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March 25,2011 2200 EDT
Briefing Sheet

Fukushima Daiichi

Plant status updates:
* Freshwater injection to Units I and 3. (source is a reservoir)
* Flooding in turbine building of Unit 3. Found elevated iodine 131 and lanthanum 140 in samples

indicating potential leakage from core.
a RHR pump on Unit 5 is restored.

• NISA update at 0500 EDT on 3/25, Electrical power is available up to all 6 units. For Units 1-4,
the licensee is in the process of meggering and testing components to see which ones can be
safely energized. Lights are on in the control room, and licensee is in the process of restoring
ventilation.

PMT is working with NARAC on the right source term for dose runs. (Most plausible realistic [Tokyo]
model based on information we know). Run is complete at 1400 and results are being verified.

Japanese government officials have recommended to residents living within 20 to 30 km of the site to
voluntarily evacuate their homes-not because of changing conditions at the site-but because of
increasingly difficult logistical issues.

DOE is taking the US lead in Japan on robotics and environmental issues.

Per NRC Japan team, one day training has been completed on the Bechtel pumping system. There will
be an additional day training completed 26 March and then the Self Defense Force stands ready to
move equipment out to the site.

The U.S. Navy is sending'two fresh water barges to the site. One of the barges should arrive within a
day-however, there are concerns about possible harbor damage from earthquake: which could make
it difficult to dock.

The NRC team (and INPO representative) went to the TEPCO EOC yesterday and will continue a
presence there.

The Japanese government is discussing a list of the things they would accept for use. List of 17 items
provided during the cabinet meeting for discussion within Japan ministries and then US government
and industry. DOD and DOE have the lead for the majority of the items listed.

The NRC Reactor Safety Team has provided a coordinated (GEH, EPRI, INPO, NR, DOE) set of
recommendations pertaining to severe accident management strategies to the NRC team in Japan.
List was provided to NISA and will be discussed at TEPCO tomorrow.

NRC met with representatives from the National Emergency Management Association (NEMA) today
regarding ongoing business (EP Rulemaking update). The State Emergency Directors uniformly
expressed the desire for a Federal official to serve as the focus for USG messaging on the potential
health effects to US States and Territories. NRC understands that DOE is taking this role, however a
POC has not yet been identified. The Nuclear Energy Institute has volunteered to provide the NRC with
environmental sampling data from U.S. nuclear power plants. The NRC is sharing this information with
the-EPA who is the central point of contact for this information. The public U.S. radiation monitoring
data (RADNET) is posted on EPA's public website.
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Official U. Only
Not for further distribution without approval of NRC.

March 23, 2011
Reported Measurements from various NRC operating reactors between

3/18/2011 and 3/23/2011
Date-- Plant Ilsotope, Concentration

3/18/201

3/18/201

3/19/201

3/19/201

3/19/201

3/19/201

3/20/201
3/20/201

31201201

3/21/201:

3/21/201.

3/21/201 ,
3/121(b)(4)
3/21/201'

3/22/201:

3/22/2011

3/22/2011

3/22/2011

3/22/201

3/22/201

3/22/201

3/23/2011

3/23/2011

3/23/2011

U.S. Department of Health and Human Services

Food and Drug Administration Recommended

Derived intervention Level (DIL)

(August 13, 1998)

For All Components of the Diet

1-131 167 (Bq/kg) 4.60E-06 pCi/cc

(infant -1 year old) (4600 pCi/L)

Note:

i1 Assumes 33% of dietary intake over 60 days is assumed contaminated.

?) For a 3 month old and a I year old, the entire diet intake over 60 days is assumed

:ontaminated.

3)1 ILs are based on the most limiting ProtediveAction Guidelines• PAGs) and age group for

the radionuclide set and correspond to intervention levels of doses at which introduction of

protecrtve actions should he considered (ICRP 1984b).

NRC Licensees 1-131 Reporting Levels

[Refi NUREG-1301 PWRsl and NUREG-1302 (BWRs)]

1-131 Units 1-131 Units

Drinking Water 2 pCi/L 2.00E-09 uCi/ml

Non-Drinking Water 20 pCi/L 2.00E-08 uCi/ml

Air 0.9 PCi/m 3  9,OOE-13 uCi/cc

Summary: None of of the measurements reported by U.S. reactor

licensees are above the FDA recommended DIL for 1-131.

M, 6 MN~vfi\ ý' { 6 ) Z .

These values are slightly above the NRC reporting requirements of 20 pCi/L for

NRC operating reactors.

Official Use Only
Not for further distribution without approval of NRC.

March 23, 2011
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- d )jI -OtLIACCIDENTAL RADIOACTIVE CONTAMINATION
OF HUMAN FOOD AND ANIMAL FEEDS:

RECOMMENDATIONS FOR STATE AND LOCAL AGENCIES

This document is intended to provide guidance. It represents the Agency's current thinking on
the above. It does not create or confer any rights for or on any person and does not operate to
bind FDA or the public. An alternative approach may be used if such approach satisfies the
requirements of the applicable statute, regulations or both.

Radiation Programs Branch
Division ofMammography Quality and Radiation Programs

Office of Health and Industry Programs

Document issued on: August 13, 1998

Comments and suggestions may be submitted at any time for Agency consideration to:
Radiation Programs Branch (HFZ-240), Center for Devices and Radiological Health, 1350
Piecard Drive, Rockville, MD 20850. Comments may not be acted upon by the Agency until the
document is next revised or updated. For questions regarding the use or interpretation of this
guidance document contact Donald Thompson at 301-827-0012 or DLT@cdrch.fda.gov.

Additional Copies: World Wide Web/CDRH home page: http://www.fda.gov/cdrh or CDRH
Facts on Demand at 1-800-899-0381 or 301-827-0111, specify number when prompted for the
document shelf number.

U.S. DEPARTMENT OF HEALTII AND HUMAN SERVICES
Food and Drug Administration

Center for Devices and Radiological Health
Rockville, MD 20850

0

EZ 108 of 810



Iodine prophylaxis
Vy 11rý ýMR ý, M M t,

, BSS recommends use if avertable dose to thyroid is
100 mSv ýo 0(-r- 0

, WHO recommends use for children if avertable
dose is 10 mSv, but does not recommend for adults
over40

I A

'IN/Ie44A

1 130 mg KI tablet daily for 1.2 days to adults

i Potassium perchlorate (400 mg) for people with
iodine sensitivity

Module Medical XXI. 28
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Table G-1. Early phase Protective Action Guides (PAGs)

Protective action

Evacuation (or sheltering)a

Administration of stable iodine

PAGs (projected dose)

1-5rem
(10-50 mSv)

25 rem thyroidc
(250 mSv)

Comments

Evacuation (or for some situations,
shielding)' should normally be
initiated at 1 rem (10 mSv)

Requires approval of State medical
officials.

ý' Sheltering may be the preferred protective action when it will provide protection equal to or greater than evacuation,
based on consideration of factors such as source term characteristics, and temporal or other site-specific conditions. For
further guidance, see EPA 400-92-001, Sect.2.3,1,

b The sum of the effective dose equivalent (EDE) resulting from exposure to external sources and the committed effective

dose equivalent (CEDE) incurred from all significant inhalation pathways during the early phase. Committed dose
equivalent (CDE) to the thyroid and to the skin may be 5-50 times larger, respectively,

Committed dose equivalent (CDE) to the thyroid from radioiodine.

Source: adapted from EPA 400-R-92-001, P. 2-6.

M:\PUT\Fukushima\EPA Table G-1 Protective Action.doc
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Potential Questions from NISA Chairman to Chairman Jaczko of the USNRC

1. I understand you are working on a technical document that provides your assessment of conditions

at the Fukushima Daiichi plants, and possible recommendations to address current concerns.

When do you think you will have this document available for us?

A: Our response center staff is busy pulling together the finishing touches on this document, in

coordination with the representatives of several other agencies in the U.S. government in

coordination with industry representation on nuclear issues.

2. What do you believe should be our highest priority?

A: Keeping the reactor cores cooled is most important, then shifting the source of your cooling

water to the reactor cores to a fresh water source is quite important. Additional details will be

provided in the document being finalized for you.

3. Has your agency identified any other recommendations or contingency planning we should

consider during our recovery?

A: We believe it is of paramount importance to assist our friends in Japan. To that end, our

emergency response center staff, members of other agencies, and representatives in industry are

working around the clock, examining all facts that we have been able to gather on this event, and

are prepared to provide technical assistance in any manner you would need.

4. Can you describe the purpose of the U.S. presence in Japan?

A: NRC has a team of individuals providing advice and assistance to the U.S. Ambassador in Tokyo.
The team is also supporting U.S. efforts to assist Japan in dealing with the challenges associated

with bringing Fukushima Daiichi to a safe and secure state.

A group of U.S. industry representatives are also being assembled in Japan with support from INPO

offices in Atlanta to facilitate the location and delivery of supplies, services, and materials. A

technical support organization is also in place in Atlanta to facilitate the timely response to
requests for technical support during the mitigation and stabilization phase of the Fukushima

Daiichi event. (Question was suggestion from Chuck Casto).
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Radiation release chronology - Fukushima Dai-ichi
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n" n Consequence Report issued: March 25, 2011 15:18 UTC

• {<7i "f§P'• t Japan Impacts- NRC PRC V3 (UliExp)

NARAC Report- Potential Release

SUMMARY:

This report describes the health eflect 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 limiled 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 (04d) : (TtaM Effective Dose)

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 f 1-131 + 1-132 t TE-1324 1-133 + PU-241 t RB-8E + RU-103 + RU-106 + SB-127 4 TE-127M + SR-89 + SR-9O + TE-129M +

XE-133

This product identfes areas that could exceed doses of 5 and 1 rem over a 4-day exposure pedod, which begins at the start of the release. If used to project doses from a potential future release,

these levels correspond to the EPANIHS guidelines for the Early Phase based on the dose that may be avoided if shelter and evacuation guidance can be implemented pdor 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 genelic

disorders in subsequent generations. These risks result from the projected combined dose caused by radiation from the matedal deposited onto the surface, radiation from the material as if 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 latter 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 (4-6d): (Total Effective Dose)

Material: BA-140 + CE-144 + CM-242 + CS-134 4 CS-136 + CS-137 + 1-131 + 1-132 + TE-132 + 1-133 + PU-241 + RB-86 + RU-103 + RU-106 + 8B-127 + TE-t27M + SR-89 + SR.90 + TE-129M +

XE-133

This product identifes 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 fiom a potential future release,

these levels correspond to t[ie EPAJOHS guidelines for the Early Phase based on the dose that may be avoided f 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-teim 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

carded 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 (altter accountfing for estimated

deaths from acute, shod-term effects) the number of expected subsequent fatal cancers and combined number of expected subsequent fatal and non-fatal cancers may he 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)

NARAC Contact Informaaion email: naractllnl.gov or phone (925) 421-6465 -

U)l'c].fl .•.i, Only -Not A prr'd fl-.or Fudtlhe Distrlhihtrfm
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Official Usc Only -Not Approved liar Further Distribu1ion
Early Phase Dose (0-4d) Japan Impacts -NRC PRC V3 (UIExp)

(Total Effective Dose) NARAC Report - Potential Release

Actions and Long.Term Effects

(rem)
Description Extent Population

Area

Exceeds 5 rein tol effective dose. >5
1.8 km 2.380

2.3 kmi2

Exceeds 1 rem total effective dose. >1
8.6 km 10,200

41.2 km2

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

Effects or contamination from March 12, 201106:25 UTC to March 16. 201106:25 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 + 1-132 4 TE-

132 + 1-133 + PU-241 + RB.86 + RU.103 + RU.106 + SB.127 + TE-127M + SR-89 + SR-
90- 1E-129M + XE-1 33

Generated On: March 25, 201103:51 UTC
Model: LODI
Comments:
Doses shown are total accumulated from the beginning of release.

Plausible Realistic Scenario

Map Size: 35.4 km by 35.4 km Id; Production3.rcE12815.rcC1

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

Approved by: (NARAC Operations; NARAC: 925-422.91001

NARAC Contac rienfonrnlion email: narDrclnl.gov or phone (925) 424-6465 -13-

Official Use Only - Not Approved lbr Furher Distribution
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Official Use Onily -Not Approvcd for Funher Distribulion0
Early Phase Dose (4-8d)

(Total Effective Dose)
Japan Impacts -NRC PRC V3 (UlExp)

NARAC Repor -Potential Release

Actions and Long-Term Effects

( Irem)
Description I Extent Population

Area

Exceeds 5 rem total eflective dose. >5
2.6 km 730

1.7 km2

Exceeds 1 rem total effective dose. >1
11.6 km 3,080

21,6 km2
. ... ____._-

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

Effecds or contamination from March 16, 201106:25 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 + 1-132 4 TE-

132 + 1.133 f PU-241 + RB-86 + RU-103 + RU-106 + S8-127 + TE-127M + SR-89 + SR-

90 + TE-129M + XE-1 33

Generaled 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 Scenado

815' ap LLi;L 3. y36. Wd: ro uctJo3, a85

Map Size: 36.4 km by 36.4km Id:Produclron3.rcEl2Bl5.imC1

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

Requested by: (none none; DOE NIT; 202-586-8100l

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

NARAC Contact Information email: narac:,Ilnl.gov or photnc (925) 42-64H65

Official Use Only- Nol Approved for Further Distribultion

-14-
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Official Use Only -Not Approvcd for Forther DistributRio

Early Phase Dose (8.12d) Japan Impacts - NRC PRC V3 (UlExp)
(Total Effective Dose) NARAC Repot - Potential Release

K -- Actions and Long-Term Effects - -
(rem)

Description Extent Population
Area

Exceeds 5 rum totat effective dose. >
0,5 km I 540
0.4 km2

Exceeds 1 rem total effective dose. 2 km 2,7
I I 2.7 km / 2,970/

LNote: Areas and counts in Ihe table are cumulative. Popuation Source LandScan20055.

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 + CNl-242 + CS-134 + CS-136 + CS-137 t 1.131 + 1-132 + TE.

132 + 1-133 + PU-241 + R-6 + 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 03/2012011 06:25:00 UTC and can be avoided by

protective actions

Plausible Realistic Scenario

¢J£I eie ,t.,l ar-d,• LL 1 .®

Map Size: 36.4 km by36.4 km Id: Production3.rcE12815.rcC1

NARAC Operations: (onOuty Assessor); narac@ltnt.gov; 925-424-6465

Requested by: {none none. DOE NIT. 202-586-8100)

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

NARAC Contact Infonnationa nemii: narac:,,llnl.gov or photc (925) 424-6465 -As-

Official Use Only -Not Approved for Further Distribulion
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Official Usc Only- Not Approved for Further Dislributiont

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

Japan Impacts- NRC PRC V3 (UlFxp)
NARAC Report - Potential Release

Actions and Long-Term Effects

(rem)
Description Extent Population

Area

I Exceeds 5 rem total effective dose. >5
3.2 km 3,220

8.5 km2

Exceeds 1 rem total effective dose. >1
12.6 km 14,900

98.2 km2

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

Effects or contamination from March 12, 201106:25 UTC to March 26, 201106:25 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 + 1-13 + TO-

132 + 1-133 + PU1241 + RB-86 + RU.103 + RU-106 + SB-127 ± TE-127M + SR-89 + SR.

90 + TE-129M + XE-1 33

Generated On: March 25, 2011 03:52 UTC
Model: LODI

Comments:

Doses shown are total accumulated from the beginning of release.

Plausible Realistic Scenario

Ma7Jý I it Pe: Q3J.I ILm byfl J' 3 k PdiJ n3.e125 lf

Map Size: 36.4km by 36.4km Id: Froduction3.rcEl 2815.rcCl

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

Approved by: (NARAC Operations; NARACI 925-422-9100)

NARAC Contact hifonnation email: nar4clllnl.gov or phone (925) 424-6465

Official tUse Only -Not Approved ltr Fltiher Distribution
-16-
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(.)1fcial Use Only -Not Approved for Furmher Distribution

Early Phase Guidance (Radioiodine) (0.14 d)
(KI Administration based on Thyroid Radiolodine Dose)

Japan Impacts -NRC PRC V3 (UlExp)
NARAC Report -Potential Release

Effects and Actions
r-- .

( I

Description

Adull thyroid CommiUed Equivalent Dose- Early
Phase FDA Guidance for KI administration to
adults

Child thyroid Committed Equivalent Dose- Early
Phase PAG for KI administration to children.

(rem)Extent
Area

>19
8.4 km

34.7 km2

>5
17.8 km
252 km2

Population

8,580

27,800

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

Effects or contamination from March 12, 2011 06:25 UTC to March 26, 201106:25 UTC at

or near ground level.

Release Location: 37.421389 N, 141.032500 E

Malerial: 1-131 + 1-132 + TE-132 + 1-133 f TE-129M

Generated On: March 25, 2011 03:52 UTC

Model: LODI

Comments:

Doses shown are total accumulated from ihe beginning of release.

Plausible Realistic Scenaro

@W3 I& 3Ai4 k& Ky 4 LLNId P to r 8 .

Map Size: 36.4 kni by 36.4 kmn Id: Production3 rcE12815.rcCl

NARAC Operations: ( onDuty Assessor ); narac@llnl.gov; 925-424.6465

Requested by: (none none: DOE NIT; 202-586-8100)

Approved by: {NARAC Operations; NARAC; 925-422.9100)

NARAC Coneact lhnonnatiuno omail: naracvidlnlkgov or phone (925) 424-6465

Official Use Only -Nol Approved for Fudher Distributiol

,10.
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Official [Jse Only -Not Approved for Further DistributiOn

Worker Protection Dose Rate at 4 d Japan Impacts- NRC PRO V3 (UlExp)
• J3\fyZ'7 Q'r (Groundshine Dose Rate at 03/16/2011 15:25:00 JST) NARAC Repor -Potential Release

Acute (Short-Term) Effects

(mrem/hr)
Description Extent Population

Area

Limit for all occupational exposures exceeded by >100
exposure for 50 hours or less. 0.2 krn 50

0.02 km2
U.S. NCRP radiological control boundary. :,10

3.5 km 3,120

7.1 km2

U.S. NRC public exclusion zone >2
10.2 km 13,600

76.3 km2
[Nt:Areas and counls in the table are cumutal~e. Population Source -LandScan2005.

Effects or contamination at March 16, 201106:25 UTC at or near ground level.

Release Location; 37.421389 N, 141.032500 E
Materal: BA-140 + CE-144 + GM-242 + CS-134 + CS-136 + CS-137 + .131 I-132 -TE-

132 + 1-133 + PU-241 + RB-86 + RU-103 + RU-106 + S8-127 + TE-127M + SR-89 + SR-

90 + TE-129M

Generated On: March 25, 201103:52 UTC

Model: LOl

Comments:

Plausible Realistic Scenario

@2L,1.5 p• Al wd~cr LL.,,1

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

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

Requested by: (none none; DOE NIT; 202-586-81001

Approved by: (NARAC Operations; NARAC: 925422-9100)

NARAC Contact Information email: aac!illl.gnv or phone )254) 424.6465 -1x-

Official Usc Only -Not Approved for Further Distribution
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Offiicial Ise {)Only- Not Approved for Furtlher lDIifbution

Worker Protection Dose Rate at 8 d
(Groundshine Dose Rate at 03/2002111 5:25:00 JST)

Japan Impacts - NRC PRC V3 (U1Exp)
NARAC Repor - Potential Release

Acute (Short-Term) Effects

(mremlhr)
Description Extent Populationt i Area

F S. N5P radiological control boundary. >10e
2.9 km 2,910

5.5 km2

-. NRC public exclusion zone >21 11.,9 km 10.800
-- 64.7 kin2

Nole: Neas and counts in the table are cumulative. Population Source: LandScan2005.

Effec(s 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 f O8-134 ý CS-136 + CS-131 + 1-131 + -132 + TE-
132 + 14133 + PU-241 + RB-86 + RU-103 + RU-106 + SO-127 + TE-127M + SR-89 + SR-
90 + TE.129M

Generated On: March 25, 2011 03:52 UTC

Model: LODI

Comments:

Plausible Realistic Scenano

Map Size: 364 km by 38.4 km Id: Prodticlvot 3.rcHBS',815. GCi

NARAC Operations: ( onDuty Assessor ); naracitnl.gov; 925-424-6465
Requested by: (none none; DOE NIT; 202-586-8100)

Approved by: (NARAC Operations, NARAC, 925-422-9100)

NAR-AC Conltact Infomialinon ail: naraf@llnl.gov or phone (925) 424-6,165

Official (.se Only -Not Approved tbr Further Distributiott
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Official Use Only -Not Approved for Furthcr Distribulion

Worker Protection Dose Rate at 12 d Japan Impacts- NRC PRC V3 (UlExp)
(Groundshine Dose Rate at 03/2412011 15:25:00 JST) NARAC Report- Potential Release

Acute (Short-Term) Effects

Imremlhr)
Description Extent Population

I Area

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

3.9 kW2

U.S. NRC public exclusion zone >2
8.8km 10,100

48.7 km2

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 + -131 + -132 + TE-

132 + 1.133 + PU.241 t RB-86 + RU-103 f 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

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

NARAC Operations: (onDuty Assessor I; narac@llnl.gov; 925-424-6465

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

Approved by: (NARAC Operations; NARAC; 925-422-91001

NARAC Contact hnfomuition email: naraciillnl.gov orphoiv: (925) 42--6465 .20-

Of1icial Use Only -Not Approved lbr Further Distribution
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Official Usi; Only - Xot Approvcdl for Vouhelr (Jistribubton
( : t' ,,.Deposition at 14 d Japan Impacts - NRC PRC V3 (UIExp)

(Surface Contamination from Deposited Radionuclides) NARAC Report - Potential Release

Effects and Actions

(Cim2)
Description Extent Population

Area i

No guidelines specifed. Possibly conlaminated *001
area. Use to confirm with monitoring surveys. 0.2 km 120

0,07 krn2

No guidelines specified. Possibly contaminated >0.0D10
area. Use to confirm with monitoring surveys. 3.5 km 3,150

8.3 km02

No guidelines specified. Possibly contaminated >00001I.alea. Use 10 confirm with monitoring surveys. 16.4'k 25,800
217 kn2_j

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

Effects or contamination at March 26, 201106,25 UTC at ornearground level.
Release Location: 37.421389 N, 141.032500 E
Materal: BA-140 + CE-144 + CM-242 + CS.134 + CS-136 + CS-137 + 1-131 + 1-132 + TE-
132 +1-133 4 PU-241 + RB.86 + RU-103 + RU-106 + S-127 * TE-127M + SR-89 + SR-

90 + TE-129M
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,rcCl

NARAC Operations: ( onrDuty Assessor ); narac@llnl.gov; 925.424-6465
Requested by: {none none; DOE NIT; 202-586-8100)

Approved by: (NARAC Operations. NARAC; 925-422-9100)

:ARA, Contact InFor•u ,aine emn il: u)aru::!iiatt.•ov or phatic (925) 424-6465 -21.

Official U.se Only -Not Approved lor Further Distriubtion
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Offichil Use Only -Not Approved for Further Distributiorn

I Consequence Report Issued: March 25, 2011 15:18 UTC

I - Japan Impacts - NRC PRC V3 (UiExp)
I ~ .AI.*%.NARAC Report- Potential Release

SUMMARY:

This report describes the heallh 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 (04d): (Total Effective Dose)

Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 -CS-1 37 + 1-131 + 1.132 + TE-132 + 1-133 + PU-241 + RB86 + RU0103 + RU-10G t 88-127 ý TE-127M + SR.89 + SR-90 + TE-129M 4

XE-133

This product idenlifies areas that could exceed doses of 5 and I 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 EPAfDHS 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 lifelime or producing genetic
disorders in subsequent generations. Those risks result from the projected combined dose caused by radiation from the matedal deposited onto the surface, radiation from the matedal as it is
carded 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-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 evacualion or sheltering) for tre entire time period of this prediction, and therefore may be over-
estimates of the actual effects.

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

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 t RU-103 + RU-l06 + 8-127 + 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 fulure release,
these levels correspond to the EPAIDHS guidelines for the Early Phase based on the dose that may be avoided it shelter and evacuation guidance can be implemented poor 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 er 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
carded 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-falal cancers may he displayed. These are
computer model estimates assuming unprotected exposure and no mitigating action (such as evacuation or sheltering) fur the enlire time period of this prediction, and therefore may be over-
estimates of the actual effects.

Early Phase Dose (8-12d): (Total Effective Dose)

NARAC Contact Infnniauorm ail: oarac.s.llnl.gnv or phonc (925) 421-6465 -l.

Officiatl Use Only -Not Approved 'or Further Distribution
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Material: BA-140 + CE-144 + CM-242 f CS-134 + CS-136 + CS-137 4 1-131 1 1-132 4 TE-132 + 1-133 + PU-241 + RO-86 -RU-103 4 RU-106 f 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 Jifebome or producing genetic
disorders in subsequent generations. These rsks result from the projected combined dose caused by radiation from the material deposited onto the surface, radiation from the maternal as it is
carried in the air, and radiation from the malerial that has been inhaled and retained by the body. Upon request, estimales of the total number of people exposed, and (after accounting or estimaled
deaths from acute, shod-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 shelfering) for the entire time period of this prediction, and therefore may be over-
estimates of the actual effects.

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

Material: BA-140 + CE-144 * CM-242 + CS-134 + CS-13 + CS-137 1-131 + 1-132 ý TE-132 + 1-133 + PU-241 ý R8-86 + RU-103 + RU-106 + SR-127 f TE-127M + SR-S8 + SR-g0 + TE-129M +
XE-133

This product identifties 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 corespond to the EPAIDHS guidelines for the Eady Phase based on the dose that may be avoided f 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 lifelime 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
carded 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 subsequenl 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.

Eary Phase Guidance (Radjoiodine) (0.14 d): (KI Administration based on Thyroid Radioiodine Dose)
Material: 1-131 + 1.132 + TE.-132 + 1-133 + TE-129M

The U.S. Environmental Protection Agency (EPA) and Department of Homeland Security (OHS) 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 11e 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 adminisleuing 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 lime period
specified in the figure's legend. Health effects cduld be significantly differen( for sheltered individuals or for those exposed in these areas for different lime 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.

Worker Protection Dose Rate at 4 d: (Groundshine Dose Rate at 0311612011 15:25:00 JST)
Maleral: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 1-131 f1-132 * TE-132 + 1-133 + PU-241 + RB-86 + RU-103 .RU-1O6 + SB-127 4- TE 127M + SR-8g 4 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 tie risk of workers developing cancer over their lifetimes, and ensure that exposures mill not result in detrimental acute or eady health

NAfAC Contact lnforniatien email: narac"'llnt.gov or phlone (925);19.4-6465 "2"
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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 limit. These contoured dose rate values, if constant over
the indicated exposure period, wilt 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.

Worker Protection Dose Rate at 8 d : (Groundshine Dose Rate at 0312002011 15:25:00 JSfr
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

This product identifies the locations where the Federal Radiation Protection Gutidance 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 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 pehod, 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 matenal 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 12 d: (Groundshine Dose Rate at 0312412011 15:25:00 JST)
Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 + 1-131 + 1-132 + TE-132 + 1-133 + PU-241 + R3-86 + 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 servces. These limits are based on the risk of workers developing cancer over their lifetdines, and ensure tat 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 administralive 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 wilh potential inhalation of

resuspended material is not included in these estimates. [he 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 contqur 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 + 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
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 ofdeposited radioactivity should be confirmed by

monitoring surverys.

SOURCE INFORMATION:

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

Release Stop Time: March 26, 201106:25 UTC

Release Location: (37.421389A 141.0325) Fukushima I

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

NARAC Conlact tnformarin cmauit: narau•tlrlgv, or phone 19251 42.1-6465d --
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Early Phase Dose (4-8d)

Early Phase Dose (. 12d)

Early Phase Dose (0-14d)

138969 CJ of BA-140 (100% respirable) over 1036800 sec

3162.34 Ci of CE-144 (100% respirable) over 1035800 sec

40.1641 Ci of CM-242 (100%I respirable) over 1036800 seac

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 1-131 (100% respirable) over 1036800 sec

743463 Ci of 1-132 (100% respirable) over 1036800 sm

312127 Ci of 1-133 (100% respirable) over 1036800 sac
305.666 Ci of PU-241 (100% respirable) over 1036800 sec

2277.81 Ci of RB.86 (100% respirable) over 1036800 sec

18478.1 C0 of RU-103 (100% respirable) over 1036800 sec

5395.12 Ci of RU-106 (100% respirable) over 1036800 sac

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 Cj of TE-129M (100% respirable) over 1036800 sac

177062 Ci of TE.132 (100% respirable) over 1036800 sac

8.3307e*07 Ci of XE-133 (100% respirable) over 1036800 sec
Early Phase Guidance (Radiolodine) (0.14 d)

1.1998e+06 Ci of 1-131 (100% respirable)over 1036800 sec

743463 Ci of 1-132 (100% respirable) over 1036800 sec

312127 Ci of 1-133 (100% respirable) over 1036800 sec

14672.2 Ci of TE-1 29M (100% respimable) over 1036800 sac

177062 Ci of TE-132 (100% respirable) over 1036800 spc

Worker Protection Dose Rate at 4 d

Worker Protection Dose Role at 8 d
Worker Protection Dose Rate at 12 d

Deposition at 14 d
138969 Ci of BA-140 (100% respirable) over 1036800 sec

3162.34 Ci of CE-144 (100% respirable) over 1036800 soc

40.1641 Ci of CM-242 (100% respirable) over 1036800 sec

1775.9l 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

NARAC Contact falbrmation email: narai•,e.lnlgov or phone (925) 424.6465 4-
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1.1996e+06 Ci of 1-131 (100% respirable) over 1036800 sec

743463 Ci of 1-132 (100% respirable) over 1036800 sec

312127 Cf of -133 (100% rospirable) over 1036800 sec

305.666 Ci of PU.241 (100% respirable) over 1035800 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-16 (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% rmspirablo) 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 lop at 200 m

All pariculate is in the respirabte range from 0.1 to 10 micons

Source Geometry:

Partice Size Distribution.

METEOROLOGY:

ADAPT Gddded Metdata from 03V11/201121:00:00 JST to 03/26/201115:00:00 JST at 2 hr intervals were used in this calculation

Gridded Met

Source

ADAPT

ADAPT

ADAPT

ADAPT

ADAPT

ADAPT

ADAPT

ADAPT

ADAPT

ADAPT

ADAPT

ADAPT

ADAPT

Obs Time

March 11, 2011 12:00 UTC

March 11,2011 14:00 UTC

March 11, 201116:00 UTC

March 11, 201118:00 UTC

March 11, 201120:00 UTC

March 11, 201122:00 UTC

March 12, 201100:00 UTC

March 12, 201102:00 UTC

March 12, 2011 04:00 UTC

March 12, 2011 06:00 UTC

March 12, 2011 08:00 UTC

March 12, 2011 10:00 UTC

March 12, 2011 12:00 UTC

NARAC Coilatd Itfonnaiim email: narac,'.illn .gov or phone (925) 4•-146,16
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Gridded Met

Source Obs Time

ADAPT March 12, 2011 13:00 UTC

ADAPT March 12, 2011 15:00 UTC

ADAPT March 12, 2011 16:00 UTC

ADAPT March 12, 2011 18:00 UTC

ADAPT March 12, 2011 20:00 UTC

ADAPT March 12. 2011 22:00 UTC

ADAPT March 13, 201100:00 UTC

ADAPT March 13,2011 02:00 UTC

ADAPT March 13, 2011 04:00 UTC

ADAPT March 13, 201106:00 UTC

ADAPT March 13, 201108:00 UTC

ADAPT March 13,2011 10:00 UTC

ADAPT March 13, 2011 12:00 UTC

ADAPT March 13, 2011 14 00 UTC

ADAPT March 13, 2011 16:00 UTC

ADAPT March 13, 2011 18:00 UTC

ADAPT March 13, 2011 19:00 UTC

ADAPT March 13, 2011 22:00 UTC

ADAPT March 14,201100:00 UTC

ADAPT March 14,201102:00 UTC

ADAPT March 14, 2011 04:00 1JTC

ADAPT March 14,201106:00 UTC

ADAPT March 14, 2011 08:00 UTC

ADAPT March 14, 201110:00 UTC

ADAPT March 14, 2011 12:00 UTC

ADAPT March 14, 2011 14:00 UTC

ADAPT March 14, 2011 16:00 UTC

ADAPT March 14, 2011 18:00 UTC

ADAPT March 14, 2011 20:00 UTC

ADAPT March 14, 2011 22:00 UTC

NA:AC Conltact Infornatioan emil: naracIlnlt.gov or phone (925) 424-6465
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Gridded Met

Source 
Obs Time

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, 201108:00 UTC

ADAPT 
March 15, 2011 10:00 UTC

ADAPT 
March 15, 20111200 UTC

ADAPT 
March 15, 2011 14:00 UTC

ADAPT 
Marqh 15,2011 16:00 UTC

ADAPT 
March 15,2011 18:00 UTC

ADAPT 
March 15, 2011 20:00 UTC

ADAPT 
March 15, 201122:00 UTC

ADAPT 
March 16, 2011 00:00 UTC

ADAPT 
March 16,201102:00 UTC

ADAPT 
March 16, 2011 04:00 UTC

ADAPT 
March 16, 201106:00 UTC

ADAPT 
March 16, 2011 08:00 UTC

ADAPT 
March 16, 201110:00 UTC

ADAPT 
March 16, 2011 12:00 UTC

ADAPT 
March 16, 2011 14:00 UTC

ADAPT 
March 16, 201116:00 UTC

ADAPT 
March 16,201118:00 UT=

ADAPT 
March 16, 201120:00 UTC

ADAPT 
March 16, 201122:00 UTC

ADAPT 
March 17, 201100:00 UTC

ADAPT 
March 17, 2011 02:00 UTC

ADAPT 
March 17, 201104:00 UTC

ADAPT 
March 17, 2011 06:00 UTC

ADAPT 
March 17, 2011 08:00 UTC

ADAPT 
March 17,201110:00 UTC

.ARAC Corat Iefonlia]tkn cnin: n;wruc.d11nl.gv or phuorc (925) 424-6465 
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Gridded Met

Source Obs Time

ADAPT March 17, 2011 12:00 UTC

ADAPT March 17,2011 14:00 UTC

ADAPT March 17, 2011 16:00 UTC

ADAPT March 17, 2011 18:00 UTC

ADAPT March 17, 2011 20:00 UTC

ADAPT March 17, 2011 22:00 UTC

ADAPT March 18, 2011 00:00 UTC

ADAPT March 18, 201102:00 UTC

ADAPT March 18, N01l 04:00 UTC

ADAPT March 18, 2011 06:00 UTC

ADAPT March 18, 2011 08.00 UTC

ADAPT March 18, 2011 10:00 UTC

ADAPT March 18, 2011 12.00 UTC

ADAPT March 18,2011 14:00 UTC

ADAPT March 18, 2011 16:00 UTC

ADAPT March 18, 2011 21:00 UTC

ADAPT March 18, 201123:00 UTC

ADAPT March 19, 2011 01:00 UTC

ADAPT March 19, 2011 03:00 UTC

ADAPT March 19, 2011 05:00 UTC

ADAPT March 19, 2011 07:00 UTC

ADAPT March 19, 2011 10:00 UTC

ADAPT March 19, 2011 12:00 UTC

ADAPT March 19,2011 14:00 UTC

ADAPT March 19, 2011 16:00 UTC

ADAPT March 19, 2011 17:00 UTC

ADAPT March 19, 2011 21:00 UTC

ADAPT March 19, 201123:00 UTC

ADAPT March 20, 2011 01:00 UTC

ADAPT March 20, 2011 03:00 UTC

NARAC Contacd [nformalion ccciii: naranc(1nl.gnv or phone (925) 424.6465
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Gadded Mel

Source Obs Time

ADAPT March 20, 2011 05:00 UTC

ADAPT March 20, 201107:00 IJTC

ADAPT March 20, 2011 09:00 UTC

ADAPT March 20, 2011 11:00 UTC

ADAPT March 20, 2011 13:00 UrC

ADAPT March 20, 2011 15:00 UTC

ADAPT March 20, 2011 17:00 UTC

ADAPT March 20, 2011 19:00 UTC

ADAPT March 20, 2011 21:00 UTC

ADAPT March 20, 201123:00 UTC

ADAPT March 21, 2011 01:00 UTC

ADAPT March 21, 2011 03.00 UTC

ADAPT March 21, 2011 05:00 UTC

ADAPT March 21, 2011 07:00 UTC

ADAPT March 21, 201109:00 UTC

ADAPT March 21, 2011 11:00 UTC

ADAPT March 21, 2011 13:00 UTC

ADAPT March 21, 2011 15:00 UTC

ADAPT March 21, 2011 17:00 UTC

ADAPT March 21, 2011 19:00 UTC

ADAPT March 21, 2011 21:00 LJTC

ADAPT March 21, 2011 23:00 UTC

ADAPT March 22, 2011 01:00 UTC

ADAPT March 22, 2011 03:00 UTC

ADAPT March 22, 2011 05:00 UTC

ADAPT March 22, 201107:00 UTC

ADAPT March 22, 201109:00 UTC

ADAPT March 22, 201111:00 UTC

ADAPT March 22, 201113:00 UTC

ADAPT March 22. 2011 15:00 UTC

NARAC Contact htformation ctradI: narac,-ln[.gov or phonc (925) 424-6465
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Gfidded Met

Source Obs Time

ADAPT March 22, 2011 17:00 UTC

ADAPT March 22, 2011 19:00 UTC

ADAPT March 22, 2011 21:00 UTC

ADAPT March 22, 201123:00 UTC

ADAPT March 23, 201100:00 UTC

ADAPT March 23, 2011 02:00 UTC

ADAPT March 23, 201104:00 UTC

ADAPT March 23, 201106:00 UTC

ADAPT March 23, 2011 QB:00 UTC

ADAPT March 23, 2011 10:00 UTC

ADAPT March 23, 2011 12:00 OTC

ADAPT March 23, 2011 14:00 UTC

ADAPT March 23, 2011 16:00 UTC

ADAPT March 23, 2011 18:00 UTC

ADAPT March 23, 2011 20:00 UTC

ADAPT March 23, 2011 22:00 UTC

ADAPT March 24, 2011 00:00 UTC

ADAPT March 24, 201102:00 UTC

ADAPT March 24, 2011 04:00 UTC

ADAPT March 24, 2011 06:00 UTC

ADAPT March 24, 201108:00 UTC

ADAPT March 24, 201110:00 UTC

ADAPT March 24, 2011 12:00 UTC

ADAPT March 24, 2011 14:00 UTC

ADAPT March 24, 2011 1:00 UTC

ADAPT March 24, 2011 18:00 UTC

ADAPT March 24, 201120:00 UTC

ADAPT March 24. 201122:00 UTC

ADAPf March 25, 201100:00 UTC

ADAPT March 25, 201102:00 UTC

NARAC nrl Informatiom emaill: iarmc(ifl]l.gov or phonre (925) 424.6465
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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 12:00 UTC

ADAPT March 25, 2011 14:00 UTC

ADAPT March 25, 201116:00 UTC

ADAPT March 25. 2011 18:00 UTC

ADAPT March 25, 2011 20:00 UTC,

ADAPT March 25, 201122:00 UTC

ADAPT March 26, 201100:00 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 in this calculation

ASSUMPTIONS:

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

CONTACT INFORMATION:

Calculation requested on March 25, 201104:00 UTC by:

none none, DOE NIT

202-586-8100

Approved by: NARAC Operations

Approver organization: NARAC

Phone: 925-422-9100

NARAC Contact Infornalion nlai1: n•rac(i.llnl.gu, or phone (q25) 424-6465
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Email; narac@llnl.gov

Approved on: March 25, 2011 04:14 UTC

Classification: Official Use Only- Not Approved for Further Distribution

DISCLAIMER:

These model predictions are intended to be guidance, and are not final recommendations. ]he accuracy of any prediction wilt be limited by the accuracy of the input data, such as estimates of the

amount of material that becomes airborne and the available meteorological dala 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 concentralion 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 Natonal Secudly,
LLC, nor Lockheed Martin, nor Sandia Corporation, nor any of their omployses 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 othe•ivise does not necessarily constitute or imply its endorsement, recommendation, or favoring by (ie United
States government or Lawrence Livermore National Securty, 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 Infoumalio• email: nnracIlzd~gov or phone (925).124-6465
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Early Phase Dose (0.4d) Japan Impacts - NRC PRC V3 (UlExp)

(Total Effective Dose) NARAC RepM - Potential Release

Actions and Long-Term Effects

(rem)
Description Extent Population

Areaa

Exceeds 5 rem total effective dose. >5
1,8 km 2,380

2.3 km2

I Exceeds I rem total effective dose. >1
8.6 km 10,200

4 4,2 km2

Note: Areas and counts in the table are cumulative. Population Source= LandScan20••.

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 + 1.131 + 1-132 i TE-

132 + 1-133 + PU.241 + RB-86 -RU-103 + RU.106 + SB-127 + TE-127M t SR-89 + SR.

90 + TE.129M + XE-133

Generated On: March 25, 2011 03:51 UTC

Model: LODI

Comments:

Doses shown are total accumulated from the beginning of release.

Plausible Realistic Scenario

.2J] ...k .I I ..r.. .J...

Map Size: 36.4 km by 36.4 km Id: P:oducion3.rcE12815.rcC1

NARAC Operations; (onDuty Assessor ); narac@llnlCgov; 925.424-6465

Requested by: (none none; DOE NIT: 202-586-8100)

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

NAIRAC Coracl lerfonnarion email: naract.IInl.guv or phone (925) 424-6465 
-13.
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Official Use Only -Noi Approved for Ftirther Distributionl" '.Early Phase Dose (4-8d) Japan Impacts -NRC PRC V3 (UIExp)

E al Phase Dose ) NARAC Repor -Potential Release
P Týh (Total EUective Dose)

Actions and Long-Term Effects
(rem)

Description Extent Population
Area

Exceeds 5 rem total effective dose. >5
2.6 km 730
1.7 kmn2

iExceeds 1 rem total effective dose. 1 I
11.6km 3,080

21.6 kin2

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

Effects or contaminatmon from March 16, 201106:25 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 4 CS-134 + CS-136 + CS-137 + 1-131 + 1.132 + TE-

132 + 1-133 + PU-241 R-85 + RU-103 ± RU-W6 + SB-127 * TE-127M + SR-89 + SR.

90 + TE-129M + XE-133

Generated On: March 25, 201103:52 UTC
Model: LODI
Comments:
Doses shown are accrued after 03116/201106:25:00 UTC and can be avoided by
protective actions

Plausible Realistic Scenario

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

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

Approved by: (NARAC Operations; NARAC; 925.422.9100)

NARAC Conlacl Inionnation emuil narac<• lnl.gor piioflc (92..)4f24-6465 -14-

Offticial Use Only -Not Approved For Further Distribution
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Early Phase Dose (8,,12d) Japan Impacts - NRC PRC V3 (UlExp)

(Total Elfective Dose) NARAC Repot - Potential Release

Actions and Long.Term Effects
(rem)

Description Extent Poputation
Area

Exceeds 5 rem total effective dose, >5
0.5 km 540

0.4 0m2

Exceeds 1 rem total effective dose. >1
27 m 2,970

,•-No 6.0 km2
__ _6 . 2

E te: Areas and counts in the table are cumulative. Population Source LandScan2005,

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 + 1-131 + 1-132 + TF-

132 + 1.133 + PU-241 + RB-86 4 RU-103 + RU.106 + SB-127 + TE-127M 4. SR-89 + SR.

90 + TE-129M + XE-433

Generated On: March 25, 2011 03:52 UTC

Model: LODI

Comments:

Doses shown are accrued after 0312012011 06:25:00 UTC and can be avoided by

protective actions

Plausible Realistic Scenario

til,•; I&€/ ,•ý r,:Rf I LN.

Map Size: 36.4 km by 36.4 km Id: Production3.rcE12B15.rcCi

NARAC Operations: ( anDuty Assessor): narac@llnl.gov; 925.424-6465

Requested by: (none none; DOE NIT: 202-586-8100)

Approved by: (NARAC Operations; NARAC; 925-422-9100)

NARAC Conlact Informaioln email: tarachlt~gov or phione (9251 424-6465 -15.

Official Use Only -Not Approved for Fuither Distribution
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Early Phase Dose (O-14d) Japan Impacts - NRC PRC V3 tU1Exp)
(Total Effective Dose) NARAC Report- Potential Release

Actions and Long.Term Effects

. ..-. . trem)
Description Extent Population

I Area
Exceeds 5 rem total efleclive dose. >5

3.2 km 3,220
8.5 Wrn

Exceeds I rem total effective dose. >1
12.6km 14,900

Note; Areas and counts in the table are cumulative. Population Source LandScan2•05.

Effects or contamination from March 12, 201106:25 UTC to March 26, 201106:25 UrC at
or near ground level,
Release Locafion; 37.421389 N, 141.032500 E
Material: BA-140 4 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 + S8-127 + TE-127M + SR-89 + SR.

90 + TE-129M + XE-133

Generated On: March 25, 201103:52 UTC
Model: LODI
Comments:
Doses shown are total accumulated from the beginning of release.
Plausible Realistic Scenario

Map Size: 36.4 km by 36.4 km Id: Production3. rcEI2815.rcCI

NARAC Operations: ( onDu(y Assessor), narac@llnl.gov; 925-424-6465
Requested by: (none none; DOE NIT; 202.586-8100)

Approved by: (NARAC Operations: NARAC; 925-422-9100)

NA.IAC Cooact Infonriation conail: narac4.nal.gov or phone (925) 424.6,1645 -6,

Ol'hcial Use Only -Not Approved for Ftlrlher Distribution
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Early Phase Guidance (Radioiodine) (0.14 d)
(KI Administration based on Thyroid Radiojodine Dose)

Japan Impacts -NRC PRC V3 (UlExp)
NARAC Report -Potential Release

Effects and Actions

jremn)
Description Extent Population

Area

Adult thyroid Commiftted Equivalentronse -Early >10
Phase FDA Guidance for KI administration to 8.4 km 8,5808
adults 34.7 kin

Child thyroid Committed Equivalent Dose- Early >5
Phase PAG for KI administration to children. 17.8 kn 27,800

252 Win

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
Malerial: 1.131 + 1.132? TE.132 + 1-133 + TE-129M
Generated On: March 25, 201103:52 UTC
Model: LOOt

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

Map Size: 36.4 km by 36.4 km Id: Production3rcE12815,rcCl

NARAC Operations: ( onDuly Assessor): narac.@,lnl.gov; 925.424-6465
Requested by: (none none. DOE NIT: 202-586-8100)

Approved by: {NARAC Operations; NARAC; 925-422.9100)

NARAC Cmladl [lfornaioni imil: narac(.ilnl.goY or phone (1)25) 424-6465

Official U;se Only - NWt Approve tfor Further Distribution
-17-
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Worker Protection Dose Rate at 4 d Japan Impacts -NRC PRC V3 (UlIExp)
(Oroundshine Dose Rate at 03/16/2011 15:25:00 JST) NARAC Repor -Potential Release

Acute (Short.Term) Effects
(mremthr)

Description Extent Population
Area

Limit for all occupaiiona) exposures exceeded by >100
exposure for 50 hours or less. 0.2 .mk 50

0.02 km2
U.S. NCRP radiological control boundary. >10

3.5 km 3,120

7.1 km2

U.S. NRC public exclusion zone >2
* 10.2 n 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 t CS-136 + CS-137 + 1-131 + 1-132 + TE-

132 + -133 1 PU-241 + RB-86 + RU-103 + RU-106 + SS-121 + TE-127M + SR-89 + SR-

90 + TE-129M

Generated On: March 25, 201103:52 UTC

Model: LODI

Comments:

Plausible Realistic Scenario

Map Size: 36.4 km by 36.4 km td: Production3.rcE12815.rcCl

NARAC Operations: (onDuty Assessor );narac@llnl.gov; 925-424.6465

Requested by: (none none; DOE NIT; 202.586-8100)

Approved by: (NARAC Operations; NARAC. 925-422-9100)

•.• ARA" Cuxtiict lofon'oalixo email: narac~tlnln.gov or phone it;125) 424.tit6f5 .18.

Oflicial Use Only -Not Approved for Further Distribution
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Worker Protection Dose Rate at 8 d Japan Impacts -NRC PRC V3 (Ul Exp)
_____ (Groundshine Dose Rate at 0312012011 15:25:00 JST) NARAC Report -Potential Release

Acute (Short-Term) Effects

(mremfhr)
Description Extent Population

Area
U.S. NCRP radiological control boundary. >10

2.9 kn 2.910
; ,5.Skm2J

U.S. NRC public exclusion zone >2

11.9 km 10,800
64.7 kin2

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

Effects or contamination at March 20, 2011 06:25 UT; at or near ground level,

Release Location: 37.421389 N, 141.032500 E

Material; BA-140 1 CE-144 + CM-242 + CS-134 + CS-136 0S137 + 1-131 + 1-132 +1"E-

132 + 1-133 + PU-241 + RB-86 + RU-103 + RU-106 -SB.127 + TE-127M ± SR.89 ÷ SR-
90 1 TE-1 29M

Generated On: March 25, 2011 03:52 UTC

Model: LODI
Comments:
Plausible Realistic Scenario

ejAý N6 ,tb, araf' LLhLt

Map Size; 36.4 km by 36,4 km Id: Production3.rcE12815.rcCl

NARAC Operations: (anDuty Assessor); narac3llnl.gov; 925.424-6465

Requested by: inone none; DOE NIT; 202-586-8100)

Approved by: (NARAC Operations; NARAC; 925-422-9100)

NARAC Conuic hifonnotion cmail: naroc(llnl,gov or phone (925) 424-6465 -i-

Official Uise Only -Not Approved for FLrther Distribution
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Worker Protection Dose Rate at 12 d

(Groundshine Dose Rate at 03/24/2011 15:25-00 JST)
Japan impacts -NRC PRC V3 (UIExp)

NARAC Report. Potential Release

Acute (ShortTerm) Effects

(mrem/hrl
Description Extent Population

.Area• _ r'

U.S. NCRP radiological control boundary. > 10
2.3 krn 2.560

L ___ ..9km2
U.S. NRC public exclusion zone >2

8.68 10,100
48.7 krn2

: Areas and counts in the table are cumulalive. Population Source LandScan2005.

Effects or contamination at March 24, 201106:25 UTC at or near ground level.

Release Location; 37.421389 N, 141.032500 E

Materal: BA-140 + CE-144 4. CM-242 4 CS-134 + CS-136 ý 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

Generated On: March 25, 2011 03:52 UTC

Model: LODI

Comments:
Plausible Realistic Scenario

Map Size: 36.4 km by 36.4km Id: Production3scE12815.rrC1

NARAC Operations: (onflDuly Assessor); narac@llnl.gov: 925-424.6465

Requested by: (none none; DOE NIT; 202-586-8100)

Approved by: (NARAC Operations; NARAC; 925422-9100}

NARAC (.orilad hifornoviin email1: naraIln~gov' or photic (925) 424-6465

Official Use ONly - Not Appi-ved for Fuith-cr DIsIrdibaion
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Deposition at 14 d Japan Impacts -NRC PRC V3 (UlExp)

, jj .7]•fi.'"A (Surface Contamination from Deposited Radionuclides) NARAC Repo rt-Potential Release

Effects and Actions
(Ci/m2)

Descdption Extent Population
Area

No guidelines specified. Possibly conlaminated >0 ,01
area. Use to confirm with monitornrg surveys. 0.2 km 120

0.07 km2

No guidelines specified. Possibly contaminated i >0.0010
area. Use to confirm with monitoring surveys. 3.5 km 2I 3,150

B,3 km2

No guidelines specified. Possibly contaminated >0.0001
a area. Use to confirm witwmonitoring surveys, 16.4 kmr 25,800

217 km2

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

Effects or contamination at March 26, 201106:25 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 f 1.132 + TE-

132 + 1-133 + PU-241 + RB-86 + RU-103 + RU-106 + SB-127 + TE-12?M + SR.89 + SR-

90 + TE-129M

Generated On: March 25, 201103:52 UTC

Model: LODI

Comments:

Plausible Realistic Scenario

& u L• i e le A tla s ea k L A

Map Size: 36.4 km by 36.4 km Id: Production3,rcE12815,rcCI

NARAC Operations: (onDuty Assessor ): narac@linl.gov: 925424-6465

Requested by: (rnone none; DOE NIT; 202-586-8100)

Approved by: (NARAC Operations; NARAC: 925422-9100}

YARAC Canmcl Infunmaion email: narac tll.gu , or phone (925) 42 -604 5 
-21.
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.Consequence Repo Issued: March 30, 2011 0029 UTC

Japan Impacts-. NRC Plauslble Realistic Case V3 (VIExp)

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 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 measuremcnts.

PRODUCTS:

Early Phase Dose (0-4d) :(Total Effective Dose)
Material: BA-140 4 CE-14 + CM-242 t CS.134 .f CS-f36 + CS-137 + 1.131 + 1-132 + TE-f32 + 1-133 + PU-241 f RB-86 + RU-103 + RU-106 + $1.127 + TE.127M + SR-89 + SR-90 + TE-129M +

XE-133

This product idenlifies 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 EPNDHS guidelines eor 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 oa 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

carred 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 elfects) 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 (4-8d): (Total Effective Dose)

Material: 8A-140 + CE-t44 + CM-242 + CS-134 + CS-136 + CS-137 + 1-131 + l-132 + TE-132 + 1-133 + PU-241 + R8,866 RU-103 + RU-106 + S8-127 + TE-127M + SR-89 + SR-90 + TE-12AM t

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 EPNOIS 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) limfts are based on an assessment at the tong-term risk of developing cancer in exposed individuals over their lifetlirn or producing giivetic

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

carded in the air, and radiation from tie 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 ot 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) lot the entire time period ol this prediction, and thereolre may be over-
estimates of the actual effects.

Early Phase Dose (8-12d): (Total Effective Dose)

NARXCConwact lnforinuiion email: narc@llnl.gov (ir phoric (925)424-6165

Official Use Only -Not Approved fur Further Distribittiort
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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 limit. These contoured dose rate values, if conslant over

the indicated exposure period, will deliver the equivalent limiting dose. For rapidy-decaying dose rates, these predictions will be conservative. The dose associated with potential inhalation of

resuspended material is not included in these estimates. The relativo impodrance of any committed inhalation dose trom 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 a d: (Groundshine Dose Rate at 03/20W2011 15:25:00 JST)

Material: BA-140 + CE-144 + CM-242 + CS-134 t CS-136 + 0S-137 + 1-131 + 1-132 + TE-132 + 1-133 + PU-241 * RB-86 4. RU.103 + U-1 06 + SB-127 + TE-127M 4. SR-89 + SR-90 + TE.129M

This product identities the locations where the Federal Radiation Protection Guidance occupational upper limit dose may be exceeded for various exposure periods by unprotected workers

perorming 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 eady health

elfects. 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 jimiting 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 vadety 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 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 + 1-131 + 1-132 + TE-132 + 1-133 + PU-241 + H8-86 + RU-103 + RU-1B06 SB-127 .TE-127M + SR089 + SR-90 4 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 unprolected 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 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 41t be conservative. The dose associated with potential inhalation of

resuspended material is not included in these estimates. The relative importance ot any commited 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 + 1-131 + 1-132 + TE-132 + 1.133 t PU-241 + RB86 + RU.103 + RU-106 + $B.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 materal, 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 radioactivi should be confirmed by

monitoring surverys.

SOURCE INFORMATION:

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

Release Stop Time; March 26, 201105:25 UTC

Release Location: (37.42t389, 141.0325) Fukushima 1

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

NARAC Contact Inormanion email: nuracrtlerl.gov or plrvte (925) 424-6465 -3-
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1.1998e+06 Ci of 1-131 (100% respirable) over 1036800 see

743463 Ci of 1.132 (100% respirablo) 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 Cl of RB-86 (100% respirable) over 1036800 sec

18478.1 Ci of RU.103 (100% respirable) over 1036800 sec

5395.12 Ci of RU-1 06 (100% respirable) over 1036800 sec

12057.3 Ci of SB-127 (1001,% respirable) over 1036800 sec

63562.2 Ci of SR-89 (100% respirable) over 1036800 sec

6698.63 Ci of SR-90 (100% respirable) over 1038800 sec

3537.12 Ci ot TE.127M (100% respirable) over 1036800 sec
14672.2 Cilof TE.129M (100% respirable) over 1036800 see

177062 CiofmJE,132 (100%resprable) ovr 1036800,sec ,

Source Geometry: gaussian cloud top at 200 m

Particle Size Dislribution: All padiclate is in the respirable range from 0.1 to 10 microns

METEOROLOGY:

ADAPT Gridded Meldala from 0311112011 21:00:00 JST to 0312612011 15:00:00 JST at 2 hr intervals were used in this calculalion

Gridded Met

Source Obs Time

ADAPT March 11,201112:00 UTC

ADAPT March 11,,201114:00 UTC

ADAPT March I1, 2011 16:00 UTC

ADAPT March 11, 2011 18:00 UTC

ADAPT March 11, 201120:00 UTC

ADAPT March 11, 201122:00 UTC

ADAPT March 12, 2011 00:00 UTC

ADAPT March 12, 201102:00 UTC

ADAPT March 12, 201104:00 UTC

ADAPT March 12. 201106:00 UTC

ADAPT March 12, 201108:00 Urc

ADAPT March 12, 2011 10:00 UTC

ADAPT Match 12, 2011 12:00 UTC

SRAC Conlao Intobnatioii mnail: narac l1lfl.gov or plone (925j ,1224-6465 -5-
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Gridded Mel

Source Obs Time

ADAPT March 15, 201100:00 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 16:00 UTC

ADAPT March 15r 201120:00 UTC

ADAPT March 15, 2011 22:00 UTC

ADAPT March 16, 2011 00:00 UTC

ADAPT March 16, 201102:00 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, 201122:00 UTC

ADAPT March 17, 2011 00:00 UTC

ADAPT March 17, 201102:00 UTC

ADAPT March 17, 201104:00 UTC

ADAPT March 17, 2011 06:00 UTC

ADAPT March 17, 201108:00 UTC

ADAPT March 17, 2011 10:00 UTC

NARAC Cantact Informaiktr efflail: narac@llla.gov or phonrc 1925) 424.6465

Official Use Only -Not Approved for Further Distribuliou
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GrIdded Met

Source Obs Time

ADAPT March 20, 201t 05:00 UTC

ADAPT March 20, 201107:00 UTC

ADAPT March 20, 2011 09:00 UTC

ADAPT March 20, 2011 11:00 UTC

ADAPT March 20. 2011 13:00 UTC

ADAPT March 20, 2011 15:00 UTC

ADAPT March 20, 2011 17:00 UTC

ADAPT March 20, 2011 19:00 UTC

ADAPT March 20, 2011 21:00 UTO

ADAPT March 20, 2011 23:00 UTC

ADAPT March 21, 2011 01:00 UTC

ADAPT March 21,2011 03:00 UTC

ADAPT March 21, 201105:00 UTC

ADAPT March 21, 201107:00 UTC

ADAPT March 21, 2011 09:00 UTO

ADAPT March 21, 2011 11:00 UTC

ADAPT March 21, 2011 13:00 UTC

ADAPT March 21, 2011 15:00 UTC

ADAPT March 21,2011 17:00 UTC

ADAPT March 21, 2011 19:00 UTC

ADAPT March 21, 2011 21:00 UTC

ADAPT March 21 20t 123:00 UTC

ADAPT March 22, 2011 01:00 UTC

ADAPT March 22,201103:00 UTC

ADAPT March 22, 201105:00 UTC

ADAPT Match 22, 2011 07:00 UTC

ADAPT March 22, 2011 09:00 UTC

ADAPT March 22, 2011 11:00 UTC

ADAPT March 22, 201113:00 UTC

ADAPT March 22, 2011 15:00 UTC

NARAC Contact Infourmalion cmail: naiac@ltnt.gov or phoc (925),124-6465

Off'i-ial I.Use Oply- Not Approved for Further I)istribution

EZ 148 of 810



Official Usc Onl -Nof Approvcd for Furthcr Dislrihbuiou

Gridded Met

Source Obs Time

ADAPT March 25, 2011 04:00 UTC

ADAPT March 25, 2011 06:00 UTC

ADAPT March 25, 201108:00 UTC

ADAPT March 25. 2011 10:00 UTC

ADAPT March 25, 2011 12:00 UTO

ADAPT March 25, 2011 14:00 UTC

ADAPT March25, 2011 16:00 UTC

ADAPT March 25, 2611 18:00 UTC

ADAPT March 25, 2011 20:00 UTC

ADAPT March 25, 2011 22:00 UVC

ADAPT March 26,2011 00:00 UTC

ADAPT March 26, 201102:00 UTC

ADAPT March 26, 2011 04:00 UTC

ADAPT March 26, 2011 06:00 UTC

No precipitation is included in this calculation

ASSUMPTIONS:

Unless otherwise stated ICRP6O series DCPs were used for dose plots.

CONTACT INFORMATION:

Calculation requested on March 25, 201104:00 UTC by:

none none, DOE NIT

202-58668100

Approved by: NARAC Operatons

Approver organization: NARAC

Phone: 925-422.9100

NARAC Contaci Information email: naracln.gov or phone (925) 424-,165 -Ii

Official Use Only -NIot Approved for Fuulher Distribulirlum
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Official Use Ontly -Not Appro
Early Phase Dose (0

(Tolal Effective Dos

red for Further Disribulion
-4d) Japan Impacts -NRC Plausible Realistic
e Case V3 (U 1 Exp)

NARAC Report -Potential Release

Actions and Long-Term Effects
. . . frm)

Descyiption Exent Population

Area5 -Exceeds 5 rem total elfect,;e dose. | > '

Ia1.8km 2.380

Exceeds 1 rem Iolal effective dose, >1
8.6 km 10,200

41.2 km2

Note: Areas and counts in the table are cumulative. Population Source .. LandScan2005.
Lý - - - - - - 1

Effects or contamination from March 12, 201106:25 UTC to March 16, 2011 06:25 UTC at
or near ground ýevel.

Release Location: 37,421389 N, 141.032500 E

Material: BA-140 + CE-144 + CM.242 * CS.134 + CS.136 + CS.137 + 1-31 + 1-132 + TE.
132 + 1-133 + PU-241 + RB-86 + RU-103 + U-106 1 S8-127 t TE.127M + SR-89 + SR.
90+ TE-129M f XE-133
Generated On: March 25. 2011 03:51 UTC
Model: LODI

Comments:

Doses shown are total accumulated from [he beginning of release.

Plausible Realistic Scenario

Map Size: 36.4kmby 6.4 km Id Produclhon3.rcE12815.rcG

NARAC Operations: ( onDuty Assessor); narac@llnlgov; 925-424-6465
Requested by: (none none; DOE NIT; 202.586-8100}

Approved by: (NARAC Opera(ions: NARAC; 925-422-9100)

NARA(C Conaci lFnormarion e,•uil: naruc@lglhigv or phon, (925) 421-6465

Olficial Use Only -No( Approved for Further DistribulitO
.13.
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Officil Use Only -Nol Appro
Early Phase Dose (8-'

(Total Eflective Dose

vedI for Forthur Distlibution

12d) Japan Impacts -NRC Plausible Realistic
e) Case V3 (Ut Exp)

NARAC Report -Potential Release

Actions and Long-Term Effects
(rem)Descripion T rein)t

Iecriptn Extent Population
, - -Area

Exceeds 5 rem total effective dose.
0.5 km 40

0.4 krm2

Exceeds 1 rem total effective dose. >1
} 2.7 km 2.970

5.0 Wa2

Note. Areas and counts in the table are cumulative. Population Source lanS=can2005,

Effects or contamination from March 20, 201106:25 UTC to March 24, 201106:25 UTC at

or near ground level.

Release Location: 37.421389 N, 141,032500 E
Material: BA-140 + CE.144 + CM-242 + CS-134 + C8-136 + CS-1 37 + 1-131 + 1-132 + TE.
132 + 1-133 + PU-241 + RB-86 + RU-103 + RU-06 + SB-127 + TE-127M + SA-89 + SR-
90., TE-129M i XE-133

Generated On: March 25, 2011 03:52 UTC
Model: LODI

Comments:

Doses shown are accrued after 03120/2011 06:25:00 UTO and can be avoided by

protective actions

Plausible Realistic Scenario

Map Size: 36.4 km by 38.4 km Id: Produclron3.rcE 128lS.rcU;I

NARAC Operations: (onDuly Assessor); naracgl@n.gov; 925-424-6465

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

Approved by: (NARAC Operations; NARAC; 925-422-9100)

NARAC L•unact Informien umail: narac?1vl1.gov or phoae (925) 424-6165

Official Use Only -Not Approved fotr Furthcr D)istribution
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Officia] Use Only -N•t Approve

Early Phase Guidance (Radfioc
(KI Administration based on Thyroid R

cd for Fttruher Disribution
dine) (0.14 d) Japan Impacts -NRC Plausible Realistic
adiolodine Dose) Case V3 (Ul Exp)

NARAC Report -Potential Release

r Effects and Actions

I Description Eent I Population

Adult thyroid Commilted Equivalent Dose- Early
l Phase FDA Guidance for KI administration to

I adults

I Child thyroid Committed Equivalent Dose Early
MPase PAG Var KI administration to children.

>10
8.4 km

34.7 ki2

>5
17.8 km

6 580

27,800 1
I ' U s~12 W2j_

[Not$ Ateas 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: l-131 + 1-132 - TE-132 + 1[133+ TE.t29M

Generated On: March 25, 2011 03:52 UTC

Model: LODI

Comments:

Doses show are total accumulated from the beginning of release.

Plausible Realistic Scenado

Map SIze: 36.4 km by 364 km Id: Production3.rcE128I5.rcC1

NARAC Operations: (onOuty Assessor); narac@llnl.gov; 925.424-6465
Requested by; [none none; DOE NIT; 202-586.8100)

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

XA.A Coontact hifotmi ton cta•j]: •arac(Hl•lkgov orp•ioic (925) 424-6465

Officihil Use Only -Not Approvmf oor Fuither Disfribuiion
-17-
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Official Use Only- Nol Approv
Worker Protection Dose Ra

(Groundshine Dose Rate at 03/20/20

cd for Fhther Distribtion

ate at 8 d Japan Impacts- NRC Plausible Realistic
11 15:25:00 JST) Case V3 (U1Exp)

NARAC Report -Potential Release

Acute (Short-Term) Effects
-- " 'I (mremnhr)

Description Extent Population
Area

U.S. NCRP radiological control boundary. >102.9 kM 2,910
5.5 km2

U.S. NRC public exclusion zone >2
11.9 km 10,800

64.7 0m2

Noto: Areas and counts in the abte are cumulative. Population Source = LandScan2005..

Eltfacls or contamination at March 20, 2011 08:25 UTC at or near ground level.
Release Location: 37.421389 N, 141.032500 E
Material: BA-140 + CE-t44 t CM-242 + CS.134 + CS-135 .CS-137 + 1-131 + 1.132 + TE-

132 + 1.133 + PU-241 + R8-86 + RU-103 + RU-1 06 + SB-127 + TE-127M + SR-89 + SR-

90 + TE-129M

Generated On: March 25, 2011 03:52 UTC
Model; LODI
Comments.
Plausible Realistic Scenaro

Map Size; 36.4 km by 364 km Id: Production3.rcE12815.rcC1

NARAC Operations: (onDuty Assessor); narac@lInlgov: 925-424-6465

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

Approved by: (NARAC Operations; NARAC; 925-422-9100)

NARAC Contact lInformaiio cimniil: ,urac•'IIl.ygov or plroný (925) 42,1-6465

Official Use Only -Not Approved for Further Distribution
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L'O*Hý 11,9

4
Deposition at 14 d

(Sudlace Contamination from Deposite
Japan Impacts- NRC Plausible Realistic

*d Radionuclides) Case V3 (U1Exp)
NARAC Report -Potential Release

Effects and Actions

-- i/m2)
Description Extent Population

Area

No guidelines specified. Possibly contaminated >0.01
area. Use to confirm with monitoring surveys. 0.2 km 120

0.07 km2

No guidelines specified. Possibly contaminated >0.00-1
area. Use to confirm with monitoring surveys. 3.5 km 3,150

8.3 km2

No guidelines specified. Possibly contaminated >0.0001
area. Use to confirm with monitoring surveys. 16.4 km 25,800

217 km2

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-1 40 + CE-144 + CM-242 + CS-134 f CS-136 + CS-137 + 1-131 + J.132 + TE-

132 + 1-133 + PU-241 + RB-6 4 RU-103 + RU-106 + SB-127 + TE-127M + SR-89 + SR-

90 + TE-129M

Generated On: March 25, 2011 03:52 UTC

Model: LODt

Comments:

Plausible Realistic Scenario

Map Size: 36.4 km by 36.4 km Id: Production3,rcE12815.rcCl

NARAC Operations: (on utyAssessor) narac@ttnl.gov; 925-424-6465

Requested by: (none none; DOE NIT; 202.586.8100}

Approved by: (NARAC Operations; NARAC; 925-422-91001

NARAC Cooiacr lnfo=m1inn emiil: noraceflanl.gov r pholue (925J 42.1-6465

Official Use Only Not Approved [or iurtlher Distribution
-21-
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Report: Conisequence Report 2 1Page I of]I]

Consequence Report
Japan Impacts- NRC PRC V3- Official Use Only. -Not Approved for Further

..,~ . ,',:;//• "•I Relocation Distribution
_ .- . -,,. NARAC Report. Potential Issued: April 03, 201109:48 UTO

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 lime period and areas

affected may change at later limes. 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 + 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
The following figure illustrates the model-predicted regions in which individuals are projected to have an elevaled risk of developing fatal and
non-faal 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 Securily
(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 significanlly
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 secord-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:

litRps:lcnmweb. ln l.gor/Web/rcporls.'viewR pordlimlNn [(Ir=n_ 2Oil100001724&rcporfd-:rpI_2011 00002703&oric Itlandscape... 4/3/2011EZ 155 of 810
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Release Start Time:

Release Stop Time:
Release Location:
Release Mechanism:
Source Malerial and Amount:

Source Geometry:
Particle Size Dislribution:

March 12, 2011 06:25 UTC

March 26, 201106:25 UTC
(37.421389, 141.0325) Fukushima I
Generic

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 1.131 (100% respirable) over 1036800 sec
743463 Ci of 1-132 (100% respirable) over 1036800 sec
312127 Ci of [.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%o 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 CQ 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 0.1 to 10 microns

METEOROLOGY:

ADAPT Gridded Meldata from 03/11/201121:00:00 JST to 03/26/2011 15:00:00 JST at 2 hr intervals were used in this calculation

Gridded Met

Source
ADAPT

ADAPT

ADAPT
ADAPT

ADAPT

Obs Time
March 11, 2011 12:00 UTC

March 11, 2011 14:00 UTC
March 11, 2011 16:00 UTC
March 11, 201118:00 UTC
March 11, 2011 20:00 UTC

ADAPT March 11,201122:00 UTC

https :/tciweb. lnl.gov/web/reports/viewRcport.html'?rnlld=--nn .201100001724&rcpold..,lrp..201100002703&oricnt-landscapc... 4.'3/2011
EZ 156 of 810
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ADAPT March 12, 201100:00 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, 201108:00 UTC

ADAPT March 12,2011 10:00 UTC

ADAPT March 12, 2011 12:00 UTC

ADAPT March 12, 2011 13:00 UTC

ADAPT March 12, 2011 15:00 UTC

ADAPT March 12, 2011 16:00 UTC

ADAPT March 12, 2011 18:00 UTC

ADAPT March 12, 2011 20:00 UTC

ADAPT March 12, 2011 22:00 UTC

ADAPT March 13, 201100:00 UTC

ADAPT March 13, 2011 02:00 UTC

ADAPT March 13, 2011 04:00 UTC
ADAPT March 13, 2011 06:00 UTC

ADAPT March 13, 2011 08:00 UTC

ADAPT March 13, 2011 10:00 UTC

ADAPT March 13, 2011 12:00 UTC

ADAPT March 13, 2011 14:00 UTC

ADAPT March 13, 2011 16:00 UTC

ADAPT March 13, 2011 18:00 UTC

ADAPT March 13, 2011 19:00 UTC

ADAPT March 13, 2011 22:00 UTC

ADAPT March 14, 2011 00:00 UTC

ADAPT March 14, 2011 02:00 UTC

ADAPT March 14, 2011 04:00 UTC

ADAPT Mardc 14, 2011 06:00 UTC

ADAPT March 14, 2011 08:00 UTC

ADAPT March 14, 2011 10:00 UTC

ADAPT March 14, 2011 12:00 UTC

ADAPT March 14, 2011 14:00 UTC

ADAPT March 14,2011 16:00 UTC

ADAPT March 14,2011 18:00 UTC
ADAPT March 14, 2011 20:00 UTC

hilps://cmvweblInlgoviwch/reports/viewRepolt, htm F'?nnI d-run_201100001 724&reportld-rpt_2011 00002703& Orient=Iandscape..7 4/3/2011
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ADAPT March 14, 201122:00 UTC
ADAPT March 15, 201100:00 UTC
ADAPT March 15, 2011 02:00 UTC

ADAPT March 15,2011 04:00 UTC

ADAPT March 15, 201106:00 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, 201100:00 UTC
ADAPT March 16, 2011 02:00 UTC
ADAPT March 16, 2011 04:00 UTC

ADAPT March 16, 201106:00 UTC
ADAPT March 16, 201108:00 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, 201102:00 UTC

ADAPT March 17, 2011 04:00 UTC

ADAPT March 17, 2011 06:00 UTC

ADAPT March 17, 2011 08:00 UTC
ADAPT March 17, 2011 10:00 UTC

ADAPT March 17, 2011 12:00 UTC

ADAPT March 17, 201114:00 UTC
ADAPT March 17, 2011 16:00 UTC

ADAPT March 17, 2011 18:00 UTC
ADAPT March 17, 2011 20:00 UTC

https://cniweb, llnl.gov/web/rcports/viewRcport.ihnil?iuid=ruii-201100001724&reportld rpt 20 11O0002703&orienit=1andscapc,, 41/3/2011
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ADAPT March 17, 2011 22:00 UTC

ADAPT March 18, 2011 00:00 UTC

ADAPT March 18, 2011 02:00 UTC

ADAPT March 18, 2011 04:00 UTC

ADAPT March 18, 2011 06:00 UTC

ADAPT March 18, 2011 08:00 UTC

ADAPT March 18, 2011 10:00 UTC

ADAPT March 18, 2011 12:00 UTC

ADAPT March 18, 2011 14:00 UTC
ADAPT March 18, 2011 16:00 UTC

ADAPT March 18, 2011 21:00 UTC

ADAPT March 18, 2011 23:00 UTC

ADAPT March 19, 2011 01:00 UTC

ADAPT March 19, 2011 03:00 UTC

ADAPT March 19, 2011 05:00 UTC

ADAPT March 19, 2011 07:00 UTC

ADAPT March 19, 2011 10:00 UTC

ADAPT March 19, 2011 12:00 UTC

ADAPT March 19, 2011 14:00 UTC

ADAPT March 19, 2011 16:00 UTC

ADAPT March 19, 2011 17:00 UTC

ADAPT March 19, 2011 21:00 UTC

ADAPT March 19, 2011 23:00 UTC

ADAPT March 20, 2011 01:00 UTC

ADAPT March 20, 201103:00 UTC

ADAPT March 20, 201105:00 UTC

ADAPT March 20, 201107:00 UTC

ADAPT March 20, 2011 09:00 UTC

ADAPT March 20, 2011 11.00 UTC

ADAPT March 20, 2011 1300 UTC

ADAPT March 20, 2011 15:00 UTC

ADAPT March 20, 2011 17:00 UTC

ADAPT March 20, 2011 19:00 UTC

ADAPT March 20, 2011 21:00 UTC

ADAPT March 20, 2011 23:00 UTC

ADAPT March 21, 2011 01:00 UTC

https://cmwcb.Iinl.gov/web/reports/vicwReport,htni-?riidi-un_2011 00001724&rcpoitldr-pt_20 110002703&o ient-landscapc.. 4/3/2011
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ADAPT March 21,2011 03:00 UTC

ADAPT March 21,2011 05:00 UTC

ADAPT March 21, 2011 07:00 UTC

ADAPT March 21, 2011 09:00 UTC

ADAPT March 21, 2011 11:00 UTC

ADAPT March 21, 2011 13:00 UTC

ADAPT March 21, 2011 15:00 UTC

ADAPT March 21, 2011 17:00 UTC

ADAPT March 21, 2011 19:00 UTC

ADAPT March 21,2011 21:00 UTC

ADAPT March 21, 2011 23:00 UTC

ADAPT March 22, 2011 01:00 UTC

ADAPT March 22, 2011 03:00 UTC

ADAPT March 22, 2011 05:00 UTC

ADAPT March 22, 201107:00 UTC

ADAPT March 22, 2011 09:00 UTC

ADAPT March 22, 2011 11:00 UTC

ADAPT March 22, 2011 13:00 UTC

ADAPT March 22, 2011 15:00 UTC

ADAPT March 22, 2011 17:00 UTC

ADAPT March 22, 201119:00 UTC

ADAPT March 22, 2011 21:00 UTC

ADAPT March 22, 201123:00 UTC

ADAPT March 23, 2011 00:00 UTC

ADAPT March 23, 2011 02:00 UTC

ADAPT March 23, 2011 04:00 UTC

ADAPT March 23, 201106:00 UTC

ADAPT March 23, 201108:00 UTC

ADAPT March 23, 2011 10:00 UTC

ADAPT March 23, 2011 12:00 UTC

ADAPT March 23,2011 14:00 UTC

ADAPT March 23, 2011 16:00 UTC

ADAPT March 23, 2011 18:00 UTC

ADAPT March 23, 201120:00 UTC

ADAPT March 23, 201122:00 UTC

ADAPT March 24, 2011 00:00 UTC

ht ps://cmwbIhi1 .gov/w b/repo s/vi ewRepo rt.hnm ?rni d-rurn2 1 %O 724&reportld...rpt-20 I0O27O3&orient=Iardscape... 4/312011
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ADAPT March 24, 2011 02:00 UTC

ADAPT March 24, 2011 04:00 UTC

ADAPT March 24, 2011 06:00 UTC

ADAPT March 24, 2011 08:00 UTC

ADAPT March 24, 2011 10:00 UTC

ADAPT March 24, 2011 12:00 UTC

ADAPT March 24, 2011 14:00 UTC

ADAPT March 24, 2011 16:00 UTC

ADAPT March 24, 2011 18:00 UTC

ADAPT March 24, 2011 20:00 UTC

ADAPT March 24, 201122:00 UTC

ADAPT March 25, 201100:00 UTC

ADAPT March 25, 2011 02:00 UTC

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 12:00 UTC

ADAPT March 25, 2011 14:00 UTC

ADAPT March 25, 2011 16:00 UTC

ADAPT March 25, 2011 15:00 UTC

ADAPT March 25, 2011 20:00 UTC

ADAPT March 25, 201122:00 UTC

ADAPT March 26, 2011 00:00 UTC

ADAPT March 26, 2011 02:00 UTC

ADAPT March 26, 201104:00 UTC

ADAPT March 26, 2011 06:00 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 by:

https:i/cmweb, Ilnl,gov/web/reportslvicwReporthtml?ruIld--run_2 01100001 724&rcport1d~rpt_2011 10002703&oricntHlandscape... 403/2011
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none none, DOE NIT
202-586-8100

Approved by:
NARAC Operations, NARAC
925-422-9100
narac@llnl.gov

Approved on: March 26, 2011 02:24 UTC

Classification: Official Use Only -Not Approved for 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 (he 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 subjecl 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 shalt not be used for advertising or product endorsement purposes.
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Official Use Only Not Approved for Further Distribution

Intermediate Phase Relocation PAGs
(Relocation based on Avoidable Groundshine and

Resuspension Dose)

Japan Impacts - NRC PRC V3-
Relocation

NARAC Report -Potential

Release

Actions and Lona-Term Effects
(rem)

Description Extent Population
Area

Exceeds first-year >2
relocation PAG(5 d 15,2km 19,300
to 1 yr 5 d). 149km2

>0.5
Exceeds second- 20k 6

year relocation PAG. 3k 36
553km2

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

Effects or contamination from March 17, 2011 05:25
;!.. .. .. UTC to

March 17, 2012 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 + 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 26, 2011 00:27 UTC
Model: LODI
Comments:
Doses shown are accrued after 03117/201106:25:00
UTC and can be avoided by protective actions
Tokyo Supercore 63 nuclides for U2 U3 1.4a U4b

32005 Tele Atls ard:or L I1L
Map Size: 72.9m by 72.9 k Idn P1 odudiun3icEl2815.rcCl
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Consequence Report
- Japan Impacts -NRC Plausible Official Use Only - Not Approved for Further

__ Realistic Case V3 (UlExp) DistributionRealistic-,-:, ........ V3(.11ipssued: April 03, 201109.46 UTC

...... 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 is an initial, automated NARAC product, not a final recommendation. Initial predictions are for a limited time period and areas

affected may change at latei times. Please consult NARAC staff (925422-7627) for refined, quality assured predictions. Predictions should be

confirmed and refined using measurements.

PRODUCTS:

Early Phase Dose (0-4d): (Total Effective Dose)
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 + XE-133
This product idenlifies 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 EPNDHS guidelines for the Eary 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 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 (4-8d): (Total Effective Dose)
Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 41-131 + 1-132 + TE-132 + 1-133 + PU-241 + RB-86 + RU-103 t RU-106 +
S8-127 + 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 pedod, which begins at the start of the release. If
used to project doses from a potential future release, these levels correspond to the EPAIDHS 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

https:/.!cnwcb.l hll.gov/we!h/reportslvicwlteport.htrnl?inld-runl-u201100001717&rport. rpt_I 0 43011
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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)
Material: BA-140 + CE-144 + CM-242 + CS-134 + CS-136 + CS-137 11-131 + 1-132 + TE-132 + 1-133 + PU-241 + RB-86 + RU-103 + RU-106 +

S8-127 + TE-127M + SR-69 + 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 materialas 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 (O-14d) ; (Total Effective Dose)
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-1O06 +

SB-127 + TE-127M + SR-89 + SR-90 + TE-129M + XE-133
This product identifies areas that could exceed doses of 5 and I 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 matedal 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, shodt-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 4 1-133 + TE-129M
The U.S. Environmental Proteclion Agency (EPA) and Depanmenl of Homeland Security (DHS) have proposed or accepted similar sets of
Protective Action Guides (PAGs) to indicate when protective actions should be consideredlimplemented 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
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atmosphere, the PAS level is based on the projected dose to a child's Ihyroid 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.

Worker Protection Dose Rate at 4 d :(Groundshine Dose Rate at 03116/2011 15:25:00 JST)
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-121 + 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 pedods 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 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
totat 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 ail inner contours.

Worker Protection Dose Rate at 8 d :(Groundshine Dose Rate at 03/20011 15:25:00 JST)
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
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 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.

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 + 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
This product identifies the locations where the Federal Radiation Protection Guidance occupational upper limit dose may be exceeded for
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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 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 14 d :(Surface Contamination from Deposited Radionuclides)
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 4

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:

Release Stop Time:

Release Location:
Release Mechanism:

Source Material and Amount:

March 12, 2011 06:25 UTC

March 26, 201106:25 UTC

(37.421389, 141.0325) Fukushima 1

Generic

Early Phase Dose (0-4d)
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 1-131 (100% respirable) over 1036800 sec
743463 Ci of 1-132 (100% respirable) over1036800 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 Q of SR-89 (100% respirable) over 1036800 sec

https://cmweb. ln1.gov/'weh/rcports!viewkeport.hlml?tun ld=run_201100001717&report~d~rpt_201 100002661 &orient~Iandscapc.,. 4/312011
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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
8.3307e+07 Ci of XE-133 (100% respirable) over 1036800 sec
Early Phase Guidance (Radioiodine) (0-14 d)
1. 1998e+06 Ci of 1-131 (100% respirable) over 1036800 sec
743463 Ci of 1-132 (100% respirable) over 1036800 sec
312127 Ci of 1-133 (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 at 4 d
Worker Protection Dose Rate at 8 d
Worker Protection Dose Rate at 12 d
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 CS-136 (100% respirabte) over 1038800 sec
129073 C! of CS-137 (100% respirable) over 1036800 sec
1.1998e+06 Ci of 1-131 (100% respirable) over 1036800 sec
743463 Ci of 1-132 (100% respirable) over 1036800 sec
312127 Ci of 1-133 (100% respirable) over 1035800 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% respirabte) over 1036800 sec
14672.2 Ci of TE-129M (100% respirable) over 1036800 sec
177062 Ci of TE-132 (100% respirable) over 1036800 sec

Source Geometry: gaussian cloud top at 200 m

Paricle Size Distribution: All particulate is in the respirable range from 0.1 to 10 microns

METEOROLOGY:

ADAPT Gridded Metdata from 03/111201121:00:00 JST to 03/26/201115:00:00 JST a[ 2 hr intervals were used in this calculation
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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

ADAPT March 12, 2011 13:00 UTC

ADAPT March 12, 2011 15:00 UTC

ADAPT March 12, 2011 16:00 UTC
ADAPT March 12, 2011 18:00 UTC

ADAPT March 12, 2011 20:00 UTC
ADAPT March 12, 2011 22:00 UTC
ADAPT March 13, 2011 00:00 UTC

ADAPT March 13, 2011 02:00 UTC

ADAPT March 13, 201104:00 UTC
ADAPT March 13, 2011 06:00 UTC
ADAPT March 13, 2011 08:00 UTC

ADAPT March 13, 2011 10:00 UTC

ADAPT March 13, 2011 12:00 UTC

ADAPT March 13, 2011 14:00 UTC
ADAPT March 13, 2011 16:00 UTC

ADAPT March 13, 2011 18:00 UTC
ADAPT March 13, 2011 19:00 UTC

ADAPT March 13, 2011 22:00 UTC

ADAPT March 14, 2011 00:00 UTC

ADAPT March 14, 2011 02:00 UTC
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ADAPT March 14: 2011 04:00 UTC
ADAPT March 14,2011 06:00 UTC

ADAPT March 14. 2011 08:00 UTC
ADAPT March 14. 2011 10:00 UTC

ADAPT March 14: 2011 12:00 UTC
ADAPT March 14, 2011 14:00 UTC
ADAPT March 14, 2011 16:00 UTC

ADAPT March 14, 2011 18:00 UTC

ADAPT March 14, 201120:00 UTC

ADAPT March 14, 201122:00 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 17,201100:00 UTC

ADAPT March 17, 2011 02:00 UTC
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ADAPT March 17, 2011 04:00 UTC

ADAPT March 17, 2011 06:00 UTC

ADAPT March 17, 2011 08:00 UTC
ADAPT March 17, 2011 10:00 UTC

ADAPT March 17, 2011 12:00 UTC

ADAPT March 17, 2011 14:00 UTC

ADAPT March 17, 2011 16:00 UTC

ADAPT March 17, 201118:00 UTC

ADAPT March 17, 2011 20:00 UTC
ADAPT March 17, 2011 22:00 UTC

ADAPT March 18, 2011 00:00 UTC

ADAPT March 18,2011 02:00 UTC

ADAPT March 18, 2011 04:00 UTC

ADAPT March 18, 2011 06:00 UTC

ADAPT March 18, 2011 08:00 UTC
ADAPT March 18, 2011 10:00 UTC

ADAPT March 18,2011 12:00 UTC

ADAPT MarOh 18,2011 14:00 UTC
ADAPT March 18, 2011 16:00 UTC

ADAPT March 18, 2011 21:00 UTC

ADAPT March 18, 201123:00 UTC

ADAPT March 19,2011 01:00 UTC
ADAPT March 19,2011 03:00 UTC

ADAPT March 19, 2011 05:00 UTC

ADAPT March 19, 2011 07:00 UTC

ADAPT March 19, 2011 10:00 UTC

ADAPT March 19, 2011 12:00 UTC

ADAPT March 19, 2011 14:00 UTC

ADAPT March 19, 2011 16:00 UTC

ADAPT March 19, 2011 17:00 UTC

ADAPT March 19, 2011 21:00 UTC

ADAPT March 19, 2011 23:00 UTC

ADAPT March 20, 2011 01:00 UTC

ADAPT March 20, 201103:00 UTC
ADAPT March 20, 201105:00 UTC

ADAPT March 20, 201107:00 UTC
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ADAPT March 20, 2011 09:00 UTC
ADAPT March 20, 201111:00 UTC
ADAPT March 20,2011 1300 UTC
ADAPT March 20, 2011 15:00 UTC

ADAPT March 20, 2011 17:00 UTC

ADAPT March 20, 2011 19:00 UTC
ADAPT March 20,2011 21:00 UTC

ADAPT March 20, 2011 23:00 UTC

ADAPT March 21, 2011 01:00 UTC
ADAPT March 21,201103:00 UTC
ADAPT March 21, 2011 05:00 UTC
ADAPT March 21,2011 07:00 UTC
ADAPT March 21. 201109:00 UTC
ADAPT March 21,2011 11:00 UTC

ADAPT March 21,2011 13:00 UTC
ADAPT March 21, 2011 15:00 UTC
ADAPT March 21, 2011 17:00 UTC
ADAPT March21,2011 19:00 UTC

ADAPT March 21, 2011 21:00 UTC

ADAPT March 21,2011 23:00 UTC
ADAPT March 22, 2011 01:00 UTC
ADAPT March 22, 2011 03:00 UTC
ADAPT March 22, 2011 05:00 UTC
ADAPT March 22,2011 07:00 UTC

ADAPT March 22, 2011 09:00 UTC
ADAPT March 22, 2011 11:00 UTC
ADAPT March 22, 2011 13:00 UTC

ADAPT March 22, 2011 15:00 UTC
ADAPT March 22, 2011 17:00 UTC
ADAPT March 22, 2011 19:00 UTC
ADAPT March 22, 2011 21:00 UTC
ADAPT March 22. 201123:00 UTC

ADAPT March 23, 2011 00:00 UTC
ADAPT March 23, 201102:00 UTC
ADAPT March 23, 2011 04:00 UTC
ADAPT March 23, 201106:00 UTC
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ADAPT March 23. 2011 08:00 UTC

ADAPT March 23, 2011 10:00 UTC

ADAPT March 23, 2011 12:00 UTC

ADAPT March 23, 2011 14:00 UTC

ADAPT March 23, 2011 16:00 UTC

ADAPT March 23, 2011 18:00 UTC

ADAPT March 23, 2011 20:00 UTC

ADAPT March 23, 2011 22:00 UTC

ADAPT March 24, 201100:00 UTC

ADAPT March 24, 2011 02:00 UTC

ADAPT March 24, 2011 04:00 UTC

ADAPT March 24, 2011 06:00 UTC

ADAPT March 24, 2011 08:00 UTC

ADAPT March 24, 2011 10:00 UTC
ADAPT March 24, 2011 12:00 UTC

ADAPT March 24, 2011 14:00 UTC

ADAPT March 24, 2011 16:00 UTC

ADAPT March 24, 2011 18:00 UTC

ADAPT March 24, 2011 20:00 UTC

ADAPT March 24, 2011 22:00 UTC

ADAPT March 25, 201100:00 UTC

ADAPT March 25, 201102:00 UTC

ADAPT March 25, 2011 04:00 UTC

ADAPT March 25, 201106:00 UTC

ADAPT March 25, 201108:00 UTC

ADAPT March 25, 2011 10:00 UTC

ADAPT March 25, 2011 12:00 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, 201122:00 UTC

ADAPT March 26, 2011 00:00 UTC

ADAPT March 26, 2011 02:00 UTC

ADAPT March 26, 201104:00 UTC

ADAPT March 26, 2011 06:00 UTC

https://cmweb.llnl.gov/wb/rcportsvicewiRepoi.htin '?runId=rtiii201100001717&rcportid=rpt_201 100002661 &oricnt-landscape,, 4/3/231 I

EZ 174 of 810



Report: Consequence Report - same map scale [,agse I1I of 30

No precipitation is included in this calculation

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

CONTACT INFORMATION:

Calculation requested by:

none none, DOE NIT
202-586-8100

Approved by:
NARAC Operalions, NARAC
925-422-9100
narac@llnl.gov

Approved on: March 25, 201104:14 UTC

Classification: Official Use Only -Not Approved for Fufrher 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 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 constilute or

https:!/cmwcb. llnl.gov/wcb!reports/viewkeport.html?untld=rtm_201100001717&rcpodtld=rpt_201100002661 &orient: -landscape... 4/3/2011
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imply its endorsement, recommendation, or favoring by the United Slates 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. Depadment of Energy by Lawrence Livermore National Laboratory under Contract DE-

AC52-07NA27344.

https://cmwewb,ilnl .gov!webireporls/'viewReport.hiil?runild=run_201100001717&reporld=rpi .2011100002661 &obentrlandscape... 4/'30/2011
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Official Use Only Not Approved for Further
Distribution

Early Phase Dose (O-4d)
(Total Effective Dose)

Japan Impacts -NRC Plausible Realistic Case V3
(U1 Exp)

NARAC Report - Potential Release

Actions and Long-Term Effects
(rem)

Description Extent Population
Area

>5
Exceeds 5 rem total >2

effective dose. 2.3km 2
2.3km2

Exceeds 1 rem total >1
8.6km 10,200effective dose, 1.2m

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

Effects or contamination from March 12, 201106:25
UTC to
March 16, 201106:25 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 + 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 25, 2011 03:51 UTC
Model: LODI
Comments:
Doses shown are total accumulated from the
beginning of release.
Plausible Realistic Scenario

@20J [T I Mlas Wodt LLK

Map Size: 36.4 km by 36.4 km Id: Productiori3.rcE12815.rcC1

https:/!cmweb.]lnl.gov/web/rcports!viewReporthtlmlrrunld~run_201 100001717&reportld--rpt_201100002661 &orientv--andscape.., 4/3/201 !
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NARAC Operations: (onDulyAssessor); narac@llnl.gov: 925-424-6465
Requested by: (none none; DOE NIT: 202-586-8100 )

Approved by: {NARAC Operations: MARAC: 925.422-91001

Official Use Only .Not Approved for Further Distribution

ttlps:!fcmwcb.llnl.govlwcb/rcports/viewReport.htil ?rtinld=rti.-201 1 71000 717&reportld=rpt 201100002661b&rint-landscape... 4!312011
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Official Use Only -Not Approved for Further
Distribution Japan Impacts NRC Plausible Realistic Case V3

5 Early Phase Dose (4-8d) NARAC Report-Potential Release

(Total Effective Dose)

Actions and Long-Term Effects
(rem)

Description Extent Population
Area

Exceeds 5 rem total km

effective dose. 2.6km 7
1, 7km2

Exceeds 1 rem total >1
ofetiv doe. 11 6km 3,080effective dose. 21.6k02

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 + 1-132 + TE-132 + 1-133 +

PU-241 + RB-86 + RU-103 + RU-1O6 + SB-127 + TE
-127M + SR-89 + SR-90 + TE-129M + XE-133
Generated On: March 25, 201103:52 UTC

Model: LODI
Comments:
Doses shown are accrued after 03116/201106:25:00

UTC and can be avoided by protective actions

Plausible Realistic Scenaro

@WZ• Tt; hII htb LrjkvL

Map Size: 36.4 km by 36.4 km Id: Piaduction3.rcE12515,rcC1

haps://cmi-cb.llnli.gov/wcb!rcports/vicwRcport.htmi?rttnld=run 20110000171,7&reportld=rptL201100002661&orienvlalidscape... 4/3/2011
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NARAC Operations (onOuty Assessor ); narac@Ilnl.gov; 925-424-6465

Requested by- (none none; DOE NIT: 202-586-9100 }
Approved by: [NARAC Operations. NARAC; 925-422-9100)

Official Use Only Not Approved for Further Distribution

hltps:/icmweb.l n1,gov/web/reports/vicwReport.htimlrunld~run ..2 01100001717&reportld=rpt_20110 (002661 &orientrlandscape.. 4/3/2011
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~F finn

L ~
Official Use Only - Not Approved for Further

Distribution

Early Phase Dose (8-12d)
(Total Effective Dose)

Japan Impacts - NRC Plausible Realistic Case V3
(U1 Exp)

NARAC Report -Potential Release

Actions and Long-Term Effects
(rem)

Description Extent Population
Area

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

>1
Exceeds 1 rem total 1

effective dose. 2.7km 2 ,970
6.0kin2

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

Effects or contamination from March 20, 201106:25
UTC to
March 24, 201106:25 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 + 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 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

Map Size: 36.4 km by 36.4 km Id: Producfton3.rcE12815.rcC1

https ://cmwcb~llnl.gov/wcb/reports/viewRpo•r.html?runId -run 20110000171 7&reorlcd :rpt-201100002661 &oricnt=1andscape... 4/3/2011
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NARAC Operations: (nOuly Assessor); narac@llnl gov: 925-424-6485
Requested by: inone none; DOE NIT: 202.586-8100 )

Approved by: (NARAC OpontioJs: NARAC; 925-422-9100)

Official Use Only -Not Approved for Further Distribution

https:J/cmweb.lln1.gov/web/repo•s/view•ceport.html?nmld-: ru-n 201170000177&reportld=rpt .2•0 110002661 &orient=landscapc... 413/2011
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Official Use Only - Not Approved for Further
Distribution

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

Japan Impacts -NRC Plausible Realistic Case V3
(UlExp)

NARAC Repor -Potential Release

Actions and Long-Term Effects

(rem)
Description Extent Population

Area

Exceeds 5 rem total >5

effective dose, 8.5kn 32
8.5km2

Exceeds 1 rem total >1
12.6km 14,900

effective dose, 12.km 1
98.2km2

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 + 1-131 + 1-132 + TE-132 + 1-133 +
PU-241 + RB-86 + RU-103 + RU-I106 + SB- 127 + TE
-127M + SR-89 + SR-90 + TE-129M + XE-133
Generated On: March 25, 201103:52 UTC
Model: LODI
Comments:
Doses shown are total accumulated from the
beginning of release.
Plausible Realistic Scenario

,iW2J Tale A2ias antr UbL

Map Size: 36.4 km by 36.4 km Id: Piodudion3.rcE12815.rC1

hlttps://cn.wcb.llnl.gov/Aeb/rep'ortsývicwRcport.htm[.?ruiid~nru-2.01•11000 171 7 &r rtcpo rpt_2 11 000 022661 &.ie.t•.landscape..- 4/3/2011
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NARAC Operations: (onDuty Assessor); narac@llnl.gov; 925-424-6465

Requested by (none none; DOE NIT; 202-585-8100 )
Approved by- (NARAC Operations: NARAC: 925-422-9100)

Official Use Only Not Approved for Further Distribution

hitps://cniweb.llnl.gov/web/repors/viewRcport,htmI?runild run 201100001717&reportldwrp 201100002661 &orient:-landscape... 4/3/2011
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Official Use Only- Not Approved for Further Distribution

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

Description

Adult thyroid
Committed
Equivalent Dose -
Early Phase FDA
Guidance for KI
administration to
adults

(rem)
Extent

Area

>10
8.4km
34.7km2

Population

8,580

Child thyroid
Committed
Equivalent Dose- 17.8km 27,800
Early Phase PAG for 252km2
KI administration to
children,

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, 201106:25 UTO 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 25, 2011 03:52 UTC
Model: LODI
Comments:

Map5 5m: 34 kmj LI 3.kmDoses shown are total accumulated from theMap Size: 36.4 kf by 36.4 kmn Id: Produclion3.rc.E128115.icC1

https://cmweb.llnl.gov/wchb;reports/view'Reporihtml, ?nind -run_20110000171 7&reportld=rpt 201100002661 &orient-:landscape... 4/13/2011
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beginning of release,
Plausible Realistic Scenario

NARAC Operations: enDuty Assessor ); narac@tlnl.gov; 925-424-5465
Requested by: (none none; DOE NIT; 2G2-586-8100)

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

Official Use Only. Not Approved for Further Distribution

https:!/cmvnwcb.llnl.gov/wcb!reports/viewReport.htnirLnd--rund- 201100001717&reportld-rpt 201100002661 &orient--landscape... 4N3/2011
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Official Use Only. Not Approved for Further Distribution

Worker Protection Dose Rate at 4 d
(Groundshine Dose Rate at 03/1612011

15:25:00 JST)

Japan Impacts -NRC Plausible Realistic Case
V3 (U I Exp)

NARAC Report -Potential Release

Acute (Short-Term) Effects

(mremthr)
Description Extent Population

Area

Limit for all
occupational >100
exposures 0.2km 50
exceeded by 0.02km2
exposure for 50
hours or less

U.S. NCRP >10
radiological control 3,5km 3,120
boundary. 7.1km2

>2
U.S. NRC public 10,2km 13600

exclusion zone 76.3km 1
76.3km2

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

Effects or contamination at March 16, 201106:25
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 + 1-132 + TE-132 + 1-133 +

PU-241 + RB-86 + RU-103 + RU-106 + SB.127 + TE

-127M + SR-89 + SR-90 + TE.129M

L .rGenerated On: March 25, 2011 03:52 UTC

Map Size: 3.6.4 km by 36.4 km Id: Production3.rcE12815. rC1 Model: LODI

https:!/cmweb.l lnl.gov/weblreports/viewReport.htmlrunld=un•20110000171 7&reportld rpt_2011 00002661 &orient :landscape... 4/312011
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Comments:
Plausible Realistic Scenario

NARAC Operations:( onDuly Assessor); narac@lInl.gnv. 925.424.6465
Requested by: (none none, DOE NIT, 202-586-8100 )

Approved by: {NARAC Operalions: NARAC; 925-422-9100)

Official Use Only -Not Approved for Further Distribution

https://cinwch. Ilnlgoviweb/reporls/viewReporthtmlt?runld:-in _201100001717&reportld rpt_201 100002661 &orient~landscape.. 4/3/2011
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Official Use Only- Not Approved for Further Distribution

Worker Protection Dose Rate at 8 d
(Groundshine Dose Rate at 03120/2011

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 >10
radiological control 2.9km 2,910
bounday. 5.5km2

>2
U.S. NRC public 10

exclusion zone 11.9km 10,800
64.7km2

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

Effects or contamination at March 20, 201106:25
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 + 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 25, 201103:52 UTC
Model: LODI
Comments:
Plausible Realistic Scenario

@2.•O005 Tele 211-"l, e.,:;or I.'L -- . , a

Map Size: 36.4 hm by 35.4 km Id: Poduction3.rcEI2815 rce0

htlps://cmwcb.linl.gov/'webh/reporis/viewReport.htmlirnld=run. 20110000171 7&rcportld-rpt_201100002661 &orientandscape... 4/312011
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NARAC Operations:) onDuty Assessor): nraac@llnl.gov: 925.424-6465
Requested by: (none none; DOE NI T; 202-586-8100 )

Approved by: (NARAC Operaions; NARAC; 925-422-9100)

Official Use Only- Not Approved for Further Distribution

https:/!cmweb. llnl.gov/web/reports/viewReport.htmnl?rt run r 201100001717&rcportkdrp 201100002661&onricnt=landscapc... 4/3/2011
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Official Use Only Not Approved for Further Distribution

Worker Protection Dose Rate at 12 d
(Groundshine Dose Rate at 0312412011

15:25:00 JST)

Japan Impacts -NRC Plausible Realistic Case
V3 (UlExp)

NARAC Report- Potential Release

Acute (Short-Term) Effects
(mremlhr)

Description Extent Population
Area

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

>2
U.S. NRC public 8.8km 10100

exclusion zone 81km 0
48.70m2

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

Effects or contamination at March 24, 2011 05:25
UTC
at or near ground level.
Release Location: 37.421389 N, 141.032500 E
Material: BA-140 + CE-144 + CM-242 + CS-134 +
CS-1 36 + 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 25, 2011 03:52 UTC

Model: LODI
Comments:
Plausible Realistic Scenario

ý2005 Iele •'16 wpjirL flLNL

Map Size: 36 4 km by 36.4 km Id: Production3.rcE12815.rcCl

littps://cnwch.Ilil .gov/kebh/Cports/výiewlepor-t.ltil'?rtnl- -20110000171 7&reportld-rpl_201100002661 &orient~laicscape... 4/3/2011
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NARAC Operations: (onDuly Assessor); nafac@Iln1.gov; 925,424-6465
Requested by: (none none: DOE NIT; 202.586-8100 )

Approved by: (NARAC Opeiations; NARAC; 925-422,91DO)

Official Use Only -Not Approved for Further Distribution

https://cmweb.lhll.gov./web!reports/viewReport.httmlriid-runi 20110000171,7&reportl-rPit 201100002661 &orient landscape... 4/3/2011
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Official Use Only -Not Approved for Further Distribution

Deposition at 14 d
(Surface Contamination from Deposited

Radionuclides)

Japan Impacts -NRC Plausible Realistic
Case V3 (U1 Exp)

NARAC Report - Potential Release

Effects and Actions
(Ci/m2)

Description Extent Population
Area

No guidelines
specified. Possibly >001
contaminated area. 0.2km 120
Use to confirm with 0.07km2
monitoring surveys,

No guidelines
specified. Possibly >00010
contaminated area. 3.5km 3,150
Use to confirm with 8.3km2
monitoring surveys.

No guidelines
specified. Possibly >0.0001
contaminated area. 16.4km 25,800
Use to confirm with 217km2
monitoring surveys.

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 +

",005 Tl Tin Rv .i.l,1. CS-136 + CS-137 + 1-131 + 1-132 + TE-132 + 1-133 +
Map Size: 36.4km by 36.4 km Id: Production3.rcE12815.rcCl PU-241 + RB-86 + RU-103 + RU-106+ SB-127 + TE

https:!cmweb.llnil.gov/web/reporis/viewieporthtnilrunld=rtn_21.01100001717&reportld :rpt_201100002661 &oricnt landscape... 4/3/2011
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NARAC Operations: (onDuty Assessor): narac@lnl~gov; 925-424-6465
Requested by: [none none; DOE Nir; 202-586-8100 )

Approved by: (NARAC Operations. NARAC; 925-422-9100}

-127M + SR-89 + SR-90 + TE-129M
Generated On: March 25, 201103:52 UTC
Model: LODI
Comments:
Plausible Realistic Scenario

Official Use Only -Not Approved for Further Distribution

https://cinweb,llnl.gov/wcb/rcports/viewl'eponrt.htiElruldznii-2011000017177&reportld=rpt..201100002661 &orientlandscape... 4/3/2011
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NARAC Plume Projections: Arrival Times on US Soil, Estimated Deposition Levels and Dose Projections

Issue Date: March 17, 2011, Revision 2

Source Term Assumptions

(b)(5)

Reiease Assumotions

(b)(5)

NARAC/CMHT Method Used to Calculate Potential Dose

(b)(5)

1
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NARAC Plume Arrival Times on US Soil with Estimated
Deposition Levels for Cesium and Iodine

March 17, 2011

(b)(5)

Page 2 of 2
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PMTD2 Hoc

From:
Sent:
To:
Cc:
Subject:
Attachments:

PMT02 Hoc
Friday, March 18, 2011 3:57 AM
PMT02 Hoc; 'narac@llnI.gov'; 'nitops@nnsa.doe.gov'
'cmht@nnsa.doe.gov'; Brandon, Lou
RE- NRC RASCAL estimations
Unit 3 SFP 100 percent 17MAR 2330.csv; Unit 4 SFP 17 MAR 2330 one batch.csv; Unit 4
SFP 17 MAR 2330 4 old batches.csv; Unit 4 SFP Case Summary 17 MAR 2330 four old
batches.doc; Unit 2 Case Summary 17MAR 2330.doc; unit 2 33 percent 17MAR 2330.csv;
Unit 3 SFP Case Summary 17MAR 2330.doc; Unit 4 Case Summary one batch 17 MAR
2330.doc

Tracking: Recipient

PMTO2 Hoc
1narac@llnl.goV

'nitops@nnsa.doe.goV

'cmht@nrnsa.doe.goV

Brandon, Lou

Read

Read: 311812011 4:14 AM - J "

, . •.4 tt
4

A/

THIS IS A MONITORING OPERATION FOR THE FUKUSHIMA REACTOR IN JAPAN ---

This is a MONITORING OPERATION FOR THE JAPAN EARTHQUAKE TSUNAMI AFTERMATH.

Attached are the following source terms (.CSV and Case Summary files):

-Unit 2, source term provided for a 33% core melt RASCAL run (25% core activity actually "
released), no containment.

-Unit 3, 100% spent fuel pool inventory available for release, no containment
- NARAC should divide in half to represent 50% actually released.

/

Unit four is modeled in two pieces: a single batch for which the activity needs to be multiplied by three (three fresh

batches) and a second run that models four oder batches in the spent fuel pool.

-Unit 4A, 100% spent fuel pool inventory available for release, no containment*
-one fresh batch modeled. NARAC needs to multiply by three to obtain one full core load inventorV

availabie for release and 100% actual release.

-Unit 4B, 100% spent fuel pool inventory available for release, no containment*
- four old batches available for actual release

*NARAC needs to sum three times unit 4A plus unit 4B to obtain the total Unit 4 load "

wbichcontains a total of seven batches, three new batches and four ol6er-baTces.. Total
inventory--34A+

RASCAL models a spent fuel pool release as a long protracted release. Only the first 48
hours of a potential two week release is captured in these spent fuel source terms. The
release from unit 3 and unit 4 spent fuel pools may continue for approximately two
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-_ THIS IS A MONITORING OPERATION FOR THE FUKUSHIMA REACTOR IN JAPAN -

This is a MONITORING OPERATION FOR THE JAPAN EARTHQUAKE TSUNAMI AFTERMATH.

Attached are the following source terms (.CSV and Case Summary files) :

-Unit 2, source term provided for a 33% core melt RASCAL run (25% core activity actually
released), no containment.

-Unit 3, 100% spent fuel pool inventory available for release, no containment
- NARAC should divide in half to represent 50% actually released.

Unit four is modeled in two pieces: a single batch for which the activity needs to be multiplied by three (three fresh
batches) and a second run that models four older batches in the spent fuel pool.

-Unit 4A, 100% spent fuel pool inventory available for release, no containment*
-one fresh batch modeled. NARAC needs to multiply by three to obtain one full core load inventory

available for release and 100% actual release.

-Unit 4B, 100% spent fuel pool inventory available for release, no containment*
- four old batches available for actual release

*NARAC needs to sum three times unit 4A plus unit 4B to obtain the total Unit 4 load

which contains a total of seven batches, three new batches and four older batches. Total
inventory = 3(4A) + 4B

RASCAL models a spent fuel pool release as a long protracted release. Only the first 48
hours of a potential two week release is captured in these spent fuel source terms. The
release from unit 3 and unit 4 spent fuel pools may continue for approximately two
weeks. To capture the full inventory and to exhaust all the source term, model for two
weeks.

NRC Protective Measures Team

301-816-5419

Please reply to this email to acknowledge receipt.

This information should not be released at this time.

NO PARTICIPATION OR RESPONSE BY CMHT IS EXPECTED

--- THIS IS A MONITORING OPERATION FOR THE FUKUSHIMA REACTOR IN JAPAN
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weeks. To capture the full inventory and to exhaust all the source term, model for two
weeks.

NRC Protective Measures Team

301-816-5419

Please reply to this email to acknowledge receipt.

This information should not be released at this time.

NO PARTICIPATION OR RESPONSE BY CMHT IS EXPECTED

-- THIS IS A MONITORING OPERATION FOR THE FUKUSHIMA REACTOR IN JAPAN

2
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Plann ing:
Model of a Nuclear Reactor
Incident in Japan as a result of an
earthquake

RFI - 216U
13MAR2011
Requestor: (b)(6)

Asof 131630ZMAR11

Distdbution: Limited to DoD and authorized contractors. Funher distribulion contact DTRA.
Derived From: Navy For Official Use Only
Reason: E.. 12958 sections 1.4 (e), Ig) and Onl,

R&D gnsxoRIsO-
Innovation & Systems Engineering Office

Reachback Division
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EZ 200 of 810



For Official Use Only
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Request Summary

FLo7ation: 1
rj

(FOUO) Request data
* Requestor:

o Contact:I

(b)(6)

(b)(6)

t-kuslhima Daiichi-1

Latitude: 37.42139' N

Longitlude: 141.0325' F

lime: 0530Z

Date, 12MAR2011

Hazard: Accident at nuclear
power plant in Japan

Weather: High Resolution
Numerical Weather Prediclion:
15 km WIF fro•il AFWA

Comniets: Comnments: I1ots
based on assessment of plant
conditions at tirlie ot ainilsis.

Request: A model of a nuclear incident at the
Fukushima Daiichi - 1 nuclear power plant in Japan.

* (FOUO) Solution
* Summary: Integrated dose plots provided on the

following slides

s Employment: Real World

I Reachback: Team

As of 131630ZMARII For Official Use Only 2
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Nuclear Power Plants
SCOPING PURPOSES ONLYil ill~lmn•mlIllUl

ei

Vv'r4AS 40'

-Oqrap
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li

I'

As of 131630ZMAR11
!!0, ~ 142 14 N13

For Official Use Only 3
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For Official Use Only
....'> :,,Possible Release - Situational Details Unknown

I-r Fukushima Daiichi-1 DTRA Modeling
I/AV *EUEUim I II NlI

, Summary of Models Provided in this Briefing

Assumption I - Fukushima Daiichi #1 suffers moderate release incident at time
12 Mar 2011 0530 Z, This release was 12 hours in duration. With this modeling
assumption, as of 1800 Z 13 March, there would be minimal airborne
radionuclides.

* Assumption 2 -A continuous release with (see next slide)

Important Note: There are also reports that there may be similar problems at
Fukushima Dalichi #3. Plumes would be similar (location almost identical,
reactors very similar) assuming the accident parameters are similar.

I -. a

Asof 131630ZMARII For Official Use Only 4

EZ 203 of 810



For Official Use Only
Possible Release - Situational Details Unknown

t Fukushima Daiichi-1 DTRA Modeling Assumptions

Most Likel

Scenario: some core damage; primary containment building integrity in
tact; venting occurring to reduce core temperature and pressure

Continuous Release - Steam released for decay heat removal
HPAC -Release Assumptions:

V Shut down time of reactor concurrent with earthquake
/Release time concurrent with explosion

$ NFAC Reactor Accident
V Containment monitor reading: 10 Rem/hr (unconfirmed) 'c-
V Sprayers: Off (unconfirmed)
V Filters: On (unconfirmed)

V Weather 15 km WRF - Mesoscale Numerical Weather Prediction (FNMOC)

As of 131630ZMAR1I For Official Use Only 5
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S(Fukushima Daiichi-1 (Impacts) -Most Likely
Assumed Core Damage &Ven

, Weather uncerainty is significant; spreading of the plume in
multiple directions is possible. Wind is shifting: NW to SE
@ Japan has evacuated out to 12 miles around site; ground
operations should carefully monitor conditions within this
zone.
@ Operations in the area of the facility should include
monitoring equipment,
e Air operations minimally impacted, but coordination with
local authorities recommended
@ Radiation hazard is above background. Level of concern is
0.1 Rem integrated dose (see next slides)
@ As core pressure and temperature lower and stabilize,
radiation levels will lower accordingly.

As of 131630ZMAR1 1 For Official Use Only 8
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.. Possible For Official Use Only

Possible Release - Situational Details UnknownIF', Fukushima Daiichi-1 (Effect at Ground Level)
Assumed Core Damage & Containment Bypass -Most Likely

\4iA -i • NH~

***-~I~
.......

Ii

A ______________

r5~3 ~0OO 230~ ~ 4Of~ 5g~

________________________ __________________

FACTS
Fukushima Daiichi
37.42139°N/ 141.0325°E
0530Z 12MAR2011
T)yc: Nuclear Facility Accident
Weathcr: 15 km WRF
Model: HPAC 5.0 SPI
Static Population Estimates:

LandScan 2009

-B-

As of 131630ZMARI1 For Official Use Only 7
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Fukushima Daichi-1 (Effect at Ground Level)
Assumed Core Damage &Containment Bypass -Most Likely•inuliumall

ALLEXIEFf(Rate)
RITH Ra~tiationi Fidlif

11-Ua-111 17:41]:101 (36],000l [if)

i1 7 ING 07

D IE,8 10.E-08

FACTS
Fukushima Dalichi
37.421390N/ 141,0325'E
0530Z 12MAR2011

Type: Nuclear Facility Accident
Weather: 15 km WRF
Model: -LPAC 5.0 SPI
Static Population Estimates:

LandScan 2009

100 200 00 6010 WC 1.000 )

As of 131630ZMAR11 For Official Use Only 8
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Fukushima Dalichi- 1 (Concentration at Ground Level)

Assumed Core Damage &

,1 2 - , ,

•.',K , ,, ,orneters

Containment Bypass -Most Likely

lItal AclMty
Isotope Air Conerih ation

13-Aar-1 11 1t t;OZTZ (36.00 hr)
Cl!m3

I F.11 i.IF-l1
]-71[.12 1.0E.12
D] 1[-13 1.,013

FACTS
Fukushima Daiichi
37.42139°N/ 141.0325TE
0530Z 12MAR2011
Type: Nuclear Facility Accident
Weather: 15 km WRF

Model: HPAC 5.0 SPI
Static Population Estimates:

LandScan 2009

W -. 44

As of 131630ZMAR11 For Official Use Only 9
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* 4, ~ Fukushima Daiichi-1 (Concentration at Ground Level)
Assumed Core Damage & Containment Bypass -Most Likely

/I•it m i UU i ill

Al.¼

L10 0C

5C(J .O~O- f)3C00.000 5000

I so(ove Air Wuicenlrdtion

ID 4 1.01-12
oi_1.13 1.01-2j

FACTS
Fukushima Daiichi
37,42139°N/ 141,0325°E
0530Z 12MAR2011
Type: Nuclear Facility Accident
Weather: 15 km WEF
Modcl: IJPAC 5.0 SPI
Static Population Estimates:

LandScan 2009

I : M

As of 131630ZMAR11 For Official Use Only 10
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Fukushima Daiichi-1 DTRA Modeling Assumptions -
Most Danerous

Scenario: Modeled as a moderate reactor accident. These types of incidents
involvemcore damage from the result of a reactor accident but assume that the
core containment is not breached. As a result, the source terms mainly involve
the noble gas components of the reactor inventory. (There is no evidence this
scenario has occurred)
Partial Core Melt - Heat Induced Fuel Element Failure (Core was Uncovered)
Continuing Release - Steam released for decay heat removal
HPAC -Release Assumptions:

/ Shut down time of reactor concurrent with earthquake
" Release time concurrent with explosion
/ NFAC Reactor Accident (moderate pre-defined for plant)
/ Weather 15 km WRF - Mesoscale Numerical Weather Prediction (FNMOC)

(b)(5)

As of 131630ZMAR1 1 For Official Use Only 11
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Fukushima Daiichi-1 (Ground Impact)
L./ Assumed Core Damage & Containment Bypass - Most Dangerous

* Weather uncertainty is significant; spreading of the plume in
multiple directions is possible.
o Japan has evacuated out to 12 miles around site; ground
operations should carefully monitor conditions within this
zone.
, Operations in the area of the facility should include
monitoring equipment.
s 1.0 rem level for shelter and 5.0 rem level for evacuation on
next slide are based on US Protective Action Guidelines
(PAG).
e Best protection is time (minimize exposure), distance (away
from site), and shielding.

As of 131630ZMAR1 1 For Official Use Only 12
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Fukushima Daiichi-1 (Effect at Ground Level)
Moderate Reactor Incident -Most DangerousI U• min -Em,"'l

Population estimates are
approximate only - population
distribution almost certainly
disrupted by incident

,i/: 
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111l I[I 1271

.. ..........

Assumes loss of
containment
accident due to
reduced capability
to cool the core

"5 r

N

A
50

FACTS
Fukushima Daiichi
37.42139°N/ 141,03250E
0530Z 12MAR2011
Type: Nuclear Facility Accident
Weather: 15 km WRF
Model: HPAC 5.0 SPI
Static Population Estimates:

LIandScan 2009
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I Fukushima Daiichi-1 (Effect at Ground Level)
Moderate Reactor Incident -Most DangerousL A' _______n__m___l

Population estimates are
approximate only - population
distribution almost certainly
disrupted by incident

: (,
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Assumes loss of
containment
accident due to
reduced capability
to cool the core

FACTS
Fukushima Daiichi
37.42139oN/ 141-03250F
0530Z 12MAR2011
Type: Nuclear Facility Accident
Weather: 15 km WRF
Model: HPAC 5.0 SPI
Static Population Estimates:

LandScan 2009
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Fukushima Daiichi-1 (Air Operations Impacts)
I,. Moderate Reactor Incident -Most Dangerous

* The vertical extent of the radiation hazard is based on our

worse case scenario.
& Based on our forecasted winds, radioactive cloud extends

to a height of 3,500 ft, and w35 miles downwind.
* Higher radiation levels may be encountered closer to the
f cility and thU lume centedin& ------

* Recommend aircraft stay above 3,500 ft in the vicinity o

* Operations close to the facility should in lude monitorin
equipment.

(b)(5)

As of 131630ZMAR11I For Official Use Only 15

EZ 214 of 810



For Official Use Only
Possible Release - Situational Details Unknown

Fukushima Daiichi-1
Most Likely Release Scenario

===WNW0NIII

Vertical Slice @ 1740Z 13 March

Concentration
13-Mar-11 17;40:00Z (36.000 hr)

1.0

0.67

Z (km)

0.33

Conc•ttai~

13aMar-1 I 17:40i.10Z (36.200 hr)
Wildm

[- t.0aE12I1.01).13
l1.0E-14

1] 1,116
1.0E.17

Assumes loss of
containment
accident due to
reduced capability
to cool the core

0.L
0.0 3636 73.52 110.28

X (km)

Note: The plume will change shape and structure as a
function of time - slices at other times were similar or
smaller. Higher concentrations were generally at or
below 0.5 km elevation, lower concentrations up to
approx 1 km.

FACTS
Fukushima Daiichi
37.42139°N/ 141.0325'E
0530Z 12MAR2011
Type: Nuclear Facility Accident
Weather: 15 km WRF
Model: I-PAC 5,0 SPI
Static Population Estimates:

LandScan 2009
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Possibie Release- §ituational Details Unknfon',Backup: Radiation Human EJfects - Military

SA APlication

Human Effects Contours (Integrated): These holistic efncftq ,pr dpqinpA tn fnqrilii•tP
Combined HPAC hleegrated Radiationi DaoWarfighter decisions and application.

Probable Ace Effects
All External Effective Dose

50% of the population in the contour may experience nausea and vomiting
I!5.0% Fidth•.ie (11501%60

__0Y% VornilinaJ
_..5% Voriuiinrj

cSv (Reli)
41M.0
240.0
75.0

In ce1t1rur
popul"ion

Values
Vany5% of the population in the contour may experience nausea and vomiting

. :

Personnel within the 5,0 cSv (Rem) contour may need to be evacuated

Prftlecive Action Regions
50 Year TEDE Dnse

Personnel within the 1,0 cSv (Rem) contour may need to shelter
Eiour Life Saying
Evacuate

In cEonolJr

(Sv (Remn) population

2.0' Values
1.0 Va ry0,1.

Personnel within the 0,1 cSv (Rem) contour may need to be monitored 0lonitor

90% confidence level that 1.0 Rem exposure is possible. Accounts for
atmospheric uncertainties

Exceedance Contour
50 Year WOE Dose

In contour
cSv (Ren) pipulakIn

1.0 Values Vawy116%~
Notes: Casualty numerical figures are based upon a population database (LandScan). LandScan is based on the 2000 census for the U.S. (other
nations vary), overhead imagery, geo-economic, and other observable data and was updated in 2009. Population is assumed static for calculations.

The population numbers next to associated hazard levels are the people contained within the entire contour based upon LandScan 2009 or otherwise

noted. For planning purposes, estimates are assumed to be accurate within + 10/-5%, Validation testing indicates agreement within 20% for select

examined areas. The population data will not predict major shifts in personnel such as relocations (i.e.: religious pilgrimages, refuges, evacuations),

events (i.e.: inaugurations, Olympics), or other population shifts. In such cases the population database needs to be updated to reflect actual

conditions.
_ _. -a-

As of 131630ZMAR11 For Official Use Only 17
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S, Backup: Radiation Unit Conversions

Activity

- 1 Curie (Ci) = 3.7 x 1010 Becquerels (Bq) = 3.7 x 1010 disintegrations/sec

- Activity is a measure of atomic disintegrations per second,

- Exponentially decays with age and is relative to specific radio-nuclide and age.

Exposure or Dose Rate

- 1 Gray (Gy) = 100 centi-Gray (cGy)

- 1 centi-Gray (cGy) = I radiation absorbed dose unit (rad)

- Dose is a measure of the energy deposited into a given mass,

- Exposure when integrated over a time combined with an estimate of human tissue damage
yields dose. Radiation detectors usually display instantaneous dose rate (e.g., cGy/hr,
rad/hr),

Dose Equivalent

- 1 Sievert (Sv) = 100 centi-Sievert (cSv)

- 1 centi-Sievert (cSv) = 1 Roentgen Equivalent to Man (REM)
- An equivalent measurement or estimation of possible damage from ionizing radiation to

human tissue. Dose Equivalent varies with type of human tissue exposed, ingestion,
shielding, time, radiation type and energy.

Exposure

- 1 roentgen (R) = 2.58 * 10'-4 Coulombs (C) per kg (in air)

- Used to measure x and gamma ray radiation. 1 R - 1 rad - 1 rem for x and gamma.

As of 131630ZMAR1 1 For Official Use Only 18
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!, .Backup: Radiation Exposure Reference
V lmM gm.i!l1i

Cross Counry Civilian Flight (cosmic radiation)

Medical X-Ray (Chest)

Mammogram

CT (Chest, Abdomen, and Pelvis)

Chernobyl Evacuation Zone

Hiroshima Survivor Inside Structure

Nagasaki Survivor Inside Structure

Average Background Annual Exposure in U.S. (Total)

U.S. Civilian Standards

Maximum Anual Public Exposure

Maximum Radiation Worker Annual Dose

General Emergency

Protecfive Actions (shelter or evacuate)

Evacuation required

1st Responder Dose Protecting valuable property I

Ist Responder Dose Lifesaving or protection of large populations 1

Maximum 1st Responder Dose

M]ilaOEG'.

Warlime high-priority missions, to include life-saving

Operations other than war based on mission prorites and risk analysis

cGy Rd / REM / cSy

0.004

0.01

0.4

1.8

10

78

156

0.62

cGy RadIREMIcSv

5
1

1.0-5.0

5
10

25
25

cGy/ Rad / REM / eSv

125
75

Ref~erence

Mettler FA, et at: Effective Doses in Radiology and Diagnostic Nucdear Medicine, 2008

Mettler FA, el al: Effective Doses in Radiology and Diagnostic Nuclear Medicine, 2008

Mettler FA, et al: Effective Doses in Radiology and Diagnostic Nuclear Medicine, 2008

NCRP No. 10 (2006)

(10 CFR 20.1301)

(10 CFR 20.1201)

(NUREG-0654/FEMA REP 1)

(EPA 400-R-92-001, 1992)

(EPA 400-R-92-001, 1992)

(EPA 400-R-92-001, 1992)

(EPA 490-R-92.001, 1992)

(EPA 400R-92-001, 1992)

NATO STANAG.2473, 3 May 2000; USAFRRI, SP 03.1, April2003

NATO STANAG-2473, 3 May 2000; USAFRRI, SP 03.1, April 2003

Note: Sieverts=Grays and Rad=REM for beta and gamma radiation as the Quality Factor is one,
'FEMA: Planning Guidance for Protection and Recovery Following Radiological Dispersal Device (RDD) and Improvised Nuclear Device (IND) Incidents

As of 131630ZMAR11 For Official Use Only 19
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All Fukushima Daiichi - 0600Z 14MAR2011 (Far)

Tutilti Af;tivty

Isoflop•, Ail, C0 celglr tlull
4.1,1fI .11 5A:4W,:l.I .II l 0 10 ,dy)

Chil

1.0V-09i

F 111.3
.. ....

FACTS
hikushinia Daiichi
37.42139'N/ 141.03251
0530Z 12MAR2011
Type: Nuclear Faci lity Accident
Weather: 15 kin WRF
Model: HIPAC 5.0 SF1I

SStatic Population Estimates:
50 1 -020LandScan 2009
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FUARnma uan, -D6t fbo 2 4MAR20 11
(Near)

MMMii 9u,."l

1~* Totali At1trvT

Notouie Ail CotmvilrdIIIII

1111001 d.(lU
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[I VIEi i3

i 0.2 0 .4 08 1.2 1.6 2

.', .. Kilolneter.

FACTS
Fukushina Daiichi
37.42139°N/ 141.0325°E
0530Z 12MAR2011
Type: Nuclear Facility Accident
Weather: 15 km WRF
Model: IPAC 5,0 SPI
Static Population Estimates:

LandScan 2009
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Fukushima Dajichi - 1200Z 14MAR2011 (Far)

1'r Atl k Mty
I;;orlf•pp Air' C111IR1t1rIioll

,M~ri- 1..Il~i:;019 (22511 I1a0 1

tOE11W 0

I t,,~E142

41.b

'fr-010 -20- 5

FACTS
Fukushitna Daiichi
37,42139'N1 141.0325°E
0530Z 12MAR2011
Type: Nuclear Facility Accident
Wcather: 15 km WRF

Model: HPAC 5.0 SPI
Static Population Estimates:

LandScan 2009
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FACTS
Fukushima Daiichi
37.42139°N/ 141.0325°E
05301 12MAR2011
Type: Nuclear Facility Accident
Weather: 15 km WRF
Modcl: HPAC 5,0 SPi
Static Population Estimates:

LandScan 2009
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Storage Casks
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TEFCO



Introduction

s In Japan, currently 54 nuclear power
plants are in operation.

e The general strategy for the management
of spent fuels is "to store spent fuels
safely until being reprocessed".

, Japanese utilities are coping with safe
storage of spent fuels /operation of
Rokkasho reprocessing facility.

[OUTOYO ELETBRIC POOER OMPNY
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Site Location
Mutsii Interim

*I storage facility'• • '(RFS)

.ligashi-dori NPS
(BWR:TE1lCO)

-* Nuclear Fuel Cycle

Facilities (INFL)

5 S ,(j-,, ' .Fukushima Dajichi
~" NPS

Oaka' Tokyo 4?i .* (BWR:4696 MW)SOsaka,., Tokyoi•
" • !• i• Ful• hi, .... ....

iikiislina Dain

NPS
Kashiwazaki Kariwa (BWR:4400 MW)

NPS TEPCO service area _-- .
(BWR:8212 MW)

.TOKYG [LECTRIC POWER COMPINY . . . . .
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Storage Status of Spent Fuel at TEPCO's NPSs

Storage Storage Occupanc

Number of amounIt capacity y
NPPs (ton-U) (%)

(as of Mar/2010)

Fukushima-
Dici6 1,769 2,109 84%Daiichi

Fukushima- 4 1,060 1,360 78%
Daini

Kashiwazaki- 7 2,190 2,910 75%
Kariwa

Total .17 5,9010 6,370

W I]OKYO ELECTRIC POWIR COMPANY
TVC0 4
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Measures for increasing Storage Capacity

Already done Additional measures
i I

VIncrease in the capacity of
spent fuel pools by re-racking

Fukushima-
Daiichi

Unit 1-6

VInstallation of common spent Installation of
additional dry casksfuel pool

/Installation
storage facilit

of dry cask

Fukushima- !Increase in the capacity of
DainiUnit 1-4 spent fuel pools by re-racking

Kashiwazaki- /Increase in the capacity of Increase in a fuel pool
Kariwa

Unit 1-7 spent fuel pools by re-racking capacity * at Unit 5

WThKYD E~[ERE~ POW[NR NMPANY
TEPtW
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TEPCO's Decision for Further Storage

In order to increase the flexibility for coping with
increasing amount of the spent fuels, TEPCO decided to
construct an off-site interim spent fuel storage facility,

Establishment of RFS, Recyclable-Fuel Storage Company
(a joint company with JAPC)

RFS will begin operation of the Japanese first off-site
interim spent fuel storage facility at Mutsu in 2012,

TIOKYO [LI01C PE(R COMPANY
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Storage Capacity of the RFS Facility
TEPCO JAPC

Amount of spent fuels
generated every year (A)

Amoumnt of spent hickelAmok o Sentfills300ton-U 50ton-U
reprocessed every ye:Ir (JU

(A)-(B) 200toii-U 50ton-U

The size of the interim storage facility has
been designed to meet this amount which
will be generated over the next 20 years.

%Drcask storage at Tokai#2
) TjKY0 [L[IIlC PITR COMPANY

250ton-U x 20 year =5,000ton-U

7
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Outline of Mutsu Facility

> Final Storage Capacity: 5,OOOtU
> Storage Period: up to 50 years
> Construction:

First building: 3,000 tU capacity
c License for operation was permitted on

Second building: 2,000tU capacity

ý Cask type: Dry metal dual-purpose cask
ý Main Equipment & Devices:

13/May/20910

-Equipment for carrying in storing,s ' 4/

U

and carrying out recycla*- ft
-Metal Casks
-Storage buildings
-Metal cask handling equipmnent,

Pe
ThptoD oEEaC o oa

I

'1'

8
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NARAC/CMHT Calculated Potential Dose

Surface Arrival

(Days after
Release)

96-hour
Projected

Dose (mtern)

1-Year Old Child Thyroid
Dose Based Upon 1-131

Deposition (mrem) /Location /

Southern Alaska 4 4.79E-2 1.94E+3

Hawaii 4 ,.99E-3, 2.78E+2

Midway 3 3.09E-3 1.26E+2

Southern California 5 7.52E-2 4.OOE+3

Northern California 5 7.64E-2 4.06E+3

Oregon 5 6.04E-2 3.06E+3

Washington (state) 5 5.24E-2 2.76E+3

I K0
~ 

~.14,4/

ISummary: Maximum deposition DOES NOT exceed EPA
guidelines for taking public protection measures or the protective
action guide for food established by the FDA

Notes:

1. Typical US citizen exposure from natural background radiation is -I,0 mRero/day.

2. Typical personal exposure from round-trip flight from New York to London is 10 mRem, which is over I million
times the expected dose to personnel in Hawaii or US mainland from the Fukushima radioactive release.

3. US Protection Action Guidance recommends action at 10 mR

Official Use Only 15
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Planning:
Model of a Nuclear Reactor Incident in
Japan as a Result of an Earthquake-
Update 0600Z 16MAR2011

RFI-216U

16MAR2011

Requestor: b6

As of 0610Z 16MAR11

D0atibutlon: Umlte4 to DoD and authorizd contractors, Further d1stributlon contact DTRA.
DRayedFrom: US 1. For Official Use OnlyReesn: E-0. 1;950 sectlons 1.4 (e), (g) and (h).

R&D Enterprise
Innovation & Systems Engineering Office

Reachback Division
(703) 767-3448, DSN 427-
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Request Summary
mmmm Uminiu"

Location:

o (FOUO) Request data
e Requestor:
* Contact:

(b)(6)

(b)(6)

* Request: A model of a nuclear incident at the
Fukushima Daiichi nuclear power facilities in
Japan.

o (FOUO) Solution
* Summary: Air isotope concentrations and dose

rates are provided

Fukushirna Daiichi, Japan

Latitude: 37.42139T' N

Longitude: 141.0325' E

Release Time: 2100Z

Dale: 16MAR2011

Hazard: Accident at nuclear
facility in Japan

Weather: Global Numerical
Weather Prediction:0.5" X0.5
resolution GFS from NCEP

Comments: This is a periodic
update. We will continue to
update this product with any
additional inlormation that
becomes available.

Models indicate no impact on
Yokota AB or Misawa AB during
this period of interest. These are
not shown for clarity.

s Employment: Real World

@ Reachback: Team

-U

As of 0610Z 16MAR11 For Official Use Only 2
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Nuclear Power Plants
SCOPING PURPOSES

.Dflp

-- nm muminmill
FACTS

42' Off the coast of Honshu, Japan

Epicenter Location:
38.320 NI 142.37' E

Magnitude: 8.9
Incident Time:

0530ZI1MAR2011ina WOt As

I

Komia
38'

in f

,hong ¶ 3rg'

/'I

aI 34'

a2-

.m

0' 132' 134' 136' 138'

As of 0610Z 16MAR11

-~m• - 30'

i40' 14C 144' 146'

For Official Use Only
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Fukushima Daiichi-1 Status

o Core damage occurred due to insufficient cooling water caused
by loss of offsite power and onsite diesel generators following
tsunami

# As of 2200 JST 14MAR2011, it is reported that sea water is
being injected

s Containment described as "functional"
, Hydrogen explosion from overheated fuel-water reaction

damaged the reactor building
* Sea water is being injected with reported stable cooling
* The spent fuel pool level is unknown
o High radiation levels reduced to 600 mSv/hr (60 mrem/hr) at

0600Z 15MAR2011 at site gate

Source: USNRC Emergency Operations Center Status Update, 1730Z 14MAR2011

As of 0610Z 16MAR11 For Official Use Only

EZ236 of 810



For Official Use Only
Possible Release - Situational Details IUnknown

ii Fukushima Daiichi-2 StatusI -- mmiunulill

* Core damage occurred due to insufficient cooling water caused by loss of
offsite power and onsite diesel generators following the tsunami

s Reactor Core Isolation Cooling (RCIC) has failed
s Hydrogen explosion from overheated fuel-water reaction damaged the

reactor building
Sea water injection restarted with reports of non-stable conditions
There are reports of a loud sound at Unit 2 in the vicinity of the suppression
chamber, It is reported at 11 30Z 15MAR2011 that containment is intact (better
than previously thought)
High radiation levels reduced to 600 mSv/hr (60 mrem/hour) at 0600Z
15MAR2011 at site gate (same gate for all units)
The spent fuel pool level is unknown

Source: USNRC Emergency Operations Center Status Update, 2330Z 15MAR2011

As of 0610Z 16MARI1 For Official Use Only
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Is Fukushima Daiichi-3 Status

s Core damage due to insufficient cooling water caused by loss
of offsite power and onsite diesel generators following the
tsunami

* Sea water is being injected with reported stable cooling
e Hydrogen explosion from overheated fuel-water reaction has

damaged reactor building roof
* Primary containment described as "functional"
@ There is no spent fuel pool information
, High radiation levels reduced to 600 mSv/hr (60 mrem/hour) at

0600Z 15MAR2011 at site gate (same gate for all units)

Source: USNRC Emergency Operations Center Status Update, 2330Z 15MAR2011

As of 0610Z 16MAR11 For Official Use Only
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ýFukushima Daiichi-4 Status

First fire in the reactor building was a small generator lube oil fire. IAEA
reports that fire was put out at 0200 15MAR2011

# High radiation levels reduced to 600 mSv/hr (60 mrem/hour) at 0600Z
15MAR2011 at site gate (same gate for all units)

@ Second fire began 2045Z 14MAR2011 in reactor building. Reports indicate
that this fire is not yet contained. TEPCO is determining whether to use
helicopter or fire truck to fight fire. Fuel reported to be uncovered

# Radiation level in the area of unit 4 reported to be 30R/hr following
second fire

* There is a possible water loss from the spent fuel pool and operators are
having difficulty providing adequate cooling and water level to the pool

e There are reports of possible hydrogen explosion due to uncovered fuel in
the spent fuel pool (awaiting visual confirmation)

& High radiation dose rates measured between units 3 and 4, source is
suspected to be the partially uncovered Unit 4 fuel pool

Source: USNRC Emergency Operations Center Status Update, 2330Z 15MAR2011

As of 0610Z 16MAR11 For Official Use Only 7

EZ 239 of 810



For Official Use Only
Possible Release Situational Details Unknown

Status of additional reactors
-- mMiillliii

Fukushima Daiichi-5, and -6
* The reactors are stable
* Spent fuel pools are reported to be heating up

Daini-1, -2, -3, and -4
* All units have stable offsite power
* All units are reported to be in cold shutdown with stable water level
, Latest TEPCO reports do not mention any problems with the ultimate

heat sink

Onagawa-1, -2, and -3
e All units are shutdown and stable
* The fire in the turbine building has been extinguished

Source: USNRC Emergency Operations Center Status Update, 2330Z 15MAR2011

As of 0610Z 16MAR11 For Official Use Only
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'I Fukushima Daiichi DTRA Modeling Assumptions
Most Likely

Scenario: some core damage; primary containment building integrity
intact; venting occurring to reduce core temperature and pressure

@ Continuous Release - Steam released for decay heat removal
* HPAC -Release Assumptions:

V Shut down time of reactor concurrent with earthquake
V Continuous Small Release starting at 2100Z
V NFAC Reactor Accident

Containment monitor reading: 10 R/hr (unconfirmed)
, Sprayers: Off (unconfirmed)

Filters: On (unconfirmed)

/ Weather 40 km GFS

As of 0610Z 16MAR11 For Official Use Only 9
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Fukushima Daiichi DTRA Modeling
i I--i nninu iii

, Summary of Models Provided in this Briefing

Assumption - Fukushima Daiichi #1,2, and #3 suffered damage resulting in a
continuous release/leak of a small portion of its inventory. Release occurs
consistently throughout times shown in this product, (Precise details of this
release are highly uncertain and time-varying)

I -- -12

As of 0610Z 16MARI1 For Official Use Only 10
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~ Fukushima Daiichi (Impacts) - Most Likely
Assumed Core ntI!

o Weather
Surface winds in the vicinity of the power plant are currently from the NW
through N and gusty. Northwesterly (offshore) winds between 15-25 kts
are forecasted for Wednesday (1 6MAR). This means that any possible
release through Wednesday will move to the SE and later to E

Japanese national government instructed evacuation for local
residents within a 20km radius of the site boundary and sheltering in
place out to 30km for residents who stayed behind. IAEA confirms a no
fly zone out to 30km around Fukushima Daiichi plant.

, Operations in the area of the facility should include monitoring equipment.

As core pressure and temperature lower and stabilize, radiation levels
will lower accordingly,

As of 0610Z 16MAR11 For Official Use Only 11
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Fukushima Daiichi - Plume at 2100Z 16MAR2011 (Far)
GFS Forecast valid @ 2100Z 16MAR2011 From 1800Z 15MAR2011 Run

Total Activity
FACTS Isotope Air Concentration

Fukushima Daiichi 16.Mar-11 21:00:00Z

(Rate) 37.42139' N/ 141.0325" E CiIm3

n Field 0900Z 16MAR2011 •10 nC10 m3 1.OE.08
00:O0Z Type: Nuclear Facility Accident HI nCUm3 1,0E-09

REM/hr Weather: 40 km GFS 7i100 pCItm3 1.0E-10
1.0E-06 Model: HPAC 5.0 SPI [710 pCIm3 U.PE1
I.OE-07 Static Population Estimates: i1 pCIm 1-0E-12
1oEo08 LandScan 2009 [100 fCltm3 1,OE-13
1.0E.09 1110 fClm3 1.0E.14

ALLEXTEFF(
RTH Radiatioi
16-Mar.11 21:'

i1 uremlhr
1100 nremihr
110 nremlhr
j1 nremlhr

WSP' -

~ 3,
~ ~

* oleh
~ 4,

* 3 '4

r.

01

;Note: these concentrations
a6re very low and not
exceptionally dangerous to
human health, but
monitoring devices may see
hits,

.. -OF

i1.\oKilometersl
10 2001  400

w m KWlorneters
-- *--J L--------**--***----*----------~- -~
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Fukushima Daiichi - Piume at o300zl7MAR2011 (Far)
GFS Forecast valid @ 2100Z 16MAR2011 From 1800Z 15MAR2011 Run

ALLEXTEFF(Rate)
RTH Radiation Field
17.Mar.11 03:00:OOZ

REM/hr
1i urem/hr 1.0E-06

i100 nremihr 1.0E.07
10 nrem/hr 1.0E-08
:1 nremlhr 1,0E-09

FACTS
Fukushima Daiichi
37.421390 N/ 141.032,
0900Z 16MAR2011
Type: Nuclear Facility
Weather: 40 km GFS
Model: HPAC 5,0 SPI
Static Population Estim

LandScan 2009

-- ninimnuNl
Total Activity

Isotope Air Concentration
117-Mar-l1 03:00:OOZ

50 E CI/m3
-]10 nCi/m3 1,0E.08

Accident •1 nCllm3 1,0E-09
91100 pCilN3 1.OE-10
F110 pCIm3 1.0E.1I

ates: J1 pCllm3 1.0E.12
[I00 fCInm3 1.0E.13
,11O fCllm3 1,OE.14

N= I i Kilom 2 eter4 1
.. .- .... .Kilometers!

_ _a

,, .

,: '-~ ,""

Note: these concentrations are
very low and not exceptonally
dangerous to human health, but
monitoring devices may see hits.

Al! * ilometersi

I

j
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Fukushima aichi - Pume at o90oZ 17MAR2011 (Far)
GFS Forecast valid @ 0300Z 17MAR2011 From 1800Z 15MAR2011 Run

Total Activity
FACTS Isotope Alr Concentration

Fukushima Dajichi 17.Mar-11 09:00:00Z
ALLEXTEFF(Rate) 37,42139' N/ 141.03250 E CI/m3

RTH Radiation Field NOVoZ I6MAR201I l]10 nClIm3 .0E-0.8
17.Mar-l 09:00:OOZ Type: Nuclear Facility Accident @1 nClIm3 1.OE.09REi/hr

]1 uremthr 1E-06 Weather: 40 km GFS E a00 pCi/m3 1.0E.10
nioo nremlhr 1.0E-07 Model: HPAC 5.0 SPI _-io pCIIm3 l.DE-11
D10 nremlhr 1.0E.08 Static Population Estimates: ji pCIlm3 1,0E-12

'1 nremlh, 1.0E.09 LandScan 2009 a00ofCi/m3 1.0E-13
110fCIlm3 1.0E.14

Ill

As of 0610Z 16MAR11 For Official Use Only 14
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Fukushima DaMichi - Plume at 1500Z 17MAR2011 (Far)
GFS Forecast valid @ 0900Z 17MAR2011 From 1800Z 15MAR2011 Run

i I a--m I ininuumuiil
Total Activity

FACTS Isotope Air Concentration
Fukushima Daiichi 17.Mar.11 16:00:00Z

ALLEXTEFF(Rate) 37,42139' N/ 141.03250 E CI/m3
RTH Radiation Field 0900Z 16MAR2011 .[-1 nCi0m3 1,0E08
17-Mar-11 15:00:O0Z Type: Nuclear Facility Accident 1 nCInm3 1,0E.09

REMIhr Weather: 40 km GFS _19oo pCiIm3 1,01E10
[1. 1 urem/hr 1.0E06 Model: HPAC 5.0 SPI 7110 pCI/m3 1.0E-11
F100 nrenmhr 1.0E.{7 Static Population Estimates: ]1 pCIIm3 1,0E-12

HIL nrem/hr 1.0E-09 LandScan 2009 100 fCIm3 10.OE-13
-1___________r __1. _____9_1110 UfCIOm3 1,0E-141

N: 1J 2

A*tt.

Note: these concentrations are
very low and not exceptionally
dangerous to human health,
but monitoring devices may
see hits.

l1 10200 400
i .. Kýlometers
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Fukushima Daiichi- Plume at 210oZ 17MAR2011 (Far)
GFS Forecast valid @ 1500Z 17MAR2011 From 1800Z 15MAR2011 Run

Total Activity
FACTS Isotope Air Concentration

Fukushima Daiichi 171Mar-11 21:00:00Z

FF(Rate) 37,421390 N1 141.03250 E ClIm3
Lion Field 090OZ 16MAR2011 0F0 nCIlm3 1.0R8
21:00:00Z Type: Nuclear Facility Accident 41 nCi/m3 1.0E.09

REM/hr Weather: 40 km GFS 0100 pC/m3 1.0E-10
t.0E06 Model: HPAC 5.0 SPI -]10 pCIIm3 1.0E-1i
1.OE-07 Static Population Estimates: ji pClIm3 1,0E-12
1,OE-08 LandScan 2009 [100 fCi1m3 1.0E.13
1.0E-09 

110 fCIhm3 1.0E.14

ALLEX'E
RTH Radlat
17-Mar-11

7i urem/hr
1100 nremlhr

,10 nrem/hr
1 nremlhi

0 ~*~* 1 24A -- _ Kilomnetersl

;; \

N

W

Note: these concentrafions
are very low and not
exceptionally dangerous to
human health, but
monitoring devices may see
hits,

hm m_: w _ Kilometers:

...............................-.....------. -
P
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Fukushima Daiichi- Plume at 0300Z 18MAR2011 (Far)
GFS Forecast valid @ 2100Z 17MAR2011 From 1800Z 15MAR2011 Run

-- nn uuuli
Total Activity

FACT______S Isotope Air Concentration

Fukushima Daiichi 18.Mar-11 03:00:OOZ
TEFF(Rate) 37,42139' NI 141.03250 E ClIm3
latlon Field 0900Z I6MAR20l1 010 nCItm3 1.0E.08
1 03:00:O0Z Type: Nuclear Facility Accident 011 nCI~m3 1,E-O9

REM/ht Weather: 40 km GFS 100 pCIlm3 1,E-10
0E.OE6 Mode]: HPAC 5,0 SPI 10 pCl/m3 1.0E.11

or 1.OE-07
1r.OE-07 Static Population Estimates: H

1OE-09 LandScan 2009 0100 fCl[m3 1.0E-13

# 0 fClIm3 1.0E.14

ALLEX'
RTH Rad
18-Mar-1

]1 uremihr
1100 nremih
'-lo nremlhr

iinrem/hr

N' Note: these concentrations
are very low and not
exceptionally dangerous to
human health, but
monitoring devices may
see hits.

,/r

.0' ~ 1 2 41 200 - - 400~1 - _____ Kdon1eter~
t•,,,I

.. -- L - -..-----...-..----.----.---.. ,.------ --1k
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Fukushima DaMichi- Plume at 0300Z 18MAR2011 (Far)
GFS Forecast valid @ 0300Z 18MAR2011 From 1800Z 15MAR2011 Run

I i=01mininuumm ll

ALLEXTEFF(Rate)
RTH Radiation Field
18-Mar-11 09:00:0OZ

REM/hr
1100 nremlhr 1,0E-07
i110 nremlhr 1,OE-08

.. I1 nremlhr 1.0E-O9

FACTS
Fukushima Daiichi
37,42139' N/ 141.03250 E
0900Z 16MAR2011
Type: Nuclear Facility Accident
Weather: 40 km GFS
Model: HPAC 5,0 SPI
Static Population Estimates:

LandScan 2009

Total Activity

isotope Air Concentration
18-Mar-11 09:00:OOZ

CIIm3

]I00 pClrm3 1.0E-10
710 pCiIm3 1.0E-11
11 pCI/m3 1,0E-12

J00 fCi/m3 1.0E.13
*1 fCilm3 1.0E-14

:0* 1 2 4I
M \ .I- -Kiianeiers

w
~MtM~

[0 ~4V~
,~.3 i.....

.dI~~J

/

\. \

Note: these concentrations
are very low and not
exceptionally dangerous to
human health, but
monitoring devices may see
hits.

m Kiiometersl
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Fukushima DaMichi
Most Likely Release Scenario

-nmmmmuuuii

Vertical Slice @ 2100Z 16 March
Total Activity

Isotope Air Concentration

16-Mar-11 21:00:00Z

1 pCi/m3 i.oE-12
100 fCI/m3 1.0E-13
10 OCI1m3 1.OE-14

7F

Concentration
16-Mar-l1 21:00:00Z (12.000 hr)

3=,11
I,.,II

Slice cross-
section

0 100 200 400 1

"U. , niontr

Z (kný

i.1

-0.040.0 35.84

Assumes
continuous

venting71.68 107.54
X (kmn)

Note: The plume will change shape and structure as a
function of time - slices at other times were similar or
smaller. Higher concentrations were generally at or
below I km elevation, lower concentrations up to
approx 2.8 km.

FACTS
Fukushima Daiichi
37.42139" N/ 141.0325' E
0900Z 16MAR2011
Type: Nuclear Facility Accident
Weather: 40 km GFS
Model; HPAC 5.0 SPI
Static Population Estimates:

LandScan 2009

Au-

Asof 0610Z 16MAR11 For Official Use Only 19

EZ 251 of 810



For Oflicial Use Only
Possible Release - SituatiolIal Details UInknown

SBackup: Radiation Unit Conversions
k i illi-- minuinuil

o Activity
- 1 Curie (Ci) -3.7 x 1010 Becquerels (Bq) =3.7 x 1010 disintegrations/sec
- Activity is a measure of atomic disintegrations per second.
- Exponentially decays with age and is relative to specific radio-nuclide and age.

, Exposure or Dose Rate
- 1 Gray (Gy)= 100 centi-Gray (cGy)
- 1 centi-Gray (cGy)= 1 radiation absorbed dose unit (rad)
- Dose is a measure of the energy deposited into a given mass.
- Exposure when integrated over a time combined with an estimate of human tissue damage

yields dose. Radiation detectors usually display instantaneous dose rate (e.g., cGy/hr, rad/hr).

° Dose Equivalent
- 1 Sievert (Sv) = 100 centi-Sievert (cSv)
- 1 centi-Sievert (cSv)= 1 Roentgen Equivalent to Man (REM)
- An equivalent measurement or estimation of possible damage from ionizing radiation to human

tissue, Dose Equivalent varies with type of human tissue exposed, ingestion, shielding, time,
radiation type and energy.

° Exposure
- 1 roentgen (R)= 2.58 * 1 QA-4 Coulombs (C) per kg (in air)
- Used to measure x and gamma ray radiation. 1 R - 1 rad -1 rem for x and gamma.

As of 0610Z 16MAR11 For Official Use Only 20
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Backup: Radiation Exposure Reference
MmmmuuuuuiilA

Eroosure

Cross Country Civilian Flight (cosmIc radiation)

Medical X-Ray (Chest)

MaUmogram

CT (Chest, Abdomen, and Pelvis)

Chernobyl Evacuation Zone

Hiroshima Survivor Inside Structure

Nagasaki Survivor Inside Structure

Average Background Annual Exposure in US. "otaW)

U Civilian Standards

Maximum Annual Public Exposure

Maximum Radiation Worker Annual Dose

General Emergency

Protective Actions (shelter or evacuate)

Evacuation required

1st Responder Dose Protecting valuable property 1

1st Responler Dose Lifesaving or protection of large populations 1

Maximum 1st Responder Dose

MirO -0EG,

Wartime high-priodty missions, to include life-saving

Operations other than war based on mission priolites and risk analysis

cG_ /Rad REM/cSv

0.004

0.01

0.4

1.8

10

78

156

0.62

OLyRad / REM cSv

0.1

5

I

1.0-5.0

5

10

25

25

cGYI Rad / REM IcSv

125

75

Reference

Mettler FA, et al: Effective Doses in Radiology and Diagnostic Nuclear Medicine, 2008

Mettler FA, et al: Effective Doses in Radiology and Diagnostic Nuclear Medicine, 2008

Mettler FA, et al: Effective Doses in Radiology and Diagnostic Nuclear Medicine, 2008

NCRP No. 160 (2006)

(10 CFR 20.1301)

(10 CFR 20.1201)

(NUREG.06,5/FEMA REP 1)

(EPA 400-R-92-001, 1992)

(EPA 400.R.92-001, 1992)

(EPA 400-R-92-001, 1992)

(EPA 400-R-92-001, 1992)

(EPA 400-R-92-001, 1992)

NATO STANAG-2473, 3 May 2000; USAFRRI, SP 03-1, April 2003

NATO STANAG-2473, 3 May 2000; USAFRRI, SP 03.1, Apil 2003

Note: Sieverts=Grays and Rad=REM for beta and gamma radiation as the Quality Factor is one.
tFEMA: Planning Guidance tor Protection and Recovery Following Radiological Dispersal Device (ROD) and Improvised Nuclear Device (IND) Incidents
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RADIATION

DOSE AMOUNT

rem

- 10.1 mrrm -- 1 iSv
lOmre.r, m m.

500 mrem 05 ros

1Irein --- in0S

5 rem - -- 0 mS

10 ren - - 100m

25remi 25- m

50 rei-, 500 m
10o ren -•LI Sv

ABSORBED ENEF
7; 100 rad = 1 Gy (gr

S u

E exa 18
P peta 1015

T tera icI2

6 gigs 10O9

iet

~v(0. 1 m Sv
v

•v

Sv

•GY
ay)

ne-
27 pCP

I nOl'
27 nCi'

1 MtCI'

27gii mC%

27 C!,

1 k~f,

27 kC0,

I MCI

37 rnq

-1 Bq

-37 Bq

-. k'q

-37 kSi

-1 MSq

-37 Meq

1 GSc

V S702q

.1 TB'

INrfS PREFIXES:

M mega 10
k kilo 103

c cenul 10-2

m miii 0-3
p

micro
narrc

Pico

10 "-
10 "-9

10-12

... . ..... .E Z .2 6 4 -o f 8 -10 - w f- mm- m"
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Official Use Only I('
RST Assessment of Fukushima Daiichi Units, 1500 March 24, 2011

Based on input from INPO, GEH, EPRI, Naval Reactors (with Bettis and KAPL), and
(b)(5) DOFINE

UNIT ONE (b)(5)

STATUS:

Core Status:

Core
Cooling:

Primary
Containment:
Secondary
Containment:
Spent Fuel
Pool:
Rad levels:

Other:

Damaged, fuel partially or fully exposed (JA!F, NISA, TEPCO) the volume of
sea water injected to cool the core has left enough salt to fill the lower plenum to
the core plate (GEH, INPO, Bettis, KAPL) Vessel temperatures 230C at bottom
drain, 240C at FW nozzle (b)(6) 0430 3/24) RPV, DW and torus pressure
increasing as a result of increased flowl (b)(6) 0430 3/24).
Seawater injection, injecting through feedwater 119 1/min, or 3001/min, or
7gal/min (JAIF, NISA, TEPCO) Recirculation pump seals have likely failed.
(GEH)
Not damaged, 58 psia (TEPCO is considering venting on 3124)

Severely damaged (hydrogen explosion)

Fuel covered, no seawater injected (b)(4),(b)l5) (JAIF, NISA, TEPCO)

DW 4780 R/hr, Torus 3490 R/hr (source instruments unknown), Outside plant
less than 6R/hr (TEPCO 9pm 3/20/11)
Electric power available, equipment testing in progress (JAIF, NISA, TEPCO)

b)(5)

ASSESMENT:

Damaged fuel that may have slumped to the bottom of the core and fuel in the lower region of
the core is likely encased in salt and core flow is severely restricted and likely blocked. The
core spray nozzles are likely salted up restricting core spray flow. Injecting seawater through
the feedwater system is cooling the vessel but limited if any flow past the fuel. GE believes that
water flow, if not blocked, should be filling the annulus re ion of the vessel t height.

(b)(4),(b)(5) I-here is
-•eiy nu water ievel inside ne core carre,. Natural circulation be ieved impeded by core
damage. it is difficult to determine how much cooling is getting to the fuel. Vessel temperature
readings are likely metal temperature which :ags actual conditions.

The fuel pool is slowly heating and has not reached saturation. Overhead photos (on-3/19)
show entire fue& floor covered by grey-brown debris of building roof.

The primary containment is not damaged.

RECOMMENDATIONS:
F[ (b)(4),(b)(5)

Attempt to inert with Nitrogen prior to venting and especially before utilizing
containment spray

Steam/condensing could jeopardize inert environment
* Hydroqen gas production more prevalent in saltwater than in fresh water

C

0

secured before 2 lbs. to
yi cva IL __LJ _ El . -- .. nh --

(b)(4),(b)(5)
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o Borate water if possible. (With salt in vessels, consider effect of acidic conditions
in vessel when deciding how much boron to add-)

Ensure SFP level maintained as full as nn-,'ihlI
0 I

(b)(4),(b)(5)

c vvnen Tooa0ing containment, consider the implications of water weight on
seismic cannhilitv nf .nntfinm n,- "

(b)(4),(b)(5)

CRD injection is desired for cooling material on bottcm of vessel.
F (b)(4),(b)(5)
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UNIT TWO

STATUS:
Core Status:

Core Cooling:

Primary
Containment:
Secondary
Containment:
Spent Fuel
Pool:
Rad Levels:
Other:

(b)(5)

seawater injection through RHR, bottom head temperature 105C, feed water
nozzle temperature 105C (JAIF, NISA, TEPCO) Recirculation pump seals
have likely failed. (b)(6)
Damage suspected (JAIF, NISA, TEPCO)

Damaged (JAIF, NISA, TEPCO), hoie in refuel floor siding (visual)

Fuel covered, seawater injected on March 20. fuel pool temperature 51C
(JAIF, NISA, TEPCO)
Drywell 4590 R/hr; Torus 193 R/hr (source instruments unknown)
External AC power has reached the unit: checking integrity of equipment
before energizing.

ASSESMENT;

Damaged fuel may have slumped to the bottom of the core and fue& in the lower region
of the core is likely encased in salt and core flow is most likely severely restricted and
likely blocked. The core spray nozzles are likely salted up restricting core spray flow (if
they were used for saltwater injection). Injecting seawater through the recirculation
system is cooling the vessel, but with limited if any. flow •ast -hp f; p1 I (hiA\(hVR

[(b)(4)(b)(5) Na.ural circulation believed impeded by core damage. It is difficult to
determine how mucn csoiing is getting to the fuel. Vessel temperature readings are
likely metal temperature which lags actual conditions.

.Low ieve! release path: fuel damaged, reactor coolant system potentially breached at
recirculatior. pump seals. primary containment damaged resulting in low level release.
There may be some scrubbing of the release if the release path is through the torus and
water level is maintained in the torus.

Fuel pool is heating up but is adequately cooled.

RECO
(b)(4),(b)(5)

E. Attempt to inert with Nitrogen prior to venting and especially before utilizing
containment spray

" Steam/condensing could jeopardize inert environment
" Hydrogen gas production more arevalent in salt water than in fresh water

C,

0

(b)(4),(b)(5) Containment spray should be secured before 2 lbs. to
prevent opening vacuum breakers

(b)(4),(b)(5)

* Borate water if possible. (With salt in vessels, consider effect of acidic conditions
in vessel when deciding how much boron to add.)
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Ensure SFP level maintained as full as
0 1

vvnen tooding containment, consider the implications of water weight on
seismic capabilitv of containment

(b)(4),(b)(5)

tt-<u injection is desired for cooling material on bottom of vessel.
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UNIT THREE

STATUS:
Core Status

Core Cooling

Primary
Containment
Secondary
Containment
Spent Fuel
Pool
Rad Levels:
Other:

(b)(5)

rnjecion trough R, bottom head temperature 185C, feed
water nozzle temperature 8r1 Q_(JAIF, NISA, TEPCO) Recirculation pump
seals have likely failed.I(b)(6)I
Damage suspected (JAIF, NISA, TEPCO)

Damaged (JAIF, NISA, TEPCO)

Low water level, spraying with sea water (JAIF, NISA, TEPCO)

DW 6000 R/hr, torus 158 R/hr (source instruments unknown)
External AC power has reached the unit, checking integrity of equipment
before energizing.

ASSESMENT:

Damaged fuel may have slumped to the bottom of the core and fuel in the lower region
of the core is likely encased in salt and coreflow is most likely severely restricted and
likely blocked. The core spray nozzles are likely salted up restricting core spray flow (if
they were used for saltwater injection b)(4),(b)(5)

water flow, if not blocked, shouid be fifiing the annulus region of the vessel to 2/3 core
height. There is likely no water level inside the core barrel. While core flow capability
may be affected due to continued salt build up, RPV water level indication is suspect due
to environment. Natural circulation believed impeded by core damage. It is difficult to
determine how much cooling is getting to the fuel. Vessel temperature readings are
likely metal temperature which lags actual conditions.

Low level release path: fuel damaged, reactor coolant system potentially breached at
Recircutation pump seals, primary containment damaged resulting in low level release.
There may be- some scrubbing of the release if the release path is through the torus and
water level is maintained in the torus.

Fuel pool is heating up but is adequately cooled, and fuel may have been ejected from
the pool (based on information from TEPCo of neutron sources found up to ! mile from
the units, and very high dose rate material that had to be bulldozed over between Units 3
and 4. It is aiso possible the material could have come from Unit 3)..

RECOMMENDATIONS:
(b)(4),(b)(5)

o Attempt to inert with Nitrogen prior to venting and especially before utilizing
containment spray

* Steam/condensing could jeopardize inert environment
* Hydrogen gas production more Prevalent n salt water than in fresh water

C.

(b)(4),(b)(5)
0

(b)(4),(b)5) lon ainmen spray should be secured before 2 lbs. to
prevent opening vacuum breakers

(b)(4),(b)(5)
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c Borate water if possible. (With salt in vessels, consider effect of acidic conditions
in vessel when deciding how much boron to add.)

Ensure SFP level maintained as full as possible
C

(b)(4),(b)(5)

? vvrnen Tloooing containment, consider the implications of water weight onseismic ca[ahili~t; nf r~nl•n~•

Seismic capability of c.-)nfPinrnPnt

(b)(4),(b)(5)

CRD injection is desired for cooling materiaf on bottom of vessel.
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UNIT FOUR

STATUS:
Core Status:

Core Cooling
Primary:
Containment
Secondary:
Containment:
Spent Fuel
Pool:

Rad Levels:

Other:

Offloaded 105 days at time at accident (JAIF, NISA, TEPCO)

Not necessary (JAIF. NISA, TEPCO)
Not applicable (JAIF, NISA, TEPCO)

Severely damaged, hydrogen explosion. (JAIF, NISA, TEPCO)

Low water level, spraying with sea water, hydrogen from the fuel pool
exploded, fuel pool is cool heating up very slowly (JAIF, NISA, TEPCO)
Temperature back up to 100 C (N ISA)t (b)(4),(b)(5)
3/24

External AC power has reached the unit, checking eiectrical integrity of
equipment before energizing. (JAIF, NISA, TEPCO)

ASSESSMENT:

Given the amount of decay heat in the fuel in the pool, it is likely that in the days
immediately following the accident, the fuel was partially uncovered. The lack of cooling
resulted in zirc water reaction and a release of hydrogen. The hydrogen exploded and
damaged secondary containment. The zirc water reaction could have continued,
resulting in a major source term release.

Fuel may have been eJected from the poo: (based on information from TEPCo of neutron
sources found up to 1 mile from the units, and very high dose rate material that had to
be bulldozed over between Units 3 and 4. It is also possible the material could have
come from Unit 3).

RECOMMENDATIONS&

(b)(4),(b)(5)

7
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UNIT FIVE

STATUS:

Core Status:
Core Cooling:

Primary
Containment:
Secondary
Containment:
Spent Fuel
Pool:
Other:

In vessel (JAIF, NISA, TEPCO)
Functional (JAIF, NISA, TEPCO)

Functional (JAIF, NISA, TEPCO)

Vent hole drilled in rooftop to avoid hydrogen build up (JAIF, NISA,
TEPCO)
Fuel pool cooling not functioning (JAIF, NISA, TEPCO)

External AC power supplying the unit, Unit 6 (?) diesel generators
available. Fuel Pool Cooling lost when pump failed (JAIF, NISA,
TEPCO)

ASSESSMENT:

Unit five is relatively stable

RECOMMENDATIONS:

(b)(5)

Monitor

8
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UNIT SIX

STATUS:

Core Status:
Core Cooling:
Primary
Containment:
Secondary
Containment:

.Spent Fuel
Pool:
Other:

In vessel (JAIF, NISA, TEPCO)
Functional (JAIF, NISA, TEPCO)
Functional (JAIF, NISA, TEPCO)

Vent hole drilled in rooftop to avoid hydrogen build up (JAIF, NISA,
TEPCO)
Fuel pool cooling functioning (JAIF, NISA, TEPCO)

External AC power supplying the unit, diesel generators available. Fuel
Pool Cooling iost when pump failed (JAIF, NISA, TEPCO)

ASSESSMENT:

Unit Six is relatively stable

RECOMMENDATIONS:

- Monitor

9
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ABBREVIATIONS:

GEH - General Electric Hitachi
INPO - Institute of Nuclear Power Operations
JAIF - Japan Atomic Industrial Forum
NISA - Nuclear and Industrial Safety Agency
TEPCO - Tokyo Electric Power Company

10
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From: PMT02 Hoc

Sent: Tuesday, March 15, 2011 10:02 PM

To: PMT02 Hoc; narac@llnl.gov; nitops@nnsa.doe.gov

Cc: cmht@nnsa.doe.gov; Brandon, Lou

Subject: NRC RASCAL estimations

Attachments: Case Summary & Source Term Unit 2 Core Melt.doc; Unit 2 core melt 03-15-11 2145

source term.csv

--- THIS IS A MONITORING OPERATION FOR THE FUKUSHIMA REACTOR IN JAPAN ---

This is a MONITORING OPERATION FOR THE JAPAN EARTHQUAKE TSUNAMI AFTERMATH.

Attached are two files for the Unit 2 core melt source term (.CSV and Case Summary files), which
were requested by Kevin Foster.

In addition to this email, you should have received an email recently for updated Unit 4 spent fuel
pool.

NRC Protective Measures Team
301-816-5419

Please reply to this email to acknowledge receipt.

This information should not be released at this time.

NO PARTICIPATION OR RESPONSE BY CMHT IS EXPECTED

--- THIS IS A MONITORING OPERATION FOR THE FUKUSHIMA REACTOR IN JAPAN
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From:
Sent:
To:

Cc:

Subject:
Attachments:

PMT02 Hoc

Wednesday, March 16, 2011 1:55 AM

narac@llnl.gov; nitops@nnsa.doe.gov
Brandon, Lou

NRC Rascal Estimations

Fukushima unit 4 - SF pool complete meld down - Case Summary.pdf; Fukushima Unit

4 estimate for 50 miles - TEDE - Puff - 03162011 0437UTC withLegend.pdf; Unit 4 spent

fuel data.csv

-- THIS IS A MONITORING OPERATION FOR THE FUKUSHIMA REACTOR IN JAPAN ---

This is a MONITORING OPERATION FOR THE JAPAN EARTHQUAKE TSUNAMI AFTERMATH.

This is a simulated run to characterize 100% melt down of spent fuel pool for unit 4. While this looks like a reactor core
damage run, we "creatively" modified the model to simulate damage to the unit 4 spent fuel pool. Unit 2 data was used

to simulate the unit 4 spent fuel pool scenario instead of creating another run.

This is not to be distributed until coordinated with the NRC, if at all.

PMT Dose Analyst (PMT02)
NRC Operation Center

THIS IS A NOT DRILL - THIS IS NOT A DRILL -- THIS IS NOT A DRILL
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From:
Sent:
To:
Cc:
Subject:
Attachments:

PMT02 Hoc
Tuesday, March 15, 2011 1:21 PM
PMT02 Hoc; narac@llnl.gov; nitops@nnsa.doe.gov
cmht@nnsa.doe.gov; Brandon, Lou

RE: NRC RASCAL estimations

RASCAL Source Term for Fukushima 4 fuel pool (3-15-11).csv

--- THIS IS A MONITORING OPERATION FOR THE FUKUSHIMA REACTOR IN JAPAN ---

This is a MONITORING OPERATION FOR THE JAPAN EARTHQUAKE TSUNAMI AFTERMATH.

Attached is the subject file, with revised unit 4 spent fuel inventory. The total released activity
estimate is based on 7 batches total with the last batch at 105 day old, for a 24 hours continuous
release.

301-816-5419 (NRC Protective Measures Team)

Please reply to this email to acknowledge receipt.

This information should not be released at this time.

NO PARTICIPATION OR RESPONSE BY CMHT IS EXPECTED

--- THIS IS A MONITORING OPERATION FOR THE FUKUSHIMA REACTOR IN JAPAN
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From: Mazaika, Michael

Sent: Tuesday, March 15, 2011 12:54 PM

To: PMT01 Hoc

Cc: Galletta, Thomas; Quinlan, Kevin; Harvey, Brad; Brown, David; Schaaf, Robert; Brandon,

Lou

Subject: Questions Re Model-Predicted Met Data

Folks:

Had some thoughts overnight regarding the Met data being used as input to RASCAL. As I recall, it is being driven by

forecast model output. You may have already gotten answers to these questions, but just to be sure:

(b)(4),(b)(5)

More to come regarding requests to obtain actual historical onsite Met data and offsite data from the Japan
Meteorological Agency.

I spoke with Dave Brown twice this morning. He advised me of the current staffing plan for this week and indicated that
it was not necessary to report to the office today. I will be available by phonel (b)(6) or e-mail. Tom, this and
my follow-up e-mail were the reason for my call around 11 AM; no need to return the call unless you want to discuss
further.

Thanks,

Mike

I
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From: Andrews, Tom
Sent: Tuesday, March 15, 2011 5:22 PM
To: Cortez, Ruben
Cc: Walker, Rae; George Athey; Brandon, Lou; Alferink, Beth; Howell, Linda
Subject: RE: Rascal 4 question

Appears to be a naming issue in RASCAL. I have reported it to Lou Brandon and George Athey.

Tom Andrews
Senior Emergency Response Coordinator
USNRC - Region IV
612 East Lamar, Suite 400
Arlington, TX 76011

Office: 817.860.8233
Facsimile: 817.860.8228
Cellular: (b)(6)

Tom Andrews - Incident Response Rule #24
Very few things scare people more than the lack of information.

From: Cortez, Ruben [mailto:Ruben.Cortez@dshs.state.tx.us]
Sent: Tuesday, March 15, 2011 1:16 PM
To: Andrews, Tom
Cc: Walker, Rae; George Athey; Brandon, Lou
Subject: Rascal 4 question

(b)(4),(b)(5)

Ruben Cortez
Inspection Unit MC 1986
Texas Department of State Health Services
PO BOX 149347
Austin, TX 78714-9347
Voice: 512/834-6770 x2004 Fax: 512/834-6622
ruben.cortezt-dshs.state.tx.us
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Station: College Station TX US KCLL 3 30.58 -96.37 98 99999 81 College Station TX US KCLL 3 30.58 -96.37 98 E
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Station: College Station TX US KCLL 3 30.58 -96.37 98 99999 81 College Station TX US KCLL 3 30.58 -96.37 98 99999 81
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Attachment Bryan fire.STD(3945 bytes ) cannot be converted to PDF
format.
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@t REiG&j 4NRC NEWS
U.S. NUCLEAR REGULATORY COMMISSION

Office of Public Affairs Telephone: 301/4 15-8200
C', Washington, D.C. 20555-0001

x. • .z "E-mail: opa.resource(F6,nrc.gov Site: www.nrc.pov
Blog: btpublic-bloe.nrc-•atewav.goy

No. 11-049 March 15, 2011

NRC PROVIDES PROTECTIVE ACTION RECOMMENDATIONS
TO STATE DEPARTMENT

Based on the Nuclear Regulatory Commission's analysis of all the data currently
available, the NRC has provided information to the Department of State that indicates it is
prudent to evacuate American citizens in Japan to a distance of up to 50 miles from the damaged
Fukushima reactors.

Under the guidelines for public safety that would be used in the United States under
similar circumstances, the NRC would recommend that residents within 50 miles of the affected
site evacuate. Among other things, in the United States protective actions recommendations are
implemented when projected doses could exceed 1-5 rem.

A rem is a measure of radiation dose. The average American is exposed to approximately
620 millirems, or 0.62 rem, of radiation each year from natural and manmade sources.

In making protective action recommendations, the NRC takes into account a variety of
factors that include weather, wind direction and speed, and the status of the problem at the
reactors.

Attached are the results of two sets of computer calculations used to support the NRC
assessment.

News releases are available through a free listserv subscription at the following Web address:
hrrp www. rc.uo.ublic-invohqistserver.htil. The NRC homepage at www.nrc.gov also offers a SUBSCRIBE
link, E-mail notifications are sent to subscribers when news releases are posted to NRC's website.
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Official Use Only
Not to be Further Distributed without NRC Permission

Discussion of the MARCH 16, 2011 PRESS RELEASE DOSE ASSESSMENT
ASSUMPTIONS

There are two dose assessments attached to the March 16th press release. Both assessments are worst

case hypothetical, computer model analyses of consequences for releases from the Fukushima site. The

first assessment assumed a Unit 2 reactor 100% core melt as an unfiltered release from a totally failed

containment and actual meteorological conditions during early morning hours of the date indicated. The

low dispersion characteristics included low wind speeds, relatively stable air, and light precipitation.

The second assessment represented multiple unit failures:1) Unit 2 with 33% reactor core damage; 2)

Unit 3 spent fuel pool with 50% damage (with 180 bundles of spent fuel discharged 105 days ago) ; and

3) Unit 4 spent fuel pool with 100% damage (with 550 bundles of spent fuel discharged 30 days ago) .

To account for the combined inventories of the three units, the staff adjusted the reactor power level, fuel

burnup and number of assemblies in the calculation. The meteorological conditions for the second

assessment also assumed actual conditions, but no precipitation, greater wind speeds, and less stable

atmospheric conditions, result in greater atmospheric dispersion. In addition, the source term included

two additional days of decay before release. For the multi-unit assessment, the increased decay time

before release and the greater atmospheric dispersion significantly reduced the resultant dose estimate.

Although the dose projections for the first assessment are somewhat higher than the second assessment,

the differences in the modeling assumptions did not affect the overall conclusion that protective action

guides would be exceeded beyond fifty miles. Both assessments are highly speculative, given the lack of

actual (representative) site data and assumed no mitigation of the current situation at the time of the

press release.

Although there is postulated reactor core damage in Unit 1 and Unit 3, the primary containment structure

is reported to be intact.

Official Use Only

Not to be Further Distributed without NRC Permission
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Japan Earthquake ResponseApril 6, 2011/I/0000 EDT

lI

'1, 1
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This information is for limited
distribution to those with a

NEED TO KNOW
and should not be forwarded outside
your agency or organization without

prior clearance from U.S. DOE

Contact: DOEINNSA Nuclear Incident
Team: NITOPS nnsa.do
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MCurrent Status

o Radiation levels continue to fall at Fukushima Daiichi complex
Reactors 1-4 and spent fuel pools generally stable and continue to
receive fresh water injections (see text SITREP for detailed info)
Two 70 foot Putzmeister concrete pumps expected to arrive in
Tokyo by end of week
TEPCO reports that crack in concrete shaft near Reactor 2 was
sealed using silica-based polymer and no longer leaking radioactive
water into Pacific.
Water Storage and Disposal:
o TEPCO continues to discharge lower-level radioactive waste water into

the ocean

Planning continues to ship 5 Savannah River Site storage tanks and
high activity trailer
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DOE/NNSA
Emergency Response

* Command, Control, Coordination: Deployed* (31)
* NuclearIncident Team (NIT): Coordinating overall emergency

response
Policy Working Group (PWG): Coordinating overall policy Yokota A

, Senior Energy Official: Primary Manager of deployed field teams (1) SEO
, Liaisons: DART, USPACOM, USAID, NRC (1) SEO Staff

# Modeling (18) CMRT
, National Atmospheric Release Advisory Center (NARAC): (7) AMS

conducting predictive radioactive atmospheric dispersion modeling US Embassy Tokyo
# Monitoring and Sampling (3) DART LNO

, Consequence Management Response Team (CMRT): Conducting USPACOM HQ
ground monitoring, air sampling and initial results analysis

. AerialMeasuring System (AMS): Conducts aerial detecton for (1) LNO
mapping radiological ground material deposits Upcoming personnel changes:

* Currently 3 platforms: 1 Fixed, 2 Rotary

* Assessment Several personnel enroute to/from

, Consequence Management Home Team (CMHT): Scientific Japan 3-6 April.
assessment of data updated daily from ground measurements and
AMS flights "The number deployed does not

* Medical Consultation currently reflect DOE/NNSA personnel

, Radiation Emergency Assistance Center!Training Site assisting in nuclear energy (NE)

(REAC/TS): Providing medical advice about radiological exposure aspects of the response,

4
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Significant Events: Past 24 Hrs.
International Engagement:

o Briefed Ambassador Roos, Admiral Walsh, Assistant Secretary Lyons and
separately MOD delegation on DOE CM and AMS capabilities

o Coordinated with and seeking approval from MEXT and MOFA on
unattended Early Warning System deployment locations
Bilateral aerial monitoring operations began today with MEXT and AMS
calibration flight

o Coordinated with MAFF on identification of soil sample shipment logistics

# 2 High Purity Germanium (HPGe) arrived in Japan to loan to GOJ

Nuclear Incident Team:

* Provided ground monitoring and aerial measuring data spreadsheets to
CDC, FDA, HHS, USDA, EPA, NRC, DHS, NR, DIA, NCMI, and WH

+ Continued coordination of rotation for deployed personnel
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Significant Events: Past 24 Hrs.
Operations:
* Modeling

NARAC: Continued work on products normalizing NARAC models to
measurements taken in the field. Preliminary assessment of time
correlated deposition and further assessment of dose rate measurements
correlated to actual weather patterns

* Field Monitoring and Assessment
AMS UH-l: Flew from the Fukushima Daiichi plant south to the 30 km
line along the coast

AMS C-12: Did not fly today
u No ground monitoring teams today due to personnel turnover

Continued monitoring activities at the US Embassy Japan and the
Embassy Resident Towers in Tokyo, CMOC TOC at Yokota AB, and
Yokuska Naval Base

+ Medical Consult
s Nothing substantial to report
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Data Inputs

Monitoring r anizaigns.4T:ovtdi
262* hours total flying time for * Consequence WMgennal:::.. , CMRT •;

Aerial Measuring System (AMS) CMR .s
fixed and rotary-wings -: ,AFRAT .. . -.it ...External=US .. . ... . • :':}:•K!

1000 otli Ld .~ Ia 'Emergen-cyC MtandCenter, USApproximately 100,000 total field E-.nbassyjo,_nes

measurements taken by DOE, " -- USAS.mmC- Cnd .::... :

DoD, and GOJ fixed stations and F.enrfniaManne Poshjr -an
4 .ý.NucleafRt latxt -.m-n • ipn

deployed teams Naval Reacto . .

un ~ ~MiistiyofF reigiiairsf(IvIFAS a m p l i n g .. - .1 o .. , • . . . ... . . - . -- . - ý. .

Sam'pg.Nodear Safet Te--d•c -i.& n .
240 total air samples taken at US .:I7.- eft)Power C 06R T

Woi y of Agricultur Forest a-i:dfacilities throughout Japan R*Mnis o F9

undergoing lab analysis in US c:i-enc, andiTechnon,•og(M9E7.Y
_..--....Mimitf of Heahlh, Velfare and L -a • :-

1 US soil sample at LLNL for lab M - ie.••.ln: duk4-ýkf*.Agenij(Nsýi;-

analysis --

*Effective 5 April 2011 flight hours have been re-calculated to reflect total time on mission to include

fuel stops 7
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UGuide to Interpretation
US EPA Derived Response Levels (DRLs) for Evacuation and Relocation

I Early Phase DRL
If a person is in danger of receiving an external radiation dose of 1 Rem over 4 days, the EPA

recommends evacuation until radiation levels decrease. This area is indicated by red.

First Year DRL
If a person is in danger of receiving an external radiation dose greater than 2 Rem during the

first year, the EPA recommends relocation until radiation levels decrease. This is not an
urgent action because the dose is received over a full year. This area is indicated by orange.

Fifty Year DRL
If a person is in danger of receiving an external radiation dose greater than 5 Rem over 50

years, the EPA recommends relocation until radiation levels decrease. This is not an urgent
action because the dose is received over fifty years. This area falls within the second year
DRL.

Second Year DRL
If a person is in danger of receiving an external radiation dose of greater than 0.5 Rem in the

second year (or any subsequent year), the EPA recommends relocation until radiation levels
decrease. This area is indicated by yellow.

These calculations account for multiple variables. For instance, radiation is most intense in the first days following its
release therefore dose reduction may be met by evacuating early in the response.

Protective actions are frequently expressed in dose rates. The dose rate is an indicator that residents would accumulate
the threshold dose if they stayed in the area the entire time expressed (e.g. 1 year, 2 years, 50 years).
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Guide to Interpretation
Areas at Risk for Agricultural Contamination

Aerial measurements can indicate areas where agricultural monitoring and sampling
should occur, although they cannot directly determine the amount of contamination of
agricultural products grown in these areas.

AMS monitoring results in areas beyond 25 miles from the Fukushima Daiichi reactors
show areas where dose rates are many times higher than historical background.

The measured external dose rates in these areas are not high enough to warrant
evacuation or relocation of the population, however, lower levels of radioactive
contamination in agricultural products provide more of a risk because the radioactive
material can be ingested into the body. Agricultural monitoring in these areas may be
warranted.

Areas 10 to 100 times historical background are indicated by green.

QA•. Areas 2 to 10 times historical background are indicated by light blue.

Areas at or near historical background are indicated by dark blue.

9
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Forecasted Weather
April 6m7, 2011

0410612011 20:00:00 JST 04/0712011 00:00:00 JST 04/07/2011 17:00:00 JST
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Planned Operations:
Next 24 Hrs

Aerial Monitoring
, AMS UH-1: Continue flying from Fukushima Daiichi plant south to 30 km

line along the coast.

AMS C-12: Fly west of Fukushima Daiichi plant between 40-60 km. Flight
plan coordinated with MEXT.
Future flights will be coordinated with MEXT. All areas inside 80 km from
plant will be surveyed from 6-12 April. AMS will fly inside the 60 km line;
MEXT will fly outside the 60 km line

Ground Monitoring
* Complete beta/gamma exposure rate surveys. Radio nuclide evaluations

are to include in-situ measurement assessment of gamma isotopes.

# Continue monitoring activities at the US Embassy Japan and Embassy
Resident Towers in Tokyo, CMOC TOC at Yokota AB, and Yokosuka
Naval Base.

a Continuing work to implement the Early Warning Array utilizing Infields
and SMC.

14
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Severe Accidents and
the Melcor Code

Background

The risk to the public from nuclear powergeneration arises if
an accident progresses to the point at which fuel degradation
occurs, and large quantities of radioactive materials are released
into the environment. The NRC has invested heavily in the
investigation of severe reactor accidents and has developed
computer codes for the analysis of severe accident phenomena

and progression. Expertise on severe accident phenomenological
behavior and a quantitative predictive capability for simulating
the response of nuclear power systems to severe accidents are
essential to the NRC's mission. The role of such expertise
and analytical capability is potentially wide ranging in the
regulatory environment, which includes the transition to a
more risk-informed regulatory framework and to the study of
vulnerabilities of nuclear power plants. MELCOR represents
the current state of the art in severe accident analysis, which has
developed through NRC and international research performed
since the accident at Three Mile Island in 1979.

Objective

The objective of this research is to maintain NRC staff expertise
on severe accident phenomenological behavior and a computer
code for analysis of nuclear power plants' response to severe

accidents.

Approach

The MELCOR code is a fully integrated, engineering-level
computer code whose primary purpose is to model the
progression of postulated accidents in light-water reactors
(LWRs), as well as in nonreactor systems (e.g., spent fuel pool

(SFP) and dry cask). MELCOR is a modular code consisting of
three general types of packages: (I) basic physical phenomena
(i.e., hydrodynamics-control volume and flowpaths, heat

and mass transfer to structures, gas combustion, aerosol and
vapor physics), (2) reactor-specific phenomena (i.e., decay
heat generation, core degradation and relocation, ex-vessel
phenomena, engineering safety systems), and (3) support

functions (i.e., thermodynamics, equations of state, material
properties, data-handling utilities, equation solvers). These'
packages model the major systems of a nuclear power plant
and their associated interactions (see Figures 3.2. and 3.3).
MELCOR 1.8.6 (Fortran 77) was released in September
2005; the code modernization effort resulted in the release of

MELCOR 2.0 (Fortran 95) in September 2006. The latest
version (MELCOR 2.1) was released in September 2008.

Current activities will include development and implementation
of new and improved models to predict the severe accident
behavior of advanced non-LWR reactor designs.

Severe accident competency is needed to evaluate new generic
severe accident issues and to address risk-informed regulatory
initiatives and operating reactor issues associated with plant
changes, as in the case of steam generator tube integrity.
Licensees will continue to pursue plant modifications that
require assessment of incremental risk impacts that will
necessitate analysis of phenomena related to severe accidents.
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Figure 3.2 MELCOR modeling capabilities

Figure 3.3 MELCOR plant modeling approach

Applications

The improved understanding of phenomenological behavior
and modeling in severe accidents and their implementation in

MELCOR directly impacted the analytical methods and criteria
adopted for design-basis accidents (e.g., source term research
and the revised source term). The development of best-estimate
severe accident models in the future is expected to improve the
licensing evaluation models. The development of best-estimate

United States Nuclear Regulatory Commission
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models reveals, quantitatively, margins in existing models.
Activities associated with the development, assessment, and
applications of MELCOR include the following:

" safety analysis and risk decisionmaking

- revision of the NRC's alternative source term
(NUREG- 1465, "Accident Source Terms for Light-
Water Nuclear Power Plants," issued February 1995) for
high-burnup fuel and mixed-oxide (MOX) fuel

- new reactor certification (Advanced Passive 1000
Megawatt (AP1000), Economic Simplified Boiling-
Water Reactor (ESBWR), U.S. Evolutionary Power
Reactor (EPR), U.S. Advanced Pressurized-Water
Reactor (U.S. APWR), Advanced Boiling-Water Reactor
(ABWR))

" experimental analyses and code validation activities

nuclear power plant beyond-design-basis accidents

" aerosol transport and deposition in steam generators during

bypass accidents

" risk of steam generator tube rupture induced by a severe
accident

" effects of air ingress on fission product release

" vulnerabilities of SFP to accidents

under development. The models run in severe accident and
design-basis accident modes (containment peak pressure and
source term). The models provide a convenient display system
for the user to define an accident sequence by introducing
system malfunctions (e.g., loss-of-coolant accident (LOCA))
and controls (e.g., emergency core cooling system (ECCS)) to
mitigate the consequences of the accident. In addition, the user
can visually see the progression of an accident (e.g., core heatup
and degradation) as the calculation is progressing. The following
figures illustrate examples of the simulation models for the EPR
and ABWR, including core degradation and available system
interfaces.

Figure 3.4 EPR simulation model

* state-of-the-art consequence
analysis

National laboratories,
universities (e.g., Texas A&M),
and international organizations
(e.g., Paul Scherrer Institute in
Switzerland) are involved in the
MELCOR code development
effort.

A Symbolic Nuclear Analysis
Package (SNAP) plug-in has
been developed for MELCOR,
and the integration of
MELCOR and SNAP provides
a more user friendly system
for input deck preparation
and accident simulation. The
accident simulation models
for new reactor designs,
including the EPR (see Figures
3.4 and 3.6), ABWR (see
Figure 3.5), U.S. APWR,
AP1000, and ESBWR, are
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Figure 3.5 ABWR core heatup and degradation
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of separate effects experiments to further address the
ex-vessel debris coolability issue. The results will be used to
develop coolability models.

* *Behavior of Iodine Project (BIP), Nuclear Energy Agency,
* Committee on the Safety of Nuclear Installations
* (France): Experimental investigations of iodine behavior in

containment during conditions following a severe accident
for computer code model development and validation.
BIP addresses the uncertainties related to iodine behavior
(especially with respect to iodine interactions with paints).
Together with complementary testing at Atomic Energy
of Canada Ltd. (AECL) and IRSN, this project advances
and quantifies the state of the art on modeling of iodine
behavior in the containment. Adequate modeling of iodine
behavior is crucial in determining the need for pH control in
containment sump. The proposed research will complement
the ongoing IRSN projects of France Phdbus-FP and follow-
on program, Phcbus STSET.
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I. ~
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Figure 3.6 EPR user interface model

International Collaborations

For More Information
Contact Hossein Esmaili, RES/DSA at 301-251-7554 or
Hossein.Esmaili@nrc.gov

The following examples of international collaborations resulted
in MELCOR improvements:

" NRC Cooperative Severe Accident Research Program
(CSARP)

" MELCOR Code Assessment Program (MCAP)

" Phibus-Fission Products (Ph~bus FP), VERCORS (a French
test program), and follow-on program (Phbus-Source Term
Separate Effects Test Project (STSET)), French Institute for
Radiological Protection and Nudear Safety (IRSN): This
project investigates fission product releases and degradation of
uranium dioxide (UO2) fuel (including bumup greater than
40 gigawatt day per metric [on) and MOX fuel under severe
accident conditions, and the effects of air ingress on core
degradation and fission product release. Results are used to
validate the NUREG-1465 source term and MELCOR code.

" German QUENCH experiment program to investigate
overheated fuel.

" ARTIST, Paul Scherrer Institute (Switzerland); This project
investigates experimentally the potential mitigation of
radioactive material releases through the secondary side of
a steam generator. Results from this research would allow
the NRC to decide whether improved source term bypass
models are needed.

" Molten Core Concrete Interaction Program, Organization
for Economic Cooperation and Development (OECD) and
Argonne National Laboratory (U.S.): This project consists

United States Nuclear Regulatory Commission
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BLUF: The Japanese provisional limit for water of 300 Bq/l of 1-131 is not protective for children over

one year of age and less than 18 years of age because the thyroid dose assumed by drinking water at the

limit for even a limited period of time (less than 60 days) produces a thyroid dose in excess of the PAG

when combined with the other pathways of exposure (air and food) likely to exist at the time when such

a limit is reached.
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Mine Safety and Health Administration i Peir Pr,,tng This Pale
MSHA - Protecting Miners' Safety and Health Since 1978

Special Hazards of Acetylene

Acetylene is the most common gas used for fueling cutting torches in both general industry and the mining incustry.
When mixed with pure oxygen in a cutting torch assembly, an acetylene flame can theoretically reach over 5700

0
F. Users

of this type of equipment are generally familiar with the fire hazards associated hot flames and the production of hot
slag. However, many users may not be aware of the unique characteristics of acetylene itself that create special hazards
compared to other fuel gases.

Chemical Composition: An acetylene molecule is composed of two carbon atoms and two hydrogen atoms. The two
carbon atoms are held together by what is known as a triple carbon bond. This bond is useful in that it stores substantial
energy that can be released as heat during combustion. However, the triple carbon bond is unstable, making acetylene
gas very sensitive to conditions such as excess pressure, excess temperature, static electricity, or mechanical shock.

Storaqe: Because of acetylene's unstable nature, it must be stored under special conditions. This is accomplished by

dissolving the acetylene in liquid acetone. The liquid acetone is then stored in the acetylene cylinder, which in turn, is
filled with a porous (sponge-like) cementitious material.

" NEVER ATTEMPT TO STORE OR INJECT ACETYLENE GAS INTO ANY TYPE OF VESSEL, TANK, OR ENCLOSURE.
IMPROPERLY STORED ACETYLENE GAS IS UNSTABLE.

" ACETYLENE GAS REGULATORS SHOULD NOT EXCEED A SETTING OF 15 P.S.I.G.

* FLAME ARRESTORS AND CHECK VALVES SHOULD BE INSTALLED AT BOTH THE TORCH BASE HOSE CONNECTIONS
AND AT THE REGULATOR HOSE CONNECTIONS.

" ACETYLENE CYLINDERS SHOULD BE PROPERLY SECURED AT ALL TIMES. MOVEMENT OF CYLINDERS SHOULD BE
DONE WITH CARE. CYLINDERS SHOULD BE PROTECTED FROM FLAME OR HEAT.

When exposed to excess temperature, pressure, or mechanical shock, pure or less than pure acetylene gas can
undergo a violent, explosive decomposition reaction. Additionally, if this reaction, or an ignition of acetylene
occurs within the torch base or supply hose, it can propagate back into the storage cylinder causing it to
explode violently.

Flammable range: Acetylene has a very wide range of flammability. The lower flammable limit (LFL) is typically listed as
2.5% and the upper flammable limit (UFL) is listed as 

8 1%. Although acetylene will not undergo combustion at
concentrations above the UFL, it can undergo an explosive decomposition reaction, even at concentrations of 100%.

" NEVER USE ACETYLENE OR ITS EQUIPMENT IN ANY WAY NOT CONSISTANT WITH RECOGNIZED GOOD PRACTICE.

" ALWAYS MAINTAIN ACETYLENE CUTTING EQUIPMENT IN PROPER WORKING CONDITION TO PREVENT
INADVERTANT LEAKAGE OF ACETYLENE OR OXYGEN INTO THE SURROUNDING WORK ENVIRONMENT.

" WHILE STORAGE IN A HORIZONTAL POSITION DOES NOT MAKE THE ACETYLENE LESS STABLE OR SAFE, IT DOES
INCREASE THE LIKELIHOOD OF SOLVENT LOSS, WHICH WILL RESULT IN A LOWER FLAME QUALITY WHEN THE
CYLINDER IS USED. THEREFORE IT IS ALWAYS PREFERABLE TO STORE AN ACETYLENE CYLINDER IN AN UPRIGHT
POSITION.

Acetylene gas is ignitable over a wide range of concentrations.

Ease of ignition: Acetylene is a very easy gas to ignite. In fact, the energy from a static spark capable of igniting
acetylene is lower than for any other fuel gas except hydrogen. The ignition energy of acetylene in air is approximately
seventeen times lower than that of methane. The static charge developed by walking across a carpet floor on a dry day
can be 1700 times greater than that needed to ignite acetylene. When mixed with pure oxygen, the ignition energy of
acetylene is almost 100 times lower than it is in air.

" NEVER DISCHARGE UNBURNED ACETYLENE GAS FROM A TORCH EXCEPT FOR THE NORMAL PROCESS OF LIGHTING
THE TORCH.

" NEVER DISCHARGE UNBURNED ACETYLENE GAS FROM A TORCH INTO ANY TYPE OF CONTAINER OR VESSEL.

SWhen unburned acetylene gas is discharged from a torch, static electricity can be generated at the torch tip. If
the tip comes in contact with a ground path, a static spark capable of igniting the acetylene can occur.

Rate of combustion reaction: Because of its simple chemical make up and sensitive triple bond, acetylene burns at a very
fast rate. This very fast burning rate can accelerate the rate at which pressure is generated in an explosion beyond what
would occur for other fuels. This, in turn, can make acetylene explosions more violent than for other fuels.

* NEVER DISCHARGE UNBURNED ACETYLENE GAS INTO ANY TYPE OF CONTAINER, VESSEL, ENCLOSURE, OR PIPE
(SUCH AS A "POTATO GUN") WITH THE INTENT OF IGNITING THE GAS TO "DEMONSTRATE" THE HAZARDS OF
ACETYLENE, OR TO PROPEL AN OBJECT FROM AN ENCLOSURE OR TUBE.

http://wvww.msha.gov/alerts/hazardsofacetylene.htm 04/22/2011
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Because of the very fast reaction rate of burning acetylene, it is not generally possible to design an enclosure to
safely vent the explosive pressures. Furthermore, because of the ease of ignition of acetylene, premature
ignition is very possible.

ACETYLENE DATA

General Information [1]
CAS No. 74-86-2
DOT/UN No. 1001
Normal state: colorless gas with garlic-like odor.
Chemical formula C2H2 or H C C H
Molecular weight: 26.04
Vapor density: 0.9

Classification Data (2]
NFPA Hazard Label (health-fire-reactivity): 0-4-3
Note: reactivity rating can be reduced to 2 when acetylene is properly stored dissolved in acetone in approved cylinders.
NOTE: It is prohibited by federal law (USDOT) to transport acetylene except when dissolved in acetone in approved
cylinders.
NFPA classification: Class 1A flammable liquid
Boiling point: 119 0 F

Flammable limits in air [1]
Lower limit (LFL) 2.5%
Upper limit (UEL) 82%

WARNING Even at concentrations above 82%, all the way up to 100%, acetylene is still a significant hazard because it
can explosively decompose even at these high concentrations. [3]

Ignition Data [3]
Minimum ignition energy in air: 17 microjoules
Minimum ignition energy in 02: 0.2 microjoules
Autoignition temperature in air: 581OF
Autoignition temperature in 02: 565OF

Chemistry (4)
Stoichiometric concentration in air: 7.73%
Peak explosion pressure ratio (deflagration) in stoichiometric air concentration: 9.7
Constant pressure, adiabatic flame temperature (Stoichiometric in air): 41081F
Stoichiometric concentration in 02: 28.6%
Peak explosion pressure ratio (deflagration) in stoichiometric 02 concentration: 17
Constant pressure, adiabatic flame temperature (Stoichiometric in 02): 5556*F

Explosion Data (5]
Measured peak explosion pressure: 10.6 atmospheres.
Measured peak rate of pressure rise: 1415 bar-meters per second

Fundamental burning velocity in air (6]
157 centimeters per second
Heats of Combustion and Formation (3]
Gross heat of combustion: 1299.6 kilojoules per gram-mole
Net Heat of combustion: 1255.5 kilojoules per gram-mole
Heat of formation: 226.7 kilojoules per gram-mole

DATA SOURCES

[1) Lewis, Richard J., Sr., Sax's Dangerous Properties of Industrial Materials, Eighth Edition, Van Nostrand Reinhold, New
York, NY

[2] NFPA 325M - 1994, Guide to Fire Hazard Properties of Flammable Liquids, Gases, and Volatile Solids. The National
Fire Protection Association, Quincy MA

[3] Babrauskas, Vytenis, Ignition Handbook, Fire Science Publishers/Society of Fire Protection Engineers, Issaquah WA

[4] Mine Safety and Health Administration, Technical Support, Triadelphia WV, internal calculation.

[5] NFPA 68- 2002, Guide for Venting of Deflagrations, The National Fire Protection Association, Quincy MA

[6] Kuchta, Joseph M., Investigation of Fire and Explosion Accidents in the Chemical, Mining, and Fuel-Related Industries
A Manual, U.S. Bureau of Mines, Bulletin 680.

ADDITIONAL READINGS

http://vPNw.msha.gov/alertsihazardsofacetylene.htm
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Fire Protection Handbook, 19th Edition, Arthur E. Cote, Editor-in-Chief, National Fire Protection Association, Quincy MA

NFPA 51-2002, Standard for the Design and Installation of Oxygen-Fuel Gas Systems for Welding, Cutting, and Allied
Processes, National Fire Protection Association, Quincy MA

NFPA 51B - 1999, Standard for Fire Prevention During Welding, Cutting, and Other Hot Work, National Fire Protection
Association, Quincy MA

NFPA 326 - 1999, Standard for the Safeguarding of Tanks and Containers for Entry, Cleaning, or Repair, National Fire
Protection Association, Quincy MA

U.S. Department of Labor, Mine Safety and Health Administration, Code of Federal Regulations, Title 30, Mineral
Resources. U.S. Government Printing Office, Washington DC

U.S. Department of Transportation, Code of Federal Regulations, Title 49, Transportation, U.S. Government Printing
Office, Washington DC
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Figure 2. Unit 3 and Unit 4 buildings and associated vent lines connecting the buildings to
the stack.
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06105/2011
11:43:42

Response
Attachment

I ¶.eques _

I Attachment:

Record #: 5204

RST Accident Seq

Analyst

mathew panicker

0510412011 13:23:32

Desc: The attached document on Fukushima
plant instrumentation needs to be reviewed
by experts on I and C before it is distributed
to the consortium team.. The document is
attached. Also there is a question from DOE
regarding the method of measurement of
water level and water temperature of spent
fuel pool at the plant Only the document is
attached

Response:

NRC Office

NRR

05104/2011
13:23:32

Response
Attachment:

06105/2011
19:23:00

05/06/2011
14.57:30

2: Assigned

Keques=
Attachment:

Desc: Japan Site Team requested that
guidance be provided to NISA on
Organization Changes following Post
Accident Response. For example, after 9)11,
the NRC made significant organizational
changes. Other examples would be actions
taken after Davis-Besse, Y2K and TMI (TMI
Information may be dated)

Record #. 6027

RST BWR Systems
and Ops Analyst

Michael Brown

What changes were made?
What worked well?
What didn't work well?

Dave recommended that as documents are
located (e.g. IMC 0350) that these documents
be provided to the Japan Site Team and
NISA ASAP.

The goal is that in - 2 weeks a document
can be provided to NISA with our
recommendations.

Update 05.02.11: This task was assigned to
Allan Howe of DORL
Response: NSIR)NRR and Roy Zimmerman
may be familiar with this Issue.

Update 05.02.11: This task was assigned to
Allan Howe of DORL

Update 5/6111 -John Stang x1345 has been
assigned to work on it. Left him a message,
asking for a status update -MB

RST (All)

NSIR

05112/2011
14:12:08

Dave Skeenl 2: Assigned Edit!
Chuck Casto

041271201114:12:08
04/2712011 05/11/2011
14:12:08 14:24:54

I
Response

Attachment:

Deec: 176,000 gallons/day are pumped out of
the Unit 2 turbine building which appears
not to affect the water level in the turbine
building. Similar issues exist in Units I and
3. Evaluate the mass balance for the water
in and out of the plant to improve our
understanding of the sources of the water.

Record #: 6010

RST Accident Seq
RST (All)
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Analyst

andrzeJ drozd

0412712011 04:23:10

The desired result is a clearer picture of how

much of the water being pumped into each
reactor building may be escaping, and what
amount of groundwater, if any, is entering
the buildings. Include in the water mass

balance consideration of updated estimates
of the decay heat level for each Unit

Response: Update 06.02.11 (RST02): Email

sent to Ste•e Garchow seeking confirmation
that Information already provided is

sufficient

NRR Andrzej
Drozd

2: Assigned Edit

04127)2011 0412912011
064:23:10 14:41 :32

Kequest
Attachment:

Response
Attachment

Record #: 5196

EST Coordinator

Rebecca Stone

Desc: Desc: Japan RST requests HQ to
evaluate the information In the attachments

regarding TEPCO's plan to reinforce the Unit
4 SFP. We are particularly interested in any

structural concerns that HQ may identify.

NOTE: First attachment is here;

Response: Received response from NRR -

attached document

Send response to Japan Team - awaiting
response prior to closing
Ready to close

NRC Office

NRR

06/04/2011
03:22:54

06/1112011
16:00:00

Japan RST

0510412011 03:22:64

I Kequest
achment:

Response
Attachment:

Record# 5068
RST Severe Accident
Analyst

Donnie Harrison

04128/2011 13:24:43

Desc: NRR to perform simplified risk

assessment of affected spent fuel pools
(similar to Draft Risk Assessment of the

affected repctors performed by Jeff Mittman

of the Japan Team) and provide key insights

from that assessment to Japan Team

Update 04129/11 - NRR to continue this
assessment, will forward to Jeff Mittman by

Monday Morning Japan lime (Sunday Night

EDT)-

Response: Update 05.02.11 RST02: We will
verify with the Japan Team on 05.03 call that

they have Information they need. Will define
whether this tracker will be closed out or
not
Japan Site-Team Indicated that Jeff Mitman
will discuss the SFP risk assessment with

NRR staff upon return to HOL

Update 06.02.11 RST 02 1432hre: Package
has been sent to the Site Team by NRC Ops
Center yesturday (see attached zip file

psword: rst01rstD1).

Update 516/11 - sent email to Mike Cheok, D.
Harrison, J. Mittman, J. Circle and S. Meng

asking for a status update.

RST (All)

NRR

Chuck Casto

04128/2011
13:24:43

Request
I A4-,k..a.4

Response
Attachment:

Record #. S066

RST BWR Systems

and Ops Analyst

Michael Brown

0412812011 10:16:27

Desc: Call Damlan Peco (DOE) at 301-903-
7283 on Monday 6/2/11 during dayshift to

discuss setting up a routine phone call
between DOE, NRC (HQ) and Chuck Casto to

coordinate actions between DOE and NRC.

Update: Please keep Skip Young in the loop
as he will be the POC for Interfacing on this

coordination. (per email from Brian Wittick
4129111)

Response: A one-time call is scheduled for

09:30 am between DOE and Chuck Casto to

discuss responsibilities. This is not the

routine call that is being set up for later.

Dave Skeen has the lead to work this Item

with Damlan.

NRC Office

NRR

Damian Peco

0412812011
10:16:27

ArequehtIAttachment: Response
Attachment:

Record # 5026

RST BWR Systems
and Ops Analyst

Michael Brown

Desc: NRR to review Draft Risk Assessment
performed by Jeff Mittman of the Japan
Team as an independent check prior to

providing information to Japan

Update 04/29/2011 - Please consider Tasker
5017 responses in reviewtassessment, which
Includes information related to remaining
energy in vessel that could affect this tasker

assessmnt

RST (All)

NRR

I Mike BrownZ 489



Response: Set up call for NRR reviewers to
discuss comments with Jeff Mitman prior to
providing Information to Japan. 0412912011

0412712011 13:57:33 13:57:33
Update 5/5111 - sent email to Mike Cheok, D.

Harrison, J. Mittman, J. Circle and S. Meng

asking for a status update.

Request Response
Attachment: Attachment:

Desc: -Will be assigned upon completion

of review of Roadmap by NRR, estimated
week of April 25......

Reactor TA is requesting a "follow-up

discussion at an appropriate time" regarding
the TEPCO Roadmap to Restoration.

Text of request follows:

From: Franovich, Mike
Sent, Sunday, April 17, 2011 11:19 AM
To: OST01 HOC

Cc: Hoc, PMT12; RST01 Hoc; LIA08 Hoc;
Tracy, Glenn; Zimmerman, Roy; Castleman,
Patrick; Orders, William; Hipschman,
Thomas; Snodderly, Michael
Subject: RE: TEPCO "Roadmap towards

Restoration"

• r. i" "(b)(5) :, :. . .

Record M: 4835 (Select)

LT Coordinator Commissioner

2 Medium Russell Chazenl ET Director Ostendorffs
vlr -Office

Mike Franovich
Technical Assistant for Reactors

Office of Commissioner Ostendorfi
301-415-1784

From: OST0t HOC
Sent: Sund'ay, April 17, 20116:37 AM
To: Castleman, Patrick; Orders, William:
Franovich, Mike; Hipschman, Thomas;

Snodderly, Michael
Cc: Hoc, PMT12; RST01 Hoc; LIA08 Hoc;

Tracy, Glenn; Zimmerman, Roy
Subject: TEPCO "Roadmap towards
Restoration"

On April 17, TEPCO presented the attached

Roadmap to Restoration, and METI provided
a subsequent statement. DOS has requested
NRC's thou~ghts on the plan through brief,
high 4evel bullets to be used by the SoS
upon her return to the US. The HOC Team
and Japan Team are drafting points at this
time. Requested by noon, Sunday 4117 to
DOS Embassy.

04/1712011
04117/2011 11:46:52 Response: 11:46:52

Request Response
Attachment: Attachment:

Desc: RES/DSA to provide realistic scenarios
for energetic dispersion of high quantities of
radioactive material that would result in
mobile plumes. Related to closed task EST Executive

Record#: 3995 number 3491 (See attachment) Support Team

EST Actions Officer RES has been tasked. This action can be (All)

2 Medium Melisa Ralph closed on confirmation of an EDO tracking RES

number for this assignment.

Day shift on 4/11 should check on the status
of this assignment

04/0312011
0410312011 22:39:55 Response: 22:39:65

Request Response
Attachment: = Attachment:

"w, ,-' I F. Brown

L 490

Desc: REVISED: Gather and provide
Information related to the failure of gauges
at TMI to provide to the Site Team. OLD



Record M: 4691

PMTR Prot Actions
Assistant Dir

Sandra Wastder

2 Medium

VERSION: Requested the status of the
guages in units 1,2,3, and SFPs regarding
water level, pressure, etc. How reliable is it
and how are you getting the data?

(b)(5),(b)(6)

-Ieponse: Discussed the status of
instrumentation with the Japan Team during
the 0300 call on 4/1412011. The Japan Team
has agreed to draft up an answer and the
RST will provide the final response to Mr.
Holahan.

Japan Team 03:00am 4/22 call, INPO will

evaluate harsh effects on water level
instrumentation.
4128111 INPO 0400 Call: INPO not tracking

this as an action. Input was provided to
TEPCO regarding EQ instrumentation
concerns but not aware if info was
forwarded to PACOM.
4/28111 Request modified to provide info to
Site Team from TMI experience.
4/29 OLD VERSION RESPONSE EPRI

document and status of instrumentation
provided to Holahan around 0600 EDT.
NUREG from Site Team still pending.
New documents from DOE attached

Update - 5/5111 - sent email to Vince Holahan
along with all the TMI documents in the
M:IRSTJapanese Earthquake & Tsunami
ResponsetRST Assessment of Fukushima
DaiichilTMI, Instrumentation Documentation
directory and asked him if it was ok to close
the Task.

Vince
Holahan, NRC

at PACOM

RST (All)

NRR

04/1312011 19:37:20
0441312011
19:37:20

Request Response
Attachment: Attachment:

Glenn Tracy I
Response

Attachment

Deoc: NRR should take the lead on this item
and work with the regions to see If the
attachment is possible.

Record#: 4406
EST Actions Officer See attachment for more information

ET (All)

Amy Roundtree regarding request.

Request is for NRC to facilitate detection
measurements at 4 NRC sites.
Response: Email was sent from the ET (Roy
Zimmerman) to NRR. Waiting on NRR
response as to whether or not they will
accept the task.

Note: Task 4518 and 4406 are Identical tasks.

Per Eric Leeds email on 4/9 at 10:27AM:
"NRR will coordinate with the regions to
make it happen. We're all over It."

NNSA

04/0812011 18:35:28
04/08/2011
18:35:28

Request
~ I Attachment

Response
Attachment:

EZ 491 of 810



r P-4ttI POF Japan Earthuake and Tsunami (I
. . - ..... "..R, t-T•""Ske•asks-. . .. . .r ....STeamask T.I, MyRequs I Al sit I :SieTasks r

earch

Ne Entry . .7

(b)(5)

Record #: 623
EST Coordinator

Dennis Andrukat

NOTE: Kathy Brock has asked this to be
assigned (5/5/11). See attached email.

UPDATE: PMT asked to assign this to
NSIRIDPR (6/6/11).

06/06/2011 18:24:19 Response:

NRC Office 06/06/2011
07:18:00 (b)(6)

W-19,

05/06•2011
18:24:19

Response
Attachment:I .- ' " MD

Record#" 5204
RST Accident Seq
Analyst

mathew panicker

Deoc: The attached document on Fukushima
plant Instrumentation needs to be reviewed
by experts on I and C before It Is distributed
to the consortium team.. The document Is
attached. Also there is a question from DOE
regarding the method of measurement of
water level and water temperature of spent
fuel pool at the plant. Only the document is
attached
Response: Comments on the document on
plant Instrumentation

NRC Office

NRR
2: Assigned E.dj_ I

06/04/2011 13:23:32
05/04/2011 05/06/2011
13:23:32 14:57:30

Response
Attachment:

I Request
AfHfhmnf.n

Record #- 5196

EST Coordinator

Rebecca Stone

Desc: Deec: Japan RST requests HQ to
evaluate the information in the attachments
regarding TEPCO's plan to reinforce the Unit
4 SFP. We are particularly Interested In any
structural concerns that HQ may identify.

NOTE: First attachment Is here;
Response: Received response from NRR -
attached document.

Send response to Japan Team - awaiting
response prior to closing
Ready to close

NRC Office

NRR

05/11/2011
16:00:00

Japan RST

06/04/2011 03:22:54
05/04/2011
03:22:54

ResponseAttachment, C
I Meques__Attachment:

Desc: NRR to perform simplified risk
assessment of affected spent fuel pools
(similar to Draft Risk Assessment of the

"EZ 492 of=-



Record #: 5068

RST Severe Accident
Analyst

Donnie Harrison

04/28/2011 13:24:43

affected reactors performed by Jeff Mittman
of the Japan Team) and provide key insights
from that assessment to Japan Team

Update 04/29/11 - NRR to continue this
assessment, will forward to Jeff Mittman by
Monday Morning Japan Time (Sunday Night
EDT).

Response: Update 05.02.11 RST02: We will
verify with the Japan Team on 05.03 call that
they have information they need. Will define
whether this tracker will be closed out or
not.
Japan Site Team Indicated that Jeff Mitman
will discuss the SFP risk assessment with
NRR staff upon return to HQ.

Update 0S.02.11 RST 02 1432hrs: Package
has been sent to the Site Team by NRC Ops
Center yesturday (see attached zip file
psword: rstOlrst01).

Update 5/5/11 -sent email to Mike Cheok, D.
Harrison, J. Mittman, J. Circle and S. Meng
asking for a status update.

RST (All)

NRR

Chuck Casto

04/28/2011
13:24:43

I Ran.tis Response
Attachment,.

Record M: 5065

RST BWR Systems
and Ops Analyst

Michael Brown

04/2812011 10:16:27

Desc: Call Damian Peco (DOE) at 301-903-
7283 on Monday 6/2111 during dayshift to
discuss setting up a routine phone call
between DOE, NRC (HQ) and Chuck Casto to
coordinate actions between DOE and NRC.

Update: Please keep Skip Young In the loop
as he will be the POC for interfacing on this

coordination. (per email from Brian Wittick
4/29/11)

Response: A one-time call is scheduled for
09:30 am between DOE and Chuck Casto to
discuss responsibilities. This is not the
routine call that is being set up for later.

Dave Skeen has the lead to work this item
with Damlan.

NRC Office

NRR

Damian Peco

0412812011
10:16:27

I
*S-4-oL Response

Attachment Cm

Record #: 6026

RST BWR Systems
and Ops Analyst

Michael Brown

04/2712011 13:67:33

Desc: NRR to review Draft Risk Assessment
performed by Jeff Mittman of the Japan
Team as an Independent check prior to
providing information to Japan

Update 0412912011 - Please consider Tasker
5017 responses In review/assessment, which
includes information related to remaining
energy in vessel that could affect this tasker
assessment

Response: Set up call for NRR reviewers to
discuss comments with Jeff MItman prior to
providing information to Japan.

Update 5/5/11 - sent email to Mike Cheok, D.
Harrison, J. Mittman, J. Circle and S. Meng
asking for a status update.

RST (All)

NRR

Mike Brown

04129/2011
13:67:33

Response
Attachment:

requesc
Attachment:

Desc: -. Will be assigned upon completion
of review of Roadmap by NRR, estimated

week of April 25**.

Reactor TA Is requesting a "follow-up
discussion at an appropriate time" regarding
the TEPCO Roadmap to Restoration.

Text of request follows:

From: Franovich, Mike
Sent: Sunday, April 17, 2011 11:19 AM
To: OST01 HOC
Cc: Hoc, PMT12; RST01 Hoc; LIA08 Hoc;

Tracy, Glenn; Zimmerman, Roy; Castleman,
Patrick; Orders, William; Hipschman,

Thomas; Snodderly, Michael
Subject: RE: TEPCO "Roadmap towards
Restoration"

(b)(5)
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(b)(5)Record#-. 4835

LT Coordinator

2 Medium Russell Chazell

(Select)

ET Director
Commissioner
Ostendorits

Office
vlr

Mike Franovich
Technical Assistant for Reactors
Office of Commissioner Ostendorff
301-415-1784

From: OST01 HOC
Sent. Sunday, April 17, 2011 5:37 AM
To: Castleman, Patrick; Orders, William;

Franovich, Mike; Hipschman, Thomas;
Snodderly, Michael
Cc: Hoc, PMT12; RST01 Hoc; LIA08 Hoc;
Tracy, Glenn; Zimmerman, Roy
Subject: TEPCO "Roadmap towards

Restoration"

On.AprIl 17, TEPCO presented the attached
Roadmap to Restoration, and METI provided
a subsequent statement DOS has requested

NRC's thoughts on the plan through brief,
high-level bullets to be used by the SoS
upon her return to the US. The HOC Team
and Japan Team are drafting points at this
time. Requested by noon, Sunday 4/17 to

DOS Embassy.

Response:04/17/2011 11:48:52
04/M7/2011
11:45:62

Response
Attachment-

Request
Attachment:

Desc: RESIDSA to provide realistic scenarios
for energetic dispersion of high quantities of
radioactive material that would result In
mobile plumes. Related to closed task EST Executive

Record #: 3995 number 3491 (See attachment) Support Team

EST Actions Officer RES has been tasked. This action can be (All)
2 Medium Melissa Ralph closed on confirmation of an EDO tracking RES

number for this assignment

Day shift on 4/11 should check on the status
of this assignment

04103/2011 22:39:55 Response: 04/03/2011
22:39:55

Request Response
Attachment: m Attachment:.

Deec: REVISED: Gather and orovide

F. Brown

...................... r and....idinformation related to the failure of gauges
at TMI to provide to the Site Team. OLD
VERSION: Requested the status of the
guages in units 1,2,3, and SFPs regarding
water level, pressure, etc. How reliable is it
and how are you getting the data?

Record #: 4691

PMTR Prot Actions
Assistant Dir

Sandra Wastfler I
2 Medium

(b(5),(b)(6)'
Response: D9scuSed -thestatus of
instrumentation with the Japan Team during
the 0300 call on 4/14/2011. The Japan Team

has agreed to draft up an answer and the
RST will provide the final response to Mr.

Holahan.

Japan Team 03:00am 4422 call, INPO will
evaluate harsh effects on water level

Instrumentation.
4/28/11 INPO 0400 Call: INPO not tracking
this as an action. Input was provided to
TEPCO regarding EQ Instrumentation

concerns but not aware If info was

forwarded to PACOM.
4/28/11 Request modified to provide Info to

Site Team from TMI experience.

4/29 OLD VERSION RESPONSE EPRI
document and status of Instrumentation
provided to Holahan around 0500 EDT.

NUREG from Site Team still pending.

New documents from DOE attached

Vince
Holahan, NRC

at PACOM

RST (All)

NRR

04/13/2011 19:37:20
04/13/2011
19:37:20

EZ 494



Update -5/5/11 -sent email to Vince Holahan
along with all the TMI documents in the
MARSTIJapanese Earthquake & Tsunami
ResponseIRST Assessment of Fukushima
Dailchi\TMI Instrumentation Documentation
directory and asked him if it was ok to close
the Task.

Request Response
Attachment:

Glenn Tracy

Response
Attachment:

Record M: 4406

EST Actions Officer

Amy Roundtree

04/08&2011 18:35:28

Desc: NRR should take the lead on this item
and work with the regions to see if the
attachment is possible.

See attachment for more information
regarding request.

Request is for NRC to facilitate detection
measurements at 4 NRC sites.

Response: Email was sent from the ET (Roy
Zimmerman) to NRR. Waiting on NRR
response as to whether or not they will
accept the task.

Note: Task 4518 and 4406 are Identical tasks.

Per Eric Leeds email on 4/9 at 10:27AM:
-NRR will coordinate with the regions to
make it happen. We're all over it."

ET (All)

NNSA

04/08/2011
18:35:28

Response
Attachment:Attachment:
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NSIR

Due Date
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Suwivary Report

Case description:
Run datettre:

j4-rIA~t + prr!5• r-e14tea c

Fukushima U2, U3 and U4 SFP approximate site release
2011/03/17 08:48

2-

1`7
'fo

Maximum Dose Values (rem) - Close-In

Dist from relemse
muss
(k*WmetM)

Total EDE
Thyro COE
Irn"halation CEDE
Clmdne
4-day Groudshine
Inter Phase 1st Yr
I•ner Phase 2nd Yr

0.5 1 . 1.5 2. 3. 5. 7. 10.
(0.8) (1.61) (2.41) (3.2Ž) (4.83) (8.05) (11.27) (16.09)

2,9_Eto 7,2E+03 3.6E+03 2JEto 96+ . -E02 7-E0
3.8E+03 1.OE+03 4.8E+02 2.8E+02 1.3E+02 5.E4E01 2.9E+01 I OE+01
2.2E+01 8.OEOO 3.9E*00 2.3E+'00 B.OE-01 2.6E-01 2.1E-01I .IE-O1
1.5E+03 4.1E402 1.9E+02 1.1E*02 5.01E+011 2.IE+01 1.1E+01 4.4E+00
2.GEf0 ?L0EQ3 A2E+0 ILtQ~ LSE±2 3 11.9 E ~Q 7-SE2O1
1.+0 3,W±Q 1 .6E29 L "+EQ~ 42_0 j. 9.51F+01 3.8Y+01

Noles
* Dosew exceeding PAGS am underlined.
* Eurly-Phase PAG:. TEDE - 1 rmn, Thyroid (iodine) CDE -5 rem
* IntemrdltsPhese EPA PAGa: 1st year - 2 rein, 2nd year - 0.5 rem

• Indicates vgiies less than I mm
* To view so values - use Detailed Results I Numeric Table
• Total EDE = Inhalation CEDE + Clodshine * 4-Day Grmunashine

Maximum Dose Values (rem) - To 50 mi

Dist from release
miles
(kilometers)

Total EDE
Thyroid CDE
Irhalatn CEDE
Ckoudst**
4-day GrounwdIne
Inter Phase Ist Yr
Inter Phase 2nd Yr

15 20 30 40 5o
(24.1) (32.2) (48.3) (64.4) (80.5)

1.IE+01 9.2E+00 7.7E+00 7.6E+00 7.3E*00
1.2E-01 9.7E-02 7.3E-02 7.0E-02 6.6E-02
4.1E+00 3.4E+00 2.8E+00 2.7E+00 2.5E"00

3.6E+0 .E+0 1~Q 2- + 2.2E4+O1 2JE+01

'1C~p~ '~

r

C

~ ~ p.C

Notes:
. Doses exceekdli PAGs are underined.
*ed-phg PAGg: TEDE - tnram. Thyroid (odine) CM - 5 rem
• *4h PAGe: lst year - 2 rem, 2nd year - 0.5 rem

P"- indicates vak less Own 1 mm
* To view so vaas - use Detailed Results I Numeric Table
* Total EDE a CEDE Inhalation + ClOUdahine +.4-Day Gmundshine
STotal Acute Bone rBone Inhalation + Cloudshilne + Period Groundshine

cr'

1*'

Case Summary

Event Type Nuclear Power Plant

Location
Name:
City, county, state:
W / Long / ev:
UTC Offset:
Population:

Reactor Parameters

Fukushima U4
<undefined>, <undefined0, <undefined>
37.4214' N, 141.03250 E, 0 rn
9 hours
not available

RASCAL v4.1 Source Term to Cose model
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Summary Report

Reactor power:
Average fuel bum-up:
Containment type:
Containment volume:
Desi presus :
Design le* rate:
Coolant mass:
Assemblies in core:

Sourve Term
Type:
Shutdown:
Core uncovered:
Core recovred:

Relea"e Pahway
Type:

Descrition:
Release height:

Reease events
2011/03/16 19:50
2011=03/16 19:50

Type:
Dalasd name:
Dateast desc:

Summary of data
at release point:

2011/03/12 14.00
2011/03/12 15:00
2011/03/12 16:00
2011/03/12 17:00
201t/03/12 18.00
2011103/12 19:00
2011/03/1220:00
2011/03/12 21.00
20110312 22:00
2011103/12 23:00
2011/03/13 00.t00
2011103/1301:00
2011103/13 02.00
2011/03113 03:00
2011103/13 04:00
201103/13 05:00
2011/03A13 06.00
2011103113 07:00
2011/03113 08:00
2011/03/13 09:00
2011/03113 12:00
2011103/13 13:00
2011/03113 14:00
2011/03/14 18:00
2011/03A14 19:00

3760 MWt
30000 MWD / MTU
BWR Mark I
2.50E+05 fF
60 1brm
0.54 %/d
125E+05 kg
917

Time Core Is Uncovered
2011/0314 14:46
2011103/16 19:50
No

BWR - Release Through Dry Welt
via direct, unftered pathway
Fukushima -U2, U3 and U.4 SPP release pproxination
10. m

Leak rate (% vol) Total fallure
Sprays Off

Actual Ob
Fukushima 2011-03-16 0935
Obs/ftts for Fuku,•hirn Unit I

Dir Speed Stab
Type dog rmis class Precip

TempPC

Obs 265
Obs 265
Obs 277
Obs 260
Obs 241
Obs 236
Obs 239
Obs 229
Obs 224
Obs 220
Obs 228
Obs 235
Obs 233
Obs 225
Obs 225
Obs 225
Obs 225
Obs 248
Obs 248
Obs 270
Obs 271
Obs 276
Obs 312
Obs 258
Obs 268

1.0
1.0
1.3
2A
1.4
2.1
2.1
3.8
5,1
3.9
4.1
2.6
3.9
1.8
1.3
2.2
2.2
2.7
2,7
3.1
7A
6,2
2.8
4.8
5.0

B
B
B
B
E
E
E
E
E
E
E

E
E
E
E
E
E
EE

D

B
unk
unk

7
7
7
7
7

1

7
7
7

PACAL v4.1 SowCe Term to DOs modi
U-. IýZ' q8*i0;f'8i-6'
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Summary ROpo't

2011/03/14 20:00
2011103/1421.00
2011103/1422.00
2011103/14 23.'00
2011103/1500.1)0
2011/03/ 5 02:00
2011103/15 03:00
2011103/1504:00
2011/03/1505.:0
201103/15 06:00
2011,03/1507.00
201103/15 08:00
2011/03/15 00900
2011/03/15 10-'00
2011/03/15 11:00
2011/03/15 12:00
2011)03/15 13:00
2011)03115 14:00
2011=03/15 15:00
2011/03/15 16,00
2011/03/15 1700
2011A03/15 18'00
2011/03/15 19:00
2011/03/15 2000
2011/03/1521:00
201 1/03/11 22:00
2011103/15 23.00
2011)03/16 00:00
2011/03/16 01:00
2011103W16 02:00
2011103/16 03:00
2011/0316 04:00
2011103/1605:00
2011103/1606'00
2011/03116 07M00
2011/03118 08:00
2011/03/1609:00
2011/0311610:00
2011/03/16 1100
2011103/16 12:00
2011/03/16 13.:00
2011103118 14.:00
2011/03/16 15'00
2011/03/16 16:00
2011103/16 17,'00
201 103/16 18,'00
2011/03/1619.00
2011/03/16 20:00
2011103/1621:00
2011/)0316 2200
201103/16 23,00
2011/03/17 00.00
2011/03/1701.00
2011103/17 02:00
2011103117 03.00
2011)03/1704:00
2011103/17 05,'0
2011103/17 06-00

Obs 330
Fcst 337
Fcst 323
Fcst 305
Fcst 015
Fcst 002
Fcst 347
Fcst 332
Fcst 332
Fcst 344
Fcst 026
Fcst 044
Fcst 020
Fcst 010
Fcast 030
Fcst 027
Flst 037
Fcst 053
Fcst 058
Fcst 067
Fcst 081
Fcst 089
Fcst 085
Fcst 083
Fcst 074
Fcst 054
Fcst 029
Fcst 011
Fcst 346
Fcst 350
Fcst 323
Fcst 316
Fcst 298
FRat 314
Fcst 312
Felt 331
Fcst 299
Fcst 312
Fest 309
Fcst 304
Fcst 314
Fcst 325
Fcst 324
FCst 304
Fost 299
Fcst 297
Fst 316
Fcst 309
Fct 294
Fcst 299
Foot 300
Fcst 294
Fcst 286
Fcst 287
Fcst 293
Fcst 300
Fcst 311
Fcst 295

2.2 unk ?
4.6 unk ?
7.2 unk ?
6.6 unk ?
8.6 unk ?
7.5 unk ?
5.2 E None
5.6 E None
4.0 E None
3.5 E Lgt rain
3.8 E Lgt rain
4.4 E Lgt rain
4.2 E Lgt rain
3.4 E None
3.5 D Lgt rain
3.0 D Lgt rain
3.4 D Lg rain
3.7 B None
3.7 B None
3.2 C Lgt rain
3.9 C Lgt rain
4.7 B None
4.4 B None
4.4 B Lgt ran
4.6 C Lgt rain
5.0 D Lgt rain
5.6 D Rain
5.1 D Lt rain
4.3 C Lgtlmin
5.3 D Lgt rain
5.6 D Lgt rain
5A D None
4.8 D None
5.6 0 None
4.7 D None
4.9 D None
4.2 D None
5.4 C None
7.5 C None
7.2 C None
8.8 C None
10.4 C None
12.3 C None
14.7 D None
14.2 D None
11.3 D None
9.8 D None
9.4 D None
9.5 D None
7.6 D None
9.7 D None
5.0 D None
7.0 0 None
6.6 D None
6.5 ) None
8.3 D None
5.9 D None
7.4 D None

RASCAL v4.1 SQUCS Term to Dose model
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Summary Report

2011/03/17 07:00
2011103/17 08:00
2011/03/17 09:00
2011/03117 10,0
2011/03/17 11:00
2011/03/17 12.-0
2011/03/17 13,00
2011/03/17 14.00
2011iO3/17 15.-0
2011/03/17 16:00
2011103/17 17:00
2011/03/17 18:00
2011103117 19-00
2011/03/17 20:00
2011/03/17 2100
2011w03/1722:00
2011103/17 23:00
2011103/18 00:'00
2011/03/18 01'00
2011/03/18 02:00
2011103/18 03.00
2011103/1804:00
2011/03/18 05:00
2011103/18 06:00
2011/03/18 07:00
2011103/18 08:-00
2011/03/18 09'00

Dataset options:

Calculatuon
Cme descariUon:
End of cOuILtins:

Distance of calculation:
Close-in distances:

Fcst 303
Fcst 333
Fcst 321
Fcst 307
Fcst 292
Fcst 315
Fcst 299
Fcst 292
Fcst 288
Fcst 298
Fcst 286
Fcst 285
Fcst 288
Fcst 301
Fcst 311
Fcst 307
Fcst 303
Fcat 311
Fcst 316
Fest 310
Fost 319
Fcst 316
Fost 307
Fost 311
Fcst 326
Fcst 343
Fcst 344

8.4 C None
4.8 C None
5.9 C None
5.0 C None
8O4 C None
9.3 C None
11,1 C None
11.8 C None
10.7 C None
9.3 D None
8.5 D None
10.6 D None
11.1 D None
11.3 D None
10.1 D None
8.4 D None
8.7 D None
7.1 D None
3.4 D None
6.0 D None
7A D None
6.3 D None
4.9 D None
4.4 D None
5.1 C None
5.4 C None
6.1 C None

Est. missing stability using: Wind speed. time of day, etc.
Adjust stability for consistency. No
Modify winds for topography. Yes

Fukushima U2, U3 and U4 SFP approximate site release

2011103117 10:50
Start of release to atmosphere + 15 h
Close-in + to 50 miles
0.6, 1.0, 1.5. 2.0. 3.0, 5.0,7.0. 10.0 miles

RASCAL VO SoumTermto~aeoc OW ,-ft-Pn- .
of..

EZ 500 of 810



(b)(5)

EZ 501 of 810



Refer to NSIR

K --------

(b)(5)

PASCAL V4.1 Souwve Term to Dose "c"e Pae I of 3

EZ 502 of 810



lRefer to NSIR

(b)(5)

RASCAL V4.1 S&u~e TOrM tO OMe MOM St o

EZ50'3 of 8'10



l~frto NSIj

(b)(5)

RASCAL v4.1 SouWe Term to DOwe modO I.• • .. V.:.,~ -Po 3,. ... eof 3

L264'of 810



(b)(5).

EZ 505 of 810



DRAFT - OFFICIAL USE ONLY

NOT APPROVED FOR FURTHER DISTRIBUTION

NARAC Plume Model Dose Projections

Tokyo Impact SuperCore Analysis With Modified Unit 4 Spent Fuel Pool Release

for CMHT Top 20 List of Radionuclides

Hypothetical Case

Issue Date: 12:30 UTC March 29, 2011

Summary

The objective of these calculations is to develop estimates of the potential doses that may occur due to

hypothetical releases from the Fukushima Dai-ichi Nuclear Power Plant (NPP). The US EPA/FDA Protective

Action Guides levels of concerns are listed below for comparison.

US EPA/FDA
US EPA/FDA Protective Recommended

Action GuidelineReomnd Actions to Consider

Evacuation or
Total Effective Dose Greater than 1-5 rem

sheltering

Radioiodine Dose to Administration of
Child Thyroid Potassium Iodide (KI)

Radioiodine Dose to Adult Administration of

Thyroid Potassium Iodide (KI)
Avoidable Groundshine

and Resuspension Dose - Greater than 2 rem Relocation
1 Year

Avoidable Groundshine

and Resuspension Dose - Greater than 0.5 rem Relocation

2 d Year

Source Term Summary

(b)(5).

Tokyo Modified SuperCore Impact - Top 20 Nuclides

Page 1
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NARAC Modeling Assum~tions

(b)(5)

NARAC Model Results:

Tokyo Modified SuperCore Impact - Top 20 Nuclides

Page 2

EZ 507 of 810



DRAFT - OFFICIAL USE ONLY

NOT APPROVED FOR FURTHER DISTRIBUTION

Tokyo Modified SuperCore Impact - Top 20 Nuclides
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Appendix 1: Original NRC Supercore Source Term (Provided by NRC)

Issue Date: 1830 UTC March 18, 2011

Obiective

The objective of this appendix is to provide additional detail on the NRC provided "Supercore" source term.

NRC Source Summary

The NRC "Supercore" source term was calculated using the RASCAL code and includes estimated release

rates for specific nuclides for the following source terms:

1. Unit 2: 25% of the total fuel was released to the atmosphere (33% of the total fuel was assumed to

melt)
Fuel Damage: 33% of total inventory melted (NRC based this estimate on reactor status

information provided from the plant)

Release Fraction: 25% of the total inventory released to the atmosphere (NRC based this estimate

on Subject Matter Expertise on estimated deposition within the unit along the predicted release

path)

Reactor Parameters

Reactor power: 2350 MWt

Average fuel burn-up: 30000 MWD / MTU

Source Term

Shutdown: 2011/03/11 14:46

Core uncovered: 2011/03/15 06:00

Core recovered: 2011/03/15 07:00

Assumes reactor vessel leaking into the primary containment (dry well) and total failure of primary

containment and secondary containment (reactor building). This is a possible, but conservative

estimate and the scenario is based on limited plant data.

2. Unit 3: 50% of the total spent fuel was released to the atmosphere

Description:

- 1/3 of core (1 batch) is 105 days old

- 2/3 of core (2 batches) are 1 to 2 years old (the aged fuel contributes a very small fraction to

the amount of radioactivity released over the near term and resultant dose to the

environment)

Tokyo Modified SuperCore Impact - Top 20 Nuclides

Page 4
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- 50% of total inventory damaged (NRC based this estimate on info from Japan that 50% of total

inventory was exposed to the atmosphere because of reduced water level). Given the above

assumptions, it is realistic to assume that 100% of the volatile exposed material is rapidly

released to the atmosphere.

Reactor power: 2350 MW(t)

Avg spent fuel burn-up: 50000 MWD / MTU

Assemblies in core: 548

Shutdown for newest batch: 2010/12/01

Length Time out of reactor core: approximately 105 days

Fuel uncovered: 2011/03/14 11:00

Fuel recovered: No

Number of Batches in pool: 3 Batches (1 Batch Fresh, 2 Batches Old)

Fuel Damage: 50% (no containment)

3. Unit 4: 100% of the total spent fuel was released to the atmosphere

Description:

- This pool has both new and old batches (which are specified below separately as Unit 4a and

Unit 4b, respectively)
- 100% of total inventory damaged (NRC based this estimate on info from Japan that 100% of

total inventory was exposed to the atmosphere because of loss of water). Given the above

assumptions, it is realistic to assume that 100% of the volatile exposed material is rapidly

released to the atmosphere.

Reactor power: 2350 MW(t)

Avg spent fuel burn-up: 50000 MWD / MTU

Assemblies in core: 548

NRC Unit 4a - New Fuel

Length Time out of reactor core: approximately 30 days

Fuel Damage: 100% (no containment)

Type: Pool Storage- Uncovered Fuel

Shutdown for newest batch: 2011/02/11

Batches in pool 3

Fuel uncovered: 2011/03/16 15:00

Fuel recovered: No

Description:

- 1 core (3 batch) is 30 days old

- 100% of total inventory damaged

Tokyo Modified SuperCore Impact - Top 20 Nuclides

Page 5
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NRC Unit 4b - Old Fuel

Length Time out of reactor core: approximately 1 to 2 years

Fuel Damage: 100% (no containment)

Type: Pool Storage - Uncovered Fuel

Shutdown for newest batch: 2009/08/10

Batches in pool 4

Fuel uncovered: 2011/03/16 15:00

Fuel recovered: No

Description:
- 1+1/3 core (4 batch) is i to 2 years old

- 100% of total inventory damaged

Tokyo Modified SuperCore Impact - Top 20 Nuclides

Page 6
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Isotope Mix and Release Quantity

(b)(4),(b)(5)

Tokyo Modified SuperCore Impact - Top 20 Nuclides
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Appendix 2. Modified SuperCore Source Term and CMHT Top 20 Radionuclide List

for Dose Calculation

(b)(4),(b)(5)

Tokyo Modified SuperCore Impact - Top 20 Nuclides
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Japan Plausible Realistic Reactor Scenario - V3

DRAFT FOR NRC PMT REVIEW-PLEASE CONFIRM SOURCE TERM IN Appendix I

OFFICIAL USE ONLY

NARAC Plume Model Dose Projections for the

Updated NRC Plausible Realistic Scenario Based on Japan Reactor Information
Hypothetical Reactor Release

Issue Date: 1450 UTC March 25, 2011

Summary

The objective of the attached NARAC (National Atmospheric Release Advisory Center) calculations is to
develop estimates of the potential radiological dose that may be received in Japan based on the NRC's
updated "Plausible Realistic Scenario" for the Fukushima Dai-ichi Nuclear Power Plant (NPP). The levels

of concern are listed below based on the US EPA/FDA Protective Action Guides.

US EPA/FDA ProtectiveUS EPA/FDA Protective AcinGudso

Action Guide Values consider
Consvider

Total Effective Dose Greater than 1-5 rem Evacuation or sheltering
Radioiodine Dose to Administration of

Child Thyroid Potassium Iodide (KI)
Radioiodine Dose to Administration of

Adult Thyroid Potassium Iodide (KI)

Source Term Summary

(b)(4),(b)(5)

Page 1
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NARAC Modeling Assumptions

.(b)(4),(b)(5)

NARAC Model Results

(b)(4),(b)(5)
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Appendix 1. List of Radionuclides Used in NARAC Simulations
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From: Kelly. John E (NE)
To: DL-NlTsolutions
Subject: FW: Reactor Safety Team Assessment 2000 EDT 3-24-2011
Date: Friday, March 25, 2011 1:50:24 PM
Attachments- 03-24-11 2000 RST Assessment Document.doa

Integrated DOE-NRC-INPO report to Japan

From: Versluis, Rob
Sent: Thursday, March 24, 2011 10:28 PM
To: DL-NERT-AII
Subject: Fw: Reactor Safety Team Assessment 2000 EDT 3-24-2011

Fyi r -
Rob Versluis +1-301-903-1890(o) (b)(6)

From: RST01 Hoc <RSTO1.Hoc@nrc.gov>
To: RST01 Hoc <RST01.Hoc@nrc.gov>; RST02 Hoc <RST02.Hoc@nrc.gov>; mossdj@inpo.org
<mossdj@inpo.org>; Casto, Chuck <Chuck.Casto@nrc.gov>; Nakanishi, Tony
<Tony.Nakanishi@nrc.gov>; Monninger, John <John.Monninger@nrc.gov>; Devercelly, Richard
<Richard.Devercelly@nrc.gov>; Foster, Jack <Jack. Foster@nrc.gov>; Trapp, James
<James.Trapp@nrc.gov>
Cc: RST03 Hoc <RST03.Hoc@nrc.gov>; INPOERCAssistance <INPOERCAssistance@inpo.org>; Ruland,
William <William.Ruland@nrc.gov>; Versluis, Rob
Sent: Thu Mar 24 22:25:22 2011
Subject: Reactor Safety Team Assessment 2000 EDT 3-24-2011

All,

The reactor safety team has compiled its assessment report of conditions and

recommendations at the damaged Fukushima Daiichi reactor plants.

Shortly after our completion of the attached report, the RST received a new

update from JAIF with a time-date stamp of 2200 JDT 3/24/2011 (0900 EDT

3/24/2011), that indicates changes in their view of containment integrity in
units One and Three, indicating the containment vessel integrity status as
"Not Damaged". This information has not been factored into the assessment
report, and the RST will be moving forward to review and evaluate this latest

status report.

We request that our INPO addressee please forward this assessment to the

EPRI staff who are involved in this event response activity.

If you have any comments or questions on this report, please contact the
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Reactor Safety Team at RSTO1.Hoc@nrc.gov.

John Thorp

RST Chronologist Evening Shift, 3/24/2011
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Japan.Earthquake Response
Aprl 5, 2011//1800EDT
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This information is for limited
distribution to those with aNEED TO KNOW

and should not be forwarded outside
your agency or organization without

prior clearance from U.S. DOE

Contact: DOE/NNSA Nuclear Incident
Team: NlTOPS~nnsa~doe~gov

-OtckLoý-
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NCurrent Status
4• No major changes in airborne radiation levels at the Fukushima Daiichi Power Plant

* Status of reactors 1-4 (water/pressure levels, status of water pumps, and electrical connectivity) provided in
accompanying text SITREP

* The Japanese national government is now encouraging evacuation for local residents within the 20-30 km
radius of the site boundary. This is a slight change from the previous voluntary evacuation with shelter in place
for the 20-30 krm zone. I I

* On a trial basis, synthetic resin was sprayed to prevent the spread of radioactive dust near the common spent
fuel pool.

* TEPCO continues to address issues with water in trenches outside turbine buildings of Units 1, 2 and 3
* A 20 cm crack was found in a pit connected to the Unit 2 turbine building and is leaking radioactive water

into the ocean. TEPCO currently attempting to infuse liquid glass to seal the leak. A test using a dye
agent showed the possibility that the radioactive water is leaking from a cracked pipe, and then seeping
through gravel into the concrete pit.

* TEPCO constructing a water treatment facility to reduce activity in water discharged to the sea and
considering using a large floating platform to store up to 10,000 tons of radioactive water.

* Large Putzmeister concrete pump being flown to JPN

* Water Storage and Disposal
, At 1900 JST of April 4, TEPCO began discharging to the sea the low radioactive waste water stored in the

Central Radioactive Waste Disposal Facility and the low level radioactive subsurface water stored in the
sub drain pits. By noon Tuesday, an estimated 3,430 tons of low level radioactive water was discharged
intothe PacificOcean._ _ _ __

o GOJ requested on behalf of TEPCO 5 Savanna River Site storage tanks and high activity trailer
, GOJ requested Russia to send ship "Suzuran" used to decommission nuclear submarines to treat and

store radioactive water

Aff,£t:01 D I0 A04-11vulnlUdl =• wIy
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DOE/NNSA
* Emergency Response

* Command, Control, Coordination: Deployed* (39)
Nuclear Incident Team (NIT): Coordinating overall emergency
response
Policy Working Group (PWG): Coordinating overall policy Yokota AB
S senior Energy Official: Primary Manager of deployed field teams (2) SEO

* Liaisons: DART, USPACOM, USAID, NRC (1) SEO Staff

# Modeling (24) CMRT
, National Atmospheric Release Advisory Center (NARAC): (7) AMS

conducting predictive radioactive atmospheric dispersion modeling US Embassy Tokyo
# Monitoring and Sampling (4) DART LNO

° Consequence Management Response Team (CMRT): Conducting USPACOM HO
ground monitoring, air sampling and initial results analysis

* Aerial Measuring System (AMS): Conducts aerial detection for (1) [NO
mapping radiologica[ groun material deposits Upcoming personnel changes:

. Currently 3 platforms: 1 Fixed, 2 Rotary

# Assessment Several personnel enroute to/from

o Consequence Management Home Team (CMHT): Scientific Japan 3-6 April.
assessment of data updated daily from ground measurements and
AMS flights *The number deployed does not

_-Medical. Consultation. currently reflect DOE/NNSA personnel~Meica C nsutatonassis-inhg./hnn-cle-a6iene'y (NE)
o Radiation Emergency Assistance Center/Training Siteassists in the ene.

(REACITS): Providing medical advice about radiological exposure
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S*ignificant Events: Past 24 Hrs.

International Engagement:

* US Embassy met with MOFA and MEXT to request approval for
placing early warning sensors at specific locations

* 2 High Purity Germanium (HPGe) detectors being shipped to GOJ to
support sample analysis

* Japan shipping more than 90 soil samples (on Friday) to Savannah
River Site for lab analysis

* MG Bansho, JSDF received briefing and tour from CMRT
Nuclear Incident Team:
* Provided ground monitoring and aerial measuring data spreadsheets to

CDC, FDA, HHS, USDA, EPA, NRC, DHS, NR, DIA, NCMI, and WH
* Continued coordination of rotation for deployed personnel
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Significant Events: Past 24 Hrs.
0Operations:
* Modeling

NARAC: Continued work on products normalizing NARAC models to measurements
taken in the field. Preliminary assessment of time correlated deposition and further
assessment of dose rate measurements correlated to actual weather patterns

* Field Monitoring and Assessment
, AMS UH-1 (1): Survey along eastern flanks of mountains on west side of

Tohuka Expressway north to Koriyama to north side of Fukushima

, AMS UH-1 (2): No mission today
, AMS C-12: Survey N and NE of Fukushima Daiichi plant near shoreline

primarily over water

• Ground teams: Completed beta/gamma exposure rate surveys. Radionuclide
evaluations are to include in-situ measurement assessment of gamma isotopes.
Continued monitoring activities at US Embassy Japan and Embassy Resident
Towers in Tokyo, CMOC TOC at Yokota AB, and Yokosuka Naval Base

S--Medical-Consult
Nothing substantial to report
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itData Inputs

Monitoring Organizations Providing Data

232 hours total flying time for # Consequence Management Response Team
* CMRT

Aerial Measuring System (AMS) ,AMS
fixed and rotary-wings E telUS

, Japan Emergency Command Center, US
@ Approximately 100,000 total field Embassy,Tokyo

USAF, BSC Commander
measurements taken by DOE, USAF, WC-135 Constant Phoenix

DeFutenma Marine Corps Air StationDoD, and GOJ fixed stations anda NulrReltoyCmisn* Nuclear Regulatory Commission

deployed teams a Naval Reactors
tea s# JapanSam pling . Ministry of Foreign Affairs (MOFA)

Samp g I Nuclear Safety Technology Center
(NUSTEC),240 total air samples taken at US . Tokyo Electric Power Company (TEPCO)

t Ministry of Agr'culture, Forestry and

facilities throughout Japan Fisheries (MAFF)
Ministry of Education, Culture, Spors,

undergoing lab analysis in US Science, and Technology (MEXT)
I Ministry of Health, Welfare and Labor
UaNuclear and-lndustda!Safety~gency(NISA)-......... l -- boil-Sa~mpl~e_ at-LLN L-fOr~l~ab ........ Nuclear Safety Commission

analysis

• 1
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UGuide to Interpretation
US EPA Derived Response Levels (DRLs) for Evacuation and Relocation

I Early Phase DRL
If a person is in danger ofreceiving an external radiation dose of 1 Rem over 4 days, the EPA

recommends evacuation until radiation levels decrease. This area is indicated by red.

First Year DRL
If a person is in danger of receiving an external radiation dose greater than 2 Rem during the

first year, the EPA recommends relocation until radiation levels decrease. This is not an
urgent action because the dose is received over a full year. This area is indicated by orange.

Fifty Year DRL
If a person is in danger of receiving an external radiation dose greater than 5 Rem over 50

years, the EPA recommends relocation until radiation levels decrease. This is not an urgent
action because the dose is received over fifty years, This area falls within the second year
DRL.

Second Year DRL
If a person is in danger of receiving an external radiation dose of greater than 0,5 Rem in the

second year (or any subsequent year), the EPA recommends relocation until radiation levels
decrease. This area is indicated by yellow.

These calculations account for multiple variables. For instance, radiation is most intense in the first days following its
release therefore dose reduction may be met by evacuating early in the response.

Protective actions are frequently expressed in dose rates. The dose rate is an indicator that residents would accumulate
the threshold dose if they stayed in the area the entire time expressed (e.g. 1 year, 2 years, 50 years).

•i•'ll~ ~ll• Willly
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Guide to Interpretation
Areas at Risk for Agricultural Contamination

Aerial measurements can indicate areas where agricultural monitoring and sampling
should occur, although they cannot directly determine the amount of contamination of
agricultural products grown in these areas.

AMS monitoring results in areas beyond 25 miles from the Fukushima Daiichi reactors
show areas where dose rates are many times higher than historical background.

The measured external dose rates in these areas are not high enough to warrant
evacuation or relocation of the population, however, lower levels of radioactive
contamination in agricultural products provide more of a risk because the radioactive
material can be ingested into the body. Agricultural monitoring in these areas may be
warranted.

*Areas 10 to 100 times historical background are indicated by green.

OAreas 2 to 10 times historical background are indicated by light blue.

Areas at or near historical background are indicated by dark blue.

Of~fi~~ USP Wl
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Time Series Analysis

11



DOE/NNSA Monitoring
V, Grun bob

DO h" -AOA

Assessment:

SRapid decay of deposited
radiological material indicates
Radioiodine is the most significant
component of dose;

* Radiation levels consistently below
actionable levels for evacuation or
relocation outside of 25 miles; and
levels continue to decrease

* No measurable deposition of
radiological material since March
19th;

* US bases and facilities all measure
dose rates below 32RIhr - a level
with no known health risks;

#Agricultural monitoring and possible
intervention will be required for
several hundred square kilometers
surrounding the site;

o Soil and water samples are the only
definitive method to determine
agricultural countermeasures

- Ground monitoring can give better
fidelity to identify areas that require
agricultural sampling

This product is an aggregate of data collected from March 30 - April 3, 2011. Monitoring
results are derived from aerial measuring platforms and validated where possible by ground
survey teams.

12
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First Over Water Flight
Assessment:

K g * * Preliminary DOE measurements
indicate a release of radiological
material extending 20 kilometers
North of the Fukushima plant and
greater than 10 kilometers out to
sea;

, Aerial measurements are normally
corrected to show contaminat6n on
a solid surface; for measurements
over water the analysis is more
complex since the material is
distnbuted throughout the water
column;

* This aerial survey only reflects
radiological material near (or above)
the surace and proides a

>qualitative measure of the
* >1•25,Rthr contamination;

217-t2.5 mRr * DOE measurements April 5th
indicate areas where further

1.19 -2.1? mRlhr measurements and water sampling
is advisable;

S042..9 *Rhr * Analyzing water samples is the most

* 0.03o.o25 .m•r direct way of measuring the amount
< <0.03 mRhr " of radiological material in the water:

* The Government of Japan is
currently sampling water in
multiple locations around the plant

--- --- 20. These data-vtbe-provided to the
Cgovernment of Japan to assist in
their monitoring efforts

13
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Forecasted Weather
April 6m7, 2011

04/06/2011 07:00:00 JST 04/06/2011 18:00:00 JST
mi

04/07/2011 00:00:00 JST
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Planned Operations:
Next 24 Hrs

* Aerial Monitoring
@ AMS UH-I: Fly from Fukushima Daiichi plant south to 30 km line along

coast
e AMS C-1 2: Fly west of Fukushima Daiichi plant between 40-60 km
s Flights are being coordinated with GOJ MEXT

• All areas inside of 80 km from plant will be surveyed in period 6-12 April

• AMS will fly inside 60 km line; MEXT will fly outside 60 km line

* Ground Monitoring
@ Complete beta/gamma exposure rate surveys. Radionuclide evaluations

are to include in-situ measurement assessment of gamma isotopes.
s Continue monitoring activities at the US Embassy Japan and the

Embassy Resident Towers in Tokyo, Yokota AB, and Yokosuka Naval
Base

, Continuing work to implement Early Warnng Array __

* Ambassador Roos visiting Yokota and will meet with CMRT

Offcia Use.. only. 16
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Planned Aerial/Field Monitoring Operations
April 6, 2011 Operational Period /I V i ZA

m i I I III III

A

•Am~ 4

Key Legend
S 0• HH,6O Sortie Coverage

UH-1 Sortie Coverage

C-12 Sortie Coverage
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Aerial and Ground Monitoring Data
Assessment

An assessment of measurements gathered through 4 April
continues to show:
s Radiation levels consistently below actionable levels for evacuation or

relocation outside of 25 miles

# Radiological material has not deposited in significant quantities since 19
March

* An assessment of measurements gathered at US military
installations in the Tokyo area through 4 April shows:

, Radiation levels far below actionable levels for evacuation or relocation

# All aerial measurements at US facilities were less than 32 pR/hr - a
levelthat poses no known health risk

Monitoring of these locations will continue although no increases in
deposited radiation are anticipated
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Forecasted Weather
April 5.6, 2011

0410512011 20:00:00 JST 04/06/2011 08:00:00 JST 04/06/2011 18:00:00 JST
m III
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Planned Operations:
Next 24 Hrs

Aerial Monitoring
AMS UH-1: Fly from Fukushima Daiichi plant south to 30 km line along
coast

, AMS C-12: Fly west of Fukushima Daiichi plant between 40-60.km

o Flights are being coordinated with GOJ MEXT
All areas inside of 80 km from plant will be surveyed in period 6-12 April

AMS will fly inside 60 km line; MEXT will fly outside 60 km line

* Ground Monitoring
o Complete beta/gamma exposure rate surveys. Radio nuclide evaluations

are to include in-situ measurement assessment of gamma isotopes.
@ Continue monitoring activities at the US Embassy Japan and the

Embassy Resident Towers in Tokyo, CMOC TOC at Yokota AR, and
Yokuska Naval Base.

----- Continu ing-work-to-i mplement-the--EarlyýWarning-Array-utilizing-l nfields--
and SMC.

Ambassador Roos visiting Yokota and will meet with CMRT

17
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Planned Aerial/Field Monitoring Operations
April 6,,201 Operational Period
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Japan Earthquake Response
April 3, 2011//0600 EDT
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This information is for limited
distribution to those with aNEED TO KNOW

and should not be forwarded outsideyour agency or organization without
prior clearance from U.S. DOE

Contact: DOE/NNSA Nuclear Incident
Team: NnTOPSannsa.do v
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ACurrent Status
o No major changes in airborne radiation levels at the Fukushima Daiichi Power Plant

* Additional power plant status in accompanying text SITREP

@ Unit 1: Reactor water level stable, core damage est. 70%. Freshwater injection continues.
Electrical power line connected. Pumping freshwater in spent fuel pool.

s Unit 2: Reactor water level stable, core damage est. 33%.. Spent fuel pool has been filled
and fresh water injection has been reestablished after a brief suspension.

s Unit 3: Reactor water level stable, core damage est. 33%. Freshwater injection continues;
trucks pumping water into spent fuel pools.

s Unit 4: Spraying continues periodically for the spent fuel pool. Power restored. Trucks
pumping water into spent fuel pool.

# Synthetic resin sprayed near reactor to fix contamination
# TEPCO continues to address issues with water in the trenches outside the turbine buildings of

Units 1, 2 and 3
# A 20 cm crack has been found in a pit connected to the Unit 2 turbine building and is leaking

radioactive water into the ocean. Rad levels in the pit exceed 1000 msV/hr. TEPCO is
having difficulty patching the crack with concrete and an additional attempt will be made
using a polymeric material with additional concrete on April 4.

e TEPCO constructing a water treatment facility to reduce activity in water discharged to the
....s-an-d-co-nsideri ng-uin-g a lag-reiloating-platforrno-store-up-to-l 0;000ons-of radioactive-
water.

The Japanese national government is now encouraging evacuation for local residents within the
20-30 km radius of the site boundary. This is a slight change from the previous voluntary
evacuation with shelter in place for the 20-30 km zone.
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I DOE/NNSA Response

* Command, Control, Coordination:
, Nuclear Incident Team (NIT): Coordinating overall emergency

response
, Policy Working Group (PWG): Coordinating overall policy
, Senior Energy Official: Primary Manager of deployed field teams
, Liaisons: DART, USPACOM, USAID, NRC

* Modeling
, National Atmospheric Release Advisory Center (NARA C):

conducting predictive radioactive atmospheric dispersion modeling

* Monitoring and Sampling
* Consequence Management Response Team (CMRT): Conducting

ground monitoring, air sampling and initial results analysis
# Aerial Measuring System (AMS): Conducts aerial detection for

mapping radiological ground material deposits
@ Currently 3 platforms: 1 Fixed, 2 Rotary

# Assessment
Consequence Management Home Team (CMHT): Scientific
assessment of data updated daily from ground measurements and
AMS flights

* .....Medical Consultation -
, Radiation Emergency Assistance Center/Training Site

(REAC/TS): Providing medical advice about radiological exposure

Deployed (44)

Yokota AB
(2) SEO
(1) SEO Staff
(25) CMRT
(9) AMS

US Embassy Tokyo
(5) DART LNO
(1) Nuclear Energy

Representative
USPACOM HQ

(1) LNO

Upcoming personnel changes:

Several personnel enroute to/from
Japan 2-4 April.
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AMh

m1bbion I bummarY

Type Last24 Hours, Total

AMS Flight Hours Aircraft still in flight 196

Field Measurements 19,492 102,237

Air Samples 120 paper filters 120 paper filters

120 charcoal filters 120 charcoal filters

Soil Samples 1 1

Field measurements are a combination of DOE, DoD, and GOJ data
including automated downloads from several remotely monitored stations. Figures

.. accurate as-of 0600 EDT 3APR 11. .. .
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S Significant Events: Past 24 Hrs.

International Engagement:
GOJ Prime Minister's Office requested the Early Warning Line
proposal come from a civilian ministry, vice MOD; DOE will try to
coordinate with MEXT

* General Oriki visit to USFJ
* Coordinated further on GOJ ministries' requested support for sample

analysis of food, soil, and water. Support will require sensitive
detectors (High Purity Germanium), support equipment, and training

Nuclear Incident Team:
* Provided ground monitoring and aerial measuring data

spreadsheets to CDC, FDA, HHS, USDA, EPA, NRC, DHS, NR, and
WH

.-.----.-*.... C....C-oordinated rotation for-deployed personnel ..... .
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) Significant Events: Past 24 Hrs,
Operations:
# Modeling

NARAC: Continued work on products normalizing NARAC models to measurements
taken in the ,field. Preliminary assessmentof time correlated deposition and further
assessment of dose rate measurements correlated to actual weather patterns

# Field Monitoring and Assessment
o AMS UH-1 and HH-60: Flew over US Military installations in and around the Tokyo area to

provide information for USFJ to issue protective action guidance for dependents,
o AMS C-12: Flew in the valley from the south near Shirasaka to the mountains on the west side,

north to Shiroi, and east to the ocean.
s 2 ground teams conducted surveys of military installations in the Tokyo area in support of the

aerial mapping

1 1 ground team took ground measurements on Yokota AB

* Medical Consult
* Nothing substantial to report

7
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Data Providers

+ Japan
@ Ministry of Foreign Affairs (MOFA)
e Nuclear Safety Technology Center

(NUSTEC)
@ Tokyo Electric Power Company

(TEPCO)
* Ministry of Agriculture, Forestry

and Fisheries (MAFF)
s Ministry of Education, Culture,

Sports, Science, and Technology
(MEXT)

@ Ministry of Health, Welfare and
Labor

, Nuclear and Industrial Safety
Agency (NISA)

* Nuclear Safety Commission

t Consequence Management
Response Team
e CMRT/CMOC
sAMS
@ AFRAT

* External US
e Japan Emergency Command

Center, US Embassy, Tokyo
@ USAF, BSC Commander
e USAF, WC-135 Constant Phoenix
e Futenma Marine Corps Air Station
e Nuclear Regulatory Commission
s Naval Reactors
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UGuide to Interpretation
US EPA Derived Response Levels (DRLs) for Evacuation and Relocation

Early Phase DRL
If a person is in danger of receiving an external radiation dose of I Rem over 4 days, the EPA

recommends evacuation u'ntil radiation levels decrease. This area is indicated by red.

First Year DRL
If a person is in danger of receiving an external radiation dose greater than 2 Rem during the

first year, the EPA recommends relocation until radiation levels decrease. This is not an
urgent action because the dose is received over a full year. This area is indicated by orange.

Fifty Year DRL
If a person is in danger of receiving an external radiation dose greater than 5 Rem over 50

years, the EPA recommends relocation until radiation levels decrease. This is not an urgent
action because the dose is received over fifty years. This area falls within the second year
DRL.

Second Year DRL
If a person is in danger of receiving an external radiation dose of greater than 0,5 Rem in the

second year (or any subsequent year), the EPA recommends relocation until radiation levels
decrease. This area is indicated by yellow.

These calculations account for multiple variables. For instance, radiation is most intense in the first days following its
release therefore dose reduction may be met by evacuating early in the response.
Protective actions are frequently expressed in dose rates. The dose rate is an indicator that residents would accumulate

the threshold dose if they stayed in the area the entire time expressed (e.g. 1 year, 2 years, 50 years),
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Guide to Interpretation
Areas at Risk for Aqricultural Contamination

Aerial measurements can indicate areas where agricultural monitoring and sampling
should occur, although they cannot directly determine the amount of contamination of
agricultural products grown in these areas.

AMS monitoring results in areas beyond 25 miles from the Fukushima Daiichi reactors
show areas where dose rates are many times higher than historical background.

The measured external dose rates in these areas are not high enough to warrant
evacuation or relocation of the population, however, lower levels of radioactive
contamination in agricultural products provide more of a risk because the radioactive
material can be ingested into the body. Agricultural monitoring in these areas may be
warranted.

*Areas 10 to 100 times historical background are indicated by green.

. .Areas 2 to 10 times historical background are indicated by light blue.

Areas at or near historical background are indicated by dark blue.
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Aerial and Ground Monitoring Data
Assessment

Assessment:
* An assessment of measurements gathered through 02

April continue to show:
* Radiation levels consistently below actionable levels for

evacuation or relocation outside of 25 miles

e Radiological material has not deposited in significant quantities
in the areas measured since 19 March
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Forecasted Weather
April 4,2011

0410412011 02:00:00 JST 0410412011 07:00:00 JST 0410412011 16:00:00 JST
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Ofiial Us•% •olyPlanned Operations:
Next 24 Hrs

* Aerial Monitoring
o AMS UH-i: Aircraft not available tomorrow per USAF

.AMS HH-60,: TBD
AMS C-12: Continue to fly in the valley from the south near Shirasaka to

the mountains on the west side, north to Shiroi east to the ocean,

* Ground Monitoring
o Specific assignments TBD

o Complete beta/gamma exposure rate surveys. Radio nuclide evaluations
are to include in-situ measurement assessment of gamma isotopes.

Continue joint Monitoring and Assessment planning with DoD (US
AFRAT) .

Meeting (4 April) with MEXT on technical cooperation for monitoring
and sampling

15
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