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Summary of Revisions

Revision I:

Due to changes in the ISFSI layout the minimum distance to the controlled area boundary has
changed from 1325 feet to 1400 feet. The %/Q value provided by Diablo Canyon is a conservative
value for both 1325 and 1400 feet. The revisions to this document are strictly editorial to indicate
the change in the minimum distance to the controlled area boundary.

Revision 2:

Changes to the ISFSI layout has increased the maximum number of casks in the ISFSI from 138 to
140. This revision reflects that change to the doses due to an effluent release under normal and off-
normal conditions. Additionally, this revision adds the letter relating these changes and changes to
the previous revision to Appendix B and the list of references.

Revision 3:

In Section 3.0 changed 25 rem to 25 mrem in the second paragraph. Clarified that the x/Q value
provided by Diablo Canyon is conservative and applicable for a distance of 1400 feet.

Revision 4:

Revised the doses due to inhalation to reflect changes in the DCFs for inhalation. These changes
were instituted in response to an RAI from the NRC on the HI-STORM FSAR License

Amendment Request (LAR 1014-1).
The equations used in Appendix A are added to the first page of Appendix A.

Table 9-1 and Table 9-2 have been revised to reflect the changes above.
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1.0 Introduction

This analysis is to demonstrate that radiological releases to the environment resulting from a
confinement breach from the Diablo Canyon ISFSI will be within regulatory limits specified in
10CFR72 [1]. This confinement analysis addresses normal, off-normal and accident conditions of
storage. The results from this confinement analysis are an extension of the results presented in
Chapter 7 of the Final Safety Analysis Report (FSAR) for the HI-STORM [2,19] System, applied to

the Diablo Canyon site.

This report is prepared pursuant to the provisions in Holtec Quality Procedures HQP 3.0 and 3.2,
which require that all analyses utilized in support of the design of a safety-related or important-to-
safety structure, component, or system be fully documented such that the analyses can be reproduced
at any time in the future by a specialist trained in the discipline(s) involved. HQP 3.2 sets down a
rigid format structure for the content and organization of calculation packages that are intended to
create a document that is complete in terms of the exhaustiveness of content. The calculation
packages, however, lack the narrational smoothness of a technical report, and are not intended to

serve as a technical report.

Because of its function as a repository of all analyses performed on the subject of its scope, this
document will require a revision only if an error is discovered in the computations or if the
equipment design is modified. Additional analysis in the future may be added as numbered
supplements to this package. Each time a supplement is added or the existing material is revised, the
revision status of this package is advanced to the next number and the Table of Contents is amended.
Calculation packages are Holtec proprietary documents. They are shared with a client only under
strict controls on their use and dissemination.

This calculation package will be saved as a permanent record under the company’s QA program.

The HI-STORM System is comprised of two main components, the Multi-Purpose Canister (MPC)
and the overpack. The fuel basket is a honeycomb structure contained in the MPC, which is
designed to locate the stored spent nuclear fuel (SNF). The MPC-32 can house up to 32 intact PWR
fuel assemblies. Damaged fuel and fuel debris may be loaded in the MPC-24EF in specially
designed damaged fuel containers (DFC). The CoC [11,19] summarizes the type and number of
damaged fuel assemblies and fuel debris that may be stored in the MPC. Since the DFC has screens
on the top and bottom, the DFC provides no pressure retention function. The confinement function
of the DFC is limited to minimizing the release of loose particulates within the sealed MPC. The
storage design leakage rates are not altered by the presence of the DFCs. As shown in Chapter 7 of
the HI-STORM FSAR [2] the estimated dose to an individual at the site boundary as a result of an
effluent release from the MPC-24EF is bounded by the MPC-32.

Upon loading, the MPC is filled with inert helium gas as protection against corrosion and as a leak
detection substance. The helium leak rate testing performed on the MPC confinement boundary
requires the helium leak rate to be less than or equal to 5x10° atm-cm®/s [11,19]. As demonstrated
by analysis in the FSAR [2,19], the MPC confinement boundary is not compromised as a result of all
normal, off-normal, and accident conditions. Based on the robust nature of the MPC confinement
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boundary, the non-destructive examination (NDE) of the welds, and the measurement of the helium
leakage rate, there is essentially no leakage.

The overpack is a ventilated cylindrical metal and concrete structure which houses the MPC with its
contained SNF for storage. The HI-STORM overpack has penetrations at its lower and upper
extremities to allow cooling air to flow over the sealed MPC. No credit is taken for the overpack's
ability to maintain confinement, as the MPC provides the confinement boundary during storage.

The only means of pressure increase in the MPC is from the temperature rise due to normal heat-up
to normal operating temperatures and the release of backfill and fission gas contents from fuel rods
into the MPC cavity. Under the most adverse conditions of normal ambient temperature, full
insolation, and design basis decay heat, the calculated pressure increase is well below the system
design pressure as shown in Chapter 4 of the FSAR [2,19]. For normal conditions of storage, failure
of up to 1% of the fuel rods has been analyzed. For off-normal conditions of storage, failure ofup to
10% of the fuel rods has been analyzed and would result in an MPC internal pressure below the
value specified as the normal design pressure. For accident conditions, with an assumed failure of
100% of the fuel rods, the MPC internal pressure is below the accident condition design pressure.

2.0 Methodology

The potential dose that an individual could receive at or beyond the controlled area boundary' froma
radioactive material release from the confinement boundary was determined using the methodology
described in NUREG-1536 [4], ISG-11 [1 8] and ISG-5 [16]. To calculate the dose, the following
parameters are necessary: the quantity of nuclides available for release, percentage of nuclides that
remain airborne, the maximum pressure of the cask cavity, the maximum temperature of the cask
cavity, the confinement boundary leakage rate, the distance from the cask to the controlled area
boundary, the atmospheric dispersion factor, an individual’s breathing rate, an individual’s occupancy
time, and dose conversion factors.

The MPC uses redundant confinement closures to assure that there is no release of radioactive
materials, including fission gases or crud, for all postulated storage accident conditions. The analysis
presented in Chapters 3 and 11 of reference [2,19] demonstrates that the MPC remains intact during
all normal, off-normal and postulated accident conditions, including the associated increased intemnal
pressure and temperature. The MPC is designed, fabricated and tested in accordance with the
applicable requirements of ASME, Section III, Subsection NB [9] to the maximum extent
practicable. In summary, there is no design basis event that results in a breach of the MPC
confinement boundary. '

The above discussion notwithstanding, this document evaluates the consequences of a non-
mechanistic postulated ground level breach of the MPC confinement boundary under normal, off-
normal and hypothetical accident conditions of storage. This breach could result in the release of
gaseous fission products, fines, volatiles and airborne crud particulates. The following doses to an
individual were calculated for a minimum controlled area boundary of approximately 1400 feetas a

!'The terms “controlled area boundary™ and “site boundary” are used synonymously throughout this document.
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result of an assumed effluent release under hypothetical accident conditions of storage; the
committed dose equivalent (CDE) from inhalation and the deep dose equivalent (DDE) from
submersion for critical organs and tissues (gonad, breast, lung, red marrow, bone surface, thyroid);
the committed effective dose equivalent (CEDE) from inhalation and the deep dose equivalent
(DDE) from submersion for the whole body; the lens dose equivalent (LDE) for the lens of the eye;
the shallow dose equivalent (SDE) from submersion for the skin; and the resulting Total Effective
Dose Equivalent (TEDE) and Total Organ Dose Equivalent (TODE).

The annual dose equivalent for the whole body, thyroid and other critical organs were determined at
the minimum controlled area boundary (1400 feet) as a result of an effluent release under normal and

off-normal conditions of storage.

For normal and off-normal conditions of storage, the doses were based on the entire ISFSI filled with
MPC-32's loaded with design basis fuel. The doses are compared to the regulatory limit for the
whole body or any organ, per 10CFR72.104(a) [1]. For hypothetical accident conditions of storage
the doses were determined for one MPC-32 and compared to 10CFR72.106(b) [1]. The following
sections discuss the methodology utilized to determine the potential dose that an individual could
receive due to a non-mechanistic breach of the MPC confinement boundary.

2.1 Confinement Requirements for Normal, Off-Normal and Hypothetical Accident Conditions
2.1.1 Confinement Vessel Releasable Source Term

In accordance with ISG-5 [16] and NUREG/CR-6487 [6]), the following contributions are considered
in determining the releasable source term: (1) the radionuclides comprising the fuel rods, (2) the
radionuclides on the surface of the fuel rods, and (3) the residual contamination on the inside
surfaces of the vessel. In accordance with NUREG/CR-6487, contamination due to residual activity
on the cask interior surfaces is negligible as compared to crud deposits on the fuel rods themselves
and therefore may be neglected. The source terms considered for this calculation are from the
spallation of crud from the fuel rods, and from the fines, gases and volatiles, which result from
cladding breaches. The methodology of NUREG/CR-6487 is conservatively applied to the storage
confinement analysis, as dry storage conditions are less severe than transport conditions.

The inventory for isotopes other than “*Co is calculated with the SAS2H and ORIGEN-S modules of
the SCALE 4.3 system as described in HI-STAR 100 Shielding Design and Analysis for T ransport
and Storage [5]. The inventory for the MPC-32 was based on the B&W 15x15 fuel assembly with a
burnup of 55,000 MWD/MTU, 5 years cooling time, and an enrichment of 4.0%. This assumed
burnup and cooling time is chosen to conservatively bound the actual burnup and cooling times for
all fuel at the Diablo Canyon site. Documentation that the design basis fuel assembly bounds the
fuel at the Diablo Canyon site is provided in Appendix C. All isotopes that contribute greater than
0.1% to the total curie inventory for the fuel assembly are considered in the evaluation as fines. This
analysis also includes those actinides that contribute greater than 0.01% to the total curie inventory
as the dose conversion factors for these isotopes are in general, greater than other isotopes (e.g.,
isotopes of plutonium, americium, curium, and neptunium).
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For storage of spent fuel assemblies with burnups in excess of 45,000 MWD/MTU, under normal
and off-normal conditions, the source term from the assumed rod breakage fractions of ISG-5 [16]
must be augmented by the source term from 50% of the rods having peak cladding oxide thicknesses
greater than 70 micrometers. ISG-11 [18] recommends that for high burnup fuel assemblies to be
classified as intact, no more than 3% of the rods may have peak cladding oxide thicknesses greater
than 70 micrometers and no more than 1% of the rods may have peak cladding oxide thicknesses
greater than 80 micrometers. Using Equation 2-1 below, the fraction of the source term available for
release may be determined:

Equation 2-1

Fy =F, *(100%) + E,, *P,

where:

Fr is the percentage of the source term available for release,

Fp is the rod breakage fraction from ISG-5 [16],

Fo  isthe fraction of rods that have peak cladding oxide thicknesses greater than 70 microns, and

Ps is the percentage of the source term for rods having peak cladding thicknesses greater than 70
microns that must be included in the total source term available for release.

Table 2-1 contains a summary of the values required for Equation 2-1 and the results for normal and
off-normal conditions of storage. It is assumed that 100% of the source term is available for release
under hypothetical accident conditions of storage.

2.1.2 Crud Radionuclides

The majority of the activity associated with crud is due to Co [6]. The inventory for “Co was
determined by using the crud surface activity for PWR rods (140x10° Ci/em?) provided in
NUREG/CR-6487 [6] multiplied by the surface area per assembly (3x10° cm? for PWR, also
provided in NUREG/CR-6487). The source terms were then decay corrected 5 years using the basic
radioactive decay equation:

Equation 2-2
A= 4oe™
where:
A) is activity at time t [Ci],
Ao is the initial activity [Ci],
A is the In2/t,; (where t), = 5.272 years for ®°Co [14D), and
t is the time in years (5 years). :
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2.1.3 Release of Contents under Normal, Off-Normal and Non-Mechanistic Accident Conditions
of Storage

2.1.3.1 Confinement Boundary Leakage Rate

The helium leak rate testing performed on the MPC confinement boundary measures the helium leak
rate under reference test conditions to be less than or equal to 5x107 atm-cm®/s as required by the
CoC[11,19]. As demonstrated by analysis, the MPC confinement boundary is not compromised as a
result of normal, off-normal, and accident conditions. Based on the robust nature of the MPC
confinement boundary, the NDE inspection of the welds, and the measurement of the helium leakage
rate, there is essentially no leakage However, it is conservatively assumed that the maximum
possible leakage rate is 5.0x10 ® atm-cm®/s, under reference test conditions.

Equation B-1 of ANSI N14.5-1997 [8] is used to express this mass-like helium flow rate (Q,)
measured in atm-cm’/s as a function of the upstream volumetric leakage rate (L,) as follows:

Equation 2-3

Q,~L, *P, atm-cm’/s (Equation B-1 from ANSI N14.5-1997)
Ly=Q./P, cm/s
where:

L,  isthe upstream volumetric leakage rate [cm¥/s]
Qu is the mass-like helium leak rate [atm-cm3/s], and
P, is the upstream pressure [ATM]

The corresponding leakage rate at normal, off-normal and hypothetical accident conditions is
determined using the following methodology. For conservatism, unchoked flow correlations were
" used as the unchoked flow correlations better approximate the true measured flowrate for the leakage
rates associated with storage packages. Using the equations for molecular and continuum flow
(Equation B-5) provided in ANSI N14.5-1997 [8], the corresponding capillary diameter, D, was
calculated under the reference test conditions of Table 7-2. Reference test conditions are used to
calculate the capillary diameter as they yield more conservative results than the actual test conditions
in Table 7-2. The capillary length required for Equation 2-4 was conservatively chosen to be the
MPC lid closure weld, which is 1.9 cm.
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Equation 2-4

T
ins (4
=[2.49x]06])" + 3-81x10'D VM

au ap,

P,
u u"P -
L /P d][P"]

where:

is the allowable leakage rate at the upstream pressure [cm’/s],

is the capillary length [cm],

is the temperature [°K],

is the gas molecular weight [g/mole] from ANSIN14.5, Table Bl {81,
is the fluid viscosity for helium [cP] from Rosenhow and Hartnett [10]
is the upstream pressure [ATM],

is the downstream pressure [ATM],

is the average pressure; P, = (P, + P4)/2 [ATM], and

is the capillary diameter [cm].

Uomme g3m 1~

Using the capillary diameter determined above, and the parameters for normal, off-normal and
hypothetical accident conditions provided in Table 7-2, Equation 2-4 was solved for the leakage rate
at the upstream conditions for each condition of storage. The parameters provided in Table 7-2 are
for the HI-STORM cask system and result in a bounding leakage rate for both the HI-STORM and
HI-STAR cask systems.

2.1.3.2 Percentage of Nuclides that Remain Airborne

In addition to the small fraction of fines that are released in the event of a cladding breach only about
10 % of the fines released to the MPC cavity remain airborne long enough to be available for release
from the cask MPC [15]. Itis conservatively assumed that 100% of the volatiles, crud and gases
remain airborne and available for release.

2.1.3.3 Fraction of Volume Released
Dividing the upstream leakage rate by the minimum free volume of the confinement vessel provides

the fraction of volume released per second. The minimum free volume of'the confinement vessel is
presented in the spreadsheets contained in Appendix A of this document.

2.1.3.4 Release Fraction

The release fraction is that portion of the total radionuclide inventory that is available for release
from the spent nuclear fuel. These fractions account for the radionuclides trapped in the fuel matrix
and radionuclides that exist in a chemical or physical form that is not releasable to the environment
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under credible normal, off-normal and hypothetical accident conditions. The release fractions
provided in ISG-5 [16] were used and are additionally provided in Table 7-1.

2.1.3.5 Radionuclide Release Rate

The radionuclide release rate is the product of the quantity of isotopes available for release, the
number of assemblies, the percentage that remains airborne, the fraction of volume released, and the

release fraction.
2.1.3.6 Atmospheric Dispersion Factor

For the evaluation of the annual dose due to an effluent releasc'for normal and off-normal conditions
of storage at the controlled area boundary, the ong-term site-specific x/Q atmospheric dispersion

- factor was provided by Pacific Gas & Electric in a letter from Richard Klimczak to Eric Lewis

[20,22,23]. Reference [20] presents the annual average %/Q value for nine of the sixteen cardinal
directions. The other seven cardinal directions are considered to be unoccupied as they are over
water [21]. For conservatism the maximum annual average x/Q value of 3.44x10"° s/m>, which
occurs in the NW direction, was chosen.

The short-term atmospheric dispersion factor for accident conditions at the minimum controlled area
boundary of 1400 feet was also provided by Pacific Gas & Electric [3]. The atmospheric dispersion
factor of 4.5x10™ s/m? provided for the hypothetical accident conditions assumes a release duration
of one hour. Although the release period for hypothetical accident conditions is assumed to be 30
days, the /Q value for the one-hour release period is selected as it conservatively bounds the actual
atmospheric dispersion factor under accident conditions.

The two x/Q values above, provided by Pacific Gas and Electric, are conservative values and
applicable at both 1325 and 1400 feet. The use of the x/Q values is conservative and insures that the
doses presented in Table 9-2 are conservative.

All correspondence with Pacific Gas & Electric concerning %/Q values for normal, off-normal and
hypothetical accident conditions of storage are included in Appendix B for reference.

2.1.3.7 Dose Conversion Factors

Dose Conversion Factors (DCF) from EPA Federal Guidance Report No. 11, Table 2.1 [12] and
EPA Federal Guidance Report No. 12, Table III.1 [13] were used for the analysis.

2.1.3.8 Occupancy Time

An occupancy time of 8,760 hours is used for the analysis for normal and off-normal conditions of
storage [4]. This conservatively assumes that the individual is exposed 24 hours per day for 365
days at the controlled area boundary distance of 1400 feet.
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An occupancy time of 720 hours is used for the analysis for hypothetical accident conditions. This
conservatively assumes that the individual is exposed 24 hours per day for 30 days at the minimum
controlled area boundary distance of 1400 feet. The accident event duration is considered
conservative as any accident condition of storage resulting in the failure of 100% of the stored fuel
rods would be detected by the routine security and surveillance inspections and corrective actions
would be completed prior to the end of this 30 day period.

2.1.3.9 Breathing Rate

A breathing rate of 3.3x10™ m*/sec for a worker was used for the analysis [16]. This conservatively
bounds the adult breathing rate (BR) of 2.5x10™ m¥/sec for an individual.

2.1.4 Postulated Doses

Postulated doses are calculated for inhalation and external submersion in the plume at the controlled
area boundary. For normal, off-normal and hypothetical accident conditions the dose is calculated at
the minimum controlled area boundary distance of 1400 feet. The postulated doses as a result of
exposure to soil with ground surface contamination and soil contaminated to a depth of 15 cm were
also determined in the HI-STORM FSAR [2,19] and determined to be negligible compared to
submersion in the plume and are therefore not reported.

2.1.4.1 Normal/Off-normal conditions

The annual dose equivalent for the whole body, thyroid and other critical organs were determined at
the minimum controlled area boundary (1400 feet) as a result of an effluent release under normal and
off-normal conditions of storage. These doses were based on each HI-STORM cask containing an

MPC-32 loaded with design basis fuel.

2.1.4.2 Accident Conditions

The following doses to an individual at the minimum controlled area boundary of 1400 feet as a
result of an assumed effluent release from a single cask under hypothetical accident conditions of
storage were determined; the committed dose equivalent (CDE) from inhalation and the deep dose
equivalent (DDE) from submersion for critical organs and tissues (gonad, breast, lung, red marrow,
bone surface, thyroid); the committed effective dose equivalent (CEDE) from inhalation and the deep
dose equivalent (DDE) from submersion for the whole body; the lens dose equivalent (LDE) for the
lens of the eye; the shallow dose equivalent (SDE) from submersion for the skin; and the resulting
Total Effective Dose Equivalent (TEDE) and Total Organ Dose Equivalent(TODE).

2.1.4.3 Whole Body Dose

The Total Effective Dose Equivalent (TEDE) to the whole body is the sum of the committed
effective dose equivalent (CEDE) and the deep dose equivalent (DDE) for the whole body.

The CEDE is the product of the radionuclide release rate, the atmospheric dispersion factor, the
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occupancy time, the breathing rate, and the dose conversion factor.

The DDE is the product of the nuclide release rate, the atmospheric dispersion factor, the occupancy
time, and the dose conversion factor.

The Annual Dose Equivalent (ADE) for the whole body is the sum of the CEDE and the DDE for the
whole body.

2.1.4.4 Critical Organ Dose

The Total Organ Dose Equivalent to the critical organ (or tissue) is the sum of the committed dose
equivalent (CDE) to the critical organ or tissue from inhalation and the deep dose equivalent (DDE)

to the organ or tissue from submersion in the plume.

The ADE to any critical organ (including thyroid) is the sum of the CDE and the DDE for that
critical organ.

The CDE to the organ or tissue from inhalation is the product of radionuclide release rate, the
atmospheric dispersion factor, the occupancy time, the breathing rate, and the organ/tissue dose
conversion factor. The shallow dose equivalent and the deep dose equivalent to the organ or tissue
from submersion in the plume is the product of the nuclide release rate, the atmospheric dispersion
factor, the occupancy time, and the organ/tissue dose conversion factor.

The lens dose equivalent (LDE) as a result of submersion in the plume was estimated using guidance
from Dr. James Turner in his book, Aroms, Radiation, and Radiation Protection [17]. Dr. Tumer
states that alpha particles and low-energy beta particles, such as those from tritium, cannot penetrate
to the lens of the eye (at a depth of 3 mm). The discussion continues that many noble gases emit
photons and energetic beta particles, which in turn must be considered in the dose estimate. Dr.
Turner states that the dose-equivalent rate to tissues near the surface of the body (e.g., lens of the
eye) is more than 130 times the dose-equivalent rate in the lung from gases contained in the lung.
Using the accident condition of storage for the MPC-32 (which is the highest dose to the lung), the
estimated dose to the lung from gases in the lung is 1.45x10™ mrem. Conservatively multiplying this
value by 150, the estimated LDE is 2.175x10 mrem. This estimated LDE is a small fraction of the

15 rem limit imposed by 10CFR72.106(b).

3.0 Acceptance Criteria

The ISFSI must be demonstrated to meet the confinement accident condition requirements of
10CFR72.106 [1] for storage of spent nuclear fuel. 10CFR72.106(b) [1] specifies that any individual
located on or beyond the nearest boundary of the controlled area may not receive from any design
basis accident the more limiting of a total effective dose equivalent of 5 rem to the whole body, ora
total organ dose equivalent to any individual organ or tissue (other than the lens of the eye) of 50
rem. The lens dose equivalent shall not exceed 15 rem and the shallow dose equivalent shall not

exceed 50 rem.
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Additionally, the ISFSI must meet the normal and anticipated occurrences (off-normal) requirements
of 10CFR72.104 [1]. 10CFR72.104(a) specifies that the annual dose equivalent to any individual at
or beyond the controlled area boundary must not exceed 25 mrem to the whole body, 75 mrem to the
thyroid and 25 mrem to any other critical organ.

This calculation package provides the effluent dose portion in support of the requirement that the
licensee perform a site-specific dose evaluation as part of the ISFSI design as dictated in
10CFR72.212 [1] and Chapter 12 [2,19] to demonstrate compliance with 10CFR72.104 [1]. Direct
doses must be added to these effluent doses to determine compliance with these regulations.

4.0 Assumptions

The following are a summary of assumptions for the confinement analysis of the cask system.

. The minimum distance from the cask to the controlled area boundary is 1400 feet [23]. The
controlled area boundary is at least 100 meters from the nearest loaded HI-STORM 100
System in accordance with the requirement of 10CFR72.106(b) [1].

. The short-term x/Q value for normal and off-normal conditions provided, is a conservative
value and applicable at 1400 feet. The maximum /Q value for a one hour release period
was chosen to determine a bounding %/Q value for the ISFSI, which is located approximately
1400 feet from the plant boundary. Additionally, the selection of the maximum x/Q value
based on a one hour release period ensures that the %/Q value used to calculate the dose due
to an effluent release under accident conditions is conservative for the accident duration of

30 days.

. The long-term %/Q value for normal and off-normal conditions is provided for a distance of
1325 feet in nine of the sixteen cardinal directions. This x/Q value provided at 1325 feet is
conservative and also applicable for the actual distance to the controlled area boundary of
1400 feet. At a distance of 1400 feet from the ISFSI the other seven cardinal directions are
over water and are considered to be unoccupied. The maximum annual average %/Q value
from the 16 cardinal directions is chosen to determine a bounding %/Q value for the ISFSI.
This ensures that the x/Q value used to calculate the dose due to an effluent release under
normal and off-normal conditions is conservative.

. Under normal conditions of storage, 2.5% of the source term is available for release. Under
off-normal conditions of storage 11.5% of the source term is available for release. Under
accident conditions 100% of the source term is available for release. These fractions are in
accordance with ISG-5 [16], ISG-11 [18] and NUREG-1536 [4].

. Unchoked flow correlations were used as the unchoked flow correlations better approximate
the true measured flow rate for the leakage rates associated with transportation packages.
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For conservatism, the upstream pressure at reference test conditions (inside of the MPC) is
assumed to be 2 ATM and the down stream pressure (outside of the MPC) is assumed to be 1

ATM.

The leak hole diameter is determined using reference test conditions rather than actual test
conditions from Table 7-2. This is conservative as it yields a larger leak hole diameter.

It is assumed that only 10% of the fines remain in an aerosol form long enough to be
available for release from the confinement boundary. It is conservatively assumed that 100%
of the volatiles, gases and crud remain in an aerosol form.

The temperature at test conditions is assumed to be equal to an ambient reference
temperature, 212° F based on the maximum temperature achievable by the water in the MPC
during performance of the leak test. This is conservative because the leak hole diameter

computed from these test conditions is larger.

Temperatures and pressures in Table 7-2 are bounding values for normal/off-normal and
accident conditions of storage.

The capillary length required for Equation 2-3 was chosen to be the MPC lid closure weld
size which is 1.9 cm.

The majority of the activity associated with crud is due to %Co. This assumption follows
from the discussion provided in NUREG/CR-6487 [6].

The assumption is made that the maximum possxble leakage rate is equal to 5.0x10°® atm-
cm?/sec under reference test conditions. This leakage rate is conservative because based on
the robust nature of the MPC confinement boundary, the non-destructive examination (NDE)

of the welds, and the measurement of the helium leakage rate; there is essentially no leakage.
This is consistent with the helium leak rate test which requires that the leakage rate to be less

than 5.0x10° atm-cm®/sec.

The leakage rate persists for the entire duration of the given evaluated condition of storage (1
year for normal/off-normal and 30 days for accident conditions) without a decrease in the
nuclide concentration due to radioactive decay. The accident event duration is considered
conservative as any accident condition of storage resulting in the failure of 100% of the
stored fuel rods would be detected and corrective actions would be completed prior to the

end of this 30 day period.

The individual at the site boundary under normal and off-normal conditions of storage is
exposed for 8,760 hours. This conservatively assumes that the individual is exposed 24
hours per day for 365 days. The individual at the site boundary under accident conditions of
storage is exposed for 720 hours. This conservatively assumes that the mdmdual is exposed

24 hours per day for the entire 30 days.
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. It is conservatively assumed that all fuel stored in the MPC is of the design basis type with a
bounding burnup and cooling time.

. Dose conversion factors chosen for inhalation reported in EPA Federal Guidance Report No.
11, Table 2.1 [12] were selected by lung clearance class, which reports the most conservative
values.

. Internal temperature and pressure of the MPC for calculation of the confinement boundary

leakage rate under normal and off-normal conditions of storage are taken from the HI-
STORM FSAR [2,19]. These values resultina leakage rate that bounds the leakage rate for
the temperatures and pressures in the HI-STAR TSAR [71.

5.0 Input Data-

Information on the configuration of the HI-STORM System and the acceptable contents are provided
inreference [11,19]. Specific input data and its corresponding reference are provided in Section 7.0.
Allinput data is presented on the spreadsheets in Appendix A.

6.0 Computer Codes

Microsoft Excel and Mathcad are the only computer codes used for this analysis.

7.0 Analysis

7.1 Confinement Vessel Releasable Source Term

The isotope inventory for isotopes other than **Co was found in HI-STAR 100 Shielding Design and
Analysis for Transport and Storage [5]. A summary of the isotope inventories is provided in Table
7-1.

72 Crud Radionuclides

The inventory for ¥Co was determined using the methodology described in Section 2.1.2 with the
following results:

Total Co crud is 140 uCi/em® for PWR (NUREG/CR-6487 [6D.
PWR
Surface area per assy = 3.0E+05 cm?

140 uCi/em? x 3.0E+05 cm? = 42.0 Cj

60Co(t) = 60Coo e'(“), where A = In2/t;, , t =5 years (MPC-32), t;, = 5.272 years for %Co [14].
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S

MPC-32
60Co(S) = 42.0 Cj e(n2/5272)(5)
®Co(5)=21.77 Ci

7.3  Confinement Boundary Leakage Rate

7.3.1 Actual versus Reference Test Conditions

Table 7-2 presents a summary of the parameters used in Equation 2-4 for the hypothetical reference
test conditions and the actual test conditions for which the helium leak rate test is performed. The
MPC helium leak rate test is performed at an elevated pressure (85 psig minimum) to magnify the
leakage rate. Meanwhile the Operating Procedures of the HI-STORM FSAR [2,19] requires that the
helium leakage rate be less than 5.0x10°® atm-cm®/sec basedona 1 ATM pressure differential across
the weld joint. Therefore, the use of reference test conditions to determine the capillary diameter is
acceptable, as the leakage rate under actual test conditions is correlated to reference test conditions.

7.3.2 Calculation of the Leakage Rate

The methodology described in Section 2.1.3.1 was used to determine the leakage rate for normal,
off-normal, and hypothetical accident conditions. Using the equations for molecular and continuum
flow, Equation B-5 provided in ANSIN14.5-1997 [8], the corresponding capillary diameter, D, was
calculated. For conservatism, the upstream pressure at reference test conditions (inside of the MPC)
is assumed to be 2 ATM (minimum) and the down stream pressure (outside of the MPC) is assumed
tobe 1 ATM (at 298 K), therefore, the average pressure is 1.5 ATM. The evaluation was performed
using the helium gas temperature at reference test conditions of both 70°F and 212°F. These
temperatures are representative of the possible temperature of the helium gas in the confinement
vessel during the helium leak test. The 212°F helium temperature is the upper bound because the
water inside the MPC is shown not to boil in Chapter 4 as long as the “time-to-boil” time limit is not
exceeded. From the two calculations using the two temperatures, it was determined that the higher
temperature (212°F) results in a greater capillary diameter. The capillary length required for
Equation 2-3 was conservatively chosen to be the MPC lid closure weld, which is 1.9 cm. Table 7-2
provides a summary of the parameters used in the calculation. The capillary diameter (D) computed
from the above equation is equal to 4.44x10* cm. Using this capillary diameter and the parameters
for normal and off-normal conditions provided in Table 7-2, Equation 2-4 was solved for the
normal/off-normal leakage rate at the upstream conditions. The resultant normal and off-normal
condition leakage rate, 7.37x10°° cm¥s (at 581 K, 6.90 ATM) was calculated. Using the capillary
diameter determined above, and the parameters for accident conditions provided in Table 7-2,
Equation 2-4 was solved for the hypothetical accident leakage rate at the upstream conditions. The
resultant hypothetical accident leakage rate, 1.28x10”° cm™/s (at 843 K, 16.31 ATM) was calculated.

7.4 Fraction of Volume Released

Dividing the upstream leakage rate determined above by the minimum free volume of the
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confinement vessel provided in Chapter 4 of reference [2,19] the fraction of volume released was
determined. The fraction of volume released (as well as the minimum free volumes) is presented in
the Excel spreadsheets in Appendix A for each condition of storage.

7.5  Atmospheric Dispersion Factor

For the evaluation of the annual dose rate at the controlled area boundary under normal, off-normal
and hypothetical accident conditions of storage the long-term x/Q (3.44x10° sec/m*) and short-term
%/Q (4.5x10™ sec/m’) were supplied by Pacific Gas & Electric [3,20].

7.6  Whole Body and Critical Organ Dose

The following doses to an individual at the controlled area boundary (1400 feet) as a result of an
assumed effluent release under normal, off-normal and accident conditions of storage were
determined; the committed dose equivalent (CDE) from inhalation and the deep dose equivalent
(DDE) from submersion for critical organs and tissues (gonad, breast, lung, red marrow, bone
surface, thyroid; the committed effective dose equivalent (CEDE) from inhalation and the deep dose
equivalent (DDE) from submersion for the whole body; the lens dose equivalent (LDE) for the lens
of the eye; the skin dose equivalent (SDE) from submersion for the skin; and the resulting Total
Effective Dose Equivalent (TEDE) and Total Organ Dose Equivalent (TODE). The annual dose
equivalent for the whole body, thyroid and other critical organs were determined at the minimum
controlled area boundary (1400 feet) as a result of an effluent release under normal and off-normal
conditions of storage. The doses for normal and off-normal conditions were based on each HI-
STORM cask containing an MPC-32 loaded with design basis fuel; the doses for hypothetical
accident conditions were determined for a single MPC-32 loaded with design basis fuel. The doses
were calculated using Excel spread sheets, which are provided in Appendix A, and summarized in

Table 9-1.

8.0 Computer Files

All Microsoft Excel spreadsheets and documents to support this analysis are located on the Holtec
International server at f:\projects\1073\kc\2002513

9.0 Results

The doses to an individual at the minimum controlled area boundary distance of 1400 feet from a
single cask are presented in Table 9-1 for normal, off-normal and hypothetical accident conditions.
Table 9-2 presents the doses due to an effluent release at the minimum controlled area boundary of
1400 feet from the Diablo Canyon ISFSI and compares them to the regulatory limits of
10CFR72.104(a) for normal and off-normal conditions and 10CFR72.1 06(b) for accident conditions.
The doses for normal and off-normal conditions in Table 9-2 are based on the ISFSI holding 140
casks, while the doses for accident conditions are presented for a single cask.
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10.0 Conclusion

As can be seen from Table 9-2, the estimated doses as a consequence of a non-mechanistic
postulated ground level breach of the MPC confinement boundary under normal, off-normal, and
hypothetical accident conditions of storage are a fraction of the regulatory limit specified in

10CFR72.104(a) and 10CFR72.106(b).

This calculation of dose due to effluent release satisfies in part the requirement of 10CFR72.212 for
the licensee to perform a site-specific dose evaluation as part of the ISFSI design to demonstrate
compliance with 10CFR72.104. The doses in this report must be added to the direct dose results.
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Table 2-1
Parameters for Determining the Percentage of the Source Term Available for Release

MPC-24, MPC-24E, MPC-24EF, MPC-32, MPC-68 and MPC-68FF
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Parameter Normal Off-Normal
Fp .01 10
Faq .03 .03
Pg 50% 50%
Fr 2.5% 11.5%
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Table 7-1
Isotope Inventory and Release Fraction

Ci/Assembly
Nuclide MPC-32 Release Fraction
Ci/Assembly
Gases
H 2.97E+02 0.30
1291 2.64E-02 0.30
5K 4.82E+03 0.30
Crud
%Co 2.18E+01 0.15 normal /off-normal

1.0 accident

Volatiles
*Sr 5.10E+04 2.0E-04
'%Ru 1.44E+04 2.0E-04
s 3.01E+04 | = 2.0E-04
Bics | 7.82E+04 . 2.0E-04
Fines

#lpy 7.75E+04 3.0 E-05

Py 5.10E+04 3.0 E-05
“Pm 2.57E+04 3.0 E-05
*En 4.51E+03 3.0 E-05
24Cm 5.57E+03 3.0 E-05
Tipy 3.76E+03 3.0 E-05
1Zgh 1.99E+03 3.0 E-05
Eu 1.28E+03 3.0 E-05
#1Am 8.06E+02 3.0 E-05
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Table 7-1
(continued)
Isotope Inventory and Release Fractions

Nuclide MPC-32 Release Fraction
Ci/Assembly
opy 3.65E+02 3.0E-05
Hpy 1.99E+02 3.0 E-05
"™Ba 7.38E+04 3.0 E-05
"%Rh 1.44E+04 3.0 E-05
HCe 8.14E+03 3.0 E-05
“pr 8.14E+03 3.0 E-05
125mTg 4.86E+02 3.0 E-05

Note: The isotopes which contribute greater than 0.1% to the total curie
inventory for the fuel assembly are considered in the evaluation as fines. The
analysis also includes actinides which contribute greater than 0.01% to the total
curie inventory for the fuel assembly. This is in accordance with ISG-5 [16].
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Table 7-2

Parameters for Test and Hypothetical Accident Conditions

Parameter Actual Test Reference Test | Normal/Off- | Hypothetical Accident
Normal
P, 6.78 ATM (min) | 2 ATM (min) 6.90 ATM 16.31 ATM
Py 1 ATM 1 ATM 1 ATM 1ATM
T 373K 373K 581K 843 K
M - 4 g/mol 4 g/mol 4 g/mol 4 g/mol
u (helium) 0.0231 cP 0.0231 cP 0.0309 cP 0.0397 cP
a 1.9cm 1.9cm 1.9cm 1.9cm
21
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Table 9-1

MPC-32
Postulated Doses
To An Individual at the Controlled Area Boundary (1400 feet)

As a Result of an Assumed Effluent Release (1 cask)

Normal Conditions [mrem/yr]

Report No. HI-2002513

Gonad Breast Lung Red Marrow | Bone Surface Thyroid
CDE 2.24E-04 3.35E-04 1.04E-02 1.35E-03 8.69E-03 3.01E-04
DDE 6.38E-06 7.21E-06 6.42E-06 6.37E-06 9.29E-06 6.58E-06
ADE 2.30E-04 3.42E-04 1.04E-02 1.36E-03 8.70E-03 3.08E-04
Skin/Extremity Whole Body
SDE 1.48E-05 CEDE 1.92E-03
DDE 6.53E-06
ADE 1.93E-03
Off-Normal Conditions [mrem/yr]
Gonad Breast Lung Red Marrow | Bone Surface Thyroid
CDE 7.49E-04 4.51E-04 2.74E-02 5.18E-03 3.92E-02 4.24E-04
DDE 7.23E-06 8.18E-06 7.27E-06 7.19E-06 1.07E-05 7.45E-06
ADE 7.56E-04 4.59E-04 2.74E-02 5.19E-03 3.92E-02 4.31E-04
Skin/Extremity Whole Body
SDE 4.22E-05 CEDE 5.32E-03
DDE 7.40E-06
ADE 5.33E-03
Accident Conditions [mrem/30 days]
Gonad Breast Lung Red Marrow | Bone Surface Thyroid
CDE 1.19E-01 6.19E-02 4.24E+00 8.31E-01 6.36E+00 5.88E-02
DDE 1.40E-03 1.59E-03 1.39E-03 1.37E-03 2.13E-03 1.44E-03
ADE 1.20E-01 6.35E-02 4.24E+00 8.32E-01 6.36E+00 6.02E-02
Skin/Extremity Whole Body
SDE 2.62E-02 CEDE 8.27E-01
DDE 1.43E-03
TEDE 8.28E-01
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Table 9-2

Postulated Bounding Doses Compared to Regulatory Limits
To An Individual at the Controlled Area Boundary (1400 feet)
As a Result of an Assumed Effluent Release from the Diablo Canyon ISFSI

Dose Rate Regulatory Limit
10CFR72.104(a) - Normal (140 Cask ISFSI)
Whole body ADE 0.27 mrem/yr 25 mrem/yr
Thyroid ADE 0.043 mrem/yr 75 mrem/yr
Critical Organ ADE 1.46 mrem/yr 25 mrem/yr
(Max)
10CFR72.104(a) - Off-normal (140 Cask ISFSI)
Whole body ADE 0.75 mrem/yr 25 mrem/yr
Thyroid ADE 0.060 mrem/yr 75 mrem/yr
Critical Organ ADE 5.49 mrem/yr 25 mrem/yr
(Max)
10CFR72.106(b) - Accident (1 cask)
TEDE 0.83 mrem/30 days 5 rem/30 days
TODE=DDE+CDE 6.36 mrem/30 days 50 rem/30 days
(Max)
LDE 0.022 mrem/30 days 15 rem/30 days
SDE 0.026 mrem/30 days 50 rem/30 days

ADE: Anmnal Dose Equivalent

TEDE: Total Effective Dose Equivalent
TODE: Total Organ Dose Equivalent
DDE: Deep Dose Equivalent

CDE: Committed Dose Equivalent
LDE: Lens Dose Equivalent

SDE: Shallow Dose Equivalent
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Appendix A

Dose Evaluation Spread vSheets

(Total of 46 pages including this cover page)

Equations Used in Appendix A Spreadsheets:

Inhalation Spreadsheets:

Fraction Released per Sec = L,o/omcc Rate at Upstream / MPC Volume

Release Rate=Inventory* % available for release* % remain airborne*No. Assy*Frac Released per sec*Release Frac
DCF (mrem/uCi) = DCF (Sv/Bq)*3.7 x10°

(CDE/CEDE) = Release Rate * X/Q * Breathing Rate * DCF {mrem/uCi) *Occupancy Time / 1x10°¢

Submersion Spreadsheets:

Fraction Released per Sec = L, g/0a7.cc Rate at Upstream / MPC Volume

Release Rate=Inventory* % available for release* % remain airborne*No. Assy*Frac Released per sec*Release Frac
DCF (mrem/pCi) = DCF (Sv/Bq)*3.7 x10°

(DDE/SDE) = Release Rate * X/Q * DCF (mrem/uCi) *Occupancy Time / 1x10°
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Inh-Gonad
MPC-32
- Normal Conditions
Committed Effactive Dose Equivalent From Inhalation
% LorRate at| Fraction Release Breathing
inventory | avaliable | % remain MPC Vol | Upstream | Relsased | Release Rate XQ Rate DCF DCF Occ Time CDE
Nuclide | (CI/Assy) |for release| airbome | No. Assy | (cm3) (cm3/s) per sec Fraction (Clisec) | (sec/m3) {m3/sec) (SviBq) (mRem/uCl) (sec) (mRem)
Gases
H 3 297E+02 | 25% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 B.49E-11 | 3.44E-06 | 3.30E-04 1.73E-11 6.40E-02 3.16E+07 | 1.94E-07
1129 2.64E-02 | 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 7.55E-15 | 3.44E-08 | 3.30E-04 8.69E-11 3.22E-01 3.15E+07 | 8.6BE-11
KRB5 |4.82E+03] 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 1.38E-09 | 3.44E-08 | 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
Crud
CO60 | 2.18E+01| 100.0% 100% 32 6.19E+08 | 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-08 | 3.30E-04 4.76E-09 1.76E+01 3.15E+07 | 7.84E-05
Volatlles
SR90 | 5.10E+04 | 2.5% 100% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 2.00E-04 | 9.72E-12 | 3.44E-08 3.30E-04 2.84E-09 9.77E+00 | 3.15E+07 | 3.39E-06
RU106 | 1.44E+04| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2,00E-04 | 2.74E-12 | 3.44E-05 3.30E-04 1,38E-08 5.11E+01 3.15E+07 | 5.01E-06
CS134 | 3.01E+04| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 5.74E-12 | 3.44E-06 | 3.30E-04 1.30E-08 4.81E+01 3.15E+07 | 9.87E-06
CS137 | 7.B2E+04| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 1.40E-11 | 3.44E-08 3.30E-04 8,76E-09 3.24E4+01 3.15E+07 | 1.73E-05
Flnes

PU241 | 7.75E+04| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.22E-13 | 3.44E-06 3.30E-04 6.82E-07 2.52E+03 | 3.15E+07 | 2.00E-05
YO0 | S510E+04| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.46E-13 | 3.44E-06 3.30E-04 9.52E-12 3.52E-02 3.15E+07 | 1.84E-10
PM147 [ 257E+04| 25% 10% 32 6.19E+08 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 7.35E-14 | 3.44E-08 3.30E-04 1.88E-14 6.96E-05 3.15E+07 | 1.83E-13
EU154 | 4.51E+03| 2.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 1.29E-14 | 3.44E-06 3.30E-04 1.17E-08 4,33E+01 3.15E+07 | 2.00E-08
CM244 | 557E4+03 | 2.5% 10% 32 6.19E+08 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.59E-14 | 3.44E-08 3.30E-04 1.59E-05 5.88E+04 | 3.15E+07 | 3.35E-05
PU238 | 3.76E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3,00E-05 | 1.07E-14 | 3.44E-06 3.30E-04 2.80E-05 1.04E+05 | 3.15E+07 | 3.98€-05
SB125 | 1.99E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.69E-15 | 3.44E-08 3.30E-04 3.60E-10 1.33E+00 | 3.15E+07 | 2.71E-10
EU155 | 1.28E+03| 2.5% 10% 32 6.19E+06 § 7.37E-08 | 1.19E-12 | 3.00E-05 | 3.66E-15 3.44E-08 | 3.30E-04 3.56E-10 1.32EH00 | 3.15E+07 | 1.72E-10
AM241 | B.OBE+02| 2.5% 10% 32 6.10E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 2.30E-15 | 3.44E-06 3.30E-04 3.25E-05 1.20E+05 | 3.15E+07 | 9.91E-06
PU240 | 3.85E+02| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.04E-16 | 3.44E-08 3.30E-04 3.18E-05 1.18E+05 | 3,15E+07 | 4.39E-06
PU239 | 1.99E+02| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.69E-16 | 3.44E-08 3.30E-04 3.1BE-05 1.18E+05 | 3.15E+07 | 2.39E-08
BA137M [ 7.38E+04 | 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.11E-13 | 3.44E-06 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
RH106 | 1.44E+04 | 2.5% 10% 32 6.19E+06 | 7.376-06 | 1.19E-12 | 3.00E-05 | 4.12E-14 | 3.44E-06 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
CE144 |B.14E+03| 25% 10% 32 6.19E+06 | 7.37E-06 | 1.198-12 | 3.00E-05 | 2.33E-14 | 3.44E-08 3.30E-04 1.93E-09 7.14E+00 | 3.15E+07 | 5.94E-09
PR144 | 8.14E+03| 25% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.33E-14 | 3.44E-06 3.30E-04 2.41E-15 B8.92E-06 3.16E+07 | 7.42E-15
TE125M | 4.86E+02] 2.5% 10% 32 6.19E+06 | 7.376-06 | 1.19E-12 | 3.00E-05 | 1.39E-15 | 3.44E-06 | 3.30E-04 1.24E-10 4.59E-01 3.15E+07 | 2.2BE-11
Total| 2.24E-04
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Inh-breast

MPC-32
Normal Conditions
Committed Effective Dose Equivalent From Inhalation
% LiorRate at|  Fraction Release Breathing
Inventory | available | % remaln MPC Vol | Upstream | Released | Release Rate XQ Rate DCF DCF QOcc Time CDE
Nuclide | (Ci/Assy) |for release| airbome | No. Assy (em3) | (cm3/s) per sec Fraction | (Cl/sec) (sec/m3) | (m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem)
: Gases
H 3 297EH02 | 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 B8.49E-11 | 3.44E-06 | 3.30E-04 1.73E-11 6.40E-02 | 3.15E+07 | 1.94E-07
1129 2.64E-02 2.5% 100% 32 6.196+06 | 7.37E-08 | 1.19E-12 | . 0.30 7.54E-15 | 3.44E-08 | 3.30E-04 2.09E-10 7.73E-01 3.16E+07 | 2.09E-10
KR85 | 4.82E+03| 2.5% 100% 32 6.19E+08 | 7,37E-06 | 1.19E-12 0.30 1.386-09 | 344E-06 | 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
Crud
CO60 | 2.18E+01| 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 3.30E-04 1.84E-08 6.81E+01 3.16E+07 | 3.03E-04
Volatiles
SR90 | 510E+04 | 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.005-04 8.72E-12 | 3.44E-06 | 3.30E-04 2.64E-09 8.77E+00 | 3.15E+07 | 3.39E-06
RU106 | 1.44E+04 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 2.00E-04 | 2.74E-12 | 3.44E-06 3.30E-04 1.37E-08 5.07E+01 3.15E4+07 | 4.97€-06
CS134 | 3.01E+04 2.5% 100% 32 6.19E+06 | 7.37€-06 | 1.19E-12 2.00E-04 | 5.73E-12 | 3.44E-08 | 3.30E-04 1.08E-08 4.00E+01 3.16E+07 | 8.19E-06
CS137 | 7.82E+04 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 2.00E-04 | 1.49E-11 | 3.44E-08 3.30E-04 7.84E-09 2.90E+01 3.15E+07 | 1.55E-05
Fines

PU241 | 7.75E+04 | 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E.05 2.21E-13 | 3.44E-06 | 3.30E-04 3.06E-11 1.13E-01 3.15E+07 | 8.97E-10
Y90 |510E+04]| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.46E-13 [ 3.44E-08 | 3.30E-04 9.52E-12 3.52E-02 | 3.15E+07 | 1.84E-10
PM147 | 2.57E+04 | 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E05 7.34E-14 | 3.44E-06 | 3.30E-04 3.60E-14 1.33E-04 | 3.156+07 | 3.50E-13
EU154 | 4.51E+03| 25% 10% 32 6.19E+08 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1 .29E-14 | 3.44E-06 | 3.30E-04 1.55E-08 5.74E+01 3.15E+07 | 2.64E-08
CM244 | 557E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1 59E-14 | 3.44E-06 | 3.30E-04 1.04E-09 3.856+00 | 3.15E+07 | 2.19E-09
PU238 | 3.76E+03| 2.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 1 O7E-14 | 3.44E-06 | 3.30E-04 1.00E-09 3.70E+00 | 3.15E+07 | 1.42E-09
SB125 | 1.99E+03| 2.5% 10% 32 6.196+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 5.88E-15 | 3.44E-06 | 3.30E-04 4.16E-10 1.54E400 | 3.156+07 | 3.13E-10
EU155 | 1.28E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 3.66E-15 | 3.44E-06 3.30E-04 8.14E-10 2.27E+00 3.15E+07 | 2.97E-10
AM241 | B.06E+02 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 2.30E-15 | 3.44E-08 3.30E-04 2.87E-09 9.88E+00 3.15E+07 | 8.148-10
PU240 | 3.65E+02 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 1.04E-15 | 3.44E-08 3.30E-04 9.51E-10 3.52E+00 3.15E+07 | 1.31E-10
PU239 | 1.99E+02 | - 2.5Y%, 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 5.69E-18 | 3.44E-06 3.30E-04 9.22E-10 3.41E+00 3.15E+07 | 6.94E-11
BA137M | 7.3BE+04 | 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 211E-13 | 3.44E-06 | 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 [ 0.00E+00
RH106 | 1.44E+04 | 25% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.1 1E-14 | 3.44E-08 | 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
CE144 | B.14E+03 2.5% 10% 32 6.10E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 2.33E-14 | 3.44E-06 3.30E-04 1.897E-09 7.29E+00 3.156E+07 | 6.06E-09
PR144 | 8.14E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 2.33E-14 | 3.44E-06 | 3.30E-04 1.05E-14 3.89E-05 3.15E+07 | 3.23E-14
TE125M [ 4.86E+02 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 1.39E-15 | 3.44E-06 3.30E-04 1.07E-10 3.96E-01 3.16E+07 | 1.97E-11
Total 3.35E-04
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Inh-Lung
MPC-32
Normal Conditions
Committed Effective Dose Equivalent From Inhalation
% Lo Rate at| Fraction Release Breathing
Inventory | available | % remain MPC Vol | Upstream | Released | Release Rate XQ Rate DCF DCF Occ Time CDE
Nucilde | (Ci/Assy) |for release| airborme | No. Assy | (em3) (em3/s) per sec Fraction (Clissc) | (sec/m3) | (m3/sec) (Sv/Bq) {mRem/uCli) (sec) (mRem)
Gases
H3 297E+02| 2.5% 100% 32 6.19E+08 | 7.37E-06 | 1.19E-12 0.30 B.49E-11 | 3.44E-06 | 3.30E-04 1.73E-11 6.40E-02 3.15E4+07 | 1.94E-07
1129 2.64E-02 2.5% 100% 32 6.19E+06 | 7.37€-08 | 1.19E-12 0.30 7.54E-15 | 3.44E-06 | 3.30E-04 3.14E-10 1.16E+00 | 3.15E+07 | 3.13E-10
KR 85 |4.82E+03| 25% 100% 32 6.19E+06 | 7.37E-068 | 1.19E-12 0.30 1.38E-09 | 3.44E-06 | 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
Crud
CO60 |2.18E+01| 100.0% 100% 32 6.19E+06 { 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 3.30E-04 3.45E-07 1.28E+03 | 3.15E+07 | 5.68E-03
Volatiles
SRO0 | 5.10E+04| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 9.72E-12 | 3.44E-08 3.30E-04 2.86E-06 1.06E+04 | 3.15E+07 | 3.6BE-03
RU106 | 1.44E+04 2.5% 100% 32 6.198+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 2.74E-12 3.44E-06 | 3.30E-04 1,04E-08 3.85E+03 3.15E+07 | 3.77E-04
CS134 | 3.01E+04| 2.5% 100% 32 6.19E+08 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 5.73E-12 | 3.44E.06 3.30E-04 1.18E-08 4.37E+01 3.16E+07 | B.95E-06
CS137 | 7.82E+04| 2.5% 100% 32| 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 1.49E-11 J.44E-068 | 3.30E-04 8.82E-09 3.26E+01 3.16E+07 | 1.74E-05
Fines

PU241 | 7.75E+04 2.5% 10% 32 6.19E+08 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.21E-13 3.44E-06 | 3.30E-04 3.18E-06 1.18E+04 3.15E+07 | 9.32E-05
Y90 |510E+04| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.46E-13 | 3.44E-06 3.30E-04 9.31E-09 3.44E+01 3.15E+07 | 1.B0E-07
PM147 | 2.57E+04 | 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 7.34E-14 | 3.44E-08 | 3.30E.04 7.74E-08 2.86E+02 ! 3.,15E+07 | 7.52E-07
EU154 | 4.51E+03| 2.5% 10% 32 6.19E+08 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.29E-14 | 3.44E-06 3.30E-04 7.92E-08 2.93E+02 | 3.15E+07 | 1.35E-07
CM244 | 5.57E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.196-12 | 3.00E-05 | 1.59E-14 | 3.44E-08 3.30E-04 1.93E-05 7.14E+04 | 3.15E+07 | 4.08E-05
PU238 | 3.76E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-14 | 3.44E-06 3.30E-04 3.20E-04 1.18E+06 | 3.15E+07 | 4.55E-04
SB125 | 1.99E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.68E-15 | 3.44E-06 | 3.30E-04 2.17E-08 8.03E+01 3.16E+07 | 1.63E-08
EU155 | 1.28E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 3.86E-15 | 3.44E-08 | 3.30E.04 1.19E-08 4.40E+01 3.15E+07 | 5.76E-08
AM241 | B.OBE+02| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.198-12 | 3.00E-05 | 2.30E-15 | 3.44E-06 3.30E-04 1.84E-05 6.81E+04 | 3.15E+07 | 5.61E-06
PU240 | 3.65E+02| 2.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 1.04E-15 | 3.44E-06 3.30E-04 3.23E-04 1.20E+06 | 3.15E+07 | 4.46E-05
PU239 | 1.99E+02| 2.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 5.69E-18 | 3.44E-06 3.30E-04 1.73E-05 6.40E+04 | 3.15E+07 | 1.30E-08
BA137M | 7.38E+04 | 2.5% 10% 32 6.19E+06 { 7.37E-08 | 1.19E-12 | 3.00E-05 | 2.11E-13 | 3.44E-08 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
RH106 | 1.44E+04 | 2.5% 10% 32 6.19E+08 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.11E-14 | 3.44E-06 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
CE144 [ 814E+03| 2.5% 10% 32 6.19E+08 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.33E-14 | 3.44E-08 3.30E-04 7.91E-07 2.93E+03 | 3.15E+07 | 2.43E-06
PR144 | 8.14E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.33E-14 | 3.44E-08 3.30E-04 9.40E-11 3.48E-01 3.15E+07 | 2.89E-10
TE125M | 4.86E+02] 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12_| 3.00E-05 | 1.39E-15 | 3.44E-06 | 3.30E-04 1.04E-08 3.85E+01 3.15E+07 | 1.91E-09
Total 1.04E-02
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Inh-R Marrow

MPC-32
Normal Conditions
Committed Effective Dose Equlvalent From Inhalation
% Loor Rate at| Fraction Release Breathing
Inventory | avallable | % remain MPC Vol | Upstream | Released | Release Rate XQ Rate DCF DCF Occ Time CDE
Nuclide | (Ci/Assy) |for release| airbome | No. Assy | (cm3) (cm3/s) per sec Fraction | (Cl/sec) | (sec/m3) (m3/sec) (Sv/Bq) {mRem/uCi) (ssc) {mRem)
Gases
H3 |297E+02| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 8.49E-11 | 3.44E-06 | 3.30E-04 1.73E-11 6.40E-02 | 3.15E+07 | 1.94E-07
129 | 264E-02 | 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 7.54E-15 | 3.44E-06 | 3.30E-04 1.40E-10 5.18E-01 3.15E+07 | 1.40E-10
KR 85 | 4.82E+03 2.5% 100% 32 6.19E+06 { 7.37E-06 | 1.19E-12 0.30 1.38E-09 | 3.44E-06 | 3.30E-04 0.00E+00 0.00E+00 3.15E+07 | 0.00E+00
Crud
CO60 |2.18E+01| 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 3.30E-04 1.72E-08 6.36E+01 | 3.15E+07 | 2.83E-04
Volatiles
SR 90 -] 5.10E+04 | 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 9.72E-12 3.44E-06 | 3.30E-04 3.36E-07 1.24E+03 | 3.15E+07 | 4.32E-04
RU108 | 1.44E+04 | 25% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E.04 2.74E-12 | 3.44E-06 | 3.30E-04 1.37E-08 5.07E+01 | 3.15E+07 | 4.97E-06
CS134 | 3.01E+04 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 2.00E-04 | 5.73E-12 | 3.44E-06 3.30E-04 1.18E-08 4.37E+01 3.15E+07 | 8.95E-06
CS137 | 7.82E+04 | 2.5% 100% 32 6.19E+06 | 7.37€-06 | 1.19E-12 | 2.00E-04 | 1.49E-1 1| 8.44E-08 | 3.30E-04 8.30E-09 3.07E+01 | 3.15E+07 | 1.64E-05
Fines

PU241 | 7.75E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1,19E-12 3.00ED5 | 2.24E-13 | 3.44E-05 3.30E-04 3.36E-06 1.24E+04 3.16E+07 | 9.84E-05
Y 90 5.10E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 1.46E-13 | 3.44E-06 | 3.30E-04 2.79E-10 1.03E+00 3.16E+07 | 5.38E-09
PM147 { 2.57E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 7.34E-14 | 3.44E-06 3.30E-04 8.16E-09 3.02E+01 3.15E+07 | 7.93E-08
EU154 | 451E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.29E.14 3.44E-06 | 3.30E-04 1.06E-07 3.92E+02 | 3.15E+07 | 1.81E-07
CM244 | 557E+03 | 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.59E-14 3.44E-06 | 3.30E-04 9.38E-05 347E+05 | 3.15E+07 | 1.98E-04
PU238 | 3.76E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.07E-14 | 3.44E-06 | 3.30E-04 1.62E-04 §.62E+05 3.15E+07 | 2,16E-04
SB125 | 1.99E+03| 25% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 5.68E15 3.44E-06 | 3.30E-04 6.49E-10 240E+00 | 3.15E+07 | 4.88E-10
EU155 | 1.28E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.18E-12 | 3.00E-05 | 3.66E15 3.44E-06 | 3.30E-04 1.43E-08 5.29E+01 | 3.15E+07 | 6.92E-09
AM241 | 8.06E+02] 2.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 2.30E-15 | 3.44E-06 | 3.30E-04 1.74E-04 6.44E+05 | 3.15E+07 | 5.30E-05
PU240 | 3.65E+02| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.04E-15 | 3.44E-06 | 3.30E-04 1.69E-04 6.25E+05 | 3.15E+07 | 2.33E-05
PU239 | 1.99E+02| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.69E-16 3.44E-06 | 3.30E-04 1.69E-04 6.25E+05 | 3.15E+07 | 1.27E-05
BA137M | 7.38E+04 | 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.11E-13 3.44E-06 | 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
RH108 | 1.44E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 4.11E-14 | 3.44E-08 3.30E-04 0.00E+00 0.00E+00 3.15E+07 | 0.00E+00
CE144 | 8.14E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.192-12 3.00E-05 { 2.33E-14 | 3.44E-06 3.30E-04 2.67E-08 9.88E+01 3.15E+07 | 8.22E-08
PR144 | 8.14E+03| 2.5% 10% 32 6.19E+06 | 7.376-06 | 1.19E-12 | 3.00E-05 | 2.33E-14 3.44E-06 | 3.30E-04 B8.08E-14 2.99E-04 | 3.15E+07 | 2.49E-13
TE125M | 4.86E+02 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 1.39E-15 | 3.44E-08 3.30E-04 3.01E-09 1.11E+01 3.15E+07 | 5.54E-10
Total 1.35E-03
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Inh-8 Surface
MPC-32
Normal Conditions
Committed Effective Dose Equivalent From Inhalation
% Lor Rate 8t|  Fraction Releasa Breathing
Inventory | avaliable { % remain MPC Vol | Upstream | Released | Release Rate XQ Rate DCF DCF QOce Time CDE
Nuclide | (Ci/Assy) {for release| alrbome | No. Assy | (cm3) (cm3/s) per sec Fraction | (Clisec) | (sec/m3) {m3/sec) (Sv/iBq) (mRem/uCl) (sec) {mRem)
Gases

H3 |297E+02]| 2.5% 100% 32 6.19E+06 | 7.37E-068 | 1.19E-12 0.30 8.49E-11 | 3.44E-06 | 3.30E-04 1.73E-11 6.40E-02 | 3.15E+07 | 1.94E-07
1129 2.64E-02 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 7.54E-15 | 3.44E-06 | 3.30E-04 1.38E-10 5.11E-01 3.15E+07 | 1.38E-10
KR 85 | 4.82E+03 2.5% 100% 32 8.18E+06 | 7.37E-06 | 1.19E-12 0.30 1.38E-09 | 3.44E-08 | 3.30E-04 0.00E+00 0.00E+00 3.15E+07 | 0.00E+00

Crud
CO60 | 2.18E+01] 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 3.30E-04 1.35E-08 5.00E+01 3.156E+07 | 2.22E-04
Volatiles

SRE0 |5.10E+04| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 9.72E-12 3.44E-08 | 3.30E-04 7.27E-07 2.69E+03 | 3.15E+07 | 9.35E-04
RU106 ! 1.44E+04{ 2.5% 100% 32 6.19E+06 | 7.37E-08 | 1.18E-12 | 2.00E-04 | 2.74E-12 3.44E-06 | 3.30E-04 1.37E-08 5.07E+01 3.16E+07 | 4.97E-06
CS134 | 3.01E+04 2.5% 100% 32 6.19E+06 | 7.37E-08 | 1.19E-12 2.00E-04 | 5.73E-12 | 3.44E-08 3.30E-04 1.10E-08 4,07E+01 3.15E+07 | B8.35E-06
CS137 | 7.82E+04 | 2.5% 100% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 2.00E-04 | 1.49E1 1 | 3.44E-06 | 3.30E-04 7.94E-09 2.94E+01 3.15E+07 | 1.56E-05

Fines

PU241 | 7.75E+04| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.21E-13 344E-08 | 3.30E-04 4.20E-05 1.55E+05 | 3.15E+07 | 1.23E-03
Y90 |5.10E+04| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3,00E-05 | 1.46E-13 3.44E-08 | 3.30E-04 2.78E-10 1.03E+00 | 8.15E+07 | 5.36E-02
PM147 | 2.57E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 7.34E-14 | 3.44E-06 3.30E-04 1.02E-07 3.77E+02 3.15E+07 | 9.91E-07
EU154 | 4.51E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 1.29E-14 | 3.44E-06 3.30E-04 §.23E-07 1.94E+03 3.16E+07 | 8.92E-07
CM244 | 5.57E403 2.5% 10% a2 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 1.50E-14 | 3.44E-06 | 3.30E-04 1.17E-03 4.33E+06 3.15E+07 | 2.46E-03
PU238 | 3.76E+03 2.5% 10% 32 6.19E+08 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.07E-14 | 3.44E-06 | 3.30E-04 1.90E-03 7.03E+08 3.16E+07 | 2.70E-03
5B125 { 1.99E+03 2.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 3.00E-05 | 5.68E-15 | 3.44E-06 | 3.30E-04 2.73E-09 1.01E+01 3.15E+07 | 2.05E-09
EU155 | 1.2B8E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 3.66E-15 | 3.44E.06 | 3.30E-04 1.52E-07 5.62E+02 3.15E+07 | 7.36E-08
AM241 | 8.06E+02 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.196-12 | 3.00E-05 2,30E-15 | 3.44E-06 | 3.30E-04 2.47E-03 8.03E+06 3.15E+07 | 6.61E-04
PU240 | 3.65E+02 2.5% 10% 32 B.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 1.04E-15 | 3.44E-08 | 3.30E-04 2,11E-08 7.81E+06 3.15E+07 | 2.91E-04
PU239 | 1.99E+02 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 5.69E-16 | 3.44E-08 3.30E-04 2.11E-03 7.81E+08 3.15E+07 | 1.59E-04
BA137M | 7.38E+04 2.5% 10% 32 6.19E+08 | 7.37E-06 | 1.19E-12 3.00E-05 | 2.11E-13 | 3.44E-06 3.30E-04 0.00E+00 0.00E+00 3.15E+07 | 0.00E+00
RH106 | 1.44E+04 2.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 4.11E-14 | 3.44E-06 | 3.30E-04 0.00E+00 0.00E+00 3.15E+07 { 0,00E+00
CE144 | 8.14E+03 2.5% 10% 32 6.19E+06 | 7.376-06 | 1.19E-12 3.00E-05 | 2.33E-14 | 3.44E-06 | 3.30E-04 4.54E-08 1.68E+02 3.16E+07 | 1.40E-07
PR144 | B.14E+03 2.5% 10% 32 'B.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 2.33E-14 | 3.44E-08 3.30E-04 1.35E-13 5,00E-04 3.16E+07 | 4.15E-13
TE125M | 4.86E+02 | 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.39E-15 3.44E-06 | 3.30E-04 3.21E-08 1.19E+02 | 3.15E+07 | 5.90E-09
Total 8.69E-03
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Inh-Thyroid
MPC-32
Normal Conditions
Committed Effective Dose Equivalent From Inhalation
% Lo Rate at| Fraction Release Breathing
Inventory | avallable | % remain MPC Vol | Upstream | Releasad Release Rate XQ Rate DCF DCF Occ Time CDE
Nuclide | (Ci/Assy) |for release| alrbome No. Assy {cm3) {cm3/s) per sec Fraction | (Ci/sec) (sec/m3) (m3/sec) {Sv/Bq) (mRem/uCl) (sec) (mRem)
Gases
H3 297E+02| 25% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 8.48E-11 | 3.44E-06 | 3.30E-04 1.73E-11 6.40E-02 3.16E+07 | 1.94E-07
1129 2.64E-02 2.5% 100% 32 6.19E+06 | 7.376-06 | 1.19E-12 0.30 7.54E-15 | 3.44E-06 | 3.30E-04 1.56E-06 S577E+03 | 3.15E+07 | 1.56E.08
KR 85 |4.82E+03| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.18E-12 0.30 1.38E-09 | 3.44E-06 | 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
Crud
CO60 |2.18E+01{ 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 3.30E-04 1.62E-08 5.99E+01 3.15E+07 | 2.67E-04
Volatiles
SR80 | 5.10E+04 | 2.5% 100% 32 B.19E+06 | 7.37E-06 | 1.19E-12 2.00E-04 | 9.72E-12 | 3.44E-08 3.30E-04 2,64E-08 9.77E+00 | 3.15E+07 | 3.39E-08
RU108 | 1.44E+04| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E.04 2.74E-12 | 3.44E-06 | 3.30E-04 1.37E-08 5.07E+01 3.15E+07 | 4.97€-06
CS134 | 3.01E+04| 25% 100% 32 6.19E+06 | 7.37E-06 | 1.18E-12 2.00E-04 | 5.73E-12 | 3.44E-06 3.30E-04 1.11E-08 4.11E+01 3.16E+07 | 8.42E-06
CS137 | 7.82E+04 2.5% 100% 32 6.19E+06 | 7.37E-06 1.19E-12 | 2.00E-04 1.49E-11 | 3,44E-DB 3.30E-04 7.93E-09 2.93E+01 3.15E+07 | 1.56E-05
Fines

PU241 | 7.75E+04 | 2.5% 10% 32 8.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 2.21E-13 | 3.44E-06 3.30E-04 1.24E-11 4.59E-02 3.15E+07 | 3.63E-10
Y90 |S5.10E+04 | 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 1.46E-13 | 3.44E-08 3.30E-04 9.52E-12 3.52E-02 3.18E+07 | 1.84F-10
PM147 | 2.57E+04| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 7.34E-14 | 3.44E-06 3.30E-04 1.98E-14 7.33E-05 3.16E+07 | 1.92E-13
EU154 | 451E+03 | 25% 10% 32 B.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 1.29E-14 | 3.44E-08 3.30E-04 7.14E-09 2.64E+01 3.15E+07 | 1.22E-08
CM244 | 5.57E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 1.19E-12 | 3.00E-05 1.59E-14 | 3.44E-08 3.30E-04 1.01E-09 3.74E+00 3,156E+07 | 2.13E-09
PU238 | 3.76E+03 2.5% 10% 32 B.19E+06 | 7.37E-06 1.19E-12 | 3.00E-05 1.07E-14 | 3.44E-06 3.30E-04 9.62E-10 3.56E+00 3.15E+07 | 1.37€.09
SB125 | 1.99E+03| 2.5Y% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 3.00E-05 | 5.68E-15 | 3.44E-06 | 3.30E.04 3.24E-10 1.20E+00 | 3.15E+07 | 2.44E-10
EU155 | 1.28E+03 | 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 3.66E-15 | 3.44E-08 3.30E-04 2.40E-10 8.88E-01 3.15E+07 | 1.16E-10
AM241 | B.06E+02 | 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 2.30E-15 | 3.44E-06 3.30E-04 1,60E-09 5.92E+00 | 3.15E+07 | 4.88E-10
PU240 | 3.65E+02 2.5% 10% 32 6.19E+06 | 7.37E-08 1.19E-12 | 3.00E-05 1.04E-15 | 3.44E-06 3.30E-04 9.05E-10 3.35E+00 3.15E407 | 1.25E-10
PU239 {1.99E+02] 25% 10% 32 6.19E+06 | 7.37E-06 | 1.19E.12 3.00E-05 | 5.69E-16 | 3.44E-06 3.30E-04 9.03E-10 3.34E+00 | 3.15E+07 | 6.79E-11
BA137M | 7.38E+04 2.5% 10% 32 6.19E+06 | 7.37E-08 1.19E-12 | 3.00E-05 2.11E-13 | 3.44E-06 3.30E-D4 0.00E+00 0.00E+00 3.15E+07 | 0.00E+00
RH106 | 1.44E+04 | 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 4.11E-14 | 3.44E-0F 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
CE144 | B8.14E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 2.33E-14 | 3.44E-06 3.30E-04 1.88E-09 6.96E+00 | 3.15E+07 | 5.79E-09
PR144 | B.14E+03| 25% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 2.33E-14 | 3.44E-08 3.30E-04 8.47E-15 3.13E-05 3.15E+07 | 2.61E-14
TE125M | 4.868E+02] 25% 10% 32 8.19E+06 | 7.37E-06 | 1.19E-12 8.00E-05 | 1.396-15 | 3.44E-06 3.30E-04 9.93E-11 3.67E-01 3.15E+07 | 1.B3E-11
Total 3.01E-04
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Inh-Effective
MPC-32
Normal Conditions
Committed Effective Dose Equivalent From Inhalation
% Lnor Rate at| Fraction Releasas Breathing
Inventory | available | % remain MPC Vol | Upstream | Released | Release Rate X Rate DCF DCF OccTime | CEDE
Nuclide | (CifAssy) |for release| airbome | No. Assy {em3) .| (cm3/s) per sec Fraction | (Cisec) | (sec/m3) {m3/sec) {Sv/Bq) (mRem/uCi) (sec) {mRem)
Gases
H 3 2.97E+02 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 B.49E-11 | 3.44E-068 | 3.30E-04 1.73E-11 6.40E-02 3.15E+07 | 1.94E-07
1129 2.64E-02 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | . 0.30 7.54E-15 | 3.44E-06 | 3.30E-04 4.69E-08 1.74E+02 3.16E+07 | 4.68E-08
KR 85 |4.82E+03 2.5% 100% 32 B.19E+06 | 7.37E-06 | 1.19E-12 0.30 1.38E-09 | 3.44E-06 | 3.30E-04 0.00E+00 0.00E+00 3.16E+07 | 0.00E+00
Crud
CO60 |2.18E+01} 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 3.30E-04 §.91E-08 2.19E+02 3.16E+07 | 9.73E-04
Volatiles
SR90 |5.10E+04| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 8.72E-12 3.44E-08 | 3.30E-04 3.51E-07 1.30E+03 | 3.15E+07 | 4.51E-04
RU106 | 1.44E+04 | 25% 100% 32 6.19E406 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 2.74E-12 | 3.44E-08 3.30E-04 1.29E-07 4.77E+02 | 3.15E+07 | 4.68E-05
CS134 | 3.01E+04 2.5% 100% - 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 5.73E-12 3.44E-068 { 3.30E-04 1.25E-08 4.63E+01 3.15E+07 | 9.48E-06
CS137 | 7.82E+04 | 2.5% 100% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 2,00E-04 | 1.48E-11 | 3.44E-08 3.30E-04 8.63E-09 3.19E+01 | 3.15E+07 | 1.70E-05
Fines

PU241 | 7.75E+04 2.5% 10% 32 6.19E+08 | 7.37E-06 | 1,19E-12 | 3.00E-05 | 2.21E-13 3.44E-08 | 3.30E-04 2.23E-06 8,25E+03 3,16E+407 | 6.53E-05
YO0 |510E+04| 25% 10% 32 6.10E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.46E-13 | 3.44E-08 3.30E-04 2.28E-09 B.44E+00 | 3.15E+07 | 4.40E-08
PM147 | 257E+04| 2.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 7.34E-14 | 3.44E-08 3.30E-04 1.06E-08 3.92E+01 | 3.15E+07 | 1.03E-07
EU154 | 4.51E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.29E-14 3.44E-06 | 3.30E-04 7.73E-08 2.86E+02 3.15E+07 | 1.32E-07
CM244 | 5.57E+0D3 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.59E-14 3.44E-06 | 3.30E-04 6.70E-05 2.4BE+05 3.15E407 | 1.41E-04
PU238 - | 3.76E+03 2.5% 10% 32 6.19E+08 { 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-14 3.44E-06 | 3.30E-04 1.06E-04 3.92E+05 3.158E+07 | 1.51E-04
SB125 | 1.99E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.68E-15 3.44E-06 | 3.30E-04 3.30E-09 1.22E+01 3.18E+07 | 2.48E-08
EU155 | 1.28E+03 2.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 3.66E-15 3.44E-06 | 3.30E-04 1.12E-08 4.14E+01 3.15E+07 | 5.42E-09
AM241 | B.0BE+02| 25% 10% 32 6.19E+06 | 7.37E€-06 | 1.19E-12 | 3,00E-05 | 2.30E-15 | 3.44E-06 3.30E-04 1.20E-04 444E+05 | 3,15E+07 | 3.66E-05
PU240 | 3.65E+02] 2.5% 10% 32 6,19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.04E-15 | 3.44E-06 3.30E-04 1.16E-04 4.29E+05 | 3.15E+07 | 1.60E-05
PU239 | 1.99E+02 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.69E-16 3.44E-06 | 3.30E-04 1.16E-04 4.29E+05 3.15E+07 | 8.73E-06
BA137M | 7.38E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.11E-13 3.44E-06 | 3.30E-04 0.00E+00 0.00E+00 3.15E+07 | 0.00E+00
RH106 | 1.44E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.11E-14 3.44E-06 | 3.30E-04 0.00E+00 0.00E+00 3.15E+07 | 0.00E+00
CE144 | 8.14E+03] 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.33E-14 | 3.44E-08 3.30E-04 5.84E-08 2.16E+02 | 3.15E+07 | 1.80E-07
PR144 | 8.14E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.33E-14 3.44E-06 | 3.30E-04 1.17E-11 4.33E-02 3.15E+07 | 3.80E-11
TE125M | 4.86E+02 2.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 1.39E-15 3.44E-06 | 3.30E-04 1.52E-09 5.62E+00 3.15E+07 | 2.80E-10
: Total 1.92E-03
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Sub-Gonad

MPC-32
Normal Conditions
Effective Dose Equivalent From Submersion
% Lo Rate at|  Fraction Releass
Inventory | available | % remain MPC Vol | Upstream | Released | Release Rate XQ DCF DCF Occ Time DDE
Nuclide | (Ci/Assy) |for release| airborne | No. Assy {cm3) (cm3ls) per sec Fraction (Cilsec) | (sec/m3) {Sv/Bq) (mRem/uClI) (sec) {mRem)
) GCases '

H 3 2.97E+02 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 8.49E-11 | 3.44E-06 | 0.00E+00 0.00E+00 3.15E+07 0.00E+00
1129 2,64E-02 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 7.55E-15 | 3.44E-08 4.83E-16 1.79E-06 3.15E+07 1.46E-12
KR 85 | 4.82E+03 2.5% 100% 32 6.19E+06 | 7.37E-06 { 1.19F-12 0.30 1.38E-09 | 3.44E-06 | 1.17E-16 4.33E-07 3.15E+07 6.46E-08

Crud
CO60 |2.18E+01| 100.0% 100% 32 6.19E+06 { 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 1.23E-13 4.55E-04 3.15E+07 6.14E-06

Volatiles

SRO0 | 5.10E+04| 2.5% 100% 32 6.18E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 9.72E-12 3.44E-06 | 7.78E-18 2.88E-08 3.15E+07 3.03E-11
RU106 | 1.44E+04| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 2.74E-12 3.44E-06 | 0.00E+00 0.00E+00 3.16E+07 | 0.00E+00
CS134 [ 3.01E+04| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 5.74E-12 3.44E-06 | 7.40E-14 2.74E-04 3.15E+07 1.70E-07
C8137 | 7.82E+04| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 1.49E-11 3.44E-06 | 7.96E-18 2.95E-08 3.15E+07 4.76E-11

' Fines
PU241 | 7.75E+04| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.22E-13 3.44E-06 | 7.19E-20 2.86E-10 3.15E+07 6.39E-15
Y80 |[5.10E+04| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.46E-13 3.44E-06 | 1.B9E-16 6.99E-07 3.15E+07 1.10E-11
PM147 | 2.57E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 7.35E-14 | 3.44E-06 | 7.48E-19 2.77E-09 3.15E+07 2.20E-14
EU154 | 4.51E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.29E-14 | 3.44E-08 | 6.00E-14 2.22E-04 3.15E+07 3.10E-10
CM244 | 557E+03| 2.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 1.59E-14 3.44E-06 | 6.90E-18 2.55E-08 3.15E+07 | 4.40E-14
PU238 | 3.76E+03 2.5% 10% 32 6.10E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.07E-14 | 3.44E-08 | 6.56E-18 2.43E-08 3.16E+Q7 2.83E-14
SB125 | 1.99E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 5.69E-15 | 3.44E-06 | 1.98E-14 7.33E-05 3.15E+07 4.51E-11
EU155 | 1.28E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 3.66E-15 | 3.44E-06 | 2.49E-15 9.21E-06 3.15E+07 3.65E-12
AM241 | B.0BE+02| 2.5% 10% 32 6.18E+06 ] 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.30E-15 3.44E-06 | 8.58E-16 3.17E-06 3.15E+07 | 7.93E-13
PU240 | 3.65E+02 2.5% 10% 32 6.19E+08 | 7.37E-068 | 1.196-12 | 3.00E-05 1.04E-15 | 3.44E-06 | 6.36E-18 2,35E-08 3.15E+07 2.66E-15
PU239 | 1.99E+02 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 5.69E-16 | 3.44E-06 | 4.84E-18 1.79E-08 3.15E+07 1.10E-15
BA137M | 7.38E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 2.11E-13 | 3.44E-06 | 2.82E-14 1.04E-04 3.15E+07 2.39E-09
RH106 | 1.44E+04| 2.5% 10% 32 6.10E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.12E-14 3.44E-06 | 1.01E-14 3.74E-05 3.15E+07 1.67E-10
CE144 | 8.14E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.33F-14 | 3.44E-06 8.53E-16 3.16E-06 3.15E+07 7.96E-12
PR144 | B14E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.33E-14 | 3.44E-06 1.80E-15 7.03E-06 3.15E+07 1.77E-11
TE125M | 4.86E+02| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.39E-15 3.44E-06 | 5.96E-16 2.21E-06 3.15E+07 3.32E-13
Total| 6.38E-06
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RN

Sub-breast
MPC-32
Normal Conditions
Effective Dose Equivalent From Submersion
% Lo Rate at] Fraction Release
Inventory | available | % remain MPC Vol | Upstream | Released | Release Rate XiQ DCF DCF Occ Time DDE
Nuclide | (CilAssy) |forrelease| alrbome | No. Assy | (cm3) {cm3/s) per sec Fraction | (Clisec) | (sec/m3) (Sv/Bq) {mRem/uCi) (sec) {mRem)
Gases
H 3 297E+02| 2.5% 100% 32 6.10E+06 | 7.37E-06 | 1.19E-12 0.30 8.49E-11 | 3.44E-06 | 0.00E+00 0.00E+00 3.15E+07 | 0.00E+00
1129 2.64E-02 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 7.65E-15 | 3.44E-06 | 6.68E-16 2.48E-06 3.15E+Q7 2.02E-12
KR 85 - | 4.82E+03 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 1.38E-09 | 3.44E-06 | 1.34E-16 4.96E-07 3.15E+07 7.40E-08
Crud
CO60 |218E+01| 100.0% 100% 32 6.19E+06 | 7.37E-08 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 1.39E-13 5.14E-04 3.15E+07 6.94E-06
Volatiles
SR90 | 5.10E+04 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 2.00E-04 | 9.72E-12 | 3.44E-06 | 9.49E-18 3.51E-08 3.15E+07 3.70E-11
RU106 | 1.44E+04 2.5% 100% 32 6.19E+06 | 7.376-06 | 1.19E-12 | 2.00E-04 2,74E-12 | 3.44E-08 | 0.00E+00 0.00E+00 3.15E+07 0.00E+Q0
CS8134 | 3.01E+04 2.5% 100% 32 6.19E+08 | 7.37E-06 | 1.19E-12 | 2.00E-04 5.74E-12.;{ 3.44E-08 | 8.43E-14 3.12E-04 3.15E+07 1.94E-07
CS137 | 7.82E+04 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 149E-11 | 3.44E-06 | 9.67E-18 3.58E-08 3.15E+07 5.78E-11
Fines
PU241 | 7.75E+04 | 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.22E-13 3.44E-06 | 8.67E-20 3.21E-10 3.15E+07 7.70E-15
Y 90 5.10E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 1.46E-13 | 3.44E-06 | 2.20E-16 8.14E-07 3.15E+07 1.28E-11
-PM147 | 2.57E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 7.35E-14 | 3.44E-06 | 9.56F-19 3.54E-09 3.16E+07 2.82E-14
EU154 | 4.51E+03 2.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 1.28E-14 | 3.44E-06 | 6.81E-14 2.52E-04 3.15E+07 3.52E-10
CM244 | 557E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.59E-14 | 3.44E-06 | 1.33E-17 4.92E-08 3.16E+07 8.48E-14
PU238 | 3,76E+03] 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-14 3.44E-06 | 1.27E-17 4.70E-08 3.16E+07 5.47E-14
SB125 | 1.89E+03 2.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 3.00E-05 | 5.69E-15 | 3.44E-08 | 2.27F-14 8.40E-05 3.15E+07 5.176-11
EU155 | 1.28E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 3.66E-15 | 3.44E-06 | 2.95E-15 1.09E-05 3.15E+07 4.33E-12
AM241 .| 8.06E+02 2.5% 10% 32 6.19E+08 | 7.37E-06 | 1.19E-12 3.00E-05 | 2.30E-15 | 3.44E-06 | 1.07E-15 3.96E-06 3.15E+07 9.88E-13
PU240 | 3.65E+02 2.5% 10% 32 B.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.04E-15 | 3.44E-06 | 1.23E-17 4.55E-08 3.15E+07 5.16E-15
PU239 | 1.99E+02 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 5.69E-16 | 3.44E-06 | 7.55E-18 2.79E-08 3.15E+07 1.72E-15
BA137M | 7.38E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 211E-13 | 3,44E-06 | 3.22E-14 1.18E-04 3.16E+07 2.72E-09
RH106 | 1.44E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 4.12E-14 | 3.44E-06 | 1.16E-14 4.29E-05 3.15E+07 1.91E-10
CE144 | 8.14E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 2.33E-14 | 3.44E-06 | 1.01E-15 3.74E-06 3.16E+07 9.42E-12
PR144 | 8.14E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.33F-14 3.44E-06 | 2.15E-15 7.96E-06 3.15E+07 2.01E-11
TE125M | 4.86E+02 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.39E-15 | 3.44E-06 | B8.4BE-16 3.14E-06 3.15E+07 4.73E-13
Total| 7.21E-06
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Sub-Lung

MPC-32
Normal Conditions
Effective Dose Equivalent From Submersion
9% Lo Rate at| Fraction Release
inventory | available | % remain MPC Vol | Upstream | Released | Release Rate XQ DCF DCF Occ Time DDE

Nuclide | (CifAssy) |for release| airborne | No. Assy (cm3) (cm3/s) per sec Fraction (Cifsec) | (sec/m3) (Sv/Bg) (mRem/uCi) (sec) {mRem)

Gases
H 3 2097E+02| 2,5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 8.48E-11 | 3.44E-06 | 2.75E-18 1.02E-08 3.15E+07 9.36E-11
1129 264E-02 | 25% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 7.55E-15 | 3.44E-06 | 2.14E-16 7.92E-07 3.15E+07 6.48E-13
KR85 |4.82E+03( 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 1.38E-09 | 3.44E-06 | 1.14E-16 4.22E-07 3.15E+07 6.30E-08

Crud
CO60 | 2.1BE+01| 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 1.24E-13 4.59E-04 3.15E+07 6.19E-06

Volatiles

SRO0 | 5.10E+04| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 9.72E-12 | 3.44E06 | 6.44E-18 2.38E-08 3.15E+07 2.51E-11
RU106 | 1.44E+04 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 2.00E-04 | 2,74E-12 | 3.44E-06 | 0.00E+00 0.00E+00 3.15E+07 0.00E+00
CS134 | 3.01E+04 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 2.00E-04 | 5.74E-12 | 3.44E-06 7.37E-14 2.73E-04 3.18E+07 1.70E-07
CS137 | 7.82E+04 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 2,00E-04 | 1.49E-11 | 3.44E-05 6.68E-18 2.47E-08 3.15E+07 3.99E-11

Fines
PU241 | 7.75E+04 | 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 2.22E-13 | 3.44E06 | 6.48E-20 2.40E-10 3.15E+07 5.76E-15
YO0 |5.10E+04] 25% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.46E-13 | 3.44E-06 | 1.77E-16 6.55E-07 3.15E+07 1.03E-11
PM147 | 2,57E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 7.35E-14 | 3.44E-08 | 5.45E-19 2.02E-08 3.15E+07 1.61E-14
EU154 | 451E+03] 2.5% 10% 32 6.19E+06 | 7.,37E-06 | 1.19E-12 | 3.00E-05 1.29E-14 | 3.44E-06 | 5.99E-14 2.22E-04 3.15E+07 3.10E-10
CM244 | 5.57E+03| 25% 10% 32 6.19E+068 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.59E-14 | 3.44E-06 | 7.08E-19 2.62E-09 3.16E+07 | 4.52E-15
PU238 | 3.76E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.07E-14 | 3.44E-06 | 1.06E-18 3.92E-09 3.15E+07 4.57E-15
SB125 | 1.99E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 5.69E-15 | 3.44E-06 | 1.95E-14 7.22E-05 3.15E+07 4.45E-11
EU155 | 1.28E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1,19E-12 | 3.00E-05 3.66E-15 | 3.44E-06 | 2.22E-15 8.21E-06 3.16E+07 3.26E-12
AM241 | 8.06E+02| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 2.30E-15 | 3.44E-06 | 6.74E-16 249E-06 3.15E+07 6.23E-13
PU240 | 3.85E+02| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19-12 | 3.00E-05 1.04E-15 | 3.44E-06 | 1.09E-18 4.03E-09 3.15E+07 4.56E-16
PU239 | 1.99E+02 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 5.69E-16 | 3.44E-06 2.65E-18 9.81E-09 3.15E+07 6.04E-16
BA137M | 7.3BE+04| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 211E-13 | 3.44E-06 | 2.80E-14 1.04E-04 3.15E+07 2.37E-09
RH106 | 1.44E+04 2.5% 10% 32 6.19E+06 | 7.37€-06 | 1.19E-12 3.00E-05 | 4.12E-14 | 3.44F-06 1.01E-14 3.74E-05 3.15E+407 1.67E-10
CE144 | B.14E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 2.33E-14 | 3.44E-06 | 7.69E-16 2.85E-06 3.15E+07 7.17E-12
PR144 | 8.14E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 2.33E-14 | 3.44E-06 1.90E-15 7.03E-08 3.15E+07 1.77E-11
TE125M | 4.86E+02 2.5% 10% 32 6.1SE+06 | 7.37E-06 | 1.18E-12 3.00E-05 | 1.39€-15 | 3.44E-06 2.23E-16 8,25E-07 3.16E+Q7 1.24E-13
Total] 8.42E-06
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{

Sub-R Marrow

MPC-32
Normal Conditions
Effective Dose Equivalent From Submersion
% Lo Rate at| Fraction Release
Inventory | available | % remain MPC Vol | Upstream | Released | Release Rate XIQ DCF DCF Occ Time DDE
Nuclide | (Ci/Assy) |for release| airborne | No. Assy {em3) (cm3/s) per sec Fraction (Ci/sec) | (sec/m3) (Sv/Bg) (mRem/uCi) {sec) {(mRem)
Gases )

H3 297E+02| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.198-12 0.30 8.49E-11 | 3.44E-06 | 0.00E+00 0.00E+00 3.16E+07 | 0.00E+00
1129 2.64E-02 2.5% 100% 32 6.19E+06 | 7.37E-08 | 1.19E-12 0.30 7.55E-15 | 3.44E-06 | 1.64E-16 6.07E-07 3.15E+07 4.96E-13
KR85 |4.82E+03| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 1.38E-09 ! 3.44E-06 | 1.09E-16 4,03E-07 3.16E+07 6.02E-08

Crud
CO60 | 2.18E+01| 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 1.23E-13 4.55E-04 3.15E+07 6.14E-06

Volatiles

SR80 {5.10E+04| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 9.72E-12 3.44E-06 | 5.44E-18 2.01E-08 3.15E+07 2.12E-11
RU106 | 1.44E+04| 2.5% 100% 32 6.19E+08 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 2.74E-12 | 3.44E-08 0.00E+00 0.00E+00 3.16E+07 | 0.00E+00
CS134 | 3.01E+04 | 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 5.74E-12 3.44E-06 | 7.19E-14 2.66E-04 3.15E+07 1.65E-07
CS137 | 7.82E+04 | 2.5% 100% 32 6.19E+08 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 1.49E-11 | 3.44E-08 5.70E-18 2.11E-08 3.16E+07 341E-11

Fines
PU241 | 7.75E+04| 2.5% 10% 32 6.18E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.02E-13 J3.44E-06 | 5.63E-20 2.08E-10 3.15E+07 5.00E-15
YO0 |510E+04| 2.5% 10% 32 6.18E+06 { 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.46E-13 | 3.44E-06 1.62E-16 5.99E-07 3.16E+07 9.47E-12
PM147 | 257E+04| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 7.35E-14 | 3.44E-08 4.46E-19 1.65E-09 3.15E+07 1.31E-14
EU154 | 4.51E+03{ 25% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.29E-14 3.44E-06 | 5.87E-14 2.17E-04 3.15E+07 3.03E-10
CM244 | 557E+03! 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.59E-14 | 3.44E-08 1.46E-18 5.40E-09 3.16E+07 9.32E-15
PU238 | 3.76E+03| 2.5% 10% 32 6.19E+06 | 7.37€-06 | 1.196-12 | 3.00E-05 | 1.07E-14 3.44E-06 | 1.68E-18 6.22E-09 3.15E+07 7.24E-15
SB125 | 1.99E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.69E-15 3.44E-06 | 1.87E-14 6,92E-05 3.16E+07 4.26E-11
EU155 | 1.28E+03| 2.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 3.66E-15 3.44E-06 | 1.85E-15 6.85E-06 3.15E+07 2.71E-12
AM241 | B.06E+02| 2.5% 10% 32 6.18E+06§ 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.30E-15 | 3.44E-06 5.21E-16 1.93E-06 3.15E+07 4.81E-13
PU240 | 3.65E+02| 2.5% 10% 32 6.19E+08 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.04E-15 | 3.44E-0B 1.65E-18 8.11E-09 3.16E+07 6.90E-16
PU239 | 1.99E+02| 2.5% 10% 32 6.19E+08 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.69E-18 | 3.44E-08 2.67E-18 9.88E-09 3.15E+07 6.090E-16
BA137M | 7.38E+04| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1,18E-12 | 3.00E-05 | 2.11E-13 3.44E-06 | 2.73E-14 1.01E-04 3.16E+07 2.31E-09
RH106 | 1.44E+04| 2.5% 10% 32 6.19E+06 | 7.37E-08 | 1.196-12 | 3.00E-05 | 4.12E-14 3.44E-06 | 9.75E-15 3.61E-05 3.15E+07 1.61E-10
CE144 | 8.14E+03| 2.5% 10% 32 6.19E+06 { 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.33E-14 3.44E-08 | 6.68E-18 2.47E-06 3.15E+07 6.23E-12
PR144 | 8.14E+03| 2.5% 10% 32 6.18E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.33E-14 3.44E-06 | 1.B7E-15 6.92E-06 3.16E+07 1.74E-11
TE125M | 4.86E+02| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.39E-15 | 3.44E-05 1.86E-16 6.88E-07 3.156E+07 1.04E-13
Total| 6.37E-06
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Sub-B Surface

MPC-32
Normal Conditions
Effective Dose Equivalent Fram Submersion
% Lnr Rate at|  Fraction Release
Inventory | available | % remain MPC Vol | Upstream | Released | Release Rate Xia DCF DCF Occ Time DDE

Nuclide | (Ci/Assy) |for release| airborne | No. Assy (cm3) (cm3/s) per sec Fraction (Clisec) | (sec/m3) {Sv/Bq) (mRem/uCi) (sec) {mRem)

Gases
H 3 297E+02| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 8.49E-11 | 3.44E-06 | 0.00E+00 0.00E+00 3.16E+07 | 0.00E+00
1129 2.64E-02 | 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 7.55E-15 | 3.44E-06 | 1.10E-15 4.07E-06 3.15E+07 3.33E-12
KR85 |{4.82E+03| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 1.38E-09 | 3.44E-06 | 2.20E-16 8.14E-07 3.16E+07 1.22E-07

Crud
CO60 |[2.18E+01| 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.19B-12 0.15 1.24E-10 | 3.44E-06 | 1.78E-13 6.59E-04 3.15E+07 8.88E-06

Volatiles

SR80 | 510E+04| 25% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 9.72E-12 | 3.44E-068 | 2.28E-17 B.44E-08 3.16E+07 8.88E-11
RU106 | 1.44E+04| 25% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 2.74E-12 | 3.44E-06 | 0.00E+00 0.00E+00 3.15E+07 | 0.00E+00
CS134 | 3.01E+04| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 S.74E-12 | 3.44E-06 | 1.20E-13 4.44E-04 3.16E+07 2.76E-07
CS8137 [ 7.82E+04| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 149E-11 | 3.44E-06 | 2,29E-17 8.47E-08 3.15E+07 1.37E-10

Fines
PU241 | 7.75E+04 | 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 2.22E-13 | 3.44E-06 | 2.19E-19 8.10E-10 3.15E+07 1.95E-14
Y 90 5.10E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 1.46E-13 | 3.44E-06 4.44E-16 1.64E-06 3.15E+07 2.60E-11
PM147 | 2.57E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 7.35E-14 | 3.44E-08 2,18E-18 8.07E-09 3.15E+07 6.42E-14
EU154 | 451E+03]| 25% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.29E-14 | 3.44E-08 | 9.43E-14 3.49E-04 3.15E+07 4.87E-10
CM244 | 557E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.59E-14 | 3.44E-06 | 8.82E-18 3.26E-08 3.15E+07 5.63E-14
PU238 | 3.76E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.18E-12 | 3.00E.05 1.07E-14 | 3.44E-06 | 9.30E-18 3.44E-08 3.15E+07 4.01E-14
SB125 | 1.99E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E.08 S5.69E-15 | 3.44E-06 | 3.53E-14 1.31E-04 3.15E+07 8.05E-11
EU155 | 1.28E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 3.66E-15 | 3.44E-06 | 8.09E-15 2.99E-05 3.15E+07 1.19E-11
AM241 | B.O6E+02| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 2.30E-15 | 3.44E-06 | 2.87E15 | 1.08E.05 3.15E+07 2.65E-12
PU240 | 3.65E+02| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19F-12 | 3.00E-05 1.04E-15 | 3.44E-06 | 9.26E-18 3.43E-08 3.15E+07 3.87E-15
PU239 | 1.89E+02| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.195-12 | 3.00E-05 5.69E-16 | 3.44E-06 | 9.47E-18 3.50E-08 3.16E+07 2,16E-15
BA137M | 7.3BE+04| 25% 10% 32 6.19E+06 | 7.37E-06 | 1.19F-12 | 3.00E.05 2,11E-13 | 3.44E-06 | 4.63E-14 1.71E-04 3.18E+07 3.92E-09
RH106 | 1.44E+04 | 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 4.12E-14 | 3.44E-06 | 1.72E-14 6.36E-05 3.15E+07 2.84E-10
CE144 | 8.14E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19F-12 3.00E-05 | 2.33E-14 | 3.44E-06 2.49E-15 9.21E-06 3.156E+07 2.32E-11
PR144 | 8.14E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 2.33E-14 | 3.44E-08 2.99E-15 1.11E-05 3.15E+07 2.79E-11
TE125M | 4.86E+02] 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.39E-16 | 3.44E-06 | 1.22F-15 4.51E-06 3.15E+07 6.80E-13
Total| 9.29E-06
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Sub-Thyrold

MPC-32
Normal Conditions
Effective Dose Equlvalent From Submersion
% Lor Rate at| Fraction Release
Inventory | available | % remain MPC Vol | Upstream | Released | Release Rate XiQ DCF DCF Occ Time DDE
Nuclide | (Ci/Assy) |for release| sairborne | No. Assy | (cm3) {cm3/s) per sec Fraction (Cilsec) | (sec/m3) (Sv/Bq) {(mRem/uCi) (sac) {mRem)
Gases
H3 |297E+02] 25% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 8.49E-11 | 3.44E-06 | 0.00E+00 0.00E+00 3.16E+07 | 0.00E+00
1129 2,64E-02| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 7.55E-15 | 3.44E-06 | 3.86E-16 1.43E-08 3.15E+Q7 1.17E-12
KRB5 |4.82E+03| 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.18E-12 0.30 1.38E-09 | 3.44E-06 | 1.1BE-16 4.37E-07 3.15E+07 6.52E-08
Crud
COB0 | 2.18E+01] 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0,15 1.24E-10 | 3.44E-06 | 1.27E-13 4.70E-04 3.15E+07 6.34E-06°
: Volatiles
SR80 | 5.10E+04| 2.5% 100% 32 6.18E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 9.72E-12 | 3.44E-06 | 7.33E-18 2.71E-08 3.16E+07 | 2.86E-11
RU106 | 1.44E+04| 2.5% 100% 32 6.19E+406 | 7.37E-06 | 1.19F-12 | 2.00E-04 2.74E-12 | 3.44E-06 | 0.00E+00 0.00E+00 3.15E+07 | 0.00E+00
CS134 | 3.01E+04{ 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 5.74E-12 | 3.44E-06 | 7.57E-14 2.80E-04 3.15E+07 1.74E-07
CS137 [7.82E+04| 25% 100% 32 6.19E+06 | 7.37E-06 | 1.18E-12 | 2.00E-04 149E-11 | 3.44E-06 | 7.55E-18 2.79E-08 3.18E+07 | 4.51E-11
Fines
PU241 | 7.75E+04| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 2.22E-13 | 3.44E-06 | 5.98E-20 2.58E-10 3.15E+07 6.20E-15
Y90 |5.10E+04] 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19-12 | 3.00E-05 1.46E-13 | 3.44E-06 | 1.87E-16 6.92E-07 3.15E407 1.09E-11
PM147 | 2.57E+04] 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 7.35 E-14 | 3.44E-06 | 6.75E-19 2.50E-09 3.15E+07 1.99E-14
EU154 | 451E+03] 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.29E-14 3.44E-06 | 6.15E-14 2.28E-04 3.16E+07 3.18E-10
CM244 | 5576403 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.69E-14 | 3.44E-06 | 4.19E-18 1.565E-08 3.16E+07 | 267E-14
PU238 | 3.76E+03| 2.5% 10% 32 B.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 1.07E-14 3.44E-06 | 4.01E-18 1.48E-08 3.15E+07 1.73E-14
SB125 | 1.89E+03] 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 5.68E-15 | 3.44E-06 | 2.01E-14 7.44E-05 3.18E+407 | 4.58E-11
EU155 | 1.2BE+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 3.66E-15 3.44E-06 | 2.41E-15 8.92E-06 3.156+07 | 3.54E-12
AM241 | B.OBE+02| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 2.30E-15 | 3.44E-06 | 7.83E-16 2.90E-06 3.16E+07 | 7.23E-13
PU240 | 3.65E+02| 2.5% 10% 32 6.13E+06 | 7.37E-06 | 1.19E-12 | 3.00E05 | 1 04E-15 | 3.44E-06 | 3.92E-18 1.45E-08 3.15E+07 1.64E-15
PU239 | 1.99E+02| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.69E-18 3.44E-06 | 3.88E-18 1.44E-08 3.15E+07 8.85E-16
BA137M | 7.38E+04|{ 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.11E-13 3.44E-06 | 2.BBE-14 1.07E-04 3.15E+07 2.44E-09
RH106 | 1.44E+04| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.12E-14 3.44E-06 | 1.03E-14 3.81E-05 3.15E+07 1.70E-10
CE144 | B.14E+03| 25% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.33E-14 3.44E-06 | B.33E-16 3.08E-06 3.18E+07 | 7.77E-12
PR144 [ B.14E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 2.33E-14 | 3.44E-06 | 1.95E-15 7.22E-06 3.15E+07 1.82E-11
TE125M | 4.86E+02| 25% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.39E-15 3.44E-06 | 4.64E-16 1.72E-06 3.15E+07 | 2.59E-13
Total| 6.58E-06
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Sub-Effective

MPC-32
Normal Conditions
Effective Dose Equivalent From Submersion
% Lor Rate at| Fraction Release
Inventory | available | % remain MPC Vol | Upstream | Released | Release Rate XnQ DCF DCF Occ Time DDE
Nuclide | (Ci/Assy) |for release| airbome | No. Assy | (cm3) (cm3/s) per sec Fraction (Cilsec) | (sec/m3) | (SviBqg) (mRem/uCi) (sec) (mRem)
Gases
H3 2.97E+02 2.5% 100% 32 6.19E+06 { 7.37E-06 { 1.19E-12 0.30 8.49E-11 | 3.44E-06 | 3.31E-19 1.22E-09 3.15E+07 1.13E-11
1129 2.64E-02 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 7.55E-15 | 3.44E-06 | 3.80E-16 1.41E-06 3.15E+07 1.15E-12
KR 85 | 4.82E+03 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 1.38E-09 | 3.44E-06 | 1.19E-16 4.40E-07 3.15E+07 6.57E-08
Crud
COB0 | 2.18E+01| 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 1.26E-13 4.66E-04 3.15E+07 6.29E-06
Volatiles
SR80 | 5.10E+04 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 9.72E-12 | 3.44E-06 | 7.53E-18 2.79E-08 3.16E+Q7 2.93E-11
RU106 | 1.44E+04 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 2.74E-12 | 3.44E-06 | 0.00E+00 0.00E+00 3.16E+07 0.00E+00
C3134 | 3.01E+04 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.196-12 | 2.00E-04 5.74E-12 | 3.44E-06 | 7.57E-14 2.80E-04 3.15E+07 1.74E-07
CS137 | 7.82E+04 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 149E-11 | 3.44E-08 | 7.74E-18 2.86E-08 3.16E+Q7 4,62E-11
Fines
PU241 | 7,75E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.196-12 | 3.00E-05 2.22E-13 | 3.44E-06 | 7.25E-20 2.68E-10 3.15E+07 6.44E-15
Y 90 5.10E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.198-12 | 3.00E-05 146E-13 | 3.44E-06 | 1.80E-16 7.03E-07 3.16E+07 1.11E-11
PM147 | 2.57E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.196-12 | 3.00E-05 7.35E-14 | 3.44E-06 | 6.93E-19 2.56E-09 3.16E+07 2,04E-14
EU154 | 4.51E+03 2.5% 10% 32 6.19E+06 | 7.37€-06 | 1.19E-12 | 3.00E-05 1.29E-14 | 3.44E-06 | 6.14E-14 2.27E-04 3.16E+07 3.17E-10
CM244 | 557E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.59E-14 | 3.44E-06 | 4.91E-18 1.82E-08 3.15E+07 3.13E-14
PU238 | 3.76E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.196-12 | 3.00E-05 1.07E-14 | 3.44E-06 | 4.88E-18 1.81E-08 3.15E+07 2.10E-14
SB125 | 1,99E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 5.69E-15 | 3.44E-06 | 2.02E-14 7.47E-05 3.15E+07 4.60E-11
EU155 | 1.28E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 3.86E-15 | 3.44E-06 | 2.48E-15 9.21E-06 3.15E+07 3.65E-12
AM241 | 8.06E+02 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 2.30E-15 | 3.44E-06 | 8.18E-18 3.03E-06 3.15E+07 7.56E-13
PU240 | 3.65E+02 2.5% 10% 32 6.18E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1 .04E-15 | 3.44E-06 | 4.75E-18 1.76E-08 3.15E+07 1.99E-15
PU239 | 1.98E+02 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.69E-16 3.44E-06 | 4.24E-18 1.57E-08 3.15E+07 9.67E-16
BA137M | 7.38E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 211E-13 | 3.44E-06 | 2.88E-14 1.07E-04 3.15E+07 2.44E-09
RH106 | 1.44E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 4.12E-14 | 3.44E-06 | 1.04E-14 3.85E-05 3.16E+07 1.72E-10
CE144 | 8.14E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 2,33E-14 | 3.44E-06 | B.53E-16 3.16E-06 3.15E+07 7.96E-12
PR144 | B.14E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 2.33E-14 | 3.44E-06 | 1.95E-15 7.22E-06 3.16E+07 1.82E-11
TE125M | 4.8B6E+02 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.39E-15 | 3.44E-06 | 4.53E-16 1.68E-06 3.15E+07 2.53E-13
Total{ 6.53E-06
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Sub-Skin
MPC-32
Normal Conditions
Effective Doss Equivalent From Submersion
% L. Rate at| Fraction Releass
Inventory | available | % remain MPC Vol | Upstream | Released | Release Rate XQ DCF DCF Occ Time SDE

Nuclide | (Ci/Assy) |for release| airborne | No.Assy | (cm3) {cm3/s) per sec Fraction (Ciisec) | (sec/m3) | (Sw/Bq) . (mRem/uCi) {sec) (mRem)

Gases
H3 2.97E+02 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 8.40E-11 | 3.44E-06 | 0,00E+00 0.00E+00 3.16E+07 0.00E+00
1129 2.64E-02 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0,30 7.55E-15 | 3.44E-06 | 1.10E-15 4,07E-08 3.15E+07 3.33E-12
KR 85 {4.82E+03 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 1.38E-09 | 3.44E-06 | 1.32E-14 4.8BE-05 3.15E+07 7.29E-06

Crud

CO60 | 2.18E+01{ 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 1.45E-13 5.37E-04 3.16E+07 7.24E-08

: Volatiles
SR 90 |5.10E+04 2,5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2,00E-04 | 9.72E-12 344E-06 | 9.20E-15 3.40E-05 3.15E+07 3.59E-08
RU106 | 1.44E+04 2.5% 100% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 2.00E-04 | 2.74E-12 3.44E-06 | 0.00E+00 0.00E+00 3.15E+07 0.00E+Q0
CS134 | 3.01E+04 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.18E-12 | 2.00E-04 | 5.74E-12 3.44E-06 | 9.45E-14 3.50E-04 3.15E+07 2.17E-07
CS8137 | 7.82E+04] 2.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 1.49E-11 | 3.44E-06 | B.63E-15 3.19E-05 J.15E+07 5.16E-08

Fines
PU241 | 7.75E+04 2.5% 10% 32 6.19E+06 | 7.37€-06 | 1.19-12 | 3.00E-05 2.22E-13 | 3.44E-06 | 1.17E-19 4.33E-10 3.15E+07 1.04E-14
Y 90 5,10E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.46E-13 3.44E-06 | 6.24E-14 2.31E-04 3.15E+07 3.65E-09
PM147 | 2.57E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 7.35E-14 | 3.44E-06 | 8.11E-16 3.00E-06 3.15E+07 2.39E-11
EU154 | 4.51E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.20E-14 3.44E-06 | B.20E-14 3.07E-04 3.16E+07 4.28E-10
CM244 | 5.57E+03 2.5% 10% 32 '8.19E+06 | 7.37E-06 | 1.19E-12 3.00E-05 | 1.59E-14 | 3.44E-06 | 3.91E-17 1.45E-07 3.16E+07 2.50E-13
PU238 | 3.76E+03 2.5% 10% 32 6.1SE+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.07E-14 | 3.44E-06 | 4.09E-17 1.51E-07 3.15E+07 1.76E-13
SB125 | 1.99E+03] 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.60E-15 | 3.44E-08 2.65E-14 9.81E-05 3.15E+07 6.04E-11
EU155 | 1.2BE+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 3.66E-15 3.44E-06 | 3.39E-15 1.25E-05 3.15E+07 4.97E-12
AM241 | 8.06E+02 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 2.30E-15 | 3.44E-06 | 1.28E-15 4.74E-06 3.15E+07 1.18E-12
PU240 | 3.65E+02 2.5% 10% 32 B.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.04E-16 | 3.44E-08 | 3.92E-17 1.45E-07 3.15E+07 1.64E-14
PU239 | 1.899E+02 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 5.69E-16 | 3.44E-06 | 1.86E-17 6.88E-08 3.15E+07 4.24E-15
BA137M | 7.38E+04 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.11E-13 3.44E-06 | 3.73E-14 1.38E-04 3.15E+07 3.16E-09
RH106 [ 1.44E+04] 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.12E-14 3.44E-06 | 1.09E-13 4.03E-04 3.15E+07 1.B0E-09
CE144 | 814E+03| 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.33E-14 | 3.44E.06 2.93E-15 1.0BE-05 3.15E+07 | 2.73E-11
PR144 | 8.14E+03 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 2,33E-14 | 3.44E-06 | 8.43E-14 3.12E-04 3.16E+07 7.86E-10
TE125M | 4.86E+02 2.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.39E-15 | 3.44E-06 | 1.94E-15 7.18E-06 3.16E+07 1.08E-12
Total| 1.4BE-05
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hing
te DCF DCF QOce Time CDE
sec) (Sv/Bqg) (mRem/uCi) (sec) (mRem)
:-04 1.73E-11 6.40E-02 3.15E+07 | B.94E-D7
=04 B.69E-11 3.22E-01 3.15E+07 | 3.99E-10
=-04 0.00E+00 0.00E+00 3.15E+07 | 0.00E+00
04 4.76E-08 1.76E+01 J.16E+07 | 7.84E-05
04 2.64E-09 9.77E+00 3,16E+07 | 1.56E-05
04 1.38E-08 5.11E+01 3,15E+07 | 2.30E-05
04 1,30E-08 4.81E+01 3.16E+07 | 4.54E-05
=04 8.76E-09 3.24E+401 3.16E+407 | 7.94E-05
04 6.82E-07 2.52E+03 | 3.15E+07 | 9,13E-05
04 9.52E-12 3.52E-02 3.15E+07 | 8.44E-10
04 1.88E-14 6.96E-05 3.16E+07 | B.40E-13
-04 1.17E-08 4.33E+01 3.15E+07 | 9.1BE-08
04 1.59E-05 5.88E+04 | 3.15E+07 | 1.54E-04
04 2.80E-05 1.04E+05 | 3.15E+07 | 1.83E-04
-04 3.60E-10 1.33E+00 3.15E+07 | 1.25E-09
04 3.56E-10 1.32E400 3.16E+07 | 7.92E-10
04 3.25E-05 1.20E+05 | 3.15E+07 | 4.56E-05
04 3.18E-05 1.1BE+05 3.15E+07 | 2.02E-05
04 3.18E-05 1.18E+05 | 3.15E+07 | 1.10E-05
04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
04 0.00E+00 0.00E+00 3.15E+07 | D.00E+00
04 1.93E-09 7.14E+00 | 3.15E+07 | 2.73E-08
04 241E-15 8.92E-06 3.15E+07 | 3.41E-14
04 1.24E-10 4.59E-01 3.156+07 | 1.05E-10
Total| 7.49E-04
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Inh-breast
MPC-32
Off-Normal Conditions
Committed Effective Dose Equivalent From Inhalation
% Luor Rate @t} Fraction Release Breathing
Inventory | available | % remain MPC Vol | Upstream | Released | Release Rate XnQ Rate DCF DCF Oce Time CDE
Nuclide | (Cl/Assy) |for release] alrboms | No. Assy | (cm3) | (cm3/s) per sec Fraction (Ci/sec) | (sec/m3) | (m3/sec) (Sv/Ba) (mRem/uCi) (sec) {(mRem)

Gases
H3 2.97E+02 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.90E-10 | 3.44E-06 | 3.30E-04 1.736-11 8.40E-02 3.156E+07 | 8.94E-07
1129 264E-02 | 11.5% 100% 32 6.19E+06 | 7.37E-08 | 1.18E-12 | * 0.30 347E-14 | 3.44E-06 | 3.30E-D4 2.09E-10 7.73E-01 3.15E+07 | 9.60E-10
KR85 |4.82E+03| 11.5% 100% 32 6.19E406 | 7.37E-06 | 1.19E-12 0.30 6.34E-09 | 3.44E-06 | 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00

Crud
CO B0 | 2.18E+01| 100.0% 100% 32 6.19E+06 | 7.37E-08 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 3.30E-04 1.84E-08 B.81E+01 3.15E+07 | 3.03E-04

: Volatiles

SR90 |5.10E+04| 11.5% 100% 32 8.196+06 | -7.37E-06 | 1.19E-12 | 2.00E-04 | 4.47E-11 3.44E-06 | 3.30E-04 2.64E-09 9.77E+00 | 3.15E+07 | 1.56E-05
RU106 | 1.44E+04] 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 1.26E-11 | 3.44E-08 3.30E-04 1.37E-08 5.07E+01 3.15E+07 | 2.29E-05
CS134 | 3.01E+04 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.18E-12 | 2.00E-04 | 2.64E-11 3.44E-08 | 3.30E-04 1.08E-08 4,00E+01 3,15E+07 | 3.77E-05
CS137 | 7.82E+04] 11.5% 100% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 2.00E-04 | 6.85E-11 | 3.44E.08 3.30E-04 7.84E-08 2.90E+01 3.15E+07 | 7.11E-05

Fines
PU241 | 7.75E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.02E-12 3.44E-06 | 3.30E-04 3.06E-11 1.13E-01 3.15+07 | 4.12E-09
Y80 |510E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.70E-13 | 3.44E.06 3.30E-04 9.52E-12 3.52E-02 3.15E+07 | 8.44E-10
PM147 | 257E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 3.38E-13 | 3.44E.08 3.30E-04 3.80E-14 1.33E-04 3.15E+07 | 1.61E-12
EU154 | 4.51E+03] 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.83E-14 3.44E-06 | 3.30E-04 1.55E-08 5.74E4+01 3.16E+07 | 1.22E-07
CM244 | 557E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 7.32E-14 3.44E-06 | 3.30E-04 1.04E-09 3.85E+00 | 3.15E+07 | 1.01E-08
PU238 | 3.76E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.94E-14 3.44E-06 | 3.30E-04 1.00E-09 3.70E+00 | 3.15E+07 | 6.54E-09
SB125 | 1.99E+03{ 11.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 2.61E-14 | 3.44E.06 3.30E-04 4,16E-10 1.54E+00 | 3.15E+07 | 1.44E-09
EU155 | 1.28E+03| 11.5% 10% 32 ' 8.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 1.68E-14 3.44E-06 | 3,30E-04 6.14E-10 227E+00 | 3.15E+07 | 1.37E-09
AM241 | B.06E+02| 11.5% 10% 32 6.19E+06 | 7.37E-08 | 1.196-12 | 3.00E-05 | 1.086-14 | 3.44E-08 3.30E-04 2.67E-09 9.8BE+00 | 3.15E+07 | 3.74E-09
PU240 | 3.85E+02]| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.80E-15 | 3.44E-06 3.30E-04 9.51E-10 3.52E+00 | 3.15E+07 | 6.04E-10
PU239 | 1.99E+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.62E-15 3.44E-08 | 3.30E-04 9.22E-10 3.41E+00 | 3,15E+07 | 3.19E-10
BA137M | 7.38E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 9.70E-13 | 3.44E.08 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
RH106 | 1.44E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.89E-13 3.44E-06 | 3.30E-04 0.00E+00 0.00E+00 | 3,15E+07 | 0.00E+00
CE144 | B.14E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.076-13 3.44E-08 | 3.30E-04 1.97E-09 7.29E+00 | 3.15E+07 | 2.79E-08
PR144 | 8.14E+03| 11.5% 10% 32 8.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 | 3.44E-08 3.30E-04 1.05E-14 3.89E-05 3.15E+07 | 1.48E-13
TE125M | 4.86E+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.30E-15 3.44E-06 | 3.30E-04 1.07E-10 3.96E-01 3.16E+07 | 9.05E-11
Total 4.51E-04
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Inh-Lung

MPC-32
Off-Normal Conditions
Committed Effective Dose Equivalent From Inhalation
% LwrRateat} Fraction Release Breathing
Inventory | available | % remain MPC Vol | Upstream | Released | Release Rate XQ Rate DCF DCF Oce Time CDE
Nuclide | (Cl/Assy) |for release]| airbome | No. Assy (cm3) {cm3/s) per sac Fraction (Ci/sec) | (sec/m3) | (m3/sec) (Sv/Bq) {mRem/uCli) (sec) {(mRem)
Gases
H 3 297E+02 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.90E-10 | 3.44E-06 | 3.30E-04 1.73E-11 6.40E-02 3.16E+07 | 8.94E-07
1129 264E-02 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.47E-14 | 3.44E-06 | 3.30E-04 3.14E-10 1.16E+00 | 3.15E+07 | 1.44E-09
KR85 |4.82E+03| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 6.34E-09 | 3.44E-06 | 3.30E.04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
Crud
CO60 | 2.18E+01| 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.18E-12 0.156 1.24E-10 | 3.44E-08 | 3.30E-04 3.45E-07 1.28E+03 3.15E+07 | 5.68E-03
Volatiles
SR90 §5.10E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 4.47E-11 3.44E-06 | 3.30E-04 2.86E-06 1.06E+04 | 3.15E+07 1.69E-02 |
RU106 | 1.44E+04| 11.5% 100% 32 6.19E+08 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 1.26E-41 3.44E-06 | 3.30E-04 1.04E-06 3.85E+03 | 3.15E+07 | 1.74E-03
CS134 | 3.01E4+04 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 2.64E-11 | 3.44E-08 3.30E-04 1.18E-08 4.37E+01 3.15E+07 | 4.12E-05
CS137 | 7.82E+04 | 11.5% 100% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 2.00E-04 | 6.85E-11 | 3.44E-08 3.30E-04 8.82E-09 3.26E+01 3.15E+07 | 8.00E-05
Fines
PU241 | 7.75E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 1.02E-12 | 3.44E-06 3.30E-04 3.18E-06 1.18E+04 | 3.15E+07 | 4.29E-04
Y90 |S5.10E+D4| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.70E-13 | 3.44E-06 3.30E-04 9.31E-09 3.44E+01 3.15E+07 | 8.26E-07
PM147 | 2.57E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 3.38E-13 | 3.44E-08 3.30E-04 7.74E-08 2.86E+02 | 3.15E+07 | 3.46E-06
EU154 | 4.51E+03 | 11.5% 10% 32 6.19E+06 | 7.37€-06 | 1.19E-12 | 3.00F-05 | 5.93E-14 | 3.44E.06 3.30E-04 7.92E-08 293E+02 | 3.15E+07 { 6.21E-07
CM244 | 5.57E+03 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 7.32E-14 | 3.44E.06 3.30E-04 1.93E-05 7.14E+04 | 3.15E+07 | 1.87E-04
PU238 | 3.76E+03 11.5% 10% 32 6.19E+06 | 7.37E-06 1.19E-12 | 3.00E-05 | 4.94E-14 | 3.44E-06 | 3.30E-04 3.20E-04 1.18E+06 3.15E+07 | 2.09E-03
SB125 | 1.99E+03 11.5% 10% 32 6.19E+06 | 7.37E-08 | 1.196-12 | 3.00E-05 | 2.81 E-14 | 3.44E-06 | 3.30E-04 2.17E-08 8.03E+01 3.15E407 | 7.51E-08
EU155 | 1.28E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.196-12 | 3.00E-05 | 1.68E-14 | 3.44E.08 3.30E-04 1.19E-08 4.40E+01 3.15E+07 | 2.65E-08
AMZ241 | B.06E+02 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.06E-14 | 3.44E-06 | 3.30E-04 1.84E-05 6.81E+04 3.16E+07 | 2.58E-05
PU240 | 3.65E+02 ] 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.80E-15 3.44E-06 | 3.30E-04 3.23E-04 1.20E+06 3.15E+07 | 2.05E-04
PU239 1 1.99B+02{| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1,19€-12 | 3.00E-05 2.62E-15 | 3.44E-08 | 3.30E-04 1.73E-05 6.40E+04 3.15E407 | 5.99E-06
BA137M | 7.38E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 9.70E-13 | 3.44E-08 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
RH106 | 1.44E+04| 11.5% 10% 32 6.19E+06 { 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.89E-13 | 3.44E-06 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
CE144 | B.14E+03| 115% 10% 32 6.18E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 | 3.44E-05 3.30E-04 7.91E-07 2.93E+03 { 3.15E+07 | 1.12E-05
PR144 | 8.14E+03 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.196-12 | 3.00E-05 | 1.07E-13 | 3.44E-06 3.30E-04 9.40E-11 3.4BE-01 3.15E+07 | 1.33E-09
TE125M [ 4.88E+02 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 6.38E-15 | 3.44E-06 | 3.30E-04 1.04E-08 3.85E+01 3.15E+07 | 8.80E-09
Total 2.74E-02
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Inh-R Marrow
MPC-32
Off-Normal Conditions
Committed Effective Dose Equivalent From Inhalation
% Lo Rate at}  Fraction Release Breathing
Inventory | available | % remaln MPC Vol | Upstream | Released | Release Rate XQ Rate DCF DCF Occ Time CDE
Nuclide | (Ci/Assy) |for release| alrbome | No.Assy | (cm3) (cm3/s) per sec Fraction | (Cifsec) | (sec/m3) | (m3/sec) (Sv/iBqg) {mRem/uCi) (sec) (mRem)
Gases

H3 |297E+02] 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.90E-10 | 3.44E-08 | 3.30E-04 1,73E-11 6.40E-02 | 3.15E+07 | B.94E-07
1129 | 2.64E-02 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.47E-14 | 3.44E-06 | 3.30E-04 1.40E-10 5.18E-01 3.16E+07 | 6.43E-10
KR85 !4.82E+03] 11.5% 100% 32 6.19E+06 | 7.37E-08 { 1.19E-12 0.30 6.34E-00 | 3.44E-08 | 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00

Crud
CO60 | 2.18E+01{ 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 3.30E-04 1.72E-08 8.36E+01 | 3.15E+07 | 2.83E-04
Volatlles

SRO0 |5.10E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1,19E-12 | 2.00E-04 | 4.47E-11 | 3.44E-06 | 3.30E-04 3.36E-07 1.24E+03 | 3.15E+07 | 1.99E-03
RU106 |} 1.44E404| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 1.26E-11 | 3.44E-06 | 3.30E-04 1.37E-08 5.07E+01 | 3.15E+07 | 2,29E-05
CS134 | 3.01E+04 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 2.64E-11 | 3.44E-06 | 3.30E-04 1.18E-08 4.37E+01 | 3.15EH07 | 4.12E-05
£S137 | 7.82E+04{ 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 6.85E-11 | 344E-06 | 3.30E-04 8.30E-09 3.07E+01 | 3.15E+07 | 7.53E-05

Flnes

PU241 | 7.75E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.02E-12 | 3.44E-06 | 3.30E-04 3.36E-08 1.24E+04 | 3.15E+07 | 4.53E-04
YO0 |5.40E+04| 11.5% 10% 32 6.,19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.70E-13 | 3.44E-06 | 3.30E-04 2.79E-10 1.03E+00 | 3.15E+07 | 2.47E-08
PM147 | 2.57E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 3.38E-13 | 3.44E-06 | 3.30E-04 8.16E-09 3.02E+01 3.15E+07 | 3.65E-07
EU154 | 4.51E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.93E-14 | 3.44E-D6 | 3.30E-04 1.06E-07 3.92E+02 | 3.15E+07 | B.31E-07
CM244 | 5.57E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 7.32E-14 | 3.44E-06 | 3.30E-04 9.38E-05 3476405 | 3.15E+07 | 9.09E-04
PU238 | 3.76E+03| 11.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 4.94E-14 | 3.44E-06 | 3.30E-04 1.52E-04 5.62E+05 | 3.15E+07 | 9.94E-04
SB125 | 1.99E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.61E-14 | 3.44E-06 | 3.30E-04 6.49E-10 2.40E+00 | 3.15E+07 | 2.24E-09
EU155 | 1.28E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.68E-14 | 3.44E-06 | 3.30E-04 1.43E-08 5.20E+01 | 3.15E407 ; 3.18E-08
AM241 | B.OGE+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.06E-14 | 3.44E-08 | 3.30E-04 1.74E-04 6.44E+05 | 3.15E+07 | 2.44E-04
PU240 | 3.65E+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.80E-15 | 3.44E-08 | 3.30E-04 1.69E-04 6.25E+05 | 3.15E+07 | 1.07E-04
PU239 | 1.99E+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.62E-15 | 3.44E-06 | 3.30E-04 1.69E-04 6,.25E+05 | 3.15E+07 | 5.85E-05
BA137M | 7.38E+04 | 11.5% 10% 32 8,19E+06 | 7.37€-08 { 1.19E-12 | 3.00E-05 | 9.70E-13 | 3.44E-06 | 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
RH106 | 1.44E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.89E-13 | 3.44E-06 | 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
CE144 | B.14E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 § 3.44E-06 | 3.30E-04 2.67E-08 9.88E+01 | 3,16E+07 | 3.78E-07
PR144 | B.14E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 | 3.44E-06 | 3.30E-04 8.08E-14 2.99E-04 | 3.15E+07 | 1.14E-12
TE125M | 4.86E+02 | 11.5% 10% 32 6,19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.39E-15 | 3.44E-06 | 3.30E-04 3.01E-09 1.11E+01 | 3.15E+07 | 2.55E-09
Total 5.18E-03
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Inh-B Surface
MPC-32
Off-Normal Conditions
Committed Effective Dose Equivalent From Inhalation
% Luor Rate at|  Fragtion Release Breathing
Inventory | available | % remain MPC Vo! | Upstream | Released | Release Rate XQ Rate DCF DCF Oce Tima CDE

Nuciide | (Cl/Assy) |for release| airbome | No. Assy (cm3) {cm3/s) per sec Fraction | (Cl/sec) | (sec/m3) | (m3/sec) {Sv/Bq) (mRem/uCl) (sec) {mRem)

Gases
H3 2.897E+02] 11.5% 100% 32 6.19E+08 | 7.37E-06 | 1.19E-12 0.30 3.90E-10 | 3.44E-06 | 3.30E-04 1.73E-11 6.40E-02 3.15E+07 | 8.94E-07
1129 2.64E-02 11.5% 100% 32 6.19E+06 | 7.37E-08 | 1,19E-12 0.30 3.47E-14 | 3.44E-06 | 3.30E-04 1.38E-10 §.11E-01 3.16E+07 | 8.34E-10
KR85 |4.82E+03| 11.5% 100% 32 6.19E+06 | 7.37E-06 { 1.19E-12 0.30 6.34E-09 | 3.44E-06 | 3.30E-04 0.00E+00 0.00E+00 3.15E+07 | 0.00E+00

Crud
CO60 |[2.18E+01| 100.0% 100% 32 6.196+06 | 7.37E-08 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 3.30E-04 1,35E-08 5.00E+01 3.15E+07 | 2.22E-04

Volatiles

SR90 | 5.10E+04 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 4.47E-11 | 3.44E-06 | 3.30E-04 7.27E-07 2.69E+03 | 3.15E+07 | 4.30E-03
RU106 [ 1.44E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 1.26E-11 | 3.44E-06 | 3.306-04 1.37E-08 5.07E+01 3.16E+07 | 2.29E-05
CS5134 | 3.01E+04 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00F-04 | 2.64E-11 | 3.44E-08 3.30E-04 1.10E-08 4.07E+01 3.15E+07 | 3.B4E-05
CS8137 | 7.82E+04 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 6.85E-11 | 3.44E-06 | 3.30E-04 7.94E-09 2.94E+01 3.16E+07 | 7.20E-05

Fines
PU241 | 7.75E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1,02E-12 | 3.44E-06 | 3.30E-04 4.20E-05 1.55E+05 | 3.15E+07 | 5.66E-03
YO0 | 5.10E+04| 11.5% 10% 32 6.19E+06 |} 7.37E-06 | 1.198-12 | 3.00E-05 | 6,70E-13 | 3.44E-06 | 3.30E-04 2.78E-10 1.03E+00 | 3.15E+07 | 2.47E-08
PM147 | 2.57E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 3.38E-13 | 3.44E-06 | 3.30E-04 1.02E-07 3.77E+02 | 3.15E+07 | 4.56E-06
EU154 | 451E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.93E-14 | 3.44E-08 3.30E-04 5.23E-07 1.94E+03 3.15E+07 | 4.10E-06
CM244 | 6.57E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 7.32E-14 | 3.44E-06 3.30E-04 1.17E-03 4.33E+06 3.15E+07 | 1.13E-02
PU238 | 3.76E+03 | 11.5% 10% 32 6.19E+06 | 7.376-06 | 1.19E-12 | 3.00E-05 | 4.94E-14 | 3.44E-08 | 3.30E-04 1.80E-03 7.0JE+06 | 3.15E+07 | 1.24E-02
SB125 | 1.99E+03| 11.5% 10% 3z 6.19E+06 | 7.37€-06 | 1.19E-12 | 3.00E-05 | 2.61E-14 | 3.44E-06 | 3.30E-04 2.73E-09 1.01E+01 3.15E+07 | 9.44E-09
EU155 | 1.28E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.58E-14 | 3.44E-06 | 3.30E-D4 1.52E-07 5.62E+02 | 3.15E+07 | 3.38E-07
AM241 | B.OBE+02 | 11.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 1.06E-14 | 3.44E-06 | 3.30E-04 2.17E-03 8.03E+06 | 3.15E+07 | 3.04E-03
PU240 | 3.65E+02] 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.80E-15 | 3.44E-08 | 3.30E-04 2.11E-03 7.81E+06 | 3.15E+07 | 1.34E-03
PU238 | 1.99E+02 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.62E-15 3.44E-06 | 3.30E-04 2.11E-03 7.81E+06 3.15E+07 | 7.30E-04
BA137M | 7.38E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 9.70E-13 | 3.44E-06 3.30E-04 0.00E+00 0.00E+00 3.16E+07 | 0.00E+00
RH106 | 1.44E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.89E13 | 3.44E-08 3.30E-04 0.00E+00 0.00E+00 3.15E+07 | 0.00E+00
CE144 | B.14E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.18E-12 | 3.00E-05 | 1.07E-13 | 3.44E-06 | 3.30E-04 4.54E-08 1.68E+02 | 3.15E+07 | 6.43E-07
PR144 | 8.14E+03 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.18E-12 | 3.00E-05 | 1.07E-13 | 3.44E-06 | 3.306-04 1.35E-13 5.00E-04 3.15E+07 | 1.91E-12
TE125M | 4.86E+02] 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.39E-15 | 3.44E-06 | 3.30E-04 3.21E-08 1.19E+02 | 3.15E+07 | 2.72E-08
Total 3.92E-02
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Inh-.Thyroid

MPC-32
Off-Normal Conditions
Committed Effective Dose Equivalent From Inhalation
% Lnor Rate at| Fraction Release Breathing
Inventory | available | % remain MPC Vol | Upstraam | Released | Release Rate xQ Rate DCF DCF QOcc Time CDE
Nuclide | (CUAssy) |for relaase| alrbome | No. Assy | (cm3) {cm3/s) per sec Fraction | (Ci/sec) | (sec/m3) | (md/sec) (Sv/Bq) {mRem/uCl) (sec) (mRem)
Gases

H 3 2.97E+02] 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.90E-10 | 344E-06 | 3.30E-04 1.73E-11 6.40E-02 3.15E+07 | 8.94E-07
1129 2.64E-02 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.47E-14 | 3.44E-08 | 3.30E-04 1.56E-06 S.77E+03 | 3.15E+07 | 7.16E-06
KR 85 |4.82E+03| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 6.34E-09 | 3.44E-06 | 3.30E-04 0.00E+00 0.00E+00 3.15E4+07 | 0.00E+00

Crud
CO 60 |[2.18E+01| 100.0% 100% 32 8.19E+06 | 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 3.30E-04 1.62E-08 5.99E+01 3.15E+07 | 2,67E-04
Volatiles

SR90 |5.10E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1,19E-12 | 2.00E-04 | 4.47E-11 | 3.44E-06 | 3.90E-04 2.64E-09 9.77E+00 | 3.15E+07 | 1.56E-05
RU106 | 1.44E+04 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 1.26E-11 | 3.44E-06 3.30E-04 1.37E-08 5.07E+01 3.15E+07 | 2.29E-05
CS134 | 3.01E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 2.64E-11 | 3.44E-06 3,30E-04 1.11E-08 4.11E+01 3.15E+07 | 3.87E-05
CS137 | 7.82E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 6.85E-11 | 3.44E-06 3.30E-04 7.93E-03 2.93E+01 3.15E+07 | 7.19E-05

Fines

PU241 | 7.75E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 1.02E-12 | 3.44E-06 | 3.30E-04 1.24E-11 4.59E-02 | 3.15E+07 | 1.67E-09
Y 80 5.10E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 6.70E-13 | 3.44E-08 3.30E-04 9,52E-12 3.52E-02 3.15E+07 | 8.44E-10
PM147 | 2.57E+04| 11.5% 10% 32 6.19E+06 | '7.37E-06 | 1.19E-12 | 3.00E-05 | 3.38E-13 | 3.44E-06 3.30E-04 1.98E-14 7.33E-05 3.15E+07 | 8.85E-13
EU154 | 4.51E+03| 11.5% 10% 32 6.19E+06 | 7.37€-06 | 1.19E-12 | 3.00E-05 | 5,93E-14 | 3.44E-06 | 3.30E-04 7.14E-09 2.64E+01 3.15E+07 | 5.60E-08
CM244 | 5.57E+03 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3,00E-05 { 7.32E-14 | 3.44E-06 | 3.30E-04 1,01E-08 3.74E+00 | 3.15E+07 | 8.78E-09
PU238 | 3.76E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.94E-14 3.44E-06 | 3.30E-04 9.62E-10 3.56E+00 3.16E+07 | 6.29E-09
§B125 | 1,99E+03 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.61E-14 | 3.44E-06 | 3.30E-04 3.24E-10 1.20E+00 | 3.15E+07 | 1.12E-09
EU155 | 1.28E+03 ] 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.68E-14 | 3.44E-06 | 3.30E-04 2.40E-10 8.88E-01 3.16E+07 | 5.34E-10
AM241 | B.0BE+02 | 11.5% 10% 32 6.16E+08 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.08E-14 | 3.44E-06 | 3.30E-04 1.60E-09 5.92E+00 3,15E+07 | 2.24E-09
PU240 | 3.65E+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.80E-15 | 3.44E-08 3.30E-04 9.05E-10 3.35E+00 3.15E+07 | 5,74E-10
PU239 | 1,99E+02] 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.82E-15 | 3.44E-06 3.30E-04 9.03E-10 3.34E+00 3.15E+07 | 3.13E-10
BA137M | 7.3BE+04 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 9.70E-13 | 3.44E-06 | 3.30E-04 0.00E+00 0.00E+00 3.15E+07 | 0.00E+00
RH106 | 1.44E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.89E-13 | 3.44E-08 | 3.30E-04 0.,00E+00 0.00E+00 3.15E+07 | 0.00E+00
CE144 | B,14E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3,00E-05 | 1.07E-13 | 3.44E-06 | 3.30E-04 1.88E-09 6.96E+00 | 3.16E+07 | 2.66E-08
PR144 | 8.14E+03| 11.5% 10% 32 6.19E+08 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 | 3.44E-06 3.30E-04 B8.47E-15 3.13E-05 3.15E+07 | 1.20E-13
TE1256M | 4.86E+02 | 11.5% 10% 32 8.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.39E-15 | 3.44E-06 | 3.30E-04 9.93E-11 3.67E-01 3.16E+07 | 8.40E-11
Total 4.24E-04
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Inh-Effective

MPC-32
Off-Normal Conditions
Committed Effective Dose Equivalent From inhalation
% Loor Rate at]  Fraction Release Breathing
Inventory | avaliable | % remain MPC Vol | Upstream | Released | Release Rate xQ Rate DCF DCF Oce Time CEDE
Nuclide | (Cl/Assy) |for release| airbome | No. Assy {cm3) (em3/s) per sec Fraction | (Clsec) | {sec/m3) | (m3/sec) (Sv/Bq) (mRem/uCi) (sec) {(mRem)
Gases
H3 2.97E+02| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.91E-10 | 3.44E-06 | 3.30E-04 1.73E-11 6.40E-02 3.15E+07 | B.94E-07
1128 2.64E-02 | 11.5% 100% 32 8.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.47E-14 | 3.44E-06 | 3.30E-04 4.69E-08 1.74E+02 | 3.15E+07 | 2.15E-07
KR 85 |4.82E+03| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 6.34E-09 | 3.44E-06 | 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
Crud
CO60 |[2.1BE+01| 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 3.30E-04 5.91E-08 2.19E+02 | 3.15E+07 | 9.73E-04
Volatiles
SR90 15.10E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 4.47E-11 | 3.44E-06 | 3.30E-04 3.51E-07 1.30E+03 | 3.15E+07 | 2.08E-03
RU106 | 1.44E+04 | 11.5% 100% 32 6.19E+06 | 7.376-06 | 1.19E-12 | 2.00E-04 | 1.26E-11 | 3.44E-06 | 3.30E-04 1.20E-07 4.77E+02 | 3.15E+07 | 2.15E-04
CS134 | 3.01E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 2.64E-11 | 3.44E-06 3.30E-04 1,25E-08 4.63E+01 3.15E+07 | 4.36E-05
CS137 | 7.82E+04 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 6.86E-11 | 3.44E-06 3.30E-04 8.63E-09 3.19E+01 3.15E+07 | 7.83E-05
Fines

PU241 [ 7.75E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.02E-12 | 3.44E-06 | 3.30E-04 2.23E-08 8.25E+03 | 3.15E+07 | 3.01E-04
Y90 |5.10E+04| 11.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 6.71E-13 | 3.44E-06 | 3.30E-04 2.28E-09 8.44E+00 | 3.15E+07 | 2.02E-07
PM147 | 2.57E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3,00E-05 | 3.386-13 | 3.44E-06 3.30E-04 1.06E-08 3.92E+01 A.16EH07 | 4.74E-07
EU154 ) 4.51E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.93E-14 | 3.44E-06 | 3.30E-04 7.73E-08 2.86E+02 | 3.15E+07 | 6.07E-07
CM244 | 5.57E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 7.32E-14 | 3.44E-08 3.30E-04 6.70E-05 2.4BE+05 3.15E+07 | 6.49E-04
PU238 | 3.76E+03 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.94E-14 | 3.44E-08 3.30E-04 1.06E-04 3.92E+05 3.16E+07 | 6.93E-04
SB125 | 1.99E+D3| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.62E-14 | 3.44E-06 | 3.30E-04 3.30E-09 1.22E+01 3.15E+07 | 1.14E-08
EU155 | 1.28E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.68E-14 | 3.44E-06 | 3.30E-04 1.12E-08 4.14E+01 3.16E+07 | 2.49E-08
AM241 | B.06E+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.06E-14 | 3.44E-06 | 3.30E-04 1.20E-04 4.44E+05 | 3.15E+07 | 1.68E-04
PU240 | 3.65E+02) 11.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 4.B0E-15 | 3.44E-06 3.30E-04 1.16E-04 4.29E+05 3.18E+07 | 7.37E-05
PU239 | 1.99E+02] 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.62E-15 | 3.44E-05 3.30E-04 1.16E-04 4.29E+05 3.15E+07 | 4.02E-05
BA137M { 7.38E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 9.70E-13 | 3.44E-06 | 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
RH106 | 1.44E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.80E-13 | 3.44E-06 | 3.30E-04 0.00E+00 0.00E+00 | 3.15E+07 | 0.00E+00
CE144 | B.14E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 | 3.44E-06 3.30E-04 5.84E-08 2,16E+02 3.15E+07 | 8.27E-07
PR144 | 8.14E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 | 3.44E-06 | 3.30E-04 1.17E-11 4.33E-02 3.16E+07 | 1.66E-10
TE125M | 4.B6E+02 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.40E-15 | 3.44E-06 | 3.30E-04 1.52E-09 5.62E+00 | 3.15E+07 | 1.29E-09
Total 5.32E-03
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Sub-Gonad
MPC-32
Off-Normal Conditions
Effective Dose Equlvalent From Submersion
% Loor Rate at| Fraction Release
Inventory | available | % remaln MPC Vol | Upstream | Released | Release Rata XQ DCF DCF Occ Time DDE

Nuclide | (Ci/Assy) |for release| airborne | No. Assy (cm3) {cm3/s) per sec Fraction (Ci/sec) | {sec/m3) (Sv/Bg) | * (mRem/uCi) (sec) {mRem)

: Gases
H3 .]297E+02| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.90E-10 | 3.44E-06 | 0.00E+00 0.00E+00 3.15E+07 | 0.00E+00
1129 2.64E-02| 11.5% 100% 32 B.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.47E-14 | 3.44E-06-| 4.B3E-16 1.79E-06 3.16E+07 6.72E-12
KREB5 | 4.82E+03| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.18E-12 0.30 6.34E-09 { 3.44E-06 | 1.17E-16 4.33E-07 3.15E+07 2,97E-07

Crud
CO60 | 2.18E+01| 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 1.23E-13 4.55E-04 3.15E+07 6.14E-06

Volatiles

SRE0 | 5.10E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 4.47E-11 3.44E-06 | 7.78E-18 2.88E-0B 3.15E+07 1.39E-10
RU106 | 1.44E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 1.26E-11 3.44E-06 | 0.00E+00 0.00E+00 3.18E+07 | 0.00E+00
CS134 [ 3.01E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 2.64E-11 3.44E-06 | 7.40E-14 2.74E-04 3.15E+07 7.83E-07
CS137 | 7.82E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 6.85E-11 3.44E-06 | 7.96E-18 2.95E-08 3.15E+07 2.19E-10

Fines
PU241 | 7.75E+04| 11.5% 10% 32 | 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.02E-12 | 3.44E-06 | 7.19E-20 2.66E-10 3.16E+07 2.94E-14
Y80 |5.10E+04]| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.70E-13 | 3.44E-06 1.89E-16 6.99E-07 3.15E+07 5.08E-11
PM147 | 2.57E+041 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.196-12 | 3.00E-05 | 3.38E-13 | 3.44E-08 7.48E-19 2.77E-09 3.15E+07 1.01E-13
EU154 | 4.51E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.93E-14 | 3.44E.06 6.00E-14 2.22E-04 3.15E+07 1.43E-09
CM244 | 5.57E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 7.32E-14 | 3.44E-06 6.90E-18 2.55E-08 3.15E+07 2.03E-13
PU238 | 3.76E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.94E-14 3.44E-06 | 6.56E-18 243E-08 3.15E+07 1.30E-13
SB125 | 1.99E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.61E-14 | 3.44E-06 | 1 ,98E-14 7.33E-05 3.15E+07 2.08E-10
EU155 | 1.28E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.68E-14 | 3.44E-08 2.49E-15 9.21E-06 3.16E+07 1.68E-11
AM241 | B.OBE+02| 11.5% 10% 32 B.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.06E-14 | 3.44E-06 8.58E-16 3.17E-06 3.15E+07 3.64E-12
PU240 | 3.65E+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.80E-15 | 3.44E-06 6.36E-18 2.35E-08 3.15E+07 1.22E-14
PU239 | 1.99E+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.62E-15 | 3.44E-06 4.B4E-18 1.79E-08 3.15E+07 5.08E-15
BA137M | 7.3BE+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 9.70E-13 | 3.44E-06 2.82E-14 1.04E-04 3.15E+07 1.10E-08
RH106 | 1.44E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.89E-13 | 3.44E-06 | 1.01 E-14 3.74E-05 3.16E+07 7.66E-10
CEi144 | B.14E+03] 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 | 3.44E-08 | B.53E-16 3.16E-06 3.16E+07 3.66E-11
PR144 | B14E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 | 3.44E-06 | 1 .90E-15 7.03E-06 3.16E+07 8.15E-11
TE125M | 4.B6E+02] 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.39E-15 | 3.44E-08 5.96E-16 2.21E-06 3.15E+07 1.83E-12
Total| 7.23E-06
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Sub-breast
MPC-32
Off-Normal Conditions
Effective Dose Equivalent From Submersion
% Lo Rate at| Fraction Release
Inventory | available | % remain MPC Vol | Upstream | Released | Realease Rate xXQ DCF DCF Occ Time DDE
Nuclide | (Ci/Assy) |for release| airborne | No. Assy (cm3) (cm3/s) per sec Fraction (Ci/sec) | (sec/m3) (Sv/Bq) (mRem/uCli) (sec) (mRem)
Gases
H 3 2.97E+02| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.80E-10 | 3.44E-06 | 0.00E+00 0.00E+00 3.16E+07 | 0.00E+00
1128 2.64E-02 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.47TE-14 | 3.44E-06 | 6.86E-16 2.46E-06 3.15E+07 9.27E-12
KR85 | 4.82E+03| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 6.34E-09 | 3.44E-06 | 1.34E-16 4.98E-07 3.15E+07 3.40E-07
Crud
CO60 | 2.18E+01| 100.0% 100% 32 6.18E+06 | 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 1.39E-13 5.14E-04 3.15E+07 6.93E-06
: Volatiles
SR90 | 510E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 4.47E-11 | 3.44E06 9.49E-18 3.51E-08 3.15E+07 1.70E-10
RU106 | 1.44E+04 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 1.26E-11 | 3.44E-06 0,00E+00 0.00E+00 3.15E+07 | 0,00E+00
CS134 | 3.01E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 2.64E-11 | 3.44E-06 8.43E-14 3.12E-04 3.16E+07 B.91E-07
CS5137 | 7.82E+04 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 6.856-11 | 3.44E-06 9.67E-18 3.58E-08 3.15E+07 2.66E-10
Fines
PU241 [ 7.75E+04| 11.5% 10% 32 6.19E+06 | 7.37€-06 | 1.19E-12 | 3.00E-05 | 1.02E-12 | 3.44E.06 8.67E-20 3.21E-10 3.15E+07 3.54E-14
Y90 |510E+04| 115% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.70E-13 | 3.44E-06 2.20E-16 B8.14E-07 3.15E+07 5.91E-11
PM147 | 2.57E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 3.38E-13 | 3.44E-06 | 9.56E-19 3.54E-09 3.18E+07 1.29E-13
EU154 | 4.51E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.93E-14 | 3.44E.06 6.81E-14 2.52E-04 3.16E+07 1.62E-09
CM244 | 557E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 7.32E-14 3.44E-06 | 1.33E-17 4.92E-08 3.15E+07 3.90E-13
PU238 | 3.76E+03] 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.94E-14 | 3.44E-08 1.27E-17 4.70E-08 3.15E+07 2.52E-13
$B125 | 1.99E+03| 11.5% 10% 32 B8.19E+06 | 7.37E-06 [ 1.19E-12 | 3.00E-05 | 2.61E-14 3.44E-06 | 2.27E-14 8.40E-05 3.15E+07 2.38E-10
EU155 | 1.2BE+03{ 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.68E-14 | 3.44E-06 2.95E-15 1.09E-05 3.15E+07 1.99E-11
AM241 | B.OBE+02| 11.5% 10% 32 B6.19+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.06E-14 | 3.44E-08 1.07E-15 3.96E-06 3.16E+07 4.55E-12
PU240 | 3.65E+02{ 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.80E-15 | 3.44E.06 1.23E-17 4.55E-08 3.15E+07 2.37E-14
PU239 | 1.99E+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.62E-15 | 3.44E-06 7.55E-18 2.79E-08 3.15E+07 7.92E-15
BA137M | 7.38E+04| 11.5% 10% 32 6.19E+08 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 9.70E-13 | 3.44E-08 3.22E-14 1.19E-04 3.16E+07 1.25E-08
RH106 | 1.44E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.89E-13 | 3.44E-08 1.16E-14 4.29E-05 3.15E+07 8.80E-10
CE144 | 8.14E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 | 3.44E-05 1.01E-15 3.74E-06 3.15E+07 4.33E-11
PR144 | 8.14E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 | 3.44E-06 2,15E-15 7.96E-06 3.15E+07 9.22E-11
TE125M | 4.86E+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.30E-15 | 3.44E-06 8.4BE-18 3.14E-06 3.15E+07 2.17E-12
Total| B.18E-08
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Sub-Lung
MPC-32
Off-Normal Conditions
Effective Dose Equivalent From Submerslon
% Loor Rate at| Fraction Release
Inventory | available | % remain MPC Vol | Upstream | Released | Release Rate XQ DCF DCF Occ Time DDE

Nuclide | (Cl/Assy) |for releasa] alrborne | No. Assy (cm3)° {cm3/s) per sec Fraction (Cifsec) | (sec/m3) (Sv/Bq) {mRem/uCi) (sec) {mRem)

Cases
H 3 297E+02| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.90E-10 | 3.44E-08 | 2.75E-18 1.02E-08 3.15E+07 | 4.30E-10
1129 2.84E-02 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.47E-14 | 3.44E-06 | 2.14E-16 7.92E-07 3.16E+07 | 2.98E-12
KRB5 |4.82E+03| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 6.34E-09 | 3.44E-08 | 1.14E-16 4.22E-07 3.16E+07 2.90E-07

Crud
CO60 [2.18E+01| 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.16 1.24E-10 | 3.44E-06 | 1.24E-13 4.59E-04 3.15€+07 6.19E-06

Volatiles
SR90 | 5.10E+04| 11.5% 100% 32 6.19E+08 | 7.37E-06 | 1.18E-12 | 2.00E-D4 | 4.47E-11 3.44E-06 | 6.44E-18 2.38E-08 3.15E+07 1.16E-10
RU106 | 1.44E+04 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00F-04 1.26E-11 | 3.44E-06 | 0.00E+00 0.00E+00 3.15E+07 | 0.00E+00
CS134 | 3.01E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 2.64E-11 | 3.44E-06 | 7.37E-14 2.73E-04 3.16E+07 71.79E-07
CS137 | 7.82E+04 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 6.85E-11 3.44E-06 | 6.68E-18 247E-08 3.15E+07 1.84E-10

Fines
PU241 | 7.75E+04 | 11.5% 10% 32 8.195+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.02E-12 3.44E-06 | 6.48BE-20 2.40E-10 J.16E+07 2.65E-14
YO0 |5.10E+04|{ 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.70E-13 3.44E-06 | 1.77E-16 6.55E-07 3.15E+07 4.76E-11
PM147 | 257E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 3.38E-13 3.44E-06 | 5.45E-19 2.02E-09 3.15E+07 7.38E-14
EU154 | 451E+03] 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 6.93E-14 | 3.44E-06 | 5.99E-14 2,22E-04 3.15E+07 1.42E-09
CM244 | 5.57E+03] 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 7.32E-14 3.44E-06 | 7.08E-19 2.62E-09 3.15E+07 2.08E-14
PU238 | 3.76E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.94E-14 | 3.44E-08 1.06E-18 3.92E-09 3.15E+07 2.10E-14
SB125 | 1.99E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 2.61E-14 | 3.44E-06 | 1.956-14 7.22E-05 3.15E+07 2.04E-10
EU155 | 1.2BE+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.88E-14 3.44E-06 | 2.22E-15 8.21E-06 3.15E+07 1.50E-11
AM241 | 8.06E+02| 11.5% 10% 32 | 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 1.06E-14 | 3.44E-06 | 6.74E-16 2.49E-06 3.16E+07 2.86E-12
PU240 | 3.65E+02! 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.80E-15 3.44E-06 | 1.09E-18 4.03E-09 3.16E+07 2.10E-15
PU239 | 1.99E+02| 11.5% 10% 32 6.19E+08 | 7.37E-06 | 1.196E-12 | 3.00E-05 | 2.62E-15 3.44E-06 | 2.65E-18 9.81E-09 3.15E+07 2.78E-15
BA137M | 7.38E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 9.70E-13 3.44E-06 | 2.B0E-14 1.04E-04 3.15E+07 1.09E-08
RH106 | 1.44E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.89E-13 3.44E-06 | 1.01E-14 3.74E-05 3.16E+07 7.66E-10
CE144 | 8.14E+03{ 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 3.44E-06 | 7.69E-16 2.85E-06 3.15E+07 3.30E-11
PR144 | 8.14E+03{ 11.5% 10% 32 6.19E+06 | 7.376-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 3.44E-06 | 1.90E-15 7.03E-06 3.15E+07 8.15E-11
TE125M | 4.86E+02]| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.39E-15 3.44E-06 | 2.23E-18 8.25E-07 3.16E+07 §.72E-13
Total} 7.27E-06
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Sub-R Marrow

MPC-32
Off-Normal Conditions
Effective Dose Equivalent From Submersion
% Loor Rate at| Fraction Release
Inventory | available | % remain MPC Vol | Upstream | Released | Releass Rate XIQ DCF DCF Occ Time DDE

Nuclide | (Ci/Assy) |for release| airbome | No. Assy {cm3) (cm3/s) per sec Fraction (Ci/sec) (sec/m3) (Sv/Bq) (mRem/uCl) (sec) (mRem)

Gases
H 3 2.97E+02| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.90E-10 | 3.44E-06 | 0.00E+00 0.00E+00 3.15E+07 | 0.00E+00
1129 2.64E-02 [ 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.47E-14 | 3.44E-06 | 1.64E-16 6.07E-07 3.16E+07 2.2BE-12
KR85 |[4.82E+03| 11.5% 100% 32 6.19E+06 [ 7.37E-06 | 1.19E-12 0.30 6.34E-09 | 3.44E-06 | 1.09E-16 4.03E-07 3.15E+07 2.77E-07

Crud
CO60 | 2.18E+01! 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 1.23E-13 4.55E-04 3.15E+07 6.14E-06

Volatiles

SR90 | 510E+04{ 11.5% 100% 32 B.19E+06 | 7.37E-06 | 1.19E-12 | 2,00E-D4 | 4.47E-11 | 3.44E-06 | 5.44E-18 2.01E-08 3.15E+07 9.75E-11
RU106 | 1.44E+04| 11.5% 100% 32 B.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 1.26E-1 1 1 3.44E-06 | 0.00E+00 0.00E+00 3.16E+07 | 0.00E+00
CS134 | 3.01E+04| 11.5% 100% 32 6.19E+06 | 7.37E-08 | 1.196-12 | 2.00E-04 | 2.64E-11 | 3.44E-06 | 7.19E-14 2.66E-04 3.15E+07 7.60E-Q7
CS137 | 7.82E+04 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 6.85E-11 344E-06 | 5.70E-18 2.11E-08 3,18E+07 1.57E-10

Fines
PU241 | 7.75E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.02E-12 | 3.44E-06 | 5.63E-20 2.08E-10 3.15E+07 2.30E-14
Y90 |510E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.70E-13 | 3.44E-06 | 1.62E-16 5.99E-07 3.15E+07 4.35E-11
PM147 | 2.57E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 3.38E-13 3.44E-06 | 4.46E-19 1.65E-09 3.15E+07 6.04E-14
EU154 | 4.51E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.93E-14 | 3.44E-06 | 5.87E.14 2.17E-04 3.15E+07 1.40E-08
CM244 | 557E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.18E-12 | 3.00E-05 7.32E-14 | 3.44E-06 | 1.46E-18 5.40E-09 3.16E+07 4.28E-14
PU238 | 3.76E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.94E-14 | 3.44E-06 1.68E-18 6.22E-09 3.15E+07 3.33E-14
SB125 | 1.99E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.61E-14 | 3.44E-06 | 1.876-14 6.92E-05 3.16E+07 1.96E-10
EU155 | 1.28E+03| 11.5% 10% 32 6.19E+06 ] 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.68E-14 | 3.44E-08 1.85E-15 6.85E-06 3.15E+07 1.25E-11
AM241 | B.OBE+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.06E-14 | 3.44E-06 | 5.21E-15 1.93E-06 3.16E+07 2.21E-12
PU240 | 3.65E+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.80E-15 | 3.44E-06 | 1.65E-18 6.11E-09 3.15E+Q7 3.17E-15
PU239 | 1.99E+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.62E-15 | 3.44E-06 2.67E-18 9.88E-09 3.16E+Q7 2.80E-15
BA137M | 7.38E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 9.70E-13 | 3.44E-06 2.73E-14 1.01E-04 3A5E+0Q7 1.06E-08
RH106 | 1.44E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.196-12 | 3.00E-05 | 1.89E-13 | 3.44E-06 | 9.75E-15 3.61E-05 3.15E+07 7.40E-10
CE144 | 8.14E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.196-12 | 3.00E-05 | 1.07E-13 | 3.44E-06 | 6.68E-16 2.47E-06 3.15E+07 2.87E-11
PR144 | B.14E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 | 3.44E-06 | 1.B7E-15 6.92E-06 3.15E+07 8.02E-11
TE125M | 4.B6E+02{ 11.5% 10% 32 6.19+06 | 7.37E-06 | 1.10E-12 | 3.00E-05 | 6.30E-15 | 3.44E-06 | 1.86E-16 6.88E-07 3.15E+07 4.77E-13
Total| 7.19E-06
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Sub-B Surface
MPC-32
Qff-Normal Conditions
Effective Dose Equivalent From Submersion
% Lo Rate at| Fraction Releass
Inventary | available | % remain MPC Vol | Upstream | Released | Release Rate X/ DCF DCF Oce Time DDE

Nuclide | (Ci/Assy) |for release| airborne | No. Assy (cm3) (cm3/s) per sec Fraction (Cl/sec) | (sec/m3) (Sv/Bg) {(mRem/uCi) (sec) (mRem)

Gases
H3 297E+02| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.90E-10 | 3.44E-06 | 0.00E+00 0.00E+00 3.15E+07 | 0.00E+00
1129 2.64E-02 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.47E-14 | 3.44E-06 | 1.10E-15 4.07E-06 3.15E+07 1.63E-11
KR 85 |4.82E+03] 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 6.34E-09 | 3.44E-06 | 2.20E-16 B.14E-07 3.16E+07 5.59E-07

Crud

CO60 { 2.18E+01] 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 1.7BE-13 6.59E-04 3.15E+07 8.88E-06

Volatiles
SR80 | 5.10E+04| 11.5% 100% 32 6.19E+08 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 4.47E-11 | 3.44E-06 | 2.28E-17 8.44E-08 3.18E+07 4.09E-10
RU106 | 1.44E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 1.26E-11 | 3.44E-06 | 0.00E+Q0 0.00E+00 3.15E+07 | 0.00E+00
CS134 | 3.01E+04 | 11.5% 100% 32 6.19E+08 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 2.64E-11 | 3.44E-08 | 1.20E-13 4.44E-04 3.15E+07 1.27E-06
CS137 | 7.82E+04| 11.5% 100% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 2.00E04 | 6.85E-11 | 3.44E-06 | 2.20E-17 8.47E-08 3.18E+07 6.29E-10

Fines
PU241 | 7.75E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.02E-12 | 3.44E-06 | 2.19E-19 8.10E-10 3.15E+07 8.94E-14
Y80 [510E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.70E-13 | 3.44E-06 | 4.44E-16 1.64E-06 3.15E+07 1.19E-10
PM147 | 2.57E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 3.38E-13 | 3.44E-06 | 2.18E-18 8.07E-09 3.15E+07 2.95E-13
EU154 | 4.51E+03] 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.93E-14 | 3.44E-06 | 9.43E-14 3.49E-04 3.15E+07 2.24E-09
CM244 | 5.57E+03] 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 7.32E-14 | 3.44E-06 | B.B2E-18 3.26E-08 3.15E+07 2.59E-13
PU238 | 3.76E+03] 11.5% 10% 32 6.19E+068 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.94F-14 | 3.44E-06 | 9.30E-18 3.44E-08 3.16E+07 1.84E-13
SB125 | 1.99E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.81E-14 | 3.44E-06 3.53E-14 1.31E-04 3.156E+07 3.70E-10
EU155 | 1.28E+03] 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.68E-14 | 3.44E-06 8.09E-15 2.98E-05 3.15E+07 5.46E-11
AM241 | B.OBE+02{ 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.06E-14 | 3.44E-06 | 2.87E-15 | 1.06E-05 3.16E+07 1.22E-11
PU240 | 3.65E+02] 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.18E-12 | 3.00E-05 | 4.80E-15 | 3.44E-08 | 9.26E-18 3.43E-08 3.15E+07 1.78E-14
PU239 | 1.99E+02| 11.5% 10% 32 6.1E+08 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.62E-15 | 3.44E-06 9.47E-18 3.50E-08 3.15E+07 9.93E-15
BA137M | 7.38E+04{ 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.006-05 | 9.70E-13 | 3.44E-06 | 4.63E-14 1.71E-04 3.15E+07 1.80E-08
RH108 | 1.44E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.89E-13 | 3.44E-06 | 1.72E-14 6.36E-05 3.16E+07 1.31E-09
CE144 | 8.14E+03| 11.5% 10% 32 6.19E+06 | 7.37E-068 | 1.19E-12 | 3.00E-05 | 1.07E-13 | 3.44E-068 | 2.49E-15 9.21E-06 3.15E+07 1.07E-10
PR144 | 8.14E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 | 3.44E-06 | 2.99E-15 1.11E-05 3.15E+07 1.28E-10
TE125M | 4.86E+02] 11.5% 10% 32 6.196+08 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.39E-15 | 3.44E-08 | 1.22E-15 4 51E-06 3.15E+07 3.13E-12
Total] 1.07E-05
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Sub-Thyroid

MPC-32
Off-Normal Conditions
Effective Dose Equivalent From Submersion
% Lnor Rate at|  Fraction Release
Inventory | available | % remain MPC Vol | Upstream | Released | Release Rate X DCF DCF Occ Time DDE
Nuclide | (Ci/Assy) |for releasse| airborne | No. Assy (cm3)” (cm3/s) per sec Fraction (Ci/sec) | (sec/m3) (Sv/Bq) {mRem/uCi) (sec) (mRem)
Gases
H3 297E+02] 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.90E-10 | 3.44E-06 | 0.00E+00 0.00E+00 3.16E+07 | 0.00E+00
1129 2.64E-02 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.47E-14 | 3.44E-06 | 3.86E-16 1.43E-06 3.15E+07 5.37E-12
KR85 |4.82E+03| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 6.34E-09 | 3.44E-06 | 1.18E-16 4.37E-07 3.16E+07 3.00E-07
Crud
CO60 | 2.1BE+01| 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.196-12 0.15 1.24E-10 | 3.44E-06 | 1.27E-13 4.70E-04 3.15E+07 6.34E-06
Volatiles )
SRO0 | 5.10E+04( 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 4.47E-11 3.44E-06 | 7.33E-1B 2.71E-08 3.15E+07 1.31E-10
RU106 | 1.44E+04 { 11.5% 100% 32 619E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 1.26E-11 3.44E-06 | 0.00E+00 0.00E+00 3.16E+07 | 0.00E+00
C8134 | 3.01E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 2.64E-11 3.44E-06 | 7.57E-14 2.80E-04 3.16E+07 B.O1E-07
CS137 | 7.82E+04] 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 6.85E-11 3.44E-06 | 7.55E-18 2.79E-08 3.15E+07 2.07E-10
' Fines '

PU241 | 7.75E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.02E-12 3.44E-06 | 6.98E-20 2.58E-10 J.16E+07 2.85E-14
Y90 |[510E+04| 115% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.70E-13 3.44E-06 | 1.87E-18 6.92E-07 3.15E+07 5.03E-11
PM147 | 257E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 3.38E-13 | 3.44E-06 | 6.75E-19 2.60E-09 3.16E+07 9.14E-14
EU154 | 451E+03{ 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 5.93E-14 | 3.44E-06 | 6.15E-14 2.28E-04 3.15E+07 1.46E-09
CM244 | 5.57E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 7.32E-14 3.44E-06 | 4.19E-18 1.55E-08 3.15E+07 1.23E-13
PU238 | 3.76E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 4.94E-14 | 3.44E-06 | 4.01E-18 1.48E-08 3.16E+Q7 7.95E-14
SB125 | 1.99E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.61E-14 3.44E-06 | 2.01E-14 7.44E-05 3.16E+07 2.11E-10
EU155 | 1.2BE+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 1.68E-14 | 3.44E-06 | 2,41E-15 8.92E-06 3.1§E+07 1.63E-11
AM241 | B.0BE+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.06E-14 3.44E-06 | 7.83E-16 2.90E-06 3.16E+(07 3.33E-12
PU240 | 3.65E+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.80E-15 3.44E-06 | 3.92F-18 1.45E-08 3.16E+07 7.54E-15
PU239 | 1.99E+02( 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 2.62E-15 | 3.44E-06 | 3.88E-18 1.44E-08 3.15E+07 4.07E-15
BA137M | 7.38E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.196-12 | 3.00E-05 9.70E-13 | 3.44E-06 | 2.8BE-14 1.07E-04 3.15E+07 1.12E-08
RH106 | 1.44E+04! 11.5% 10% 32 G6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.89E-13 3.44E-06 | 1.03E-14 3.81E-05 3.16E+07 7.82E-10
CE144 | 8.14E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 3.44E-06 | 8.33F-16 3.0BE-08 3.16E+07 3.57E-11
PR144 | 814E+03 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 3.44E-06 | 1.95E-15 7.22E-06 3.15E+07 B.37E-11
TE125M | 4.86E+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.39E-15 3.44E-08 | 4.64E-16 1.72E-06 3.16E+07 1.19E-12
Total| 7.45E-06
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Sub-Effective
MPC-32
Off-Normal Conditions
Effective Dose Equivalent From Submersion
% Lo Rate at| Fraction Release
Inventory | available | % remaln MPC Vol | Upstream | Released | Release Rate XiQ DCF DCF Occ Time DDE

Nuclide | (Ci/Assy) |for release! airbome | No. Assy {cm3) {cm3/s) per sec Fraction (Cilsec) | (sec/m3) (Sv/Bq) {(mRem/uCi) (sec) {mRem)

) Gases
H 3 297E+02| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.80E-10 | 3.44E-06 | 3.31E-19 1.22E-09 3.15E+07 5.18E-11
1129 2,64E-02 11.5% 100% 32 B.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.47E-14 | 3.44E-08 | 3.80E-16 1.41E-06 3.15E+07 5.20E-12
KR 85 | 4.82E+03| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 6.34E-09 | 3.44E-06 | 1.19E-16 4.40E-07 3.15E+07 3.02E-07

Crud :

CO 60 | 2.18E+01{ 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 1.26E-13 4.66E-04 3.16E+07 6.29E-06

) Volatiles
SR80 | 5.10E+04{ 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 4.47E-11 | 3.44E-08 7.53E-18 2.79E-08 3.15E+07 1.35E-10
RU106 | 1.44E+04] 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 1.26E-11 | 3.44E-08 0.00E+00 0.00E+00 3.16E+07 | 0.00E+00
CS134 | 3.01E+04] 11.5% | 100% - 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 2.54E-11 | 3.44E-068 | 7.57E-14 2.80E-04 3.16E+07 8.01E-07
CS137 | 7.82E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 6.85E-11 | 3.44E-08 | 7.74E-1 8 2.86E-08 3.15E+07 2.13E-10

Fines
PU241 | 7.75E+Q4 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.02E-12 | 3.44E-06 7.25E-20 2.68E-10 3.16E+07 2.96E-14
Y80 |510E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.70E-13 | 3.44E-06 | 1.90E-16 7.03E-07 3.15E+07 5.11E-11
PM147 | 257E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 3.38E-13 3.44E-06 | 6.93E-19 2.56E-09 3.16E+07 9.30E-14
EU{54 | 4.51E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.93E-14 | 3.44E-06 | 6.14E-14 2.27E-04 3A5E+07 1.46E-09
CM244 | 6.57E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.18E-12 | 3.00E-05 | 7.32E-14 | 3.44E-06 | 4.91 E-18 1.82E-08 3.15E+07 1.44E-13
PU238 | 3.76E+03| 11.5% 10% 32 6.19E+06 | 7.37E-08 | 1.19E-12 | 3.00E-05 | 4.94E-14 | 3.44E-08 4.88E-18 1.81E-08 3.15E+07 9.67E-14
SB125 | 1.99E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.61E-14 | 3.44E-08 2,02E-14 7.47E-05 3.16E+07 2.12E-10
EU155 | 1.2BE+03] 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.6BE-14 | 3.44E-06 2,49E-15 9.21E-06 3.15E+07 1.68E-11
AM241 | B.OBE+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.06E-14 | 3.44E-06 | B.1BE-16 3.03E-06 3.15E+07 3.47E-12
PU240. | 3.65E+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.80E-15 | 3.44E-06 | 4.75E-18 1.76E-08 3.15E+07 9.14E-15
PU239 | 1.98E+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.62E-15 | 3.44E-06 | 4.24E-18 1.57E-08 3.15E+07 4.45E-15
BA137M | 7.38E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 9.708-13 | 3.44E-06 2.8BE-14 1.07E-04 3.16E+07 1.12E-08
RH106 | 1.44E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.B9E-13 | 3.44E-06 | 1.04E-14 3.85E-05 3.15E+07 7.89E-10
CE144 | 8.14E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 | 3.44E06 | 8.53E-16 3.16E-08 3.16E+07 3.66E-11
PR144 | 8.14E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 | 3.44E-06 | 1.95E-15 7.22E-06 3.15E+07 8.37E-11
TE125M | 4.B6E+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.39E-15 | 3.44E-06 | 4.53E-16 1.68E-06 3.15E+07 1.16E-12
Total] 7.40E-08
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Sub-Skin-

MPC-32
Off-Normal Conditions
Effective Dose Equivalent From Submersion
% Loor Rate at}  Fraction Release
Inventory | available | % remaln MPC Vol | Upstream | Released | Release Rate xQ DCF DCF Occ Time SDE

Nuclide | (Ci/Assy) {for release| airborne | No. Assy (cm3) (cm3/s) per sec Fraction (Cilsec) | (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem)

Gases
H 3 2,97E+02] 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.91E-10 | 3.44E-06 | 0.00E+00 0.00E+00 3.16E+07 | 0.00E+00
1129 2.64E-02 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 3.47E-14 | 3.44E-06 | 1.10E-15 4.07E-06 3.15E+07 1.53E-11
KR85 | 4.82E+03| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.30 6.34E-09 | 3.44E-06 | 1.32E-14 4.88E-05 3.18E+07 3.35E-05

Crud
CO60 | 2.18E+01{ 100.0% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 0.15 1.24E-10 | 3.44E-06 | 1.45E-13 6.37E-04 3.15E+07 7.24E-06

Volatiles

SRO0 | 5.10E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 4.47E-11 | 3.44E-06 9.20E-15 3.40E-05 3.15E+07 1.65E-07
RU106 | 1.44E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 1.26E-11 3.44E-06 | 0,00E+00 0.00E+00 3.156E+07 0.00E+00
CS134 | 3.01E+D4 | 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 2.64E-11 | 3.44E-08 9.45E-14 3.50E-04 3.15E+07 1.00E-06
CS5137 | 7.82E+04| 11.5% 100% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 2.00E-04 | 6.86E-11 | 3.44E-06 | 8.63E-15 3.19E-05 3.15E+07 2.37E-07

Fines
PU241 [ 7.75E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.02E-12 | 3.44E.06 1.17E-19 4.33E-10 3.16E+07 4,78E-14
Y80 {510E+04!{ 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 6.71E-13 | 3.44E-06 | 6.24E-14 2.31E-04 3.15E+07 1.68E-08
PM147 | 2.57E+04 | 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 3.38E-1 3 | 344E-06 | 8.11E-16 3.00E-06 3.15E+07 1.10E-10
EU154 [ 4.51E+03| 11.5% 10% 32 B.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 5.93E-14 3.44E-06 | B.29E-14 3.07E-04 3.15E+07 1.97E-09
CM244 | 557E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 7.32E-14 | 3.44E-06 | 3.91E-17 1.45E-07 3.15E+07 1.16E-12
PU238 | 3.76E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.94E-14 | 3.44E-06 4.09E-17 1.61E-07 3.15E+07 8.11E-13
SB125 | 1.99E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.62E-14 | 3.44E-06 | 2.65E-14 9.81E-05 3.15E+07 2.78E-10
EU165 | 1.28E+03| 11.5% 10% 32 B.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.88E-14 | 3.44E-06 | 3.39E-15 1.25E-05 3.16E+07 2.28E-11
AM241 | B.06E+02| 11.5% 10% 32 619E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.06E-14 | 3.44E-06 | 1.2BE-15 4.74E-06 3.15E+07 5.44E-12
PU240 | 3.65E+02| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 4.80E-15 3.44E-08 | 3.92E-17 1.46E-07 3.15E+07 7.54E-14
PU239 | 1.99E+02{ 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 2.62E-15 | 3.44E-06 | 1.86E-17 6.88E-08 3.156E+07 1.95E-14
BA137M | 7.38E+04] 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 9.70E-13 | 3.44E-06 3.73E-14 1.38E-04 3.15E+07 1.45E-08
RH106 | 1.44E+04| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.89E-13 | 3.44E-08 | 1.09E-13 4.03E-04 3.15E+07 8.28E-09
CE144 | B.14E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 | 3.44E-08 | 2.93E-15 1.08E-05 3.15E+07 1.26E-10
PR144 | B.14E+03| 11.5% 10% 32 6.19E+06 | 7.37E-06 | 1.19E-12 | 3.00E-05 | 1.07E-13 3.44E-06 | B.43E-14 3.12E-04 3.16E+07 3.62E-09
TE125M | 4.86E+02| 11.5% 10% 32 6.19E+06 | 7.37E-068 | 1.19E-12 | 3.00E-05 | 6.40E-15 3.44E-06 | 1.94E-15 7.18E-06 3.16E+07 4.97E-12
Total| 4.22E-05
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Inh-Gonad
MPC-32
Accident Conditions
Committed Effective Dose Equivalent From Inhalation
Lae Rate at{ Fraction Release Breathing
Inventory | % remain MPC Vol | Upstream | Released | Release Rate . XQ Rate DCF DCF Occ Time CDE

Nuglide | (Cl/Assy) | airbome | No.Assy | (em3) (cm3/s) per sec Fraction | (Cilsec) | (sec/m3) | (m3fsec) (Sv/Bg) . | (mRem/uCi) {sec) {(mRem)

Gases
H3 297E+02| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.90E-09 | 4.50E-04 | 3.30E-04 1.73E-11 6.40E-02 2.59E+06 | 3.93E-14
1129 2.64E-02| 100% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 0.30 §.24E-13 | 4.50E-04 | 3.30E-04 8.69E-11 3.22E-01 2.59E+06 | 6.49E-08
KR85 14.82E+03| 100% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 0.30 9.58E-08 | 4.50E-04 | 3.30E-04 0.00E+00 0.00E+00 | 2.59E+06 | 0.00E+00

Crud
CO60 | 2.1BE+01{ 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 1.00 1.44E-09 | 4.50E-04 | 3.30E-04 4.76E-09 1.76E+01 2.59E+06 | 9.77E-03

: Volatiles

SRSO0 §5.10E+04 | 100% 32 6.19E+06 | 1.28BE-05 | 2.07E-12 | 2.00E-04 | 6.75E-10 | 4.50E-04 | 3.30E-04 2.64E-09 9.77E+00 | 2.59E+06 | 2.54E-03
RU106 | 1.44E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2,00E-04 | 1.91E-10 | 4.50E-04 | 3.30E-04 1.38E-08 5.11E+01 2.59E+06 | 3.75E-03
CS134 | 3.01E+04| 100% 32 6.19E+06 | 1.268E-05 | 2.07E-12 | 2.00E-04 | 3.99E-10 | 4.50E-04 | 3.30E-04 1.30E-08 4.81E+01 2.59E+06 | 7.3BE-03
CS8137 | 7.82E+04| 100% 32 6.19E+06 | 1.28E-05 | "2.07E-12 | 2.00E-04 | 1.04E-09 | 4.50E-04 | 3.30E-04 8.76E-09 3.24E+01 2.59E+06 | 1.29E-02

Fines
PU241 | 7.75E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.54E-11 | 4.50E-04 | 3.30E-04 6.82E-07 2.52E+03 2.50E+06 | 1.49E-02
Y80 |5.10E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.01E-11 | 4.50E-04 | 3.30E-04 9.52E-12 3.52E-02 2.59E+06 | 1.37E-07
PM147 | 2.57E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 5.11E-12 | 4.50E-04 | 3.30E-04 1.88E-14 6.96E-05 2.59E+06 | 1.37E-10
EU154 | 4.51E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 8.96E-13 | 4.50E-04 | 3.30E-04 1.17E-08 4.33E+01 2.50E+06 | 1.49E-05
CM244 | 5.57E+03 10% 32 6.19E+06 | 1.28E-05 { 2.07E-12 | 3.00E-05 | 1.11E-12 | 4.50E-04 | 3.30E-04 1.59€-05 5.88E+04 | 2.59E+06 | 2.50E-02
PU238 | 3.76E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.47E-13 | 4.50E-04 | 3.30E-04 2.80E-05 1.04E+05 | 2.58E+06 | 2.9BE-02
SB125 | 1.89E+03 10% 32 6.18E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95E-13 | 4.50E-04 | 3.30E-04 3.60E-10 1.33E+00 | 2.50E+06 | 2.02E-07
EU155 | 1.28E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.54E-13 | 4.50E-04 | 3.30E-04 3.56E-10 1.32E+00 | 2,59E+06 | 1.20E-07
AMZ241 | B.OBE+D2 10% 32 6.18E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.60E-13 | 4.50E-04 | 3.30E-04 3.25E-05 1.20E+05 | 2.59E+06 | 7.41E-03
PU240 | 3.65E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.25E-14 | 4.50E-04 | 3.30E-04 3.18E-05 1.1BE+05 | 2.59E+06 | 3.2BE-03
PU239 | 1.99E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95E-14 | 4.50E-04 | 3.30E-04 . 3.18E-05 1.18E+05 | 2.59E+06 | 1.79E-03
BA137M | 7.38E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.47E-11 | 4.50E-04 | 3.30E-04 0.00E+00 0.00E+00 | 2.59E+068 | 0.00E+00
RH106 | 1.44E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.86E-12 | 4.50E-04 | 3.30E-04 0.00E+00 0.00E+00 | 2.58E+06 | 0.00E+00
CE144 | B.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.62E-12 | 4.50E-04 | 3.30E-04 1.93E-09 7.14E+00 | 2,59E+06 | 4.44E-06
PR144 | 8,14E+03 10% 32 6.10E+068 | 1.28E-05 { 2.07E-12 | 3.00E-05 | 1.62E-12 | 4.50E-04 | 3.30E-04 2.41E-15 8.92E-06 2.59E+06 | 5.55E-12
TE125M | 4.86E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 9.66E-14 | 4.50E-04 | 3.30E-04 1.24E-10 4.59E-01 2.59E+06 | 1.71E-08
Total] 1.19E-01
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Inh-bre:

ast

MPC-32
Accident Conditions
Committed Effective Dose Equivalent From Inhaiation
Lace Rate at| Fraction : Release Breathing
Inventory | % remain MPC Vol | Upstream | Released | Release Rate xXiQ Rate DCF DCF Occ Time CDE

Nuclide | (Ci/Assy) | airborne | No. Assy (cm3) {cm3/s) per sec Fraction (Cllsec) | (sec/m3) | (m3/sec) (Sv/Bq) (mRam/uCli) (sec) {(mRem)

Gases
H 3 297E+02] 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.90E-08 | 4.50E-04 | 3.30E-04 1.73E-11 6.40E-02 2.58E+06 | 1.45E-04
1129 2.64E-02 | 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.24E-13 | 4.50E-04 | 3.30E-04 2,08E-10 7.73E-01 2.59E+06 | 1.56E-07
KR 85 |4.82E+03| 100% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 0.30 9.58E-08 | 4.50E-04 | 3.30E-04 0.00E+00 0.00E+00 | 2.59E+06 | 0.00E+00

Crud
CO 80 | 2.18E+01 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 1.00 144E-09 | 4.50E-04 | 3.30E-04 1.84E-08 6.81E+01 2.50E+06 | 3.77E-02

Volatiles

SRO0 |5.10E+04| 100% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 2.00E-04 | 6.75E-10 | 4.50E-04 | 3.30E-04 2.64E-09 9.77E+00 | 2,50E+06 | 2.54E-03
RU106 | 1.44E+04{ 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.91E-10 | 4.50E-04 | 3.30E-04 1.37E-08 5.07E+01 2.59E+06 | 3.72E-03
CS134 | 3.01E+04 | 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 3.99F-10 | 4.50E-04 | 3.30E-04 1.08E-08 4.00E+01 2.59E+06 | 6.13E-03
CS137 | 7.82E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.04E-09 | 4.50E-04 | 3.30E-04 7.B4E-09 2.80E+01 2.59E+06 | 1.16E-02

Fines
PU241 | 7.75E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 { 3.00E-05 | 1.54F-11 | 4.50E-04 | 3.30E-04 3.06E-11 1.13E-01 2.59E+06 | 6.70E-07
Y980 |5.10E+04 10% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 3.00E-05 | 1.01E-11 | 4.50E-04 | 3.30E-04 9.52E-12 3.52E-02 2.58E+06 | 1.37E-07
PM147 | 2.57E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 5.11E-12 | 4.50E-04 | 3.30E-04 3.60E-14 1.33E-04 2.59E+06 | 2.62E-10
EU154 | 4.51E+03 10% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 3.00E-05 | B.96E-13 | 4.50E-04 | 3.30E-04 1.55E-08 5.74E+01 2.59E+06 | 1.9BE-05
CM244 | 557E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.41E-12 | 4.50E-04 | 3.30E-04 | - 1.04E-09 3.85E+00 | 2.59E+06 | 1.64E-06
PU238 [ 3.76E+03 10% 32 6.10E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.47E-13 | 4.50E-04 | 3.30E-04 1.00E-09 3.70E+Q0 2.59E+06 | 1.06E-06
SB125 | 1.99E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95E-13 | 4.50E-04 | 3.30E-04 4.16E-10 1.54E+00 2.59E+06 | 2.34E-07
EU155 | 1.28E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.54E-13 | 4.50E-04 | 3.30E-04 6.14E-10 2.27E+00 2.59E+06 | 2.22E-07
AM241 | 8.06E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.60E-13 | 4.50E-04 | 3.30E-04 2.67E-09 9.88E+00 | 2.59E+06 | 6.0BE-07
PU240 | 3.65E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.25E-14 | 4.50E-04 | 3.30E-04 9.51E-10 3.52E+00 | 2.59E+06 | 9.81E-08
PU238 | 1.99E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95E~14 | 4.50E-04 | 3.30E-04 9.22E-10 3.41E+00 2.59E+06 | 5.19E-08
BA137M | 7.38E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.47E-11 | 4.50E-04 | 3.30E-04 0.00E+00 0.00E+00 | 2.59E+06 | 0.00E+00
RH106 | 1.44E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.86E-12 { 4.50E-04 | 3.30E-04 0.00E+00 0.00E+00 | 2.59E+06 | 0.00E+00
CE144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.62E-12 | 4 50E-04 | 3.30E-04 1.97E-09 7.29E+00 2.59E+06 | 4.53E-06
PR144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.62E-12 { 4.50E-04 | 3.30E-04 1.05E-14 3.89E-05 2.58E+06 | 2.42E-11
TE125M | 4.86E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 9.66E-14 | 4.50E-04 | 3.30E-04 1.07E-10 3.96E-01 2,59E+06 | 1.47E-08
Total| 6.19E-02
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Inh-Lung
MPC-32
Accident Conditions
Committed Effective Dose Equivalent From Inhalation
LacRate at| Fraction Release Breathing
Inventory | % remain MPC Vol | Upstream | Released | Ralease Rate XQ Rate DCF DCF QOce Time CDE

Nuclide | (Cl/Assy) | airborne | No. Assy {cm3) (cm3/s) per sec Fraction {Cilsec) | (sec/m3) | {m3/sec) (Sv/Bq) (mRem/uCi) (sec) (mRem)

Gases
H 3 2.97E+02| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 .| 5.90E-08 | 4.50E-04 | 3.30E-04 1.73E-11 6.40E-02 | 2.59E+06 | 1.45E-04
1129 2.64E-02 | 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.24E-13 | 4.50E-04 | 3.30E-04 3.14E-10 1.16E+00 | 2.59E+06 | 2.34E-07
KR 85 |4.82E+03| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 9.58E-08 | 4.50E-04 | 3.30E-04 0.00E+00 0.00E+00 | 2.89E+D6 | 0.00E+00Q

Crud
CO60 | 2.1B8E+01] 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 1.00 1.44E-09 | 4.50E-04 | 3.30E-04 3.45E-07 1.28E+03 | 2.59E+06 | 7.0BE-01

: Volatiles
SR90 | 6.10E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 6.75E-10 | 4.50E-04 3.30E-04 2.86E-06 1.06E+04 | 2.59E+06 | 2.75E+00
RU108 | 1.44E+041 100% 32 6.18E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.91E-10 | 4.50E.04 3.30E-04 1.04E-06 3.85E+03 | 2,59E+06 | 2.82E-01
CS134 | 3.01E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 3.89E-10 | 4.50E-04 3.30E-04 1.18E-08 4.37E+01 2.59E+06 | 6.68E-03
.CS137 | 7.82E+04] 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.04E-00 | 4.50E-04 3.30E-04 8.82E-09 3.26E+01 2.59E+06 | 1.30E-02
Fines :

PU241 | 7.75E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.54E-11 | 4.50E-04 3.30E-04 3.18E-06 1.18E+04 | 2.55E+08 | 6.97E-02
Y90 | 5.10E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.04E-11 | 4.50E-04 3.30E-04 9.31E-09 3.44E+01 2.59E+06 | 1.34E-04
PM147 | 2.57E+04 10% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 3.00E-05 | 5.11E-12 | 4.50E-04 3.30E-04 7.74E-08 2.86E+02 | 2.59E+06 | 5.62E-04
EU154 | 4.51E+03 10% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 3.00E-05 | 8.96E-13 | 4.50E-04 3.30E-04 7.92E-08 2.93E+02 | 2.59E+06 | 1.01E-04
CM244 | 5.57E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.11E-12 | 4.50E-04 3.30E-04 1.93E-05 7.14E+04 | 2.59E+06 | 3.04E-02
PU238 | 3,76E+03 10% 32 6.18E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.47E-13 | 4.50E-04 3.30E-04 3.20E-04 1.18E+06 | 2.59E+06 | 3.40E-01
SB125 | 1.98E+03 10% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 3.00E-05 | 3.95E-13 | 4.50E-04 | 3.30E-04 2.17E-08 8.03E+01 | 2.59E+06 | 1.22E-05
EU155 | 1,28E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.54E-13 | 4.50E-04 | 3.30E-04 1.19E-08 4.40E+01 2.59E+06 | 4.31E-06
AM241 | 8.06E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.60E-13 | 4.50E-04 | 3.30E-04 1.84E-05 6.81E+04 | 2.59E+06 | 4.19E-03
PU240 | 3.65E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.25E-14 | 4.50E-04 3.30E-04 3.23E-04 1.20E+06 | 2.59E+06 | 3.33E-02
PU239 | 1.99E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95E-14 | 4.50E-04 | 3.30E.04 1.73E-05 6.40E+04 | 2.58E+06 | 9.73E-04
BA137M | 7.38E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.47E-11 | 4.50E-04 | 3.30E-04 0.00E+0Q0 0.00E+00 | 2.59E+06 | 0.00E+00
RH106 | 1.44E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.86E-12 | 4.50E-04 | 3.30E-04 0.00E+00 0.00E+00 | 2.59E+06 | 0.00E+00
CE144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.62E-12 | 4.50E-04 | 3.30E-04 7.9HE-07 2.93E+03 | 2.59E+06 | 1.82E-03
PR144- | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.62E-12 | 4.506-04 | 3.30E.04 9.40E-11 3.48E-01 2,59E+06 | 2.16E-07
TE125M | 4.B6E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 9.66E-14 | 4.50E-04 | 3.30E-04 1.04E-08 3.85E+01 2.59E+06 | 1.43E-06
Total] 4.24E+00
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Inh-R Marrow

MPC-32
Accident Conditions
Committed Effective Dose Equivalent From Inhalation
Lac Rate at| Fraction Release Breathing
Inventory | % remain MPC Vol | Upstream | Released | Release Rate XQ Rate DCF DCF Occ Time CDE

Nuclide | (Ci/Assy) | airborne | No. Assy {cm3) {cm3/s) per sec Fraction (Cilsec) (sec/m3) | (m3/sec) (Sv/Bq) - (mRem/uCi) (sec) (mRem)

Gases
H 3 2.97E+02! 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.90E-09 | 4.50E-D4 | 3.30E-04 1.73E-11 6.40E-02 2.59E+06 | 1.45E-04
1129 2,64E-02 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.24E-13 | 4.50E-04 | 3.30E-04. 1.40E-10 5.18E-01 2.59E+06 | 1.04E-07
KR85 |482E+03| 100% 32 6.19E+06 | 1.28BE-05 | 2.07E-12 0.30 9.58E-08 | 4.50E-04 | 3.30E-04 0.00E+00 0.00E+00 | 2.59E+06 | 0.00E+00

Crud
CO60 {2.18E+D1 100% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 1.00 1.44E-09 | 4.50E-04 | 3.30E-04 1.72E08 6.36E+01 2.59E+06 | 3.53E-02

Volatiles

SR90 | 5.10E+04{ 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 6.75E-10 4.50E-04 | 3.30E-04 3.36E-07 1.24E+03 2.59E+06 | 3.23E-01
RU106 | 1.44E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.91E-10 4.50E-04 | 3.30E-D4 1.37E-08 5.07E+01 2.58E+06 | 3.72E-03
CS134 | 3.01E+04] 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 3.99E-10 4.50E-04 | 3.30E-04 1.1BE-08 4.37E+01 2.59E+06 | 6.69E-03
CS137 | 7.82E+04| 100% 32 6.10E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.04E-09 4.50E-04 | 3.30E-04 8.30E-09 3.07E+01 2.59E+06 | 1.22E-02

Fines
PU241 | 7.75E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.54E-11 | 4.50E-04 3.30E-04 3.36E-06 1.24E+04 2.59E+06 | 7.36E-02
Y90 | 5.10E+04 10% 32 6.196+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.01E-11 4.50E-04 | 3.30E-04 2.79E-10 1.03E+00 2.59E+06 | 4.02E-06
PM147 | 2.57E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 5.11E-12 | 4.50E-04 3.30E-04 8.16E-09 3.02E+01 2.59E+06 | 5.93E-05
EU154 | 4.51E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 8.96E-13 | 4.50E-04 3.30E-04 1.06E-07 3.92E+02 2.59E+06 | 1.35E-04
CM244. | 5.57E+03 10% 32 6.19E+06 | 1.28E-06 | 2.07E-12 | 3.00E-05 | 1.11E-12 4.50E-04 | 3.30E-04 9.38E-05 JA47E+05 2.59E+06 | 1.4BE-01
PU238 | 3.76E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.47€-13 4.50E-04 | 3.30E-04 1.52E-04 5.62E-+05 2.59E+06 | 1.62E-01
SB125 | 1.99E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95E-13 | 4.50E-04 3.30E-04 6.49E-10 240E+00 2.58E+06 | 3.65E-07
EU155 | 1.2BE+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.54E-13 | 4.50E-04 3.30E-04 1.43E-08 5.29E+01 2.59E+06 | 5.17E-086
AM241 | 8.06E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.60E-13 | 4.50E-04 3.30E-04 1.74E-04 6.44E+05 2.59E+06 | 3.96E-02
PU240 | 3.65E+02 10% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 3.00E-05 | 7.25E-14 | 4.50E-04 3.30E-04 1.69E-04 6.25E+05 2.58E+06 | 1.74E-02
PU239 | 1.99E+02 10% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 3.00E-05 | 3.95E-14 | 4.50E-04 3.30E-04 1.69E-04 6.25E+05 2.50E+06 | 9.51E-03
BA137M | 7.38E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.47E-11 | 4.50E-04 3.30E-04 0.00E+00 0.00E+00 2.59E+06 | 0.00E+00
RH106 | 1.44E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.86E-12 | 4.50E-04 3.30E-04 0.00E+00 0.00E+00 2.59E+06 | 0.00E+00
CE144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.62E-12 | 4.50E.04 3.30E-04 2.67E-08 9.88E+01 2.59E+06 | 6,14E-05
PR144 | 8.14E+03 10% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 3.00E-05 | 1.62E-12 | 4.50E-04 3.30E-04 8.08E-14 2.99E-04 2.58E+06 | 1.86E-10
TE125M [ 4.86E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 9.66E-14 | 4.50E-04 3.30E-04 3.01E-09 1.11E+01 2.59E+06 | 4.14E-07
Total| 8.31E-01
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Inh-B Surface
MPC-32
Accident Conditions
Committed Effective Dose Equivalent From Inhalation
Lacc Rate at| Fraction Release Breathing
Inventory | % remain MPC Vol | Upstream | Released | Release Rate XQ Rate DCF DCF Occ Time CDE
Nuclide | (Ci/Assy) | airborne | No. Assy (cm3) (cm3/s) per sec Fraction (Cilsec) | (secim3) | (m3/sec) (Sv/Bq) {mRem/uCi) (sec) (mRem)
Gases ’
H3 297E+02{ 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.00E09 | 4.50E-04 | 3.30E-04 1,73E-11 6.40E-02 2,59E+06 | 1.45E-04
1129 2.64E-02 | 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.24E-13 | 4.50E-04 | 3.30E-04 1.38E-10 5.11E-01 2.59E+06 | 1.03E-07
KR 85 |4.82E+03{ 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 9.58E-08 | 4.50E-04 | 3.30E-04 0.00E+00 0.00E+00 | 2.58E+06 | 0.00E+00
Crud
CO60 | 2.1BE+D1 100% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 1.00 1.44E-09 | 4.50E-04 | 3.30E-04 1.35E-08 5.00E+01 2.59E+06 | 2.77E-02
: . Volatiles
SRG0 |5.10E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 6.75E-10 | 4.50E-04 3.30E-04 7.27E-07 2.69E+03 | 2.59E+06 | 6,99E-01
RU106 | 1.44E+04] 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.91E-10 | 4.50E-04 3.30E-04 1.37E-08 5.07E+01 2.59E+06 | 3.72E-03
CS134 | 3.01E+04] 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 3.99E-10 | 4.50E-04 | 3.30E-04 1.10E-08 4.07E+01 2,59E+06 | 6.24E-03
CS137 | 7.82E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.04E-08 | 4.50E-04 3.30E-04 7.94E-09 2.94E+01 2.50E+06 | 1.17E-02
Fines
PU241 | 7.76E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.54E-11 | 4.50E-04 | 3.30E-04 | . 4.20E-05 1.65E+05 | 2.59E+06 | 9.20E-01
Y90 | 5.10E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.01E-11 | 4.50E-04 | 3.30E-04 2.78E-10 1.03E+00 | 2.59E+06 | 4.01E-06
PM147 | 2.57E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 5.11E-12 | 4.50E-04 | 3.30E-04 1.02E-07 3.77E+02 | 2.50E+06 | 7.41E-04
EU154 | 4.51E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 8.96E-13 | 4.50E-04 | 3.30E-04 §.23E-07 1.94E+03 | 2.59E+06 | 6.67E-04
CM244 | 5.57E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.11E-12 | 4.50E-04 | 3.30E-04 1.17E-03 4.33E+06 | 2.58E+06 | 1.B4E+00
PU238 | 3.76E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.47E-13 | 4.50E-04 | 3.30E-04 1.90E-03 7.03E+068 | 2.59E+06 | 2.02E+00
SB125 | 1.99E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95E-13 | 4.50E-04 | 3.30E-04 2.73E-09 1.01E+01 2.59E+06 | 1.54E-06
EU165 | 1.2BE+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.54E-13 | 4.50E-04 | 3.30E-04 1.52E-07 5.62E+02 | 2.59E+06 | 5.50E-05
AM241 | 8.06E+02 10% 32 6.19E+06 | 1.26E-05 | 2.07E-12 | 3.00E-05 | 1.80E-13 | 4.50E-04 3.30E-04 217E-03° B.O3E+06 | 2.59E+06 | 4.84E-01
PU240 | 3.65E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.25E-14 | 4.50E-04 | 3.30E-04 2.11E-03 7.81E+06 | 2.59E+06 | 2.18E-01
PU239 | 1,898E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95E-14 | 4.50E-04 | 3.30E-04 2.11E-03 7.81E+08 | 2.59E+08 | 1.19E-01
BA137M | 7.38E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.47E-11 | 4.50E-04 | 3.30E-04 0.00E+00 0.00E+00 | 2,59E+06 | 0.00E+00
RH106 | 1.44E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.86E-12 | 4.50E-04 | 3.30E-04 | - 0.00E+00 0.00E+00 | 2.59E+08 | 0.00E+00
CE144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.62E-12 | 4.50E-04 | 3.30E-04 4.54E-08 1.68E+02 | 2.59E+06 | 1.04E-04
PR144 | 8.14E+03 10% 32 B.19E+06 | 1.28E-05 | 2.07E-12 { 3.00E-05 | 1.82E-12 4.50E-04 | 3.30E-04 1.35E-13 5.00E-04 2.58E+06 | 3.11E-10
TE125M | 4.86E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 9.66E-14 | 4.50E-04 | 3.30E-04 3.21E-08 1.19E+02 | 2.59E+06 | 4.41E-06
Totall 6.36E+00
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Inh-B Thyroid
MPC-32
Accident Conditions
Committed Effective Dose Equivalent From Inhalation
Lacc Rate at| Fraction Release Breathing
Inventory | % remain MPC Vol | Upstream | Released | Release Rate XQ Rate DCF DCF Occ Time CDE

Nuclide | (CifAssy) | airborne | No. Assy {em3) {cm3/s) per sec Fraction (Ci/sec) | (secim3) {m3/sec) (Sv/Bq) {mRem/uCl) (sec) {mRem)

. Gases
H3 2.97E+02 | 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 _ | 5.90E-09 | 4.50E-04 | 3.30E-04 1.73E-11 6.40E-02 2.59E+06 | 1.45E-04
1129 2.64E-02 | 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.24E-13 | 4.50E-04 | 3.30E-04 1.56E-06 5.77E+03 | 2.59E+06 | 1.16E-03
KRB5 | 4.82E+03| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 9.58E-08 | 4.50E-04 | 3.30E-04 0.00E+00 0.00E+00 | 2,59E+06 | 0.00E+00

Crud
CO60 | 2.1BE+01| 100% 32 B.19E+06 | 1.28E-05 | 2.07E-12 1.00 1.44E-09 | 4.50E-04 | 3.30E-04 1.62E-08 5.99E+01 2.59E+06 | 3.32E-02

Valatiles

SR90 | 510E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 6.75E-10 4.50E-04 | 3.30E-04 2.64E-09 9.77E+00 | 2.59E+06 | 2.54E-03
RU106 | 1.44E+04 100% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 2.00E-04 | 1.91E-10 | 4.50E-04 3.30E-04 1.37E-08 5.07E+01 2.59E+06 | 3,72E-03
CS134 | 3.01E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 3.98E-10 4.50E-04 | 3.30E-04 1.11E-08 4.11E+01 2.59E+06 | 6.30E-03
CS137 | 7.82E+04 | 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.04E-09 4.50E-04 | 3,30E-04 7.93E-09 2.93E+01 2.59E+06 | 1.17E-02

Fines
PU241 | 7.75E+04 10% 32 B.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 1.64E-11 | 4.50E-04 | 3.30E-04 1.24E-11 4.58E-02 2.59E+06 | 2.72E-07
Y 90 5.10E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 3.00E-05 | 1.01E-11 | 4.50E-04 3.30E-04 9.52E-12 3.52E-02 2.59E+06 | 1.37E-07
PM147 | 2.57E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 5.11E-12 | 4.50E-04 | 3.30E-04 1.9BE-14 7.33E-05 2.58E+06 | 1.44E-10
EU154 | 4.51E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 B.96E-13 | 4.50E-04 | 3.30E-04 7.14E-09 2.64E+01 2.59E+06 | 9.10E-08
CM244 | 5.57E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 3.00E-05 | 1.11E-12 | 4.50E-04 | 3.30E-04 1.01E-09 3.74E+00 2.58E+06 | 1.58E-06
PU238 | 3.76E+03 10% 32 6.19E406 | 1.2BE-05 | 2.07E-12 | 3.00E-05 | 7.47E-13 4.60E-04 | 3.30E-04 9.62E-10 3.56E+00 | 2.59E+06 | 1.02E-06
SB125 | 1.99E+03 10% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 3.00E-05 3.95E-13 | 4.50E-04 | 3.30E-04 3.24E-10 1.20E+00 | 2.59E+06 | 1.82E-07
EU155 | 1.2BE+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 2.54E-13 | 4.50E-04 | 3.30E-04 2.40E-10 8.88E-01 2.59E+06 | B.69E-08
AM241 | 8.06E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.60E-13 4.50E-04 | 3.30E-04 1.60E-09 5.92E+00 | 2.50E+06 | 3.55E-07
PU240 | 3.65E+02 10% 32 6.19E+06 | 1.28E-05 | 2.076-12 | 3.00E-05 7.25E-14 | 4.50E-04 | 3.30E-04 9.06E-10 3.35E+00 2.59E+06 | 9.34E-08
PU239 | 1.98E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.05E-14 4.50E-04 | 3.30E-04 9.03E-10 3.34E+00 | 2.59E+08 | 5.08E-08
BA137M | 7.3BE+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.47E-11 4.50E-04 | 3.30E-04 0.00E+00 0.00E+00 | 2.59E+06 | 0.00E+00
RH106 | 1.44E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.86E-12 | 4.50E-04 3.30E-04 0.00E+00 0.00E+00 | 2.59E+06 | 0.00E+00
CE144 | 8.14E+03 10% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 3.00E-05 | 1.62E-12 4.50E-04 | 3.30E-04 1.88E-09 6.96E+00 | 2.59E+06 | 4.33E-06
PR144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 1.62E-12 | 4.50E-04 | 3.30E-04 8.47E-15 3.13E-05 2.50E+06 | 1.95E-11
TE125M | 4.86E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 9.66E-14 4.50E-04 | 3.30E-04 9.93E-11 3.67E-01 2.59E+06 | 1.37E-08
Total| 5.88E-02

Report HI-2002513 P=ne A-37

{



( ( (
Inh-Effective
MPC-32
Accident Conditions
Committed Effective Dose Equivalent Fram Inhalation
LacRate at| Fraction Relsase Breathing
Inventory | % remain MPC Vol | Upstream | Released | Release Rate X Rate DCF DCF Occ Time | CEDE

Nuclide | (CilAssy) | airborne | No. Assy {cm3) {cm3/s) per sec Fraction (Clisec) | (sec/m3) {m3/sec) (Sv/Bg) (mRem/uCl) (sec) (mRem)

Gases
H3 2.97E+02! 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.90E-09 | 4.50E-04 | 3.30E-04 1.73E-11 6.40E-02 | 2.59E+06 | 1.45E-04
1129 2.64E-02 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.24E-13 | 4.50E-04 | 3.30E-04 4.69E-08 1.74E+02 2.59E+06 | 3.50E-05
KR85 | 4.82E+03| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 9.58E-08 | 4.50E-04 | 3.30E-04 0.00E+00 0.00E+00 | 2.59E+06 | 0,00E+00

Crud
CO60 {218E+01| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 1.00 1.44E-09 | 4.50E-04 | 3.30E-04 5.91E-08 2.19e+02 | 2,59E+06 | 1,21E-01

] Volatiles

SR90 |5.10E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 6.75E-10 4.50E-04 | 3.30E-04 | 3.51E-07 1.30E+03 | 2.59E+06 | 3.37E-01
RU106 | 1.44E+04]| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.91E-10 4.50E-04 | 3.30E-04 1.29E-07 4.77E+02 | 2.59E+06 | 3.50E-02
CS134 | 3.01E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 3.99F-10 4.50E-04 | 3.30E-04 1.25E-08 4.63E+01 2.59E+06 | 7.09E-03
CS137 | 7.82E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.04E-09 4.50E-04 | 3.30E-D4 8.63E-09 3.19E+01 | 2.59E+06 | 1.27E-02

Fines
PU241 | 7.75E+04 10% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 3.00E-05 | 1.54E-11 4.50E-04 | 3.30E-04 2.23E-06 8.25E+03 | 2.50E+06 | 4.89E-02
Y90 | 5.10E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.01E-11 4.50E-04 | 3.30E-04 2.28E-09 8.44E+00 | 2.59E+06 | 3.28E-05
PM147 | 2.57E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 5.41E-12 | 4.50E-04 | 3.30E-04 1.06E-08 3.92E+01 | 2.59E+06 | 7.70E-05
EU154 | 4.51E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 8.96E-13 4.50E-04 | 3.30E-04 7.73E-08 2.86E+02 | 2.59E+06 | 9.86E-05
CM244 | 5.57E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.11E-12 4.50E-04 | 3.30E-04 6.70E-05 24BE+05 | 2.59E+06 | 1.08E-01
PU238 | 3.76E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.47E-13 | 4.50E-04 3.30E-04 1.06E-04 3.92E+05 | 2.59E+06 | 1.13E-01
$B125 | 1.99E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.85E-13 | 4.50E-04 3.30E-04 3.30E-09 1.22E+01 | 2.50E+06 | 1.B6E-06
EU155 | 1.28E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.54E-13 4.50E-04 | 3.30E-04 1.12E-08 4.14E+01 2,69E+06 | 4.05E-06
AM241 | B.0GE+02 10% 32 6,19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.60E-13 | 4.50E-04 3.30E-04 1.20E-04 4.44E+05 | 2.59E+06 | 2.73E-02
PU240 | 3.65E+02 10% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 3.00E-05 | 7.25E-14 | 4.50E-04 3.30E-04 1.16E-04 4.20E+05 | 2.59E+06 | 1.20E-02
PU239 | 1.99E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95E-14 | 4.50E-04 3.30E-04 1.16E-04 4.29E+05 | 2.59E+06 | 6.53E-03
BA137M | 7.38E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.47E-11 4.50E-04 | 3.30E-04 0.00E+00 0.00E+00 | 2.59E+06 | 0.00E+00
RH106 | 1.44E+04 10% 32 6.19E+06 | 1.2BE-05 | 2,07E~12 | 3.00E-05 | 2.86E-12 4.50E-04 | 3.30E-04 0.00E+Q0 0.00E+00 | 2.58E+06 | 0.00E+00
CE144 | 8.14E+03 10% 32 6.19E+06§ 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.62E-12 | 4.50E-04 3,30E-04 5.84E-08 2.16E+02 | 2.59E+06 | 1.34E-04
PR144 | 8.14E+03 10% 32 6.18E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.62E-12 | 4.50E-04 3.30E-04 1.17E-11 4.33E-02 | 2.59E+06 | 2.69E-08
TE125M | 4.86E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-D5 | 9.66E-14 4.50E-04 | 3.30E-04 1.52E-09 6.62E+00 | 2.59E+06 | 2.09E-07
Total] 8.27E-01
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Sub-Gonad

MPC-32
Accident Conditions
Effective Dose Equivalent From Submersion
Lacc Rate at| Fraction Release
Inventory | % remain MPC Vol | Upstream | Released | Release Rate XiQ DCF DCF Occ Time DDE
Nuclide | (Ci/Assy) | airborne | No. Assy | (cm3) (cm3/s) per sec Fraction (Cifsec) | (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem)
Gases
H 3 2.97E+02 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.90E-09 | 4.50E-04 | 0.00E+00 0.00E+00 2.59E+06 0.00E+00
1129 2.64E-02 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.24E-13 | 4.50E-04 | 4.B3E-16 1.79E-06 2.59E+06 1.09E-09
KR 85 |4.82E+03| 100% 32 6.19E+06 | 1.28E-D5 | 2.07E-12 0.30 9.57E-08 | 4.50E-04 | 1.17E-16 4.33E-07 2.59E+06 4.83E-05
Crud
CO 60 | 2.1BE+01 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 1.00 1.44E-09 | 4.50E-04 | 1.23E-13 4.55E-04 2.59E+086 7.64E-04
Volatiles
SRO0 | 5.10E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 6.75E-10 4.50E-04 | 7.78E-18 2.88E-08 2.59E+06 2.26E-08
RU106 | 1.44E+04 | 100% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 2.00E-04 | 1.81E-10 4.50E-04 | 0.00E+00 0.00E+00 2.59E+06 | 0.00E+00
CS134 | 3.01E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 3.985-10 4.50E-04 | 7.40E-14 2.74E-04 2.59E+06 1.27E-04
CS137 | 7.82E+04 | 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.03E-09 4.50E-04 | 7.96E-18 2.95E-08 2.59E+06 3.565E-08
Fines

PU241 | 7.75E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.54E-11 4.50E-04 | 7.19E-20 2.66E-10 2.59E+06 4.77E-12
Y90 | 5.10E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.01E-11 4.50E-04 | 1.89E-16 6.99E-07 2.59E+06 8.25E-09
PM147 | 2,57E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 5.10E-12 4.50E-04 | 7.48E-19 2.77E-09 2.59E+06 1.65E-11
EU154 | 4.51E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | B.95E-13 | 4.50E-04 6.00E-14 2.22E-04 2.59E+06 2.32E-07
CM244 | 5.57E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.11E-12 4.50E-04 | 6.90E-18 2.55E-08 2.59E+06 3.29E-11
PU238 | 3.76E+03 10% 32 6,1E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.46E-13 4.50E-04 | 6.56E-18 2.43E-08 2.59E+06 2.11E-11
SB125 | 1,99E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95E-13 4.50E-04 | 1.98E-14 *7.33E-05 2.659E+06 3.37E-08
EU155 | 1.28E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.54E-13 | 4.50E-04 2.49E-15 9.21E-06 2.59E+06 2.73E-09
AM241 | 8.06E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.60E-13 4.50E-04 | 8.58E-16 3.17E-06 2.59E+06 5.92E-10
PU240 | 3.65E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.25E-14 4.50E-04 | 6.36E-18 2.35E-08 2.59E+06 1.99E-12
PU239 | 1.99E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95E-14 4.50E-04 | 4.84E-18 1.79E-08 2.59E+06 8.25E-13
BA137M | 7.38E+04 10% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 3.00E-05 | 1.47E-11 4.50E-04 | 2.82E-14 1.04E-04 2.59E+06 1.78E-06
RH106 | 1.44E+04 10% 32 | 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 2.86E-12 | 4.50E-04 | 1.01E-14 3.74E-05 2.59E+06 1.25E-07
CE144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.62E-12 | 4.50E-04 8.53E-16 3.16E-06 2.59E+06 5.94E-09
PR144 | 8.14E+03 10% 32 8.19E+06 | 1.28E-05 | 2.07E-12 | 1.00E+00 | 5.39E-08 4.50E-04 | 1.90E-15 7.03E-06 2.59E+06 4.41E-04
TE125M | 4.86E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E+00 | 6.44E-09 4.50E-04 | 5.96E-16 2.21E-06 2.59E+06 1.65E-05
Total] 1.40E-03
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( ( (
Sub-breast
MPC-32
Accident Conditions
Effective Dose Equivalent From Submersion
Laec Rate alf Fraction Release
inventory | % remain MPC Vol | Upstream | Released | Release Rate XiQ DCF DCF Occ Time DDE

Nuclide | (Ci/Assy) | alrborne | No. Assy {cm3) (cm3/s) per sec Fraction {Ci/sec) | (sec/m3) (Sv/Bq) (mRem/uCi) (sec) {mRem)

Gases
H3 2.97E+02 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.90E-09 | 4.50E-04 | 0.00E+D0 0.00E+00 2.59E+06 0.00E+00
1129 2.64E-02 | 100% 32 6.19E+06 | 1.28E-05 | 2.07B-12 0.30 5.24E-13 | 4.50E-04 | 6.66E-16 2.46E-06 2.59E+06 1.51E-09
KR 85 {4.82E+03| 100% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 0.30 9.57E-08 | 4.50E-04 | 1.34E-16 4.96E-07 2.59E+06 | 5.53E-05

Crud
CO60 | 2.18E+01| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 1.00 1.44E-09 | 4.50E-04 | 1.39E-13 5.14E-04 2.59E+06 | 8.63E-04

Volatiles
SR90 {5.10E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.0vE-12 | 2.00E-04 | 6.75E-10 | 4.50E-04 | 9.49E-18 3.51E-08 2.59E+06 | 2.76E-08
RU106 | 1.44E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.91E-10 | 4.50E-04 | 0.00E+00 0.00E+00 2.59E+06 | 0.00E+00
CS134 | 3.01E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 3.98E-10 | 4.50E-04 | 8.43E-14 3.12E-04 2.59E+06 1.45E-04
CS137 | 7.82E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.03E-09 | 4.50E-04 | 9.67E-18 3.58E-08 2.59E+06 | 4.32E-08

Fines
PU241 | 7.75E+04 10% 32 B.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.54E-11 | 4.50E-04 8.67E-20 |  3.21E-10 2.59E+06 5.75E-12
Y90 | 5.10E+04 10% 32 B.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.01E-11 | 4.50E-04 | 2.20E-16 8.14E-07 2.50E+06 | 9.61E-09
PM147 | 2.57E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 5.10E-12 | 4.50E-04 | 9.56E-19 3.54E-09 2.59E+06 | 2.10E-11
EU154 | 4.518+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 8.95E-13 | 4.50E-04 | 6.81E-14 2.52E-04 2.59E+06 | 2.63E-07
CM244 | 5.57E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.11E-12 | 4.50E-04 | 1.33E-17 4.92E-08 2.59E+06 6.34E-11
PU238 | 3.76E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.46E-13 | 4.50E-04 | 1.27E-17 4.70E-08 2.59E+06 | 4.09E-11
SB125 | 1.99E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95F-13 | 4.50E-04 | 2.27E-14 8.40E-05 2.59E+06 | 3.87E-08
EU155 | 1.28E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.54F-13 | 4.50E-04 | 2.95E-15 1.09E-05 2.59E+06 | 3.23E-09
AM241 | B.06E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.60E-13 | 4.50E-04 | 1.07E-15 3.96E-06 2.59E+06 7.38E-10
PU240 | 3.65E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.25E-14 | 4.50E-04 | 1.23E-17 4.55E-08 2,59E+06 3.84E-12
PU239 | 1.99E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3,00E-05 | 3.95E-14 | 4.50E-04 | 7.55E-18 2.79E-08 2.59E+06 1.29E-12
BA137M | 7.38E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3,00E-05 | 1.47E-11 | 4.50E-04 | 3.22E-14 1.19E-04 2.59E+06 2.03E-06
RH108 | 1.44E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.86E-12 | 4.50E-04 | 1.16E-14 4.29E-05 2.59E+06 1.43E-07
CE144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.62E-12 | 4.50E-04 | 1.01E-15 3.74E-06 2.59E+06 7.04E-08
PR144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 1.00E+00 | 5.39E-08 | 4.50E-04 | 2.15E-15 7.96E-06 2.59E+06 | 4.99E-04
TE126M | 4.86E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E+00 | 6.44E-09 | 4.50E-04 | 8.48E-16 3.14E-06 2.59E+06 2.35E-05
Total| 1.59E-03

Report HI-2002513

Page A-40




Sub-Lung

MPC-32
Accident Conditions
Effective Dose Equivalent From Submersion
Lecc Rate at|  Fraction Release
Inventory | % remain MPC Val | Upstream | Rel d | Rel Rate X/Q DCF DCF Occ Time DDE
Nuclide | (Cl/Assy) | airborne | No. Assy (cm3) {cm3/s) per sec Fraction (Cilsec) | (sec/m3) (Sv/Bg) (mRem/uCi) (sec) (mRem)
Gases
H 3 2.97E+02| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.90E-09 | 4.50E-04 | 2.75E-18 1.02E-08 2.59E+06 6.99E-08
1129 2.64E-02 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.24E-13 | 4.50E-04 | 2.14E-16 7.92E-07 2.59E+06 4.84E-10
KR 85 | 4.82E+03 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 9.57E-08 | 4.50E-04 | 1.14E-16 4,22E-07 2.59E+06 4.70E-05
Crud
CO 60 | 2.18E+01 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 1.00 1.44E-09 | 4.50E-04 | 1.24E-13 4.59E-04 2.59E+06 7.70E-04
Volatiles
SR 90 |5.10E+04 100% 32 6.19E+06 | 1.28E-05 | 2,07E-12 | 2.00E-04 6.75E-10 | 4.50E-04 | 6.44E-18 2.38E-08 2.59E+06 1.87E-08
RU106 | 1.44E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.91E-10 4.50E-04 | 0.00E+00 0.00E+00 2.59E+06 | 0.00E+00
CS134 | 3.01E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 3.98E-10 4.50E-04 | 7.37E-14 2.73E-04 2.59E+06 1.27E-04
CS137 | 7.82E+04 | 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.03E-00 4.50E-04 | 6.68E-18 2.47E-08 2.59E+06 2.98E-08
Fines

PU241 | 7.75E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 1.54E-11 | 4.50E-04 | 6.48E-20 2.40E-10 2.59E+06 4,30E-12
Y 90 | 5.10E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.01E-11 4.50E-04 | 1.77E-16 6.55E-07 2.59E+06 7.73E-09
PM147 | 2,57E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 5.10E-12 4.50E-04 | 5.45E-19 2.02E-09 2.59E+06 1.20E-11
EU154 | 4.51E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 8.95E-13 | 4.50E-04 | 5.99E-14 2.22E-04 2.59E+06 2.31E-07
CM244 | 5.57E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.11E-12 4.50E-04 | 7.08E-19 2.62E-09 2.59E+06 3.38E-12
PU238 | 3.76E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.46E-13 4.50E-04 | 1.06E-18 3.92E-09 2.59E+06 3.41E-12
SB125 | 1.99E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95E-13 4.50E-04 | 1.95E-14 7.22E-05 2.59E+06 3.32E-08
EU155 | 1.28E+03 10% 32 6.19E+06 | 1.2BE-05 | 2,07E-12 | 3.00E-05 2.54E-13 | 4.50E-04 | 2.22E-15 8.21E-06 2.59E+06 2.43E-09
AMZ241 | 8.06E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 1.60E-13 | 4.50E-04 | 6.74E-16 2.49E-06 2.59E+06 4.65E-10
PU240 | 3.65E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3,00E-05 7.25E-14 | 4.50E-04 | 1.09E-18 4.03E-09 2.59E+06 3.41E-13
PU239 | 1.99E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 3.95E-14 | 4.50E-04 | 2.65E-18 9.81E-09 2.59E+06 4.51E-13
BA137M | 7.38E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 147E-11 | 4.50E-04 | 2.80E-14 1.04E-04 2.59E+06 1.77E-06
RH106 | 1.44E+04 10% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 3.00E-05 2.86E-12 | 4.50E-04 | 1.01E-14 3.74E-05 2.59E+06 1.26E-07
CE144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.62E-12 4.50E-04 | 7.69E-16 2.85E-06 2.59E406 5.36E-09
PR144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 1.00E+00 | 5.39E-08 4.50E-04 | 1.90E-15 7.03E-06 2.59E+06 4. 41E-04
TE125M | 4.86E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E+00 | 6.44E-09 4.50E-04 | 2.23E-16 8.25E-07 2.59E+06 6.19E-06
Total] 1.39E-03
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Sub-R Marrow
MPC-32
Accident Conditions
Effective Dase Equivalent From Submersion
Lac Rate ai Fraction Release
Inventory | % remain MPC Vol | Upstream | Released | Release Rate XiQ DCF . DCF Occ Time DDE

Nuclide | (Ci/Assy) | airborne | No. Assy {cm3) {cm3/s) per sec Fraction | . (Cilsec) | (sec/m3) | (Sv/Bqg) {(mRem/uCi) (sec) (mRem)

. Gases
H3 [297E+02| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.90E-09 | 4.50E-04 | 0.00E+00 0.00E+00 2.50E+06 | 0.00E+00
1129 2.64E-02 | 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.24E-13 | A.50E-04 | 1.64E-16 6.07E-07 2.59E+06 3.71E-10
KRB5 |4.82E+03{ 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 9.57E-08 | 4.50E-04 | 1.09E-16 4.036-07 2.58E+06 | 4.50E-05

Crud
CO60 | 2.18E+01| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 1.00 1.44E-09 | 4.50E-04 | 1.23E-13 4.55E-04 2.50E+06 | 7.64E-04

Volatiles

SR90 | 5.10E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 6.75E-10 4.50E-04 | 5.44E-18 2.01E-08 2.59E+06 1.58E-08
RU106 | 1.44E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.91E-10 4.50E-04 | 0.00E+00 0.00E+00 2.59E+06 | 0.00E+00
CS134 | 3.01E+04 | 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2,00E-04 | 3.98E-10 | 4.50E-04 7.19E-14 2.66E-04 2.59E+06 1.24E-04
CS137 [ 7.82E+04 ] 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.03E-09 4.50E-04 | 5.70E-18 2.11E-08 2.59E+06 2.54E-08

Fines
PU241 | 7.75E+04 10% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 3.00E-05 | 1.54E-11 | 4.50E-04 5.63E-20 2.08E-10 2.58E+06 | 3.74E-12
Y90 | 5.10E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.01E-11 | 4.50E-04 1.62E-16 5.99E-07 2.50E+06 | 7.07E-09
PM147 | 2,57E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 5.10E-12 4.50E-04 | 4.46E-19 1.66E-09 2.59E+06 9.81E-12
EU154 | 4.51E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 |' 8.95E-13 | 4.50E-04 5.87E-14 2.17E-04 2.59E+06 | 2.27E-07
CM244 | 5.57E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.11E-12 | 4.50E-04 1.46E-18 5.40E-09 2,59E+06 | 6.96E-12
PU238 [ 3.76E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.46E-13 | 4.50E-04 1.68E-18 6.22E-09 259E+06 | 5.41E-12
SB125 | 1.99E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95E-13 | 4.50E-04 1.87E-14 6.92E-05 2,59E+06 | 3.18E-08
EU155 | 1.28E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.54E-13 | 4.50E-04 1.B5E-156 6.85E-06 2.59E+06 | 2.03E-09
AM241 | 8.06E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.60E-13 | 4.50E-04 5.21E-16 1.93E-06 2.59E+06 3.59E-10
PU240 | 3.65E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.25E-14 | 4.50E-04 1.65E-18 6.11E-09 2.50E+06 | 5.16E-13
PU239 | 1.99E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95E-14 | 4.50E-04 | 2.67E-18 9.88E-09 2.50E+06 | 4.55E-13
BA137M | 7.38E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.47E-11 | 4.50E-04 | 2.73E-14 1.01E-04 2.59E+06 1.72E-06
RH106 | 1.44E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.86E-12 4.50E-04 | 9.75E-15 3.61E-05 2.59E+06 1.20E-07
CE144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.62E-12 | 4.50E-04 | 6.68E-16 2.47E-06 2.59E+06 | 4.65E-09
PR144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 1.00E+00 | 5.39E-08 | 4.50E-04 | 1.87E-15 6.92E-06 2.59E+06 | 4.34E-D4
TE125M | 4.86E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E+00 | -6.44E-09 4.50E-04 | 1.86E-16 6.88E-07 2.59E+06 5,16E-06
: Total] 1.37E-03
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Sub-B Surface

MPC-32
Accident Conditions
Effective Dose Equivalent From Submersion
L.ce Rate at| Fraction Release
inventory | % remain MPC Vol | Upstream | Released | Release Rate X DCF DCF Occ Time DDE
Nuciide | (Ci/Assy) | airborne | No. Assy | (cm3) (cm3/s) per sec Fraction (Cifsec) | (sec/m3) (Sv/Bq) (mRem/uCi) (sec) {(mRem)
Gases
H 3 297E+02| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.90E-09 | 4.50E-04 | 0.00E+00 0.00E+00 2.59E+06 | 0.00E+00
1129 2.64E-02 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.24E-13 | 4.50E-04 | 1.10E-15 4.07E-06 2.59E+06 2.49E-09
KR 85 | 4.82E+03| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 9.57E-08 | 4.50E-04 | 2.20E-16 8.14E-07 2.59E+06 9.08E-05
Crud
CO60 | 2.18E+01 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 1.00 1.44E-00 | 4.50E-04 | 1.78E-13 6.59E-04 2.59E+06 1.11E-03
Volatiles
SR 90 | 5.10E+04 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 6.75E-10 | 4.50E-04 | 2.28E-17 8.44E-08 2.59E+06 6.64E-08
RU106 | 1.44E+D4| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.91E-10 4.50E-04 | 0.00E+00 0.00E+00 2.59E+06 | 0.00E+00
CS134 | 3.01E+04 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 3.98E-10 | 4.50E-04 | 1.20E-13 4.44E-04 2.59E+0B 2,06E-04
CS137 | 7.82E+04 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 1.03E-09 | 4.50E-04 | 2.29E-17 8.47E-08 2.59E+06 1.02E-07
Fines

PU241 | 7.75E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.54E-11 4.50E-04 | 2.19E-18 8.10E-10 2.59E+06 1.45E-11
Y 90 5.10E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1 01E-11 | 4.50E-04 | 4.44E-16 1.64E-06 2.59E+06 1.94E-08
PM147 | 2.57E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 5.10E-12 | 4.50E-04 | 2.18E-18 8.07E-09 2.59E+06 4.80E-11
EU154 | 4.51E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | B.95E-13 4.50E-04 | 9.43E-14 3.49E-04 2.59E+06 3.64E-07
CM244 | 5.57E+03 10% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 3.00E-05 | 1.11E-12 4.50E-04 | B.8B2E-18 3.26E-08 2.58E+06 | 4.21E-11
PU238 | 3.76E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.46E-13 4.50E-04 | 9.30E-18 3.44E-08 2.59E+06 2.99e-11
SB125 | 1.99E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95E-13 4.50E-04 | 3,53E-14 1.31E-04 2.59E+06 6.01E-08
EU155 | 1.28E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 2.54E-13 | 4.50E-04 | 8.09E-15 2.99E-05 2.59E+06 8.86E-09
AM241 | 8.06E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.60E-13 4.50E-04 | 2.87E-15 1.06E-05 2.59E+06 1.98E-09
PU240 | 3.65E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07-12 | 3.00E-05 | 7.25E-14 4.50E-04 | 9.26E-18 3.43E-08 2.50E+06 2.89E-12
PU239 | 1.99E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 3.00E-05 | 3.95E-14 | 4.50E-04 9.47E-18 3.50E-08 2.59E+06 1.61E-12
BA137M | 7.38E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 1.47E-11 | 4.50E-04 | 4.63E-14 1.71E-04 2.59E+06 2.93E-06
RH106 | 1.44E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 2.86E-12 | 4.50E-04 | 1.72E-14 6.36E-05 2.59E+06 2.12E-07
CE144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 1.62E-12 | 4.50E-04 | 2.49E-15 9.21E-06 2.59E+06 1.74E-08
PR144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 1.00E+00 5.39E-08 | 4.50E-04 | 2.99E-15 1.11E-05 2.59E+06 6.95E-04
TE125M | 4.B6E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E+Q0 6.44E-09 | 4.50E-04 | 1.22E-15 4.51E-06 2.59E+06 3.39E-05
Total| 2.13E-03
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Sub-Thyroid
MPC-32
Accident Conditions
Effective Dose Equivalent From Submersion
Lacc Rate atf Fraction Release .
Inventory | % remain MPC Vol | Upstream | Released | Release Rate X/Q DCF DCF Occ Time DDE
Nuclide | (Ci/Assy) | airborne | No.Assy | (cm3) {cm3/s) per sec Fraction | (Cifsec) | (sec/m3) | (Sv/Bq) (mRem/uCi) (sec) (mRem)
Gases
H3 2.97E+02 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.90E-09 | 4.50E-04 | 0.00E+DD 0.00E+00 2.59E+06 0.00E+00
1129 2.64E-02 100% 32 6.19E+06 | 1.28E-05 | 2.07€-12 0.30 5.24E-13 | 4.50E-04 | 3.86E-16 1.43E-06 2.59E+06 8.72E-10
KR85 | 4.82E+03| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 9.57E-08 | 4.50E-04 | 1.18E-16 4.37E-07 2.50E+06 | 4.87E-05
Crud
CO60 | 218E+01] 100% 32 6.19E+06 { 1.28E-05 | 2.07E-12 1.00 1.44E-09 | 4.50E-04 | 1.27E-13 4.70E-04 2.59E+06 | 7.89E-04
Volatiles
SRO0 |5.10E+04] 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 6.75E-10 | 4.50E-04 | 7.33E-18 2.71E-08 2.59E+06 | 2.13E-08
RU106 | 1.44E+04{ 100% 32 6.19E+06 | 1.28E-05 | 2,07E-12 | 2.00E-04 | 1.91E-10 | 4.50E-04 | 0.00E+00 0.00E+00 2.59E+06 | 0.00E+Q0
C8134 | 3.01E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 3.98E-10 | 4.50E-04 | 7.57E-14 2.80E-04 2.59E+06 1.30E-04
CS137 | 7.82E+04| 100% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 2.00E-04 | 1.03E-09 | 4.50E-04 | 7.55E-18 2.79E-08 2.50E+06 | 3.37E-08
Fines

PU241 | 7.75E+04 10% 3z 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.54E-11 | 4.50E-04 | 6.98E-20 2.58E-10 2.59E+06 | 4.63E-12
Y90 |5.10E+04 10% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 3.00E-05 | 1.01E-11 | 4.50E-04 | 1.87E-16 6.92E-07 2.59E+06 | 8.16E-09
PM147 | 2.57E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 5.10E-12 | 4.50E-04 | 6.75E-19 2.50E-09 2.59E+06 1.49E-11
EU154 | 4.51E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 8.95E-13 | 4.50E-04 | 6.15E-14 2.28E-04 2.50E+06 | 2.37E-07
CM244 | 5.57E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.11E-12 | 4.50E-04 | 4.19E-18 1.55E-08 2.50E+06 | 2.00E-11
PU238 | 3.76E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.46E-13 | 4.50E-04 | 4.01E-18 1.48E-08 2.59E+06 1.29E-11
SB125 | 1.99E+03 10% 32 6.19E+06 | 1.28F-05 | 2.07E-12 | 3.00E-05 | 3.95E-13 | 4.50F-04 | 2.01 E-14 7.44E-05 2.59E+06 3.42E-08
EU155 | 1.28E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.54E-13 | 4.50E-04 | 2.41 E-15 8.92E-06 2.59E+06 2.64E-09
AM241 | 8.06E+02 10% 32 6.19E406 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.60E-13 | 4.50E-04 | 7.83E-16 2.90E-06 2,59E+06 | 5.40E-10
PU240 | 3.65E+02 10% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 3.00E-05 | 7.25E-14 | 4.50E-04 | 3.92E-18 1.45E-08 2.59E+06 1.22E-12
PU239 | 1.99E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.956-14 | 4.50E-04 | 3.88BE-18 1.44E-08 2.58E+06 | 6.61E-13
BA137M | 7.38E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.0DE-05 | 1.47E-11 | 4.50E-04 | 2.88E-14 1.07E-04 2.58E+06 1.82E-06
RH106 | 1.44E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.86E-12 | 4.50E-04 | 1.03E-14 3.81E-05 2.59E+06 1.27E-07
CE144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.62E-12 | 4.50E-04 | 8.33E-16 3.08E-06 2.58E+06 [ 5.80E-09
PR144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 1.00E+00 | 5.39E-08 | 4.50E-04 | 1.95E-15 7.22E-06 2.50E+06 | 4.53E-04
TE125M | 4.86E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E+00 | 6.44E-09 | 4.50E-04 | 4.64E-16 1.72E-06 2.59E+06 1.29E-05
Total} 1.44E-03
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Sub-Effective

MPC-32
Accident Conditions
Effective Dose Equivalent From Submersion
Lacc Rate atf Fraction Release
Inventory | % remain MPC Vol | Upstream | Released | Release Rate XQ DCF DCF Occ Time DDE
Nuclide | (Ci/Assy) | airborne | No. Assy {cm3) (cm3/s) persec | Fraction | (Cilsec) | (sec/m3) (Sv/Bq) (mRem/uCi) (sec) (mRem)
Gases
H3 [297E+02| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.90E-09 | 4.50E-04 | 3.31E-19 1.22E-09 2.50E+06 | 8.42E-09
1128 | 2.64E-02 | 100% 32 6.19E+06 | 1.28BE-05 | 2.07E-12 0.30 5.24E-13 | 4.50E-04 | 3.B0E-16 1.41E-06 2.59E+06 | 8.59E-10
KR85 | 4.82E+03| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 9.58E-08 | 4.50E-04 | 1.19E-16 4.40E-07 2.50E+06 | 4.91E-05
Crud
CO60 |2.1BE+D1! 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 1.00 1.44E-09 | 4.50E-04 | 1.26E-13 4.66E-04 2.59E+06 | 7.83E-04
Volatiles
SR80 | 5.10E+04| 100% 32 6.19E+06 | 1.2BE-05 | 2,07E-12 | 2.00E-04 6.75E-10 | 4.50E-04 | 7.53E-18 2.79E-08 2.59E+06 2.19E-08
RU106 | 1.44E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.91E-10 4.50E-04 | 0,00E+00 0.00E+00 2,59E+06 | 0.00E+00
CS134 | 3.01E+04| 100% 32 6.19E+06 | 1.28BE-05 | 2.07E-12 | 2.00E-04 3.99E-10 | 4.50E-04 | 7.57E-14 2.80E-04 2.59E+06 1.30E-04
CS8137 | 7.82E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1 -04E-09 | 4.50E-04 | 7.74E-18 2.86E-08 2.59E+06 3.46E-08
Fines

PU241 | 7.75E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 1.54E-11 | 4.50E-04 | 7.25E-20 2.68E-10 2.59E+06 4.81E-12
Y S0 5.10E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 1.01E-11 | 4.50E-04 | 1.90E-16 7.03E-07 2.59E+06 8.30E-09
PM147 | 2.57E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 5.11E-12 4.50E-04 | 6.93E-19 2.56E-09 2.59E+06 | 1.53E-11
EU154 | 4.51E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 8.96E-13 4.50E-04 | 6.14E-14 2.27E-04 2.59E+06 | 2.37E-07
CM244. | 5.57E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.11E-12 4.50E-04 | 4.91E-18 1.82E-08 2.59E+06 | 2.34E-11
PU238 | 3.76E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.47E-13 4.50E-04 | 4.88E-18 1.81E-08 2.59E+06 | 1.57E-11
5B125 | 1.99E+03| 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95E-13 | 4.50E.04 2.02E-14 7.47E-05 2.59E+06 | 3.44E-08
EU155 | 1.28E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 2.54E-13 | 4.50E-04 | 2.49E-15 9.21E-06 2.59E+06 2.73E-09
AM241 | B.06E+02 10% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 | 3.00E-05 | 1.60E-13 4.50E-04 | 8.18E-16 3.03E-06 2.50E+08 5.65E-10
PU240 | 3.65E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 7.25E-14 | 4.50E-04 { 4.75E-18 1.76E-08 2.59E+06 1.49E-12
PU239 | 1.99E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95E-14 | 4.50E-04 4.24E-18 1.57E-08 2.50E+06 | 7.23E-13
BA137M | 7.38E+04| 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.47E-11 | 4.50E-04 2.88E-14 1.07E-04 2.59E+06 | 1.82E-06
RH106 | 1.44E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 2.86E-12 | 4.50E-04 | 1.04E-14 3.85E-05 2.59E+06 1.2BE-07
CE144 [ 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 1.62E-12 | 4.50E-04 | 8.53E-16 3.16E-06 2.59E+06 5.95E-09
PR144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 1.00E+00 | 5.39E-08 | 4.50E-04 | 1.95E-15 7.22E-06 2.59E+06 | 4.53E-04
TE125M | 4.86E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E+00 | 6.44E-09 4.50E-04 | 4.53E-16 1.68E-06 2.68E+06 1.26E-05
Total| 1.43E-03

Report HI-2002513

(

Eaﬂe A-45



>

Sub-Skin
MPC-32
Accident Conditions
Effective Dose Equivalent From Submersion
Lacc Rate alf Fraction Release
Inventory | % remain MPC Vol | Upstream | Released | Release Rate X DCF DCF Occ Time SDE

Nuclide | (Ci/Assy) | airborne | No. Assy (cm3) {cm3/s) per sec Fraction | (Ci/sec) | (sec/m3) (Sv/Bq) {(mRem/uCi) (sec) {mRem)

Gases
H3 1297E+02| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 5.90E-09 | 4.50E-04 | 0.00E+00 0.00E+00 2.59E+06 | 0.00E+00
1129 2.64E-02 | 100% 32 6.19E+06 | 1.2BE-05 | 2.07E-12 0.30 5.24E-13 | 4.50E-04 | 1.10E-15 4.07E-06 2.50E+06 | 2.49E-09
KR85 |4.82E+03| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 0.30 9.57E-08 | 4.50E-04 | 1.32E-14 4.88E-05 2.50E+06 | 5.45E-03

Crud
CO60 | 2.18E+01| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 1.00 1.44E-09 | 4.50E-04 | 1.45E-13 5.37E-04 2.59E+06 | 9.01E-04

Volatiles
SR90 | 5.10E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 6.75E-10 4.50E-04 | 9.20E-15 3.40E-05 2.59E+06 | 2.68E-05
RU106 | 1.44E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.91E-10 4.50E-04 | 0.00E+00 0.00E+00 2,58E+06 | 0.00E+00
CS134 | 3.01E+04| 100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 3.98E-10 4.50E-04 | 9.45E-14 3.50E-04 2.59E+08 1.62E-04
CS137 | 7.82E+04 _100% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E-04 | 1.03E-09 4.50E-04 | 8.63E-15 3.19E-05 2.59E+06° | 3.85E-05

Fines
PU241 | 7.75E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.54E-11 | 4.50E-04 1.17E-19 4.33E-10 2.50E+06 | 7.76E-12
Y90 |[5.10E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.01E-11 4.50E-04 | 6.24E-14 2.31E-04 2.50E+06 | 2.72E-08
PM147 | 2.57E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 5.10E-12 | 4.50E-04 8.11E-16 3.00E-06 2,59E+06 | 1.78E-08
EU154 . | 4.51E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 8.95E-13 | 4.50E-04 8.29-14 3.07E-04 2.59E+06 | 3.20E-07
CM244 | 5.57E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.11E-12 | 4.50E-04 3.91E-17 1.45E-07 2.59E+06 1.86E-10
PU238 | 3.76E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.46E-13 | 4.50E-04 4.09E-17 1.51E-07 2.50E+06 | 1.32E-10
SB125 | 1.99E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95E-13 | 4.50E-04 2.65E-14 9.81E-05 2.58E+06 | 4.51E-08
EU155 | 1.28E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.54E-13 | 4.50E-04 3.39E-15 1.25E-05 2.59E+06 | 3.71E-09
AM241 | 8,06E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.60E-13 | 4.50E-04 1.28E-15 4.74E-06 2.59E+06 | 8.83E-10
PU240 | 3.65E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 7.25E-14 | 4.50E-04 3.92E.17 1.45E-07 2.59E+06 | 1.22E-11
PU238 | 1.99E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 3.95E-14 | 4.50E.04 1.86E-17 6.88E-08 2.58E+06 | 3.17E-12
BA137M | 7.38E+04 10% 32 G6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.47E-11 | 4.50E-04 3.73E-14 1.38E-04 2.59E+06 | 2.36E-06
RH106 | 1.44E+04 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 2.86E-12 | 4.50E-04 | 1 .09E-13 4.03E-04 2.59E+06 1.34E-06
CE144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 3.00E-05 | 1.62E-12 | 4.50E-04 2.93E-15 1.08E-05 2.50E+06 | 2.04E-08
PR144 | 8.14E+03 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 1.00E+00 | 5.39E-08 | 4.50E-04 8.43E-14 3.12E-04 2.59E+08 1.96E-02
TE125M | 4.86E+02 10% 32 6.19E+06 | 1.28E-05 | 2.07E-12 | 2.00E+00 6.44E-09 | 4.50E-04 | 1.94E-15 7.18E-06 2.59E+06 5.39E-05
Total| 2.62E-02

Report HI-2002513
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Appendix B

Correspondence with PG&E

Diablo Canyon Specification 10012-N-NPG Section 6.2.10 (2 pages)
September 28, 200 letter to Eric Lewis from Richard Klimczak (5 pages)
October 11, 2000 letter to Eric Lewis from Richard Klimczak (5 pages)
October 19, 2000 letter to Eric Lewis from Richard Klimczak (5 pages)
January 8, 2001 email to Eric Lewis from Richard Klimczak (3 pages)

(Total of 21 pages including this cover page)

Report No. HI-2002513 B-1
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PRCOPRIETARY & CONFIDENTAL
Speecification 10012-N-NPG

Specific Conditions
Page 48 of 287
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September 28 2000

22 RECENED

—-”'-‘-'-—-‘_”—H
: SEP 2 8 2000

HOLr=: MVESNATIONAL

-}' NEW R3=y GEACE
Mz. Eric Lewis uﬂ‘f” r%ww Je Wﬂ
Project Manager 0“3-( /{

Haltee Center

Marlton, New Jersey 08053

Hohec Internationial /?4?}“ Q’ M m

555 Lincolts Drive West ’j-' [; }15{'}

e
e T

Subject: Diablo Canyon ISFSI Project - Diablo Canyon Units 1 and 2

Trausmiteal of Analysis Inputs

Reference: 1} E/mail from Holtec (E. Lewis) to PG&E (Patton and Klimezak) of 9/19/00
2} E/mal from Holtec (E. Lewis) to PG&E (Patton and Klimezak} of 9/22/00

Dear Eric,

Enclosed please find for your use as dcsign inputs,

Please confirm receipt of the package at your convenience via e/mail to dk1@pge.com.

o~ If you have any questions regarding this information, please commact me @ 805-595-6321,

Sincerely,

RS -

Richard L. Klimczak
Project Engineer
Disblo Canyon Used Fuel Srorage Project

s

o TLGrebel DCPP 104 (w/0)
RDHagler  SLO B13 fw/o)
CAHarz  DCPP 104 (/o)
PWHuang  DCPF 201 (w/o)
BHPatton  DCPP 104 (/o)
EQOlweny  SLO BS (w/o)

Eacloyures: 1) Response 1o Holeeg Questions
2} Copy of E-mail references

— ez BRhilips  SFGO 77/24 fw/o 182)

TPLee SLO B12 (w/0)
LfStricklind  SLO B3 (w/o)
AFTafoya SLO BI¢ (w/n)
DCPPRMS ~ DCPP 19/1 (w/o)
BCPP File No. 72.10.05 (w/0)
DCPP Caronological File



Septernber 28° 2000

Response m 9/19/2000 E-mail:

The following X/Q numbers should be used for the normal and cff-normal conditions. Please note these
numbers accounted for the frequency the wind actually blown to the sectors.

NW - 3.44X106 NNV -2, 70X10-6 N - 1.51X106
NNE - 8.25X107 NE -1.62X107 ENE -92.18X108
E < 1.07X107 ESE  -5_20X10-7 SE - 1.32X106

PGSZE References: 1999 aannal Radioactive Effluenr Releass Report dated 4/28/2000 (PG&E leter
DCL-00-061).

Response to 9/22/2000 E-mail:

Item 1: Procedure RP1.IDS is amtached.

Item 2: 4400 is the correct number to nse. This is based on adding numbe:s from Spec. sections 3111,
3.2.3 and 3.2.4 and rounded up to 2400, A

Item 3: The estimared annual dose 1o the public for normal operation is shown on pages 39, 40 and 21 ~*
the attached DCPP 1999 Annual Radioactive Efflusnt Release Reporr. .

Ttem 4: Use 8760 hours (Full Occupancy) for your offsite dose calculation,

PGXE Reference: NRC’s Iaterim Staff Guidance Memorandum (I5G) No. 13, * Real Individual *,
Revision O.dated May 2000fatrached),

ltemn 5:

The minimum distance from the nearest cask location on the ISFSI pad 1o the nearest site boundary,
exclusion area boundaty, or unrestricted area boundary is 1325 ft.

PC&EF. Reference: Fig. 6.4-1, pe. 132, Spec. 10012-N-NPG

Item 6:

The minimum distance from the nearest cask location on the ISFSI pad 1o » normally cocupied Jocation
within DCPP is:

Location - Makeup water Facilizy
Distance - 300§t

Addinional dara:

Minimum distance from the nesrest cask location on the ISFSI padto a temporary occupied location
related to ISFSI:

Location - Cask Iransfer Facility
Distance - 200h



Location -  Security Booth
Distance - 807

PG&E Reference: Drawings 496635, 474338 and Fig, 6.4-1 of the Spec

Ttem 7-

The distance and direction to the nearest sermanent resident sre:

Distance - 15 miles
Direction - N.NW
Occupancy - 2 Persons

PG&E References: ISFSISAR, Section 2.1.3.1, Information, verified.
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Klimezak, Richard

From: Eric Lewis [Eric_Lewis@holtec.com]
- . Sent: X Tuesday, September 18, 200 8:47 AM
To: Patton, Bruce Klimezak, Richard
Ccy kris_cummings@holtec.com; Everett Redmond
Subjeet: XIQ) info request

Bruce, Rich -

Kris Cummings had the following comment ang requests your concurrence
with

the metkodology and naeds a annual average X/Q. We will need =z response
by ’ .

the 28tk of September if possible.

>Sectior 6.2.10 provides an accaptable atmospheric dispersion factor
{X/0) to

>calculate the doses under accident conditiens at the minimun =ite
bhoundary _ : .

>due to an effluyent release. The wvalue af 4.5x10%~4 sec/m"2 is
appropriate

>for this calculation and the accident condition doses will be compared
ro

>limits in 10CFR72.106({hL) . However, this wvalue i= not sppropriate for
>caleuwlating the doses under normal and off~normal conditions for :

comparison
>with 10CFR72.104ta). DCPP will need to provide an anrual average X/0

>vzlue for use at the controlled area boundary of approximately BOE
mekers. ’

Let me know if{ youn gan meel the schedaled need or if ycu need further
<larification.

Eriec

Exric G Lawis Tel: {85B) 797-0900, ext. 645

Praject Manager Fex: (B56) 757-0899

Fiol tec International E-Mail: Eric LewisBholtec.com

Holtec Canter Holtec Webaita: -
wwu-holtecinternational.cam *- -

533 lincoln Drive West
Marlton, NJ 0BQS53



Klimczak, Richard -

From:  Eric Lewis [Eric_Lewiz@holec.com]
Sent:  Friday, September 22, 2000 1:21 PM
To: Patton, Bruce; Klimezak, Richard
Subject: Request For Info for Shielding Evaluation

Bruce & Rich -
This is the wish list from our shielding guys.

1. Please provide a copy of PGRE procedure RP1.1D6.

2. Section 3.2.3 and 3.2.4 imply that the nurnber of assembilies ta be stored is
approximately 4090. Section 6.1.14 item 2.IV.B.i and Section 8.4.4.1 state that up tg 4400
assemblies may be storad an the 1SFSI. Please confirm that 4400 is the correct number of

assemblies to be using for the ISFS§ calculations.
3. Please provide the estimated annual dose to the public beyond the controlled area

boundary as a result of DCPP normal operation. This value is needed to demonstrate

compliance with 10CFR72.104.
Please provide the occupancy factor te be used in the calculation of the off-site dose

réte. 8760 hours (full pccupancy} or 2000 hours {40 hour work week).
. Please provide the minimum distance from the ISFS| to the controlled area boundary

that is to be used in the calculations. .
Please provide the minimum distance from the ISFSI to a normally occupied location

within the DCPP.
7.  Please provide the distance and direction to the nearest permanent resident. This

information may only be used to further indicate the conservatism and low radiation
exposure to the public.

Please provide this information as soon as possible. Appreciate you help!

Thanks,

Eric

Eric G Lewis Tel: (856) 797-0900, ext. 645

Project Manager Fax: (856) 797-0909

Holtec International E-Mail: Eric Lewis@holtec.com

Holtec Center Holtec Website: www.Roltecinternational.com
555 lincoln Drive West -

Marlton, NJ 08053
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October 11, 2000
it
Mr. Enc Lewix
Project Munager
Holtee Liternstions!
Holtee Center

$55 Lincoln Drive West
Mariton, New Jersey 08053

Subject: Diable Canyon 1SF81 Project - Diablo Canyon Unity } ard 2
Transmittal of Analysis inputs
Reference; 1) E~mail from Holtec {E. Lewis } 1o PG&E {Patton and Klimczak) of 971 1760
2) E-mud from Holtec (E. Rozenbaum) to FG&E (Paton) of 9/25/00
3) E-mail fom Holtec (E. Lewis) ta PG&E {Patton and Klimczak) of 9/29/00
4) E-mail from Holtec (E. Lewis) fo PG&E (Paiton and Klimczek) of 10/6/00
Dear Eric,
Enclosed please fand for your use as design inputs and revicw of draft SFP thermal evaluation,
Please confirm receipt of the package al your convenience via e/mail to rik1@pge.com.
f you have any questions tegarding this information, please contact me @ 805-595-6321.

Sincezrely,

Rlcimni L. Khimeczak é ;

Project Engincer
Diablo Canyon tsed Fue) Storage Project

e FL.Grebel SLO BA {wfo)} TPLee SLO B12 {wfo)
RDHagler  SLO B13 (w/o) LiStrickland  SLO BI (wo)
CAHartz SLO B4 (wi0) AFTafoya SEO B1! (wig}
PWHuanpg DCPP 201 {wfo} DCPPRMS  DCPP 11571 {w/fo)
BHYatton SLO BB {w/o) DCPP FileNo, 72.16.05 (w/o)

EOChweny SLO B6 (w/a) DCPP Chronological File



20b9-SE5-808

(291 o) pULLOOIS  sMildig %

ROPEOEAS [EULISY §FS PESp UG SPOWWo] (€
SIsUALAFAI teus Jo Ko
saonssag) ospjel] o1 ssandsay ()

280

15290700

2SE:0T 00 21 3°q




v m— o,

‘fet 12 DA 10:37s Dcs2 805-595-64C2

Ociober 11, 2000

Response to 9/11/2000 Exnail {rem #4 and item #14);
Ttem #4: Added PG&E reference: Westinghouse letter COPGE-G-0083.

Ttenw¥14: Aux. Bldg. Flocr Slab Suiffnesses

1. For Cask Recess area in SFP: 157,000 K/in (based on uederlying rock

ies)

properties . .
2. For 2' thick Skb in casic washdown arei: 27,600 K /in}
3. For 26" thick slab in the receiving/shipping area: 26,400 K/in

Tlease note thar these stiffnesses are all in the vertical (ot of plane)

directions of the respective slabs. The cask washdewn area stiffnese is based an

a bounding carncr drop. For the receiving shipping area, the stiffness is based on a
sde drop. i

Description of corner and side drops:

L

The Cask is assumed to have 2 flat drop oa the slab with the Cask against the wall, i.e. the cask
bowom surface imparts a uniformiy disteibuved vertical impagt 1oad on the stah,

The side drop is z drop of the Cask at the E°W centerline of either the Cask Washdown or

Shippinp/Receiving areas, but with the Gask against the west wadl of the Cask Washdown and
Shippiag/Recciviag areas. The west wall is on column line “T” on the flocr plan drawings{eg. -
see Dwes. 438432 and 439533 for Unils 1 and 2 respectively, or other area plan dwp)

. The corner dmplsaCasmdmpmthn kaWashiownmmthdmcdgeofrthuklandmg

just west of the face of the supporting wall locaved below the stab, and with the Cask against the
SEP wall. The snppomngwall below runs N-5 and is located about midway of the Cask
Washdown area in the EW dir. (e.g, see Dwgs 438432 and 439533 for Units L and 2,

respectively).
Note: A corner drop at the NW sorver of the Unit 1 Cask Washdown area (SW for Upit 2} is

disregarded due to the existing concrere enclosure, which protects piping running vervically
against the walls in the corner.

POXE References: PG&E Calculation No, 52-15-122.

Response to 9/25/2000 E-mail:

Review of draft SFP thermal evaluarion [Holtec Report HI-2002494). PG&E’s comments are shown on
the arrached copy of the subject repory, Copies of PG&E dwgs: 695034-30 Rev, 2 and 695034-31 Rev. 2

are provided.

Addrtional Comments:

"The final svaluadon should be submitted as a Folrec calcelatiag.
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October 11, 2000
Response vo 9/29/2000 Eail:
Subject: Disblo Canyon Missile
Dave: 972942000
Questions by: Enic Lewis
Questions:

H05~595-684n2

1. Pleass confirm that the impact velocity of 240 mph is correct for the tornado missiles from the 500
k¥ rowers (refer to Spec. Para. 6.2.2.51). In light of the yecent changes, there is 2 question as to
whether this velocity should be reduced to 157 mph.

2. Dleass sp;:cify the mazerial of the 750-% insulator string {refer ip Spec. Para. 6.22.5 I},

3. Please provide the dimensions of the 7501b insulator string. In particular, ! need to know the impacy
footprint {i.e., will it impacy the cask over 2 6" diameter? 12" diametes? ),

Answers:

t.  Tower Missile Impact Velacity:

Tornado sussiles originating from 500 k'V vowers shall be conservatively assumed 10 equalthe

wrnado roravionsal speed of 157 mph (bosed on the required 200 mph tomsdo ~ Rev.1 of Spec} H
resolts based on this bounding assumption are unscceprable then she missi'e impaa velocity may
ke calculaved based on the missile physica: properties as provided below to yield less conservarive

impact forces.

Type:
ANSI Sod. C.29.292:
Connecting hardware:

Dimensions:

No. of insnlators per string:
Werght:

Materialks:

i Suspension Insulator Properties:

Fog Type Ball-Socket

Class 325  (Table 3 & Fig. 2)

B&S, Type)

Shelt diameter (B) - 10° ro 10-1/2" (Rangs)

Unit spacing (A) - 5-3/4” (See fig. 2, ANSI C29.2)

48 (per PGBE dwg. 331919)

15.5 Ibs per iusulstor, 15 Ibs yoke w {approx.)
Total wt. = 760 Ibs , per sering

Txsulator Shell - High Sreength Porcelain
{fmpact strength = 90 in-1bs)
Socket Cap - Malleable Iren (Hot—dip Galvanszed)
Socker Key - Brass
Ball Pin - Forged Steel (Flot~dip Galvanized}



L
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October 11, 2000

3. Addinonal noes:
A further brief descriprion of the suspension insulation may be found in ANSI C29.2.

The impact area would likely be eithor the porcelain shell perimerer or the merallic soclet cap,
wkich by proportion has a diameter of approx. 2-inches. Umpacr by either the porcelain shells or
metal ends of the swing shonld he considered i determining the bomnding mpact losd,
4. PGXE References:
.. PGNE Drawings:

Dwg, 331919 - "Insulator Stings Disblo Canyon P.P. - Switchyard Tie,
500k V T'rausmission Lincs®, Rev. 6.

Dwg. 0154C14, Tabk 12 - *Suspensicn Type Insulatars™, pg. 13, Rev. 0,
03-21-97

il. ANSI C29.2-1992: "Amerizan NMational Standard for Insulators - Wat-Process
Porcelain and Toughened Glass-Suspension Type”.

iil, The Chio Brass Company Catalog 60, Pg. 25, "Extended Leakage Suspension
Insntarors”, Futura, Ball-Socket Number 47414 (Code 314079, Catalog No.:
47414 -3311 82 3310)

iv. Locke Insulaxors catalog, Pg. 12: *30,000 [b. M&ZE", (Cade 31-4079, Cotalog No.
305263 HID).

Response 0 10/6/2000 E-mail:

X/Q vahues are not provided for the other seven sectors sinze they are over the water (sécwrs are
cansidered to be unoccupied).

PGKE Reference: TES Report No. 420DC00.19 - * 1999 Annual Radiological Environmental Operating
Repart ®
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BCPP Used Fusl Storage Projest  Disble Canyos Power Mant

Pacific Gas and Mall Coda SLO 40518
- Ueud Fuel Storape Progran A vea
P Electrie CMWH Nuctsar Servi 406 Kigue's Street
y . i San Luis Dtispe, CA £3407
{B05) 5958388
[B805) 5858402 FAx)
October 19, 2000
i alim S ¥ e
Mr. Eric Lewis RECE=™NZD
Project Managey
Holtec International GCT 2 v 2000
Hohec Cenver '
555 Lincoln Drive West NOLTI: v mioaar
Marlton, New Jersey 08053 NS L Lesios

Subject: Diablo Canyon [SFSI Project - Disblo Canyon Units | and 2
Teansmittal of Analysis Inputs and Technical Review Comments

Reference: 1) E-mail from Holtec (E. Lewis) to PG&E {Patton and Klimczak) of 1 0/6/00
2; E-mail from Heltee (E. Lewis) o PG&E (Patton and Klimerak) of 10411/00

3} Holtec "Design Criteria Document for Cask Seismic/Structural Analyses for
DCPP”, Holtee Report No; 2002478

Dear Eric,

Enclosed please find for your use design inputs and review comments on Holtec Report
No, 2602473,

Please confirm receipt of the package at your convenience via e/mail (o riki@pge.com.

If you have sny questions regarding this information, please comtact me @ 8$05-595-6321.

Sincerely,

Lyt M

Richard L. Ktimczak
Project Engineer
Diablo Canyon Used Fuel Starage Project

ce: TLGrebet SLO BA (wfb) TPlee SL.O B12 (w/o}
RDHagler SLORBI13 (who) LIStrickland  SLO B {wio)
CAHartz SLO B4 (w/o) A¥Tafoya  SLOBI1 (w/o)
PWiuang DCPP 281 {wfo) - DCPPRMS  DCFP119/1 (wio)
BIfPatton SLO BB (w) DCFEP File No. 72.10.05 (w/o)

EOO'weny SLO B6 (wic) DCPP Chronological File



Enclosnres: 1} Response to Holtec Questions
2) Copyof E-mail references
3) Comments on Holtec Report No. 2002478

(S BRPhillips SFGO 7724 (wio 1&2)
kmn



October 19, 2000
Response o 10/06/2000 F-maik
Add 1o PGE Reference: Mark Somerv-lle 10 Tien Lee e-mail dated $0/11/2000.

Response to 10/11/2000 E-mail:

Lem 1: The lerrer of Seprember 28 is accurate. Section 6.2.10 will be revised to state that -
" the distance to the nearest plart boundary is approximately 400 meters.”

PG&E Reference: Dwyg. 471124 Rev. 1.

Item 2: The lewter of September 28 is aceurste.

Item 3: The letver of September 28 is acourate, The X/Qualue of %AQ-0f4.5x104 is appropriate to use
the 403 meters io the nearest site boundary.

Review Comments 16 Holtec Report Ne, HI-2002478 received by PGSZE on 9/18/2000:

Autached are PG&E’s review comments, based on PG&E’s Specificarion 10012.N-NPG, on the subject repc
“Design Criteria Document For Cask Seismic/Strucrural Analyses For DCPP>,



Klimczak, Richard

Page 1012

From: Eric Lawis [Eric_Lewis@holtec.com]
Sent:  Fiiday, Octobsr 06, 2000 12-44 P
To: Patton, Bruce; Klimezak, Richard
Bubfect: Fwd: Atmospheric Oispersion Factors

Bruce/Rich -
I'little help again please.

Eric

VR < U FEVUNEE N SN - e s,
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Eric, 09:32 AM 1/8/01 -0500, Fwd: FW: Questions on New ISFSI Layout Page 1 of 3

X-Sender: eric_lewis@holtec.com@mail.holtec.com
X-Mailer: QUALCOMM Windows Eudora Pro Version 4.1

Date: Mon, 08 Jan 2001 09:32:18 -0500
To: Everett Redmond <Everett_Redmond@holtec.com> kris_cummings@holtec.com

From: Eric <eric_lewis@holtec.com>
Subject: Fwd: FW: Questions on New ISFSI Layout

From: "Klimczak, Richard" <RLK1@pge.com>

To: "eric_lewis@holtec.com™ <eric_lewis@holtec.com>

Cc: "brian_gutherman@holtec.com™ <brian_gutherman@holtec.com>,
"Patton, Bruce" <BHP1@pge.com>, "Tafoya, Albert" <AFT2@pge.com>,
"Strickland, L Jearl" <LJS2@pge.com>, "Vitkus, Darius" <DVV3@pge.com>,
"Grebel, Terence" <TLG1@pge.com>, "Hartz, Christopher" <CEH1@pge.com>,

"Olweny, Edwin" <EOO2@pge.com>
Subject: FW: Questions on New ISFS| Layout
Date: Fri, 5 Jan 2001 16:51:35 -0800
X-Mailer: internet Mail Service (5.5.2650.21)

Eric,

The following our PG&E's reéponses to Holtec's questions in your 12/18/00 e-mail to us regarding distances and
dimensions from the new ISFSI layout:

Answers are based on PG&E Dwg. 471124 Rev. 1 and Dwg. 4016849 Rev. 0. <?
xml:namespace prefix = o ns = "urn:schemas-microsoft-com:office:office" />

1 - What is the shortest distance from the new ISFSI to the site boundary? 1400 ft

2 - What is the shortest distance from the new ISFSI to the nearest occupied location (the
water makeup facility)? 223 ft

3 - Please confirm that the nominal pitch of the HI-STORM overpacks will not exceed 17 fest
even though the pads will be constructed as needed? Yes, the nominal pitch of the HI-
STORM overpacks will not exceed 17 feet.

4 - What is the shortest distance from the new ISFSI to the area around the reactor building ?
This number will be used for estimating occupational exposure from the ISFSI. The shortest
distance from the new ISFSI to the nearest Aux. Building Wall is 798 ft.

o- What is the distance to the nearest resident from the ISFSI? 1.5 miles (same as
previously as this is a conservative distance that bounds both the new and old ISFSI

pad locations)
6 - What is the shortest distance from the CTF to the site boundary? 1625 ft

7 - What is the shortest distance from the CTF to the nearest occupied location (the water
makeup facility)? 669 ft

8 - What is the shortest distance from the CTF to the area around the reactor building? This
number will be used for estimating occupational exposure from the CTF. The shortest
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distance from the CTF to the nearest Aux. Building Wall is 740 ft.
9 - What is the distance to the nearest resident from the CTF? 1.5 miles
.This information will also be transmitted to you via a letter.

Rich Klimczak

DCPP Used Fuel Storage Project
Project Engineer

(805) 595-6321

--—-Qriginal Message---—-

From: Eric [mailto:eric_lewis@holtec.com]
Sent: Monday, December 18, 2000 2:41 PM
To: Patton, Bruce

Cc: Kiimczak, Richard; Strickland, L Jeari

Ceorladaonds Curdr Mainrtinne An Maw TCECT | avnnid
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HOLTEC SAFETY SIGNIFICANT DOCUMENTS

In order to gain acceptance as a safety significant document in the company’s
quality assurance system, this document is required to undergo a prescribed
review and concurrence process that requires the preparer and reviewer(s) of the
document to answer a long list of questions crafted to ensure that the document
has been purged of all errors of any material significance. A record of the review
and verification activities is maintained in electronic form within the company’s
network to enable future retrieval and recapitulation of the programmatic
acceptance process leading to the acceptance and release of this document under
the company’s QA system. Among the numerous requirements that this document
must fulfill, as applicable, to muster approval within the company’s QA program
are:

» The preparer(s) and reviewer(s) are technically qualified to
perform their activities per the applicable Holtec Quality Procedure

(HQP).

* The input information utilized in the work effort is drawn from
referencable sources. Any assumed input data is so identified.

* All significant assumptions are stated.

* The analysis methodology is consistent with the physics of the
problem.

* Any computer code and its specific versions used in the work have
been formally admitted for use within the company’s QA system.

e The format and content of the document is in accordance with the
applicable Holtec quality procedure.

» The material content of the report is understandable to a reader
with the requisite academic training and experience in the
underlying technical disciplines.

Once a safety significant document, such as this report, completes its review and
certification cycle, it should be free of any materially significant error and should
not require a revision unless its scope of treatment needs to be altered. Except for
regulatory interface documents (i.e., those that are submitted to the NRC in
support of a license amendment and request), editorial revisions to Holtec safety
significant documents are not made unless such editorial changes are deemed
necessary by the Holtec Project Manager to prevent erroneous conclusions from
being inferred by the reader. In other words, the focus in the preparation of this
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Appendix A. However, these changes did not alter any of the VN simulations nor their
results. The text calculations were updated (stud fatigue, the calculation of incremental

stud loads), and the nomenclature in a sketch in the text was updated to clarify the

simulation model. This version 1s PE stamped.

“The revision status of Holtec documents is subject to updates as the project progresses.
This document will be revised if a revision to any of the above-referenced Holtec work
products materially affects the instructions, results, conclusions or analyses contained in
this document. Otherwise, a revision to this document will not be made and the latest
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numbers cited above. The Holtec Project Manager bears the undivided responsibility to
ensure that there is no intra-document conflict with respect to the information contained in

all Holtec generated documents on a safety significant project”.
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PREFACE

This Calculation Package has been prepared pursuant to the provisions of Holtec Quality
Procedures HQP 3.0 and 3.2, which require that all analyses utilized in support of the
design of a safety-related or important-to-safety structure, component, or system be fully
documented such that the analyses can be reproduced at any time in the future by a
specialist trained in the discipline(s) involved. HQP 3.2 sets down a rigid format structure
for the content and organization of Calculation Packages that are intended to create a
document that is complete in terms of the exhaustiveness of content. The Calculation
Packages, however, lack the narration smoothness of a Technical Report, and are not
mtended to serve as a Technical Report.

Because of the Calculation Package's function as a repository of all analyses performed
on the subject of its scope, this document is typically revised only if an error is
discovered in the computations or the equipment design is modified. Additional analyses
in the future will be added as numbered supplements to this Package. Each time a
supplement is added or the existing material is revised, the revision status of this Package
is advanced to the next number and the Table of Contents is amended.
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EXECUTIVE SUMMARY

The HI-STORM 100SA storage overpack, containing a loaded MPC, is anchored to the
Diablo Canyon ISFSI steel embedment by pre-tensioned anchor studs grounded to
appropriately designed embedment steelwork. This preload generates a large compressive
interface force between the base of the cask and the top surface of the steel embedment
plate. The embedment plate structure is held to the slab by long anchor rods that are not
preloaded and attached to the bottom surface of the embedment plate. The bottom of the
embed plate is grounded on concrete but no compression other than the total vertical load
from the cask system is assumed to act. The storage system can be subject to a seismic
event that causes forces and moments to be transferred to the embedment and from the
embedment to the slab through the anchor rods and compression at the embed plate-
concrete interface (the lower surface of the embed plate). The design basis seismic
excitations are designated as:

DE — Design Earthquake

DDE — Double Design Earthquake

HE — Hosgn Earthquake

LTSP — Long Term Seismic Program Earthquake

Each of these seismic events is characterized by free-field acceleration-time histories, in
each of three orthogonal directions. The DE and DDE have 41 sec. event duration, while
the HE and the LTSP have 48 sec. duration. Only the LTSP and the HE events are
utilized as these events have the largest zero period accelerations (ZPA) and provide the
bounding results for a Part 72 evaluation. To ensure that the most bounding solution is

obtained, simulations are also performed with the direction of the vertical excitation

reversed.
The objectives of the simulations are two-fold:

To demonstrate that the seismic events do not induce acceleration levels that exceed the
cask design basis (per the FSAR) and do not induce a state of stress in the preloaded
anchor studs that connect the cask to the embed plate that exceeds the design basts

ASME Code limits.

To establish the interface loads transferred to the ISFSI pad embedment. These interface
loads provide the design input for an evaluation of the structural mtegrity of the ISFSI
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pad and the anchor rods that maintain the interface between the lower surface of the

embedment plate and the concrete slab.

The results from the series of evaluations performed in this report are summarized below:

The anchored casks do not develop body decelerations that exceed the cask design basis
of 45 g’s [11.4,Table 3.1.2, and 3.1.3 including footnotes]. This ensures the integrity of
the fuel basket and ready retrievability of the fuel where both lateral and longitudinal “g”

loadings must be considered.

The state of stress in the pre-tensioned cask anchor studs and in the cask flange and shell

meet the stress limits of the ASME Code Section I1I, Subsection NF and Appendix F.

The interface loads at the lower surface of the embed plate are summarized in tabular
form. The values are obtained from the time histories that result from the dynamic
simulations. These time history results are filtered (to remove higher frequency (above

40Hz) peak values) prior to reporting the peak results in the table.

SEISMIC EVENT AT ISFSI HE : oo |'LTSP . JLHE** | LTSP** .-
Maximum/Minimum Interface Compressxon 674.2/127.6 | 684.1/105.8 | 773.3/130.6 632.0/55.6
Force (kips)***

Maximum Interface Shear Force Along X 5094 432.0 379.9 325.8

axis (kips) *

Maximum Interface Shear Force Along Y 460.5 355.5 426.1 364.6

axis (kips)*

Maximum Net Interface Shear Force (kips) | 515.0 440.0 428.0 390.0
Maximum Interface Moment About X Axis | 54,564 42,1392 50,498 43,209

at Interface (kip-in.)

Maximum Interface Moment About Y Axis | 60,369 51,197.2 45,017 38,603

at Interface (kip-in.)

Maximum Net Interface Moment (kip-in) 61,000 52,000 50,500 46,000
Effective COF at Cask/Embedment 0.180 0.154 0.150 0.132
Interface

Maximum Tensile Load in Embedment 62.13 48.85 49.73 42.34
Anchor Rods (kip)
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* Base Maximum Shear forces are computed by dividing the appropriate maximum
moment by the height to the centroid (118.5 inch). Y-Shear goes with MX, X-Shear goes
with MY.

** These simulations have the vertical excitation reversed in direction over the total event
time.

*#** Includes dead load = 360,000 1b.

The moments and forces reported above act at the lower surface of the embed plate. The
X, Y, Z axes are located at a point on the cask longitudinal centerline (extended to the
bottom surface of the embed plate). The X, Y directions correspond to the East-West and
North-South directions, respectively, and the Z-axis is vertically upward.

Subsequent to the anchored cask analyses, it was determined that the Hosgri seismic
event at 7% damping required scaling-up by 7% [Reference 11.14] in order to meet SRP
3.7.1 spectral matching criteria; the Hosgri time histories for 4% & 5% damping,
however, need no scaling [Reference 11.14] to conform to SRP 3.7.1 spectral matching
requirements. The LTSP seismic event, which does not provide bounding loads for the
pad design, needs scaling at 5% [Reference 11.14] in order to completely satisfy SRP
criteria. We note, however, that the LTSP does not provide the bounding mputs for the
pad design; this remains true even if the results for the LTSP input are scaled up by 5%.
If we therefore limit discussion to the bounding HE, in order for the results reported in
Table 3; to be completely in conformance to the regulations, no more than 5% damping
should be associated with the cask/concrete compression interface (the reported results
are based on 4% steel/ 7% concrete damping for the Hosgri event per Appendix A). It is
our considered opinion, based on engineering judgment, that the effect of a decrease in
the damping at this location (all other damping values are at 4%) would lead primarily to
additional amplifications only for high frequency contributions. Since the results of
interest for pad design are filtered to remove components above 40 Hz, we expect that a
damping reduction at the concrete/cask interface will have negligible effect on the results.
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1.0 INTRODUCTION AND SCOPE

The ISFSI at Diablo Canyon is designated as a high seismic site as some of the site-
specific seismic inputs are too large to ensure stability of a freestanding storage cask. To
safely store spent nuclear fuel in a HI-STORM 100 at such a site, special provisions for
anchoring the cask to the ISFSI pad are added to the cask, and the anchorage must be
designed and analyzed to demonstrate compliance with the appropriate design code.
Herein, we provide the calculation details that support the structural qualification of the
HI-STORM 100SA (the “A” designating a cask with added anchoring features and the
“S” designating a low profile cask) at the Diablo Canyon ISFSI site.

The anchored HI-STORM sits on a steel embedment plate having a diameter in excess of
the outer diameter of the HI-STORM baseplate. The HI-STORM is anchored to the steel
embedment plate using pre-tensioned anchor studs threaded into compression blocks to
ensure a continuous compressive state of stress at the interface between the cask and the
embedment plat.e. The embedment plate is held to the concrete by longer anchor rods that
are not initially pretensioned but are loaded as the seismic event proceeds to the extent
necessary to maintain force and moment equilibrium. . Figure 1 shows a section of the
anchored cask connection to the ISFSI. The cask flange is held in contact with the
embedment plate by a series of pre-tensioned anchor studs. The studs are threaded into a
“compression block” that serves to induce a high compressive state of stress at the steel-
steel interfaces #1 and #2 in Figure 1. The entire embedment (plate plus compression
blocks) is fixed to the concrete by a set of long cask anchor rods that are not pre-
tensioned. Figure 1 shows the compression block hole as a threaded hole through the
block thickness. In reality, the thread starting location, relative to interface #2, is set to
ensure the proper free-length of the pre-tensioned anchor stud. The nomenclature

introduced in Figure 1 is used throughout this report.

The scope of this analysis includes qualification of the pre-tensioned anchor studs that

attach the cask to the steel embedment plate at the top surface of the ISFSI slab, structural
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qualification of the support structure (cask sector higs), and the determination of interface
loads at the base of the embedment plate transmitted to the ISFSI pad and to the
embedment plate anchor rods. The embedment plate design and qualification, the
qualification of the embedment anchor rods, and the structural analysis of the ISFSI pad

utilize these interface loads as design basis input
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2.0 METHODOLOGY

The objectives of the seismic analyses are the following:

L Quantify the structural safety factor in the pre-tensioned anchor studs
connecting the cask to the upper surface of the embedment plate, and in the cask sector
lugs that constitute the fastening system for the loaded HI-STORM 100SA overpack. The
structural safety factor is defined as the ratio of the permitted stress (stress intensity) per
Subsection “NF” of the ASME Code to the maximum stress (stress intensity) developed
in the loaded component.

11. Demonstrate that fatigue failure of the pre-tensioned anchor studs and
sector lugs from a single seismic event is not credible.

1it. Quantify the interface loads at the interface of the lower surface of the
embedment plate to the ISFSI pad to enable the ISFSI owner to design and analyze the

embedment plate, the ISFSI pad, and the embedment plate anchor rods and shear
resisting structure that fix the embedment plate to the concrete pad.

The above design objectives are satisfied by performing dynamic analyses of a loaded
HI-STORM 100SA plus the embedment plate that is considered to be bearing on the slab
and held to the slab by a set of long anchor rods. The dynamic analyses employ a three-
dimensional model that incorporates contact impacts between the overpack and MPC,

and simulation of the anchoring system (bearing loads on the concrete and tensile loads in

the anchor rods).

The key design concept for the anchored HI-STORM 100A storage system is to extend
the baseplate of the overpack to form a flange. This flange permits “mating” of the
overpack to the ISFSI pad steel embedment by preloaded cask anchor studs. The
preloaded cask anchor studs ensure that interface contact is maintained between the ISFSI
pad embedment upper surface and the lower surface of the HI-STORM baseplate. This
continued contact allows for development of interface friction forces to preclude
significant lateral movement of the base relative to the ISFSI pad and also ensures that
the ISFSI pad embedment provides the majority of the resisting moment to stabilize the

system under the large seismic forces.
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3.0 ACCEPTANCE CRITERIA

The design criteria for the HI-STORM 100 Storage System (the anchored system at the
Diablo Canyon ISFSI is designated as HI-STORM 100SA) are compiled in the FSAR in
Chapter 2.0. As the anchorage system for the HI-STORM 100SA is an integral part of the

cask, the anchorage system has the same design requirements imposed.

The anchorage (cask anchor studs and sector Iugs) is designed to the static stress limits of
the ASME Code, Section III, Subsection NF [11.6] and Appendix F [11.7]. Two

conditions are defined:

Level A (Preload) — The cask anchor stud preload is established at approximately 157
kips in each stud. Under this load and the corresponding balancing load from the ISFSI,
the sector lug structural components must meet the allowable stress limits for plate and
shell structures given in NF-3200 of [11.6]. Table 3.1.10 in [11.4] provides the stress
limits for SA-516 Grade 70 material at 200 degrees F (a conservatively high
temperature).

Level D (Preload + Seismic Load) — Per Appendix F of [1 1.7}, the tensile stress in the
stud averaged through the cross-section is limited to 70% of the ultimate strength of the
stud material. The extreme fiber stress in the stud is limited to the ultimate strength per F-
1335.1. The stress intensity limits for the sector lug components are given in Table 3.1.12

[11.4] in accordance with the design criteria set forth in Section 4.2 of [11.2].

The cask anchor stud alternating stress intensity, under the dynamic loading from one
design basis seismic event, must be sufficiently low so that a safety factor > 1.0 against a
cask anchor stud fatigue failure is demonstrated for the number of stress intensity cycles

associated with the seismic event.
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4.0 ASSUMPTIONS

In the dynamic analyses, the HI-STORM 100SA overpack and the internal loaded MPC
are modeled as separate rigid bodies. This is consistent with the response frequencies

associated with the event and with the lowest elastic frequencies associated with the

bodies.

In the dynamic analysis, the overpack and the embedment plate are assumed to move as a
single body. This is a realistic assumption since the preload existing at interface #1

(Figure 1) serves to minimize relative movement.

In the dynamic analyses, the contact between the MPC and the overpack is simulated by a
classical impulse-momentum equation. The coefficient of restitution (COR) is set to 0.0
reflecting the large contact areas involved and the coefficient of friction is set to 0.5,
which is representative of steel-on-steel. The choice of coefficient of restitution is
realistic and allows for energy loss during contact between the two large rigid bodies.
The coefficient of friction involved in MPC-to overpack contacts plays little role in the

dynamic analyses since the contacts are primarily normal impacts.

In the dynamic simulations, the interface contact between the base of the embedment and
the ISFSI concrete is modeled by discrete linear springs to simulate the embedment
anchor rods and by compression-only elements to simulate the balancing force from the
concrete under the embedment. The spring rates are computed using a specified effective
free length for the embedment anchor components and damping consistent with the
Diablo Canyon Specification for steel and concrete components. These are realistic

assumptions that appropriately model the expected interface behavior.

In the dynamic model, bounding (high) weights are used for conservative results; inertia

properties are computed consistent with these bounding weights.
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In the post-processing of the results from the dynamic analysis, filtering is employed to
remove high frequency peaks in the solutions that arise due to the large stiffness values
that are multiplied by small displacements to achieve a numerical result (i.e. for stud
mncremental force). To capture all of the energy of the seismic event, the filtering
frequency is set as 40 Hz. Structural qualification of the cask anchor studs and the cask
sector lugs is based on the peak filtered loads. The use of filtering of dynamic results in
cask structural integrity analysis has been previously used in the HI-STAR SAR (impact
limiter performance), FSAR (drop and tipover analysis), and in the HI-STORM FSAR
[11.4, Appendix 3.A).
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5.0 INPUT DATA

The bounding weights for the loaded HI-STORM 100A and for the MPC are used in the
analysis. Table 3.2.1 of [11.4] lists these bounding weights as:

HI-STORM 100A — 270,000 Ib. (empty)
MPC - 90,000 Ib.

SA193-B7 has been chosen by the ISFSI owner as a suitable cask anchor stud material.

For the dynamic simulation, the following properties are used: {11.5]

Anchor Stud Minimum Yield Strength ~ — 105 ksi
Anchor Stud Minimum Ultimate Strength - 125 ksi

The dimensions for the two bodies are obtained from relevant drawings in Section 1.5 of
[11.4,11.11]. Mass moment of inertia properties are computed based on cylindrical body
assumptions with the specified mass assumed to be uniformly distributed.

The free-field seismic inputs for the dynamic analyses are obtained from acceleration
time histories developed from appropriate response spectra and have been provided to
Holtec. Figures 2-4 provide the acceleration vs. time inputs for the LTSP, the HE, and the
DDE events, respectively. The DDE time histories are obtainéd from the DE event by
multiplying by 2.0. The maximum amplitudes of the acceleration time histories, in each
of three directions, represent the Zero Period Acceleration (ZPA) values. The following

values are obtained from a scan of the supplied time histories:
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LTSP

Time History #1(horizontal EW)  0.885
Time History #2(horizontal N-S) 0.83

Time History #3(vertical)

0.725

HE

0.766
0.816
0.547

DDE DE

0.401 0.2
0.404 0.202
0.27 0.135

Detailed dynamic simulations are performed herein only for the LTSP and the HE events

as these events impart the highest loading to the anc horage components.

The following table summarizes the design inputs used for the analyses with the actual

values used at the Diablo Canyon ISFSI:

TABLE 1

INPUT DATA FOR SEISMIC ANALYSIS MODEL OF AN CHORED HI-STORM 100
SYSTEM
Item Data Used Actual Value for DC ISFSI
Cask height, inch 231.25 215” (Dwg. 1495 of [11.4])
Contact diameter at ISFSI pad, inch 146.5 146.5 (Dwg. 3187 of [11.4])
Overpack empty, wt. Kips 270 267.87 (Table 3.2.1 of [11.4])
Bounding wt. of loaded MPC, kips 20 88.135 (Table 3.2.1 of [11.4])
Overpack-to-MPC radial gap (inch) 0.63 0.63 (Dwg. 1495, {11.4])
Overpack C.G. height above ISFSI 117.0 116.8 (Table 3.2.3 of [11.4])

ad, inch
Overpack with Loaded MPC - C.G. 118.5 118.5 (Table 3.2.3 [11.4])
above ISFSI pad (inch)
Applicable Seismic Inputs Figs. 2-3 Figs. 2-4
No. of Anchor Studs - 16 16

Anchor Stud Diameter (inch); Yield
stress, ksi; Ultimate stress, ksi; Pre-
load tensile stress, ksi

2.0; 105; 125; 62.8

2.0; 105; 125; 55-65

Interface Coefficient of Friction 0.25 0.25 (minimum per ASME NF, NF-
3324.6)

Cask Anchor Stud Spring Rate, 10,380 10,380

kips/inch

Cask/Embedment Compression 65,880 58,660

Contact Spring Rate, kipsfinch per

stud

Embedment Anchor Rod Spring Rate, | 1,398 1,898

kips/inch

Embedment/concrete Compression 25,250 25,250

Contact Spring Rate, kips/inch per
contact point

Effective Damping at ISFSI interface
(assumed)

4% steel; 7% concrete for HE
5% steel; 5% concrete LTSP

Per Specification [11.1]

Coefficient of Restitution for HI-
STORM/MPC Impacts (assumed)

0.0

NA
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The cask anchor stud locations are provided in tabular form below. The locations are
referenced to a coordinate system grounded at the center of the circular contact patch at
the interface between the base of the cask and the top surface of the embedment. The
local Z-axis of this coordinate system is vertically upward. The embedment anchor rods
have the same X-Y coordinate locations. The sector lug geometry is detailed in Holtec

Drawing 3570, Rev. 0.

The following identifiers and X, Y coordinates locate the linear springs representing the
16 pre-tensioned cask anchor studs around the cask anchor stud circle. These coordinates
also are the locators for the embedment anchor rods that tie the embedment plate to the
concrete. For the purpose of simplifying data input, these locations are determined by
dividing the stud circle into thirty-two equal angular segments and identifying 16
locations for the actual studs and rods. These locations differ slightly from the locations
identified on the cask drawings since the location and width of the air inlet ducts are not
included in the model. These minor geometry differences have insignificant effect on the

numerical results and conclusions.

Spring Number X(inch) Y{(inch)
16 13.61 68.41

18 38.75 57.99

20 57.99 38.75

8 . -38.75 -57.99

1 68.41 -13.61

10 -57.99 -38.75

11 -68.41 13.61

13 -57.99 38.75

15 -38.75 57.99

3 57.99 -38.75

5 38.75 -57.99

6 -13.61 -68.41

22 13.61 -68.41

24 -68.41 -13.61

26 -13.61 68.41

28 68.41 13.61
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The coordinates are defined in a X-Y system with X (east) and Y (north) and the center
of the axes set located at the center of the stud circle. For example, studs 28, 20, 18, and
16 lie in the northeast quadrant. Figure 5 pictorially locates the studs and rods around the

stud circle periphery.

In the dynamic simulation model, each embedment anchor rod is simulated by a linear

spring with a force-deformation relation of the form:

F=—k6-cb

where k, ¢ are the spring constant and the damping coefficient (see Appendix A), and 6 is
the local spring extension. The resistance of the concrete against the lower surface of the
embedment is simulated by a custom contact model in VN where each facet is assigned a
force-deformation relation similar to that for the embedment anchor rods, but with
appropriate spring constant and damping coefficient as computed in Appendix A.
Subsection 7.2 contains a sketch with a typical anchor rod and compression element

representation.
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6.0 COMPUTER CODES

The main section of this report is written using Microsoft Word (Office 2000), while the
calculation appendices are prepared using MathCad (Version 2000 unless otherwise

noted below), or are also written in MS Word and contain manual calculations and/or

finite element results.

The following CAD and analysis codes have been used in the analyses:

CAD program — Solidworks 2000, Solidworks, Inc.
VisualNastran 2001, MSC Corporation

ANSYS 5.6, ANSYS, Inc.
Matlab 5.2, Mathworks, Inc, 1997.

Both VisualNastran 2001 (formerly known as Working Model 4-D) and ANSYS have
been independently validated in accordance with Holtec QA requirements. The CAD
program is an established commercial CAD program used by Holtec for design and
drafting tasks. Matlab is an established commercial code that is used herein to perform
filtering of the results from VisualNastran. Matlab has been previously employed for
calculations in support of the HI-STAR SAR Part 71 submittal. It is a widely accepted

program with usages comparable to Mathcad and Excel.
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7.0 ANALYSES

The objectives of the dynamic seismic analyses are the following:

L Quantify the structural safety factor in the cask anchor studs and in the
sector lugs that constitute the fastening system for the loaded HI-STORM 100A
overpack. The structural safety factor is defined as the ratio of the permitted stress (stress
mtensity) per Subsection “NF” of the ASME Code to the maximum stress (stress
intensity) developed in the loaded component.

1L Compute the safety factor against fatigue failure of the cask anchor studs
from a single seismic event.

1. Quantify the interface loads applicable to the ISFSI pad to enable the
ISFSI owner to design the ISFSI pad.

7.1  Static Analyses

Finite element analyses of the sector lugs, subject to preload and to a representative Level
D load set, are performed to structurally qualify the sector lugs. Figure 8 shows the finite
element mesh and the extent of the model. The stud hole in the lower annular ring (the
extension of the overpack base plate) is not modeled; rather, the stud load is assumed as
uniformly distributed over the area of the stud washer (not modeled) and the stiffening
effect of the washer conservatively neglected. The results from the finite element analysis
are described in Subsection 9.1 below. A bounding stud load is used and it is

conservatively assumed that there is local separation under the sector Iug during a seismic

event.

7.2 Dynamic Analyses

The dynamic model of the HI-STORM 100SA System consists of the following major
components.
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L The HI-STORM 100 overpack, together with the underlying embedment
plate is modeled as a six degree-of freedom (rigid body) component. The initially
pre-tensioned cask anchor studs are assumed to maintain cask base and
embedment plate interface contact.

1. The loaded MPC is also modeled as a six degree-of-freedom (rigid body)
component that is free to rattle inside the overpack shell. Gaps between the two
bodies reflect the nominal dimensions from the drawings.

1i. The contact between the MPC and the overpack is characterized by a
coefficient of restitution and a coefficient of friction. For the dynamic analysis,
the coefficient of restitution is set to 0.0, reflecting the large areas of nearly flat
surface that come into contact and have minimal relative rebound. The coefficient
of friction is set to 0.5 between all potentially contacting surfaces of the
MPC/overpack interface. The value employed for coefficient of friction is not
critical since the internal impacts are essentially normal impacts.

iv. The embedment anchor rods, initially under zero tensile load, together
with compression between the embedment plate lower surface and the ISFSI slab,
provide the vertical connection between the embedment plate and the ISFSI slab.
The embedment anchor rods are modeled as individual linear springs connecting
the periphery of the embedment plate to the ISFSI pad section. As shown in
Figure 1, the location of the embedment anchor rods mirrors the location of the
cask anchor studs; the compression blocks shown in Figure 1 serve as the load
transmission vehicle between the embedment anchor rod tension that arises from
seismic loading and incremental changes in the cask anchor studs and the
interface compression loads (at interfaces 1 and 2 in Figure 1). The resistance at
the embedment/ISFSI pad concrete foundation is simulated by compression-only
elements. The spring rates for the embedment anchor rods and for the
compression-only contact elements are developed in Appendix A. Appropriate
structural damping is assigned using the appropriate percent of critical damping
specified in [11.1]. Appendix A contains the calculation details to support the
dynamic analyses model and the spring rates reported in Table 1 in Section 5 of
this report. Appropriate shear resistance is imposed on the model to ensure that
the embedment plate does not move laterally during the seismic event. A sketch
of the interface modeling details is provided below:

Report HI-2012618 28
G:\Projects\1073\AIS\REPORTS\HI-2012618\Rev 5\Hi2012618r5.DOC



TYPICAL AT 24

TYPICAL LOCAT|ONS
AT 16 k,
LOCATIONS [_ _j
k
° L_|¢© c

can

4

S TIITT I

SKETCH SHOWING DETAILS AT INTERFACE (Nomenclature per Appendix A)

V. The ISFSI pad is driven with the three components of acceleration time-
history applied simultaneously. Figures 2-4 provide the three components of
excitation for the LTSP, HE, and DDE, respectively. The DE seismic time
histories are 50% of the DDE events. It is clear that the response from the LTSP
and HE events provide the bounding loads to the anchorage; therefore, detailed
results are presented only for these events. To evaluate the importance of
directional effects on the responses, both the LTSP and the HE simulations are
run twice with the only change being the negative of the vertical seismic time
history is used in conjunction with the specified horizontal time histories.

V1. The nitial preload applied to the cask anchor stud is assumed to be fully
reacted at the compression interface and that any tensile load induced in the
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embedment anchor rods during the preload will be lost since the concrete will
undergo creep. This is a simplifying assumption that is justified in the analysis
section of this report.
The HI-STORM 100SA dynamic model described above is implemented on the public
domain computer code VisualNastran (formerly known as Working Model) (See

Subsection 3.6.2 of [11.4] for a description of the algorithm).

Figures 6 and 7 show the rigid body components of the dynamic model before and after
assembly. The linear springs are not shown. Mass and inertia properties of the rigid

bodies are consistent with the bounding property values in Table 1.

Dynamic analyses are performed using the design basis LTSP and HE acceleration time
histories and then rerun with the vertical input direction reversed. Results from the
analyses are summarized in Subsection 9.2. The post-processing requirements are

discussed below:

The VisualNastran (VN) dynamic analyses produce time history results for the tensile
loads in each of N embedment anchor rods, and time history results for the total interface
compression load between the base of the embedment and the ISFSI concrete. The total
mnterface compressive load reflects any local separation by evaluating the local separation
at each facet point evaluated for contact, but there is no reporting of the offset of the total
compressive load; hence, the effect of the resultant moment of the compressive load
cannot be directly determined from a VN “meter”. The results of the VN time history
analyses are stored in Excel spreadsheet form and a separate computer code developed to
post-process the results for the anchor rod tensions and the local compressions around the
periphery so as to determine vertical load and overturning moment time histories for the
embedment analysis. Appendix C contains the Fortran code written to develop the
desired results. The Fortran code has been validated specifically for this application by
comparison with manual calculations. In what follows, a description of the post-

processing of the seismic results is presented:
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The inputs to the post-processor are from the VN seismic analysis; specifically,

Time history results for N embedment anchor rod tensile loads
Time history results for net compressive load at the embedment plate/ISFSI concrete
interface (i.e., the sum of all compression loads at the interface compression element

locations)

K8, Kr, the embedment anchor rod and foundation spring rates

The following quantities are defined:

w = dead weight of loaded HI-STORM 100 SA
AT, - incremental tensile load in i embedment anchor rod
AC = incremental compressive load on embed plate at each embedment anchor

rod location

XY, = X, Y coordinates of * embedment rod centerline

AV = incremental net load (vertical) on embedment plate lower surface
AM = incremental net bending moment on embedment plate lower surface
N = number of cask anchor studs (and embedment anchor rods)

C = Current compression — dead weight applied to embedment = LAC;

The conﬁgﬁation shown below represents the cask and the embedment plate. The
applied loading at the plate/concrete interface is a vertical force WAV, and an
overturning moment AM,. The vertical force is made up of dead weight plus any
incremental vertical reactions from seismic loading. The incremental overturning moment
arises only from seismic loading. These net forces and moments are balanced by the
tensile loads in the embedment anchor rods and the interface compression loads that are
calculated from the dynamic simulation. The free body below shows the incremental
loads from the anchor rods and the interface compression balancing the applied seismic
loading. The vertical reaction balancing the dead weight is not shown. The assemblage of
rod tensions and interface compression loads around the periphery are equivalent to, and

can be replaced by, a net incremental load and a net incremental moment. We now seek
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to determune the incremental load and moment AV and AM as it is more convenient to
describe the interface loads in terms of net force and moment rather than individual

anchor rod loads and compression mterface loads.

FREE BODY AT TIME "T"
(Incremental Loads Only)

Embedment structure

interface with ISFSI pad
AT.-AC,

Under the seismic action, the external incremental loads cause increments AT; and AC; to
develop around the periphery of the embedment anchor rod circle, and an overturning
moment develops since these incremental anchor rod and interface compression loads
that react the applied load vary around the periphery. Since the “stretch” of the
embedment anchor rod is equal to the “compression™ of the local interface, as long as
there is no interface separation, the following relation between the incremental

embedment anchor rod tension and the incremental embedment/ISFS] pad interface

compression holds:
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—t= 1)

Replacing the contributions from the individual tension and compression elements with

the net force and moment gives the equations:

AV =ZAC -ZAT 2
The above equation defines the incremental vertical load.

Noting that ZAC; = C, the change in vertical load is

AV = C—-ZAT, 3

Similarly, the resultant moment is defined by the contributions from the individual
elements and produces the defining relation:

AM =Z(AT, - AC,)X @)

Using equation (1), when there is no separation at any stud location, gives the result:

AM=ZX,.(1+&JAT} ©)
KB

The above relation holds as long as there is no separation under the embedment anchor
rod at the interface. Since embedment anchor rod preload is removed by concrete creep,
the initial compression at the interface, at the start of a seismic event, is simply the total
cask weight divided by the total compression stiffness at the interface. Define this initial

compression as “Do” so that
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Do = W/(KF) (6)

Local separation is evaluated by comparing Do with the computed extension of the

anchor rod “Dr”, where
Dr=AT (K,) (7

If Dr > Do, then there is local separation and the total change in compression at the local

interface is limited to Ky x Do at that instant of time.

The above relationships have been incorporated into a post-processing computer code
(see Appendix C). With the time history of the ensemble of embedment anchor rods
established, the maximum tension load in the embedment anchor rods can be established
and an evaluation of the effect of the preload and the embedment anchor rod loads on the
state of loading at the interface between the compression block and the embedment plate-
and between the embedment plate and the cask sector lug flange. Consider a free-body of
the compression block associated with the embedment anchor rod having the maximum
tensile load over the seismic event duration. Define this maximum tension as “R”. At the
instant of time when the maximum tension occurs, equilibrium of the compression block
(see Figure 1), the preloaded cask anchor stud and the local interface compression load
together provide force equilibrinm. We neglect the small amount of compression that
may exist at the block/concrete interface. Define Ty as the initial cask anchor stud preload
and Co as the corresponding interface local compression load. The values associated with
these mitial loading are assumed to be the values after any initial tensile loads in the
embedment anchor have relaxed due to creep of the ISFSI concrete. The change in these
loads necessary to ensure compression block force equilibrium is designated as DT and
DC, respectively. Therefore, the free-body of the compression block is (neglect small

contribution from compressive loads at the embedment/concrete interface) under a

change m anchor rod tension DR is:
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+
To*D C,+DC

Interface #2 .

Compression Block
/

R+ JR

From the analysis in Appendix A associated with the cask/embedment connection
(interfaces 1 and 2 in Figure 1), spring rates for the cask anchor studs and for the
interface compression resistance have been computed. Identify these spring rates as “Kyp;”
and “Kefr;”’, respectively (consistent with the nomenclature in Appendix A) and note that
compatibility of displacements at the interface requires that

Dr DC - ®)

Therefore, the embedment anchor rod tensile force change “DR” is accommodated by

changes in cask anchor stud tension “DT” and loca] interface compression, “DC” as

follows:
Kbl keﬁ'l
DT = (~——————)DR DC = (—————)DR )
kem +Kb] kej]'l + K,

Since kegr1 > Ky (see calculation in Appendix A), it is clear that the embedment anchor
rod tensile loads are primarily accommodated by a decrease in the compression at
interface #2 (and #1) rather than a large increase in cask anchor stud tension. Separation

at interface #2 will not occur as long as
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(10)

k
C,— DT D50
K

b1

Therefore, since the initial interface compression is equal to the cask anchor stud preload
(after creep of the concrete under the embedment plate has occurred so as to eliminate
any preload induced in the embedment anchor rods by the preloading of the cask anchor

studs), separation at the metal-to-metal interfaces occurs when the change in stud tension,

DT, satisfies:

pra7, Ko (11)
0
kg

Equation (11) permits the computation of the maximum incremental cask anchor stud
tension that will lead to local separation at the cask/embedment plate interface and at the

embedment plate/compression block interface.

‘We now consider the initial preload operation. The following sketch shows the
compression block subject to initial preload “Tp” in the cask anchor studs, which is

resisted by interface compression “Cp”, and induced tension “Rp” in the embedment

anchor rod.
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Cp
u
1
//'
COMPRESSION
BLOCK

The equilibrium equation is

Tp=Cp+Rp

Tp is assumed to be specified and Cp and Rp are related to “u”, the average movement of

the compression block, by the relations:

Cp=kem u

Rp=K;u
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The stiffness values for the compression elements and for the anchor rod are given in

Appendix A. Solving the three equations for u, Cp, and Rp gives the results:

Kr T;

T D
sz_Lf"__ Rp=-L 1 __
eff] I’ceﬁrl

From Appendix A, the cask anchor stud stiffness divided by the interface compression

stiffness is:
K
B~ 0.177
eff1

Since the nominal diameters of the cask anchor stud and the embedment rod are equal,
the ratio of anchor rod stiffness interface to interface compression stiffness (based on

elastic length) is:

K 01778298875 _ 4 130505
ko 48"

Using the value,

Tp = 157,000 Ib. (approximate value per stud simulated in dynamic analysis)
with the appropriate stiffness ratios, gives

Cp=0.970314 Tp = 152,339.2 Ib. Rp =0.029686 Tp = 4,660.7 Ib.

The anchor rod tension that develops is resisted by the cone of concrete surrounding the
anchor rod. Since concrete will creep, the anchor rod induced tension, “Rp”, will relax

over time and the initial preload and the interface compression will change to
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accommodate the relaxation. The sketch below shows the configuration during the

]ﬁp+dTo
Cp+dCo

L]

relaxation period.

t

L

o

u+du

COMPRESBION
BLOCK

Rp-dR

The equilibrium equation relating the incremental changes in Joad, after using the relation

between Tp, Cp, and Rp, is:
dTo=dCo —dR ;dR=Rp (complete relaxation of the anchor rod load)
We also make use of the incremental force-deflection relations:

dTo=-Kpg; xdu dCo =k x du
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The solution for the incremental load changes is:

K%
dlo =——L_2' _ —_0.150382x4,660.71b. = —700.8871b.
1+ K
ke/ﬂ
.Rp
dCo=——%X _  =30959 813/b.
1+Kn
ko

Therefore, after the relaxation has occurred, the cask anchor stud preload and the

interface compression between the cask and the embedment and between the embedment

and the compression block have the values:

TO = Tp + dTo = 156,299 Ib.
C0 = Cp +dCo = 156,299 b

The above computation demonstrates that there is a 0.445% difference in the preload due
to the presence of the embedment anchor rods during the initial preloading of the cask
anchor studs. This small difference is ignored in the remaining analyses. Returning to
equation (11), above, the incremental cask anchor stud tensile load, prior to local

separation at the base of the overpack, is calculated as:
DT =27,789 Ib.

The results of the post-processing are unfiltered results that contain high frequency peaks
due to the large stiffness values associated with the interface. While it is recognized that
these peaks appear to be correlated in time with MPC-to-HI-STORM impacts, for
structural analysis purposes and comparison with allowable stresses appropriate for static

load scenarios, the results are filtered at 40Hz, a frequency that ensures complete capture
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of the input energy content from the input seismic excitation. The commercial code
MATLAB s used to filter the results from the postprocessor. Appendix C contains a
typical “m” file for the MATLAB session. The input is the output time histories of the
vertical force and moments from the Fortran code in Appendix C and the output is a
direct plot of the unfiltered and filtered results on a single plot. This particular “m” file
has previously been used to support the data analysis of the HI-STAR impact limiter tests
described in the HI-STAR 100 SAR (10CFR71 application).
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8.0 COMPUTER FILES

All relevant computer files associated with this calculation package are archived on the

Holtec Server. A directory listing of computer files is given below:

The seismic zip files contain individual VN files and excel spreadsheets with all meter

data.
The post-process zip file contains all files associated with the post-processing.

This report, appendices, and zip files for the finite element runs are found in the

directory:
Projects\1073\ais \reports\hi2012618\rev1. This directory was created on 3/1/01

A listing appears below:
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For revision 2, the relevant files are located in the directory

Projects\1073\ais \reports\hi2012618\rev?2.

A Iisting appears below:

[y et =T Name - - ] Size| Type | Modified
] L‘i__] : boacd @j”$201 261811.00 1KB Microsoft Word Dac... 37172001 4:11 PM
e @Anchor Figures.doc 184KB Microsoft Word Doc... 272072001 12:42 PM
REV 1 #{ ANCHOR-1.jpg 135KB  JPEG Image 2/23/2001 5:03 PH
@ APPENDA revl.med 118KB Mathcad Document 3/1/2001 1:55 P
Select anitem to view its description. APPENDB.doc 53KB  Microsoft Word Doc... 173172001 12:24 AM
See also: APPENDC.doc 71KB Microsoft Word Doc...  2/28/2001 7:49 AM
My Documents Cover Page.pdf 10KB Adobe Acrobat Doc...  1/31/2001 2:46 PM
My Network Places FIGURES for REV... 510KB  Microsoft Word Doc...  2/24/2001 12:53 PM
My Computer HE Accel 4-7%1S... 78438KB  WinZip File 2/20/2001 3:12 AM
. 353 HE Neg VT pestuls 4550 KB Microsaft Excel Wor...  2/24/2001 11:50 AM
@ HENEGpost.xis 8,797 KB Microsoft Excel Wor... 272672001 3:26 PM
@hepostxls 8.823KB  Microsoft Excel Wor...  2/25/2001 1:21 PM
Hi2012616:1.DOC 25979KB  Micrasoft Word Doc... 34172001 3:47 PM
Hi2012618r1.zip 7123KB  WinZip File 3/1/2001 3:49 PM
LTSP Accel 5-5% 1. 75,227 KB WinZip File 272072001 8:24 AM
ltsp figs.doc 115KB  Microsoft Word Doc...  2/26/2001 11:15 AM
ltsppost #ls 8,797 KB Microsoft Excel Wor... 272672001 3:52 PM
E] MX-HEOUT.txt 488KB  Text Document 2/23/2001 12:35 PM
E) Mx-tspnegOUT it 487KB  Text Documert 2/25/2001 11:54 AM
@ MX-LTSPOUT.tst 485 KB Text Document 2/24/2001 10:16 AM
r‘é] MX-NEGHEQUT st 488KB Text Document 272472001 11:27 AM
=) MX-NEGLTSPOU... 488KB  Text Document 2/24/2001 12:29 PM
(E) MY-HEDUT..txt 488KB Text Document 2/23/2001 12:37 PM
E] MY-ltspnegBUT.txt 487 KB Text Document 2/25/2001 1215 PM
@ MY-LTSPOUT.txt 4B8KB Text Daocument 2/24/2001 10:23 AM
El MY-NEGHEOUT st 488 KB Text Document 2/24/2001 11:37 AM
f_‘i:'] MY-NEGLTSPOU... 488 KB Text Document 2/2472001 1236 PM
Neg HE Figs.dec 114KB Microsaft Ward Doc...  2/26/2001 7:49 AM
EDNEG HE VT D2:21... 75105KB WinZip File 2/22/2001 7:40 AM
@Neg LTSP FIGS.doc 118KB  Microsoft Word Doc...  2/25/2001 12:21 PM
NEG LTSPVT 2:2... 75,477KB  WirZip File 2/2472001 7:44 AM
@ NEG LTSP VT po... 11.983KB  Microsoft Excal Wor...  2/24/2001 1213 PM
Meglsppost xls 8.793KB Microsoft Excel Wor...  2/25/2001 1:16 PM
postprocess 2-24-... 43,082KB ‘WinZip File 2/26/2001 3:54 PM
[MPoststud.exe 408KB  Application 2/25/2001 1:25 PM
@ POSTSTUD.FOR 5KB Fortran Source File 2/25/2001 1:23 PM
relfigs.doc 148KB  Miciosoft Word Doc...  2/5/2001 8:38 AM
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T ek Nemez oo ] S| Types | Modfied . ]
T . = : :
i l : Sornadd L_l sectorlLug FEA File Folder 57472001 222 PM
e @APPENDA revl.med 119KB  Mathcad Document 37172001 1:.55PM
REV2 B)APFENDB. doc 59KB Micosolt Word Doc...  1/31/2001 1224 AM
B APPENDB12.doc 58KB  Microsoft Word Doc... 47472001 318 PM
Select an item to view its description. B APPENDC.doc 71KB  Microsoft Word Doc..  2/28/2001 7:43AM
See also: Cover Page.pdf 10KB Adobe Acrobat Doc...  1/3172001 2:46 PM
My Documents !—i1201 2618:2.00C 56,371 KB Microsoft Wor-d Doc..  4/29/2001 10:43AM
Wy Network Places mterface.vsd 1BKB  VISIO 4 Drawing 4/5/2001 8:40 AM
intetim rev? test pdf 12273KB  Adobe Acrobat Doc...  574/2001 9:22 AM

My Computer

The finite element analyses results for the revised sector lug analyses are located in the
following directories:

\projects\1073\jz\sector lugs\preload\final run

2 lMod ev

S Tie.

W R
he] AnchorP14V.inp 7KB INPFie 4/6/2001 325 FM
Pl % BCig 124KB  JPEG Image 4/6/2001 324 PM
Final-Run 8 Loadjpg 122KB JPEG Image 47612001 315PM
8 SintG.jpg 53KB JPEG Image 4/6/2001 332 PM
Select anitem to view s descripon. Y SxBPlate.pg 45KB JPEG Image 4/6/2001 343 PM
— Y Skl Gussetipg 46KB JPEG Image 4/6/2001 345 PM
by Documents Y SwlRingpg 47KB  JPEG Image 4/6/2001 342 P
‘”—‘—M ek Places Y SxAGusselipg 44KB JPEG Image 4/6/2001 3:48 PM
"L“‘—M Conoule # sxURig g 44KB  JPEG Image 4/6/2001 3:41 PM
?fSy-BPlate.ipg 46KB JPEG Image 4/6/2001 350 PM
# Syl Ringipg 47KB JPEG Image 4/6/2001 342 PM
#Y Syshelljpg 45KB  JPEG Image 4/6/2001 236 PM
#f SpURingipg 44KB  JPEG Image 4/6/2001 340 PM
g'f SzLGussetjpg 44KB JPEG Image 4/6/2001 346 PM
#f S2RGussetjpg 45KB  JPEG Iinage 4/6/2001 347 PM
#f Szshelljpg 45KB JPEG Image 4/6/2001 335 PM
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z;x el MName # -~} Sge[Twe - [Modled - ]
= bk Fa] Anchor524 inp 7KB INPFik 47572001 £:40PM
Sl #f NewModeljpg 194KB  JPEG Image 4/5/2001 1:11 PM
Final-Run # SintBPlateog 45K JPEG Image 4/5/2001 453 PM
# SintG.jpg 63KB JPEG Image 47502001 4:45 PM
Selpct an item to view ts description. Y SintLGussetjg 46KB  JPEG Image 4/5/2001 4:52 PM
oo s ﬂ' SirtLRingpg 49KB  JPEG Image 47572001 450PM
My Documerts g‘ SintRGusset g 45KB  JPEG Image 41502001 53PN
My Network Places : g‘r Smt-shgll.]pg 61KB JPEG Image 4/5/2001 448 PM
VS # SintURingpg 44KB  JPEG Image 4/5/2001 4:43PM
My Computer — _
# Szshelljpg 53KB  JPEG Image 4/572001 447 PM

For Rev. 3, only the main text was updated to incorporate comments. The directory
listing is \projects\1073\ais\reports\hi2012618 \rev3

B3.106KB  Microsalt Word Doc..  6/17/2001 8124M
,@Hesponse to Com.. 1874KB Microsoft Ward Doc...  6/17/2001 811 AM
iev3 doc onlyzp 12817KB WiZpFie 641772001 815 AM

REVS

For revision 4, there were only text changes — the updated file is in
\projects\1073\ais\reports\hi2012618\rev4 (see footer).

For Revision 5, the revised Main Text and the revised Appendix A are located in the new
subdirectory. All other files that are unchanged remain in their respective directories
above.

\projects\1073\ais\reports\hi2012618\rev5 (see footer).
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9.0 RESULTS OF ANALYSES

9.1  Quasi-Static Analyses

A conservative assessment of the safety factors in the sector lugs under stud tension &
obtained by performing a finite element analysis of a repeated element of one of the
sector lugs containing a pretensioned stud. Figure 8 shows the modeled section and the
finite element mesh and boundary conditions. The sector Iug portion modeled involves
two gussets, and the associated HI-STORM shell section encompassing 50% of an inlet
air duct and one-half of the structure between the stud being simulated and the next stud
around the periphery. Figure 9.1 shows the loads applied for the preload condition. For
the load case simulating preload, the bounding stud load of 160 kips is applied as a
uniform pressure applied over a 5”x 5” section of the extended baéeplate simulating the
washer between two gussets. The balancing loading from the interface is applied as a
pressure over the extended baseplate flat plate surface between the adjacent gussets. For
the load case involving preload plus seismic excitation, the bounding case of local
separation is considered and a load conservatively equal to the stud capacity is applied as
a uniform pressure load over the 5”x 5” load patch simulating the washer. The most
limiting segment of the sector lug is the portion containing one stud that is adjacent to an
inlet duct. Two cases are considered: (1) the pre-loaded state (a Normal Condition of
Storage-Level A stress limits apply); and, (2), the seismic load condition at the location
of the maximum tensile load in a stud (an Accident Condition of Storage — Level D stress
intensity limits apply). Figures 9.2-9.14 and 10.1-10.9 present stress results for the

following representative load conditions, respectively.

Level A Analysis — Preload /stud = 160 kips (bounds the applied preload of 157 kips).
Level D Analysis — Maximum Load Per Stud = 214.4 kips (bounds computed load and is
slightly below the ultimate capacity of 215.6 kips computed in Appendix A)
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In the Level A analysis, the resisting local foundation pressure exactly balances the
preload. For the Level D analysis, local separation is conservatively assumed (it is
demonstrated in Subsection 9.2 that there is no separation) and a bounding load
approximately equal to the limit load permitted for the stud (70% of stud material
ultimate strength) is assumed. The use of this load permits evaluation of the HI-STORM

sector lug stress state under tensile load independently from the results of the various

dynamic analyses.
The ANSYS input files are given in Appendix B.

The discussion below details how the safety factors for the sector lug are computed.
Table 2 is a summary of the key results Allowable values are from Tables 3.1.10 and
3.1.12 of [11.4] for SA-516 Grade 70 @ 200 degrees F. The results reported in the
summary table below are based on visual examination of applicable figures for each load
case. For the preload case, primary and secondary stresses are considered. However, as
Level D evaluations consider only primary membrane and primary bending stresses,
secondary stresses arising from discontinuity stresses arising in the sector lug flat plate
sections are disregarded in the evaluation of safety factors. For the fatigue evaluation,
however, local stress intensities near the shell connection and adjacent to the load patch
are considered. Finally, it is noted that since the results presented in Subsection 9.2
demonstrate that the maximum cask anchor stud load will not exceed 165,000 Ib.,
computed safety factors in Table 2, based on the ultimate capacity of the stud as a load
input, may be further amplified by the multiplier 1.31 (see calculations in Subsection 9.2

below).

For the preload case, the ASME Code stress limits are based on maximum stress; Figure
9.2, however, provides a sense of the state of stress in the component under preload by a
stress intensity plot for the entire component modeled. Figures 9.3-9.14 provide the
individual surface stresses on the structural members making up the sector lug region
under study. The largest stress computed anywhere in the sector lug is a circumferential

- stress in the lower annular plate section under the loaded region (Figure 9.6). The
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allowable stress for this primary bending stress is 1.5 x Code allowable membrane stress
at temperature. Table 2 provides the computed safety factor. Independent confirmation of
the magnitudes of the applied loading is provided by a compilation of the vertical
reactions at all nodes restrained in this direction. As expected, the net vertical reaction at

restrained nodes is zero.

For the seismic load case where separation is assumed to occur, Figure 10.1 documents
the surface stress intensity state for the entire modeled sector lug. A check of the net
vertical réaction load at the restraint nodes provides confirmation that the correct
maximum stud capacity load has been used as the input load. We note the existence of
large values for surface stress intensity near the region directly loaded by the stud, at the
joint between the upper annular ring and the shell, and at local points where sharp comers
appear in the model. These last areas are not considered as the large stress intensities
arise solely from the neglect of comer radii in the finite element model. Therefore, for
evaluation of primary stress intensity safety factors, we need consider only the results
from Figures 10.2, 10.3, and 10.7 that show the distributions for the baseplate and lower
annular ring, and for the overpack shell. Specific results used herein are obtained from
visual evaluation of the graphical results. From Figures 10.2 and 10.3, the stress intensity
i the baseplate and annular ring, at the location of the overpack shell connection, is
48,309 psi. From Figure 10.3, the stress intensity under the load is 43,010 psi. The extent
of circumferential length over which a stress state should be considered as primary at this
location is established from the following figure that shows a portion of the lower annular

ring and the stud location between two gussets and the overpack shell viewed from

above.
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’« Le

N =

pd

Stud

Assuming that the “region of influence” of the stud extends back to the overpack/shell
joint at a 45-degree angle, the result for “Le” is 9 inches. Although the gussets are not
shown in Figure 10.3, it is easily established that the extent of the region stresses to
48,309 psi is about 50% of “Le”. Therefore, the safety factor in Table 2 for primary stress
Intensity in the baseplate/lower annular ring is computed using 43,010 psi.

Now consider the surface stress intensity in the overpack shell in the region above the
sector lug upper annular ring shown in Figures 10.1 and 10.7. The maximum value is
86,641 psi but clearly this value is applicable only for a fatigue evaluation. To
differentiate between primary and secondary state of stress intensity, we note that the
“bending boundary layer” in a shell is proportional to R with a proportionality factor
of at least 2 usually applied. For the shell dimensions R=66.25” and t=0.75", R =
7.05”. Therefore, stress intensities closer than 7.05™ (in the vertical direction) to the
annular ring and less than 14.1” in circumferential extent are clearly of a secondary
nature. Based on the above consideration, from Figures 10.1 and 10.7, the primary stress
Intensity is set at 43,722 psi for the purpose of establishing the Level D safety factor. A
review of the results for the remaining components of the sector lug shows no higher

primary stress intensity state. The key results are summarized below:
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TABLE 2

SUMMARY OF RESULTS FOR SECTOR LUGS FROM STATIC FEA EVALUATION

Item Calculated Allowable | Safety Factor = (Allowable
Value from Value Value/Calculated Value)
FEA from

FSAR

Maximum Primary Membrane + 10.23 26.3 2.57

Bending Stress (ksi) — Case 1 -

Preload (Figure 9.6)

Maximum Primary Membrane + 43.01 62.3 145

Bending Stress Intensity in Lower

Annular Ring Away From

Discontinuity (ksi) — Case 2 — Stud

Capacity (Figure 10.3)

Maximum Primary Membrane + 43.72 62.3 1.43

Bending Stress Intensity Overpack

Shell Away From Discontinuity

(ksi) — Case 2 — Stud Capacity

(Figures 10.1 and 10.7)

Maximum Baseplate Shear Stress 10.21 294 2.88
(ks1) (Appendix A, Sec. 5)
Maximum Weld Shear Stress — 26.997 29.4 1.089

Lower Annular Ring-to-Gussets
and Overpack (ksi) (Appendix A,
Sec. 5)

Maximum Weld Shear Stress — 23.482 294 1.518
Gusset-to-Overpack Shell (ksi)
(Appendix A, Sec. 5)

Maximum Secondary Stress 86.64 Fatigue Not Applicable
Intensity (ksi) Fatigue Evaluation
(Figure 10.7)

The most limiting weld stress is obtained by evaluating the available load capacity of the
fillet weld attaching the extended baseplate annulus region to the gussets and to the shell.
In Appendix A, this weld calculation is performed for the cask anchor stud loading based
on the Level D limit stud load. Figures 10.8 and 10.9 are used in the weld analysis to

evaluate the moment at the base of the gusset about a radial axis.
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9.2  Dynamic Analyses

Figures 11 through 46 show results of the dynamic analysis using the design basis

seismic time histories as input accelerations to the ISFSI pad. Figure 11-19 present results
for the LTSP event, Figures 20-28 present results for the HE event, Figures 29-37 present
results for the LTSP event with vertical seismic excitation direction reversed, and Figures

38-46 present results for the HE event with vertical seismic excitation direction reversed.

We note that the dynamic simulation, which uses an impulse-momentum relationship to
simulate the rattling contact between the MPC and the HI-STORM, leads to results
having a number of sharp pezks during the high intensity period of the motions that are
found to coﬁespond to lateral and vertical impacts of the MPC. As noted earlier, given
that the stress intensity limits in the Code assume static analyses, filtering of the dynamic
results is certainly appropriate prior to comparing with any static allowable strength. To
ensure capturing all seismic energy content (primarily occurring at a frequency below 25
Hz), a filtering frequency of 40 Hz is applied to the interface compression, to the
overturning moments, and to the embedment anchor rod tension loads. Subsequent

combinations of these quantities to form net moments and shears are made using the

filtered results from the simulations.

The interface loads and moments at the embedment/ISFSI pad concrete interface are
summarized in tabular form in Table 3. These interface loads are obtained from the post-
processing algorithm established in Section 7. Graphical results for the interface loads
and moments are reported for both unfiltered and filtered (after removal of higher
frequency (above 40Hz) peak values). The filtered results are obtained directly from the
output graphics from the Matlab processing (note that the title on each Matlab graph

reports the filtered peak values).
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TABLE 3

SEISMIC EVENT AT ISFSI HE LTSP HE** LTSP**
Maximum/Minimum Interface | 674.2/127.6 | 684.1/105.8 | 773.3/130.6 | 632.0/55.6
Compression Force (kips)***

Maximum Interface Shear Force | 509.4 432.0 379.9 325.8
Along X axis (kips) *

Maximum Interface Shear Force | 460.5 355.5 426.1 364.6
Along Y axis (kips)* :
Maximum Net Interface Shear 515.0 440.0 428.0 390.0
Force (kips)

Maximum Interface Moment 54,564 42,1392 50,498 43,209
About X Axis at Interface (kip-

n.)

Maximum Interface Moment 60,369 51,197.2 45,017 38,603
About Y Axis at Interface (kip-

in.)

Maximum Net Interface 61,000 52,000 50,500 46,000
Moment (kip-in)

Effective COF at 0.180 0.154 0.150 0.132
Cask/Embedment Interface

Maximum Tensile Load in 62.13 48.85 49.73 42.34

Embedment Anchor Rods (kip)

* Base Maximum Shear forces are computed by dividing the appropriate maximum
moment by the height to the centroid (118.5 inch). Y-Shear goes with MX, X-Shear goes

with MY.

** These simulations have the vertical excitation reversed in direction over the total event

time.

*#* Includes dead load = 360,000 Ib.

Subsequent to the anchored cask analyses, it was determined that the Hosgri seismic
event at 7% damping required scaling-up by 7% [Reference 11.14] in order to meet SRP
3.7.1 spectral matching criteria; the Hosgri time histories for 4% & 5% damping,
however, need no scaling [Reference 11.14] to conform to SRP 3.7.1 spectral matching
requirements. The LTSP seismic event, which does not provide bounding loads for the
pad design, needs scaling at 5% [Reference 11.14] in order to completely satisfy SRP
criteria. We note, however, that the LTSP does not provide the bounding inputs for the
pad design; this remains true even if the results for the LTSP input are scaled up by 5%.
If we therefore limit discussion to the bounding HE, in order for the results reported in
Table 3; to be completely in conformance to the regulations, no more than 5% damping
should be associated with the cask/concrete compression interface (the reported results
are based on 4% steel/ 7% concrete damping for the Hosgri event per Appendix A). Itis
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our considered opinion, based on engineering judgment that the effect of a decrease in the

damping at this location (all other damping values are at 4%) would lead primarily to

additional amplifications only for high frequency contributions. Since the results of e
wmterest for pad design are filtered to remove components above 40 Hz, we expect that a

damping reduction at the concrete/cask interface will have negligible effect on the results

reported m Table 3.

The maximum net shear at the base of the embedment plate is 515 kips. Based on the

bounding cask weight of 360 kips, we see that the effective “g” loading on the cask is

Gerr = 515/360 = 1.43

It is clear that the cask design basis deceleration level (from the FSAR) of 45 g’s is not

exceeded during the seismic event.

Subsection 3.4.7.1 of [11.4] presents stress results for a load of 169.2 kips applied at the
center of a cask that is considered fixed to the ISFSI slab. The maximum membrane

stress in the overpack steelwork due to this lateral load is computed in [11.4] as

S =1,573 psi

Therefore, under the amplified lateral load induced by the seismic event, the HI-STORM

shell metal stress is

S1=8x515/169.2 = 4,788 psi

From Table 3.1.12 of [11.4], the allowable primary membrane stress intensity (@ 350
deg. F) is 22,100 psi. Therefore, the safety factor for the HI-STORM metal shell is:

SF=22,100/4,788 = 4.62
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Figures 19, 28, 37, and 46 are plots of the net shear/current compression force at the
steekto-steel interfaces #1 and #2 (see Figure 1) based on the assumption that the
computed compression force at the base of the embedment plate, mcluding the dead
weight, is simply increased by the initial steel-to-steel compression force from the pre-
load in the cask anchor studs (16 studs x 157 kips/stud = 2,512 kips). The four figures
essentially define the coefficient of friction that must exist at the cask/embedment plate
iterface in order to ensure that there is no relative sliding at that location. From the
simulations performed, the largest required value for the coefficient of friction,
summarized in Table 3, is 0.18. In accordance with the ASME Code [11.6,NF-3324.6,
Table-3324.6 (a)(4)-1], for studs used as frictional joints, we have conservatively
assumed nterface frictional resistance to be a maximum of 25% of the normal force at
the interface (i.e., a minimum coefficient of friction of 0.25 can be assumed to exist at the

interface). Therefore, the ratio of minimum available friction coefficient to required

friction coefficient is:

0.25/0.18 =1.39

We now examine the steel-to-steel interfaces to ascertain whether there is any local
separation between the embedment plate and the compression block and the cask and the
embedment plate. As shown in Section 7, the embedment anchor rod tensile load is
reacted by a change in tension in the preloaded cask anchor studs and a change in
compression at the steek-to-steel interfaces between the cask and the embedment plate
and between the embedment plate and the compression blocks. To evaluate the load
swing in the cask anchor stud capacity, we note from Table 3 that the maximum

excursion in any embedment anchor rod tensile force, “R”, is:

R =62.13 kips

Using this value, together with equation (1 1) in Section 7, and stud and interface stiffness

computed in Appendix A, Sec. 2.3, the increase in cask anchor stud tension and the

corresponding decrease in- the local interface compression is:
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T=10.15 x R =9.3195 kips; C=-0.85xR=-52.8105 kips

It has been shown that interface separation will not occur until the incremental change in

cask anchor stud tension exceeds
Tmax = 27,789 kips

Therefore, we can define a safety factor against local separation at the cask/embedment

plate interface as:
SF = Tnax/T =27.789/9.3195 = 2.982

Note that this safety factor is simply a measure of the effectiveness of the preload; there

1s no regulatory requirement that needs to be met.

We now evaluate the safety factors associated with the stud under the loadings associated
with maximum filtered tensile load (anywhere). Incorporating the incremental change, T,
in the cask anchor stud, the maximum cask anchor stud tension is:

Stud Tension = 157 kip + 9.3195 kip = 16632 kip.

Under seismic action, the permitted stud load is 215.6 kip (see Appendix A); therefore,

the safety factor on cask anchor stud tension is:

SF = 215.6/166.32 = 1.296

In accordance with the ASME Code, no shear force need be considered in the stud since

the joint has been shown to function as a frictional joint.
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To evaluate the propensity for a failure by fatigue in the sector lug, we use the results
from the finite element analysis of the sector lug under the limiting tensile load. From
Figure 10.7, the maximum stress intensity range is 86,641 psi just above the overpack
shell/upper annular ring connection. We assume that the fatigue reduction factor is equal
to increasing the stress intensity by a suitable stress concentration factor, which is
associated with an angle in tension. From [11.10, Table 17.1,case 22], K=2.50 (assuming
a radius equal to the weld size at that location). Then a bounding alternating stress

intensity factor for fatigue evaluation of the sector lug is
Sa=.5x 86,641 psi x 2.5 = 108,301 psi for 20 stress cycles

Using Table 1.9.1 (associated with Figure 1.9.1) from Appendix I of [11.7], the Safety

factor, SF, is computed as
SF = 465 cycles/20 cycles = 23.25

Therefore, we again conclude that a fatigue fajlure is not credible.

9.3 Environmental Loadings

In contrast to a freestanding HI-STORM 100 System, the anchored overpack is capable
of withstanding much greater lateral pressures and impulsive loads from large missiles. In
the HI-STORM FSAR [11.4], a number of wind and missile strike evaluations have been
performed for a freestanding HI-STORM. The site-specific missile strikes have also been
evaluated in [11.12]. The conclusions reached in the FSAR and in the site specific
analysis are that missile strikes pose no credible threat to the integrity of the HI-STORM
storage system and there would be no potential for cask tipover in the event the HI-
STORM were to be considered a free-standing cask. The conclusions for an anchored
cask must be the same, insofar as the cask is concerned. However, we note that the ISFSI

pad design should evaluate the effect of a large missile strike at the top of the cask based
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on the assumption that the entire overtumning moment must be reacted by the foundation.
Reference [11.13] presents estimates for the impact force transmitted to a target. For the

values associated with the DC ISFSI, the overturning moment from a site-specific large

tornado missile plus tornado wind is computed in [11.12] as:
M(overtuming) = 2,448 kip-ft = 29,376 kip-inch

Since this unfiltered moment does not exceed the maximum filtered peak value of 61,000
kip-1n reported in Table 3, no additional load case need be considered. The cask can
accept this load and meet the requirements of the FSAR even if the cask anchor studs
were removed. We conclude that there will be no separation at the cask/embedment plate

interface nor will the cask anchor studs be overstressed in the event of a tornado missile

strike.

Nevertheless, we report this load case for completeness of the interface loading as an
additional case for consideration by the ISFSI pad designer (note that all other casks are
subjected only to tornado wind although the case of tornado wind alone will not lead to

any appreciable overturning moment compared to the values computed for a seismic

event).

Vertical Load = 360,000 Ib.
Overturning Moment = 29,376 kip-inch
Shear Load = 127,031 Ib (Overturning Moment/Cask Height)

These results bound transmitted loads from all other missile strikes at Diablo Canyon.

The design basis wind is 80 MPH with a 1.1 gust factor [11.12]. Appendix 3.C of the HI-
STORM FSAR [11.4] calculates a wind force of 32,730 Ib for a 360 mph tornado wind.

Therefore, for the design basis wind, the force is estimated as:

F(wind) = 32,730 x (88/360)? = 1,956 Ib
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This produces an overturning moment
M(wind) = 1,956 1b x 118.5 inch = 232 kip-inch

The results in Table 3 show clearly that this is an insignificant moment that will be borne
primarily by embedment compressive load redistribution, and will add no significant
incremental load to the initial stud preload. For the tornado wind speed specified in

[11.1, Sec. 6.2.2.3], the force F(wind) is

F(wind) = 32,730 x (300/360)* = 22,729 1b
and M(wind) is

M(wind) = 22,729 Ib x 118.5 inch = 2693.4 kip-inch

The effects of tomado wind alone, based on the design basis tornado wind in [11.1],
outside the fuel handling building will only alter previous results by 4.4% (based on the

calculated seismic maximum net moment.

10.0 SUMMARY AND CONCLUSIONS

This backup calculation package supports the structural integrity evaluation of the Hl-
STORM 100A System required to deploy HI-STORM 100SA casks at the Diablo Canyon
ISFSI. All analyses presented here demonstrate the viability of the anchored HI-STORM

100A in a high seismic environment and under external environmental loads.

The results from the series of evaluations performed in this report are sumimarized below:
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The anchored casks do not develop body decelerations that exceed the cask design basis

of 45 g’s.

The state of stress in the pre-tensioned cask anchor studs and in the cask flange and shell

meet the stress limits of the ASME Code Section I1I, Subsection NF and Appendix F.

The interface loads at the lower surface of the embed plate are summarized in tabular
form. The values are obtained from the time histories that result from the dynamic
simulations. These time history results are filtered (to mﬁove higher frequency (above
40Hz) peak values) prior to reporting the peak results in the table.

The interface load Table 3, together with the added result for large missile impact,
provides the recessary design input to the ISFSI pad designer.
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FIGURE 3. - HE ACCELERATION TIME HISTORIES FOR DIABLO CANYON
ISFSI PAD
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FIGURE 5 - LOCATION OF CASK ANCHOR STUDS AND EMBEDMENT
ANCHOR RODS
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FIGURE 6 EXPLODED VIEW - GROUND PLANE, OVERPACK, MPC, AND
OVERPACK TOP LID
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FIGURE 7 ASSEMBLED HESTORM 100A ON PAD - MPC INSIDE OVERPACK
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FE Analysis of Anchored HI-STORM 100A Under Preload

FIGURE 8 SECTOR LUG FINITE ELEMENT MESH AND BOUNDARY

CONDITIONS
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PE Analysis of Anchoréd HI-STORM 100A Under Preload

ANSYS 5.6

APR 6 2001
15:31:42
NODAL SCOLUTION
STEP=1

SUB =1

TIME=1

SINT (Ave)
Powet(-‘:r’ap‘hics '
EFACET=1
AVRES=Mat

DMX =.004505
SMN =4.484
SMX =127784
4.484
1424

FIGURE 9.2 STRESS INTENSITY DISTRIBUTION ~CASE 1 PRELOAD
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FIGURE 9.5 RADIAL STRESS IN SECTOR LUG LOWER ANNULAR RING —
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FIGURE 9.8 VERTICAL STRESS IN LEFT GUSSET - CASE 1 PRELOAD
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FIGURE 9.9 RADIAL STRESS IN RIGHT GUSSET — CASE 1 PRELOAD
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FIGURE 9.10 VERTICAL STRESS IN RIGHT GUSSET - CASE 1 PRELOAD
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FIGURE 9.11 RADIAL STRESS IN UPPER RING — CASE 1 PRELOAD
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FIGURE 9.12 CIRCUMFERENTIAL STRESS IN UPPER RING — CASE 1
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FIGURE 9.13 CIRCUMFERENTIAL STRESS IN HI-STORM SHELL — CASE 1
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FIGURE 9.14 RADIAL STRESS IN HI-STORM SHELL — CASE 1 PRELOAD
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FE Analysis of Anchored HI-STORM 1004 Under Seismic Load

FIGURE 10.1 SECTOR LUG STRESS INTENSITY - CASE 2 MAXIMUM STUD
CAPACITY

Report HI-2012618 84
G:\Projects\1073\AIS\REPORTS\HI-2012618\Rev 5\Hi2012618r5.DOC



ANSYS 5.6
APR 5 2001
16:53:40
NODAL SOLUTION
STEP=1

SUB =1

TIME=1

SINT {AVG)
PowerGraphics
EFACET=1
AVRES=Mat
DMX =.022057
SMN =11293
SMX =53104
11293
15939
20584
25230
29876
34521
39167
43813

S8 49458
Bl 550
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FE Analysis of Anchored HI-STORM 100A Under Seismic Load

FIGURE 10.7 STRESS INTENSITY IN HI-STORM SHELL ~ CASE 2
MAXIMUM STUD CAPACITY
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FE Analysis of Anchored EI-STORM 100A Under Seismic Load

FIGURE 10.8 SZ STRESS-STUD SIDE OF LEFT GUSSET — CASE 2 MAXIMUM
STUD CAPACITY
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ANSYS 5.6
MAY 7 2001
10:25:12
NODAL SOLUTION
STEP=1
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TIME=1
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- AVRES=Mat
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FE_Analysis of Anchored HI-STORM :100A Under’ Seismic Load.

FIGURE 10.9 SZ STRESS-INLET AIR DUCT SIDE OF LEFT GUSSET — CASE 2
MAXIMUM STUD CAPACITY

Report HI-2012618 92
GAProjects\1073\AIS\REPORTS\HI-2012618\Rey 5\Hi2012618:5.D0C



I
1
»
»
)
1
]
1
'

S#m e cmnmeeceademmeesceeta o mmeee—-

1
1
H
'
1
1
1
)
'
1}
i
v
13
I3
I3
H
i
)
i
f
1}
H
h
:
T
i
:
i
1
'
'
:
H
:
Tt
H
1
H
H
1
2
!
H
'
1
:
:

o e—m————

Rl e R LT T SO SR U OUORSPRO

3
]
)
1
)
¢
]
1
.

B DD LT T T E P

s g

dom e

premmee——e

1 S

]
H

“veemmemmtembaanrces o cmchanccemseceaada e nnaanan

)
1
.
'
»
s
.
v
]

LIV L

fomeceecmmemeqescnocacanaagren

B T R LR PSR

HO

FIGURE 11 COMPRESSIVE FORCE AT INTERFACE (Unfiltered and Filtered) —

LTSP SEISMIC EVENT

93

1

2012618

Report HI-

.DOC

201261815

2012618Rev 5\H.

\1073\AIS\REPORTS\HI-

Tojects

\P

G



!

I
'
1
1
]
:
1
3
.
’
'
v
]
'
]

R e S ettt i LR E L CEE TP PR P,

R e L e D Rl R P R OU IR IR LU I IIPPILPS APPSR

D i e T T NP S

»
v
b
]
1
[
]
»
+
]
]
]
:
]

U

[ SR T
SO P

LTSP

FIGURE 12 MOMENT “MX” AT INTERFACE (Unfiltered and Filtered) —

SEISMIC EVENT

DOC

94

2012618\Rev 5\Hi2012618r5

2012618
rojects\1073\AIS\REPORTS\HI-

\P

Report HI
G




R s ae R

R it R T Tt

emmuosdorrscmcanc e decar et e e maca e ]

B il el T PP SEO U

B Rl ST T TR,

[eemcmerammmaqomaccans

B Y QS

R ok LT T T ur IOt MNP RPR

LT R T P [P R |

L L LT T S

e mmmmm e cmaa

T PPNy PRSPPI

B D e L T, TEPY S U

FIGURE 13 MOMENT “MY” AT INTERFACE (Unfiltered and Filtered) — LTSP

SEISMIC EVENT

95

\Hi2

2012618
G:\Projects\1073\AIS\REPORTS\HI-2012618\Rev 5

Report HI

012618r5.DOC



FIGURE 14 TENSILE FORCE IN ANCHOR ROD 26 (Unfiltered and Filtered) —

LTSP SEISMIC EVENT
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13. APPENDICES

Appendix A — Supporting Calculations [Holtec Proprietary]

Appendix B - Sector Lug Finite Element Analysis Input Scripts [Holtec
Proprietary]

Appendix C — Post-Processor Fortran and Matlab Scripts [Holtec
Proprietary]
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