Kl immediately from health facilities, the doses that expire soonest would be
sufficient. If so, they could request the balance of their 1 million doses [308,617] from the soon-to-expire

doses.
o HHS is prepared to transfer up to 1 million doses from any of the attached listed doses based on GOJ
preferences. _
1. Posed this question and provided the list of doses. METI/NISA and MHLW will evaluate and respond
as soon as they can.

2) Who in the GOJ will be receiving the Kl doses and where?
¢ 1 million doses have a significant “foot print.” USAID has agreed to transfer but will not have storage

capability in Japan.
1. GOJ asked exact size of footprint. CDC/Bowman will convey that when he gets the answer, likely
evening of 3/25 Tokyo time.
2. We would like to confirm the shipment would be on pallets with shrink wrapping, not stackable.
e USG is assuming transfer to GOJ at the airport of arrival. No internal transport has been anticipated.
1. Explained this.
2. Added that we could of course discuss if GOJ were to request, as a separate issue, USG assistance
with internal distribution as part of our continuing relief support.
3) Will there be any customs, taxation or regulatory issues surrounding the importation of the doses?
¢ We are working under the assumption that the GOJ will take possession of the doses when they arrive
making these issues moot for the USG.
1. Reiterated our strong preference for the GOJ to take immediate receipt of the shipment, i.e. be the
consignee. '

on behalf of the Japan Emergency Command Center, +81-3-3224- 5533

Lynda Hinds

Staff Assistant to Ambassador John V. Roos
U.S. Embassy

1-10-5 Akasaka, Minato-ku
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Tokyo 107-8420
Tel. (03) 3224- 5370

Twitter.com/AmbassadorRoos

&

This email is UNCLASSIFIED.

From: CMS TaskForcelD - Japan - Deputy Coordinator

Sent: Friday, March 25, 2011 11:05 AM

To: Zumwalt, James P; JapanEmbassy, TaskForce

Cc: Campbell, Kurt M; Donovan, Joseph R; Tong, Kurt W (TDY/ECN); Tong, Kurt W; zTask Force 1 Mailbox
Subject: Potassium Iodine - Action needed by Emb Japan

Sirs -

Please find below and attached a status update on the HHS’s donation of potassium iodine to GOJ. Action is needed by
Embassy Tokyo. Please let us know if we can answer any questions. Also attached is a PDF with product information for
your reference.

Potassium Iodide (KI) Donation .
HHS has offered GOJ up to 1 million doses of ThyroShield — a liquid pediatric formulation of potassium iodide
in multi-use bottles at no cost to GOJ. The GOJ may select which doses it needs from the attached list of
available HHS stocks that expire at different times. HHS will transfer the KI doses to DOS/USAID to be
airlifted by USAID and delivered to the appropriate GOJ representative in Japan. DOS/USAID will generate a
grant document to legally transfer the KI to the GOJ. To note, the KI doses have a substantial footprint (“one
and a half MD11s”).
Action needed:

» Clarification on below questions.

» Status update on whether IAEA Convention on Assistance in the Case of a Nuclear Accident or
Radiological Emergency is in effect.

» Ask GOJ to transmit a letter to DOS requesting the number of doses of KI including expiration dates and
acknowledge receipt of the shipment will be taken immediately upon arrival.

> State/USAID lawyers will draft a grant document that GOJ will need to sign [whether this is necessary
before shipment is to be determined].

» HHS will load and USAID will ship to GOJ to receive the doses.

Outstanding question:
1) How many doses of liquid (pediatric) KI and of which expiration date do the Japanese want?
Items to consider:
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e If GOJ intends to dispense these doses directly to the public, requesting the entire portion of a single
expiration date may be preferable to ensure that the public and health officials are able to manage who

has available, un-expired countermeasures. The largest allotment of 691,383 doses has an expiration
date of 9/31/11.

e If GOJ intends to dispense the KI immediately from health fécilities, the doses that expire soonest would
be sufficient. If so, they could request the balance of their 1 million doses [308,617] from the soon-to-
expire doses.

e HHS is prepared to transfer up to 1 million doses from any of the attached listed doses based on GOJ
preferences. '

2) Who in the GOJ will be receiving the KI doses and where?
¢ 1 million doses have a significant “foot print.” USAID has agreed to transfer but will not have storage
capability in Japan.

e USGis assuming transfer to GOJ at the airport of arrival. No internal transport has been anticipated.

3) Will there be any customs, taxation or regulatory issues surrounding the importation of the doses?
e We are working under the assumption that the GOJ will take possession of the doses when they arrive
making these issues moot for the USG.

Deputy Coordinator

Japan Earthquake Task Force (TFJPO1)
U.S. Department of State

(202) 647-6611
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From: PMTO09 Hoc

Sent: Friday, March 25, 2011 6:52 AM

To: Hoc, PMT12

Subject: put will this somewhere

Attachments: 2011 03-25 Proposal to form a Fukushima Source Term Working Group.doc
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Proposal to form a Fukushima Source Term Working Group

(b)(5)

C:\FoiaProject\FoiaPDFExport\PSTs\PMT0S_HOC\Emails\00325\00002.doc
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From: PMTO9 Hoc

Sent: Friday, March 25, 2011 6:27 AM

To: PMT02 Hoc

Subject: FW: Daily Update of Navy Radiological Survey Data From Japan 3/24/11 (1430 EST)
Attachments: Japan_Combined_Survey_Data_1200.xIsx

From: Hoc, PMT12

Sent: Friday, March 25, 2011 3:33 AM

To: PMT09 Hoc

Subject: FW: Daily Update of Navy Radiological Survey Data From Japan 3/24/11 (1430 EST)

----- Original Message-----

From: Mueller, Troy J SES CIV NAVSEA 08 NR [mailt01 (b)6) l

Sent: Thursday, March 24, 2011 5:12 PM

To: Hoc, PMT12; Foster, Jack

Subject: Fw: Daily Update of Navy Radiological Survey Data From Japan 3/24/11 {1430 EST)

----- Original Message -----
From: Burrows, Charles W SES CIV NAVSEA 08 NR
To: 'rst01.hoc@nrc.gov' <rst01.hoc@nrc.gov>; Mueller, Troy J SES CIV NAVSEA 08 NR; 'browncm@nv.doe.gov'
<browncm@nv.doe.gov>; 'Cooper)D@state.gov' <CooperlD@state.gov>; 'nitops@nnsa.doe.gov'
<nitops@nnsa.doe.gov>; | (b)(®)
| (b)(6) |
| (b)(®) E; ‘tdykelsord@state.gov' <tdykelsord@state.gov>
~Cc: Conran, Thomas A 08 NR; Naples, Elmer M SES SEA 08 NR; Hale, Andrew M SES NAVSEA, 08;
McKenzie, John M SES CIV NAVSEA 08 NR

Sent: Thu Mar 24 14:37:07 2011
Subject: Daily Update of Navy Radiological Survey Data From Japan 3/24/11 (1430 EST)

All: Attached is the daily update of Navy radiological survey data. Note we have added two more monitoring points
north of Tokyo (Oyama and Tsukuba). Also note the "North Team" has been renamed "Ishioka" which is their location.

cws
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Nanaban Tower (Yokosuka): LAT. 35.29N, LONG. 139.67E
Dateand Time DateandTime Radiation Frisk  PAS Rl
(EDT) - (JST) {mrfhr)  (pCilprobe) (uCilmL) (uCilmL)
318110924 381224 001 450 <5010
318111030 3812330 001 450  <5.0E-10
318111130 3191110030 001 <450 <50E-10
8M11230 390130 0.0 450 <50E-10
318111330 319110230 0.0 450  <6.0E-10
3181111430 3M9/110330  0.01 450  <5.0E-10
318111530 910430 0.0 450  <5.0E-10
3181111630 319110530 0.0 450  <5.0E-10
WOH1185 YN0 001 <450  <5.0E10
318111940 319110840 0.0 675  <50E-10
812044  3M9110%44 00 %5  <5.0E-10
318112140 NM9A11040 001 765  <60E-10
812239 MY oM 765 <5.0E-10
318112350  3M9M11250 0.0 55  <6.0E-10
NI10037 913 00 50  <50E-10
39110130 39111430 0.01 765  <5.0E-10
319110238 319111538  0.01 720  <5.0E-10
319110336 319111635  0.01 675  <5.0E-10
319110430 I9M1730 001 55  <b.0E-10
9110530 INM11830  0M 55  <bQE-10

319110630 319111930  0.01 450  <6.0E-10
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3191110730
3119111 0830
319/11 0930
319/14 1030
319111 1130
3191111230
319111330
319/11 1430
3119/11 1630
319111730
319/11 1831
319/11 1932
3/19/11 2031
39N 2128
3191112228
3191112338
312011 0027
3201110130
312011 0230
3201110325
3201110520
320111 0630
3201110730
320111 0830
31201110930
3201111030
3201111130
3201111230
3201111330
3201111430
3120111530
3120111 1630
320111730
320111 1830

319/11 2030
319111 2130
3191112230
3191112330
320111 0030
3201110130
31201110230
32011 0330
3120111 0530
3120111 0630
32011 0731
320111 0832
320111 0931
3201111028
320111128
320111238
20111327
3201111430
31201111530
320111 1625
3201111820
31201111930
320111 2030
32011 2130
3201112230
320111 2330
321711 0030
321110130
321711 0230
3211110330
3121111 0430
31211110530
31211110630
3211110730

00
0.01
0.01
001
0.01
0.01
0.01
0.01
o
0
on
0.01
00
0.01
00
0.01
o
o
0
0.01
00
0
o
0N
o
oM
0
0.01
001
0
0.01
0.01
001
0.01

495
<450
450
495
450
495
495
495
<450
<450
<450
540
450

|

450
840
495
450
<450
450
450
3150
U715
2475
2025
2100
7200
1200
1200
7200
7200
1200
7200
7200

<5.0E-10
<5.0E-10
<5.0E-10
<5.0E-10
<5.0E-10
<5.0E-10
<6.0E-10
<5.0E-10
<5.0E-10
<6.0E-10
6.0E-10

55640

55E-40
65640
55640
50E0
50E40
55E-10
50E-10
<50E-10
55E-40
<50E-10
<50E-10
<5E-10
<5 0E-10
<50E-10
<5 0E-10
<50E-10
<50E-10
<5 0E-10
< 0E-10
<50E-10
<50E-10
<5 0E-10
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320111928
3120111 2035
320112058
3120111 2115
3120111 2140
320111 2200
320112218
3201112235
320111 2257
31201112318
3120111 2346
3211110012
3217110033
3211110067
321110120
3211110139
321110157
321111 0214
31211110245
321111 0303
321111 0325
3211110345
321111 0402
32111 0418
3211110432
321111 0450
31211110509
321111 0525
32111 0545
312111 0600
32111 0615
321111 0630
- 32111 0646
321111 0700

31111 0628
111 0935
321111 0958
A1 1015
2111 1040
341 1100
A1 1118
A1 1135
321111 1157
A 1218
21111 1246
WA 1312
A1 13
11 1357
3211 1420
A1 1439
1111 1457
/11 1514
2111 1545
3211111603
1111 1625
21111 1645
WA 1702
WA 1718
AT
A1 1750
321111 1809
21111825
21111 1845
21111 1900
A1 1915
211111930
21/11 1945
321111 2000

001
0.01
0.01
0.01
0
o
00
0.01
00
0.01
0.