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This calculation incorporates by attachment Scientech Engineering Calculation No. 17080-M-02, Rev. 0, prepared 
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determines the doses to a Control Room operator and to a person at the Exclusion Area Boundary (EAB) and Low 
Population Zone (LPZ) following a postulated design basis Fuel Handling Accident (FHA). This calculation has been 
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RESULTS: 
The results are tabulated in Tables 10-1, 10-2, and 10-3 of Scientech's calculation for each of the three (3) receptor 
locations: 

1. Control Room, 

2. Low Population Zone (LPZ), and 

3. Exclusion Area Boundary (EAB).  

All calculated doses are less than the corresponding regulatory limits.  
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Item Rev. PENDING CHANGES TO DESIGN 

No. DESIGN INPUTS No. INPUTS 

1 NEDC 99-031 0 none 

2 NEDC 99-036 0 none 

3 NEDC 99-080 0 none 

4 NEDC 99-081 0 none 

5 Burns and Roe Dwg 2019 N35 none 

6 Burns and Roe Dwg 2020 N45 DCN 99-0534 

7 Burns and Roe Dwg 2037 N54 none 

8 Burns and Roe Dwg 2051 N16 DCN 99-0915 
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10 TS 1.1 178 none 

11 TS 3.7.4 178 none 

12 TS 5.5.7 178 none 

13 USAR XIV-6.4 8/15/98 none 

14 OP 2.2.47 20 none 

15 SP 6.HV.101 4 none 

16 SP 6.SC.201 11 none 

17 DC 94-102 0 none 

18 STP 94-199 1 none 

19 Burns and Roe Calculation - Book NA none 
4, Retrieval No. 00103-0487 

20 GE NEDC-32868P 0 none 

21 NUREG 0800 1 none 

22 Reg Guide 1.25 3/23/72 none 

23 Reg Guide 1.52 1 none 

24 GE Letter REK:99-152 9/1/99 none 

25 GE Letter REK:99-211 11/9/99 none 

26 GE Letter REK:99-227 12/7/99 none 
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27 NEDC 90-113 0 none 

28 DC 89-245 0 none 

29 TID-14844 0 none 

30 NUREG/CR-5009 0 none 

31 ICRP-2 0 none 

32 ICRP-30 0 none
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PURPOSE 
This calculation incorporates by attachment Scientech Engineering Calculation No.  
17080-M-02, Rev. 0, prepared under Task Agreement 99A-C20, in accordance with CNS 
Engineering Procedure 3.4.7, Section 4. The calculation determines the doses to a Control 
Room operator and to a person at the Exclusion Area Boundary (EAB) and Low Population 
Zone (LPZ) following a postulated design basis Fuel Handling Accident (FHA).  

EXTENT OF REVIEW 
Scientech's calculation was performed under their own QA program, which included an 
independent technical review. Therefore, the NPPD review does not include in-depth 
checks of mathematical calculations, but rather focuses on general acceptability of design 
inputs, assumptions, methodology, and conclusions. Any significant comments or concerns 
identified during the review have been resolved with Scientech and incorporated.  

REVIEW SUMMARY 
Scientech's calculation is organized into a single main portion and Attachments A through 
I, which include the computer code input and output.  

1. Purpose - The purpose of the calculation is as given above and as stated in Section 
1 of Scientech's calculation. This section was reviewed and found to be acceptable.  

2. Design Inputs - Design Inputs are identified throughout the text and particularly 
in Section 4 of Scientech's calculation with the references for the design inputs 
listed in Section 5. The source term is conservatively based on the worst case fuel 
drop combination of GE9B (8x8NB) and GE14 (10x10) fuel, and is bounded by the 
GE14 fuel with an applied radial peaking factor of 1.7 (maximum in Cycles 20 
through 23). The source term is computed from TID-14844, using Regulatory Guide 
1.25 methodology, and conservatively accounts for gap activities in extended burnup 
fuel per guidance from NUREG/CR-5009 (Reference 5.22). Cycle 20 maximum fuel 
pressurization was determined to be less than the 1200 psig value in the Regulatory 
Guide, as documented in GE letter REK:99-227 (Attachment 3).  

Values used for the Reactor Building exhaust and Control Room intake isolation 
valve closure conservatively bound the corresponding surveillance data. The time 
varying exhaust flow rate during Reactor Building isolation from NEDC 99-080 was 
used to determine the release rate from the refueling area. After Reactor Building 
isolation, both SGT fans are conservatively assumed to be in operation for 1 hour, 
whereafter, the operator aligns SGT to one selected train. Effective SGT and 
Control Room filtration efficiencies are calculated to conservatively account for a 
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failed or nonoperating SGT heater and unfiltered Control Room inleakage.  
Atmospheric dispersion factors for the Control Room were taken from Reference 5.9 
(NEDC 99-031) and from Reference 5.20 (NEDC 99-036) for the LPZ and EAB.  

The design inputs were reviewed and found to be acceptable.  

Documents comprising CNS-controlled source documents whose revision could 
impact input used in this calculation are identified on the Cross Reference Index in 
the front of this calculation. Non-status 1 inputs were verified using additional 
information and were found to be acceptable for use in this calculation.  

3. Assumptions - Major assumptions are identified in Section 6 of Scientech's 
calculation. Additional assumptions are inferred in the input documents used and 
identified throughout Scientech's calculation by inference according to context and 
use. The assumptions were reviewed and found to be acceptable.  

4. Methodology - The methodology is described in Section 3, Technical Approach. In 
general, the Scientech-NUS computer code AXIDENT is used to predict the 
radiological dose consequences of the postulated Fuel Handling Accident at the 3 
receptor locations: 

1. Control Room, 
2. Exclusion Area Boundary (EAB), and 
3. Low Population Zone (LPZ).  

For control room dose calculations, several Reactor Building exhaust flow cases 
(minimum, intermediate, and design maximum) were analyzed to determine which 
was more limiting to control room dose; offsite doses are conservatively modeled to 
be unaffected by flow rate. The minimum flow case (30,000 cfm) is the minimum 
allowed by procedure. The intermediate flow case (50,000 cfm) is the maximum 
allowed by procedure. The design maximum (74,000 cfm) gives the upper bound 
flow. For each flow case, the flow was allowed to vary with time from the initial 
value to zero during Reactor Building isolation (fan coastdown and valve closure) in 
order to account for the variation in release rate and dispersion with flow. The 
product of the release rate and dispersion for each flow case was used to determine 
relative activity concentrations in the Control Room intake as a function of time.  
Polynomial curve-fits were integrated over applicable times to determine relative 
activities added to the control room during the time period. The numbers were used 
to calculate an effective X/Q for each time period considered that, when used with a 
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constant release rate (normalized to 74,000 cfm), gives the same total activity 
admitted into the control room prior to isolation and activation of emergency 
filtration. Maximum Control Room doses occur at 50,000 cfm Reactor Building 
flow. Time periods were selected by varying Control Room isolation times to 
determine the time that would yield the maximum Control Room dose. Maximum 
Control Room doses occur at 70 seconds isolation time, with corresponding 
activation of emergency filtration.  

The AXIDENT code models the transport of radioactivity to the environment and to 
the control room. This code accounts for HVAC recirculation, filtration, 
atmospheric dispersion, and natural decay. The AXIDENT computer code version 
used is listed in Section 7. Section 8 includes a discussion of the AXIDENT input 
preparation and Appendix A lists the code input requirements. Spreadsheet 
calculations to determine the release to the refueling area are included as Appendix 
B. The AXIDENT calculations were subdivided into time intervals depending on 
the release flow rate (Reactor Building exhaust or SGT flow), status of the release 
from the refueling area (ground level or elevated), and the status of the control room 
isolation with emergency filtration. Computer output for the various time intervals 
are listed in Appendices A through 0, as identified in Section 9 of Scientech's 
calculation. The total dose for a given receptor location is the sum of the doses 
accumulated during each of the discrete time intervals.  

The methodology was reviewed and found to be acceptable.  

However, the mathematical model used by Scientech is based on curve fits, not 
exact mathematical solutions, and is subject, therefore, to a certain amount of 
inaccuracy. Separate informal checks were made on Scientech's model to determine 
whether 50,000 cfm was, in fact, the worst flow case. It was found that the 50,000 
cfm curve was limiting except for a single point on the 60,000 cfm curve 
(corresponding to 90 seconds isolation) that was found to exceed the maximum on 
the 50,000 cfm curve by 2.1 percent. This point was determined to be caused by the 
polynomial curve fit that introduced anomalous area at the high end. Although 
easily explained away, it is felt that the potential for modeling inaccuracies do exist 
using curve fitting techniques. Therefore, to conservatively bound modeling 
inaccuracies (or future uncertainties), Scientech's calculated Control Room doses 
are increased 5 percent.
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5. Results / Conclusions - Results and conclusions are given in Sections 10 and 11, 
respectively, of Scientech's calculation. Tables 10-1, 10-2, and 10-3 give the 
calculated dose consequences for at the Control Room, LPZ, and EAB, respectively.  
Results for the maximum case are summarized below, based on 70 seconds control 
room isolation with emergency filtration. Isolation times before or after 70 seconds 
result in lower Control Room doses. To conservatively bound potential modeling 
inaccuracies, Control Room doses are increased 5 percent; the adjusted doses are 
presented in Table 1 below. The unadjusted numbers are shown in parentheses.  

TABLE 1: SUMMARY OF FHA ACCIDENT DOSES 

Control Room (30 days) EAB (2 hours) LPZ (30 days) 

Thyroid Whole Beta Thyroid Whole Thyroid Whole 
Body Body Body 

Dose (27.6) (1.16E-2) (0.455) 16.3 7.13E-2 9.97 5.89E-2 
(rem) 29.0 1.22E-2 0.478 

Limit 30 5 30 75 6 75 6 
(rem) I I I I 

The results and conclusions sections were reviewed and found to be acceptable. All 
calculated doses are below the corresponding regulatory limits.  
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Purpose

N ; l j

The purpose of this calculation is to determine the doses to the control room operator and to a 
person at the Exclusion Area Boundary (EAB) and at the Low Population Zone (LPZ) of the 
Cooper Nuclear Station (CNS) following a design basis Fuel Handling Accident (FHA).  
Calculations are performed with the X/Q values discussed in Section 4.  

Results 

Accident doses from a Fuel Handling Accident (FHA) were calculated for the Control Room 
(CR) operator, a person at the EAB, and a person at the LPZ. The analysis performed 
demonstrates, using a conservative model, that the regulatory dose limits will not be exceeded 
following a FHA. The numerical results for doses are summarized in Section 10.
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1.0 PURPOSE OF ANALYSIS 

The purpose of this calculation is to determine the doses to the control room operator and to a 
person at the EAB and the LPZ of the Cooper Nuclear Station following a design basis Fuel 
Handling Accident (FHA). Calculations are performed with the X/Q values discussed in Section 
4.  

2.0 INTENDED USE OF ANALYSIS RESULTS 

The results of this analysis are to be used to reevaluate the design basis of CNS by comparing the 
calculated doses for the control room operator, a person at the EAB, and a person at the LPZ to 
the regulatory dose limits.  

3.0 TECHNICAL APPROACH 

3.1 General Description 

The radiological consequences of a FHA are based on the fuel failure due to the drop of a fuel 
assembly onto the core in conjunction with a conservative transport methodology based on 
Standard Review Plan (SRP) 15.7.4 (Reference 1). Doses are calculated for control room 
operators and individuals at the site boundary beginning 72 hours after plant shutdown (upon 
commencement of refueling).  

The radiological consequences for the control room operators are assessed using the 
SCIENTECH-NUS computer code AXIDENT. This code calculates individual whole body 
(beta and gamma) and thyroid doses resulting from any postulated accident which releases 
radioactivity within the containment. AXIDENT models the transport of radioactivity to the 
environment and to the control room. This code includes the time dependent effects of 
containment sprays, recirculation, purge and intake filters, atmospheric dispersion and natural 
decay. The AXIDENT code is discussed in Reference 2. The principal application of the 
AXIDENT code is to determine the control roorfi, LPZ and EAB dose due to a loss of coolant 
accident (LOCA).  

The original AXIDENT code used very conservative dose conversion factors (DCFs) that were 
in effect and used for the design basis 10 CFR 100 type reactor siting analyses (i.e., TID 14844, 
Reference 16, and ICRP Publication 2, Reference 32). For this analysis, more accurate DCFs are 
used that are obtained from ICRP 30, Reference 31.  

3.2 Fuel Handling Accident Event 

The postulated FHA event begins with a drop of a fuel assembly into the core during refueling 
operations from a height of 32.95 feet (Reference 3), which is the maximum height allowed by
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the fuel handling equipment. The resulting impact of the fuel assembly onto the top of the core 
will damage a number of fuel rods sufficiently to cause a release of radionuclides to the water 
pool above the core. Subsequently, the radionuclides will be released to the refueling area and to 
the environment. Release of radionuclides to the environment can result in a dose to the control 
room operators due to intake of contaminated air from the environment via the control room 
ventilation system. Since both the primary containment and reactor vessel are open during 
refueling, the main barrier to release of radionuclides to the environment is the refueling area 
structure which is part of secondary containment. The water pool above the core also serves as a 
barrier to release of radioiodine.  

3.3 Modeling Approach for the AXIDENT Code 

The AXIDENT code computes individual whole body, beta, and thyroid doses resulting from 
any postulated accident which releases radionuclides to the containment. This code incorporates 
models to determine doses to both control room personnel and individuals at the site boundary.  
The AXIDENT code incorporates models for the primary and secondary containment. The time 
dependent effects of containment sprays, HVAC recirculation, filtration, atmospheric dispersion, 
and decay are included in the models. Further details are found in the AXIDENT User's 
Manual.  

In AXIDENT, all releases are presumed to be to the primary containment. In the case of the 
FHA, the release occurs while the drywell head is removed, so that the primary containment is 
not considered in the AXIDENT model. To bypass the primary containment (essentially 
releasing the nuclides to the secondary containment), a primary containment leak rate of 1 
volume/sec is used.  

Assumptions on the fraction of the core inventory of various radionuclide groups available for 
release are incorporated into the AXIDENT code (100 percent of the noble gases and 25 percent 
of the iodines). To obtain the correct release for the FHA, the iodine source term used in 
AXIDENT must be increased by a factor of 4 to compensate for the AXIDENT modeling 
assumptions. The radionuclide release to the secondary containment for input to the AXIDENT 
code is discussed in Section 4.  

The secondary containment, removal and filtration AXIDENT models are selectively used.  
Because SGTS and Control Room filter efficiencies are treated as a constant by AXIDENT, it is 
necessary to perform several runs for each combination of SGTS and Control Room filtration to 
determine the Control Room and LPZ dose. The runs made are discussed in Section 9.
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4.0 DESIGN INPUT INFORMATION 

4.1 Source Term 

The general FHA analysis assumptions and methodology are based on the accident information 
from the Cooper USAR and a very conservative transport methodology based on Standard 
Review Plan (SRP) Section 15.7.4.  

The radionuclide release during a fuel handling accident is based on the total number of fuel rods 
in the reactor core damaged as a result of the accident, which depends on the type of fuel used.  
This analysis addresses the worst fuel drop combination of GE 8x8NB fuel (current core) and 
GE14 lOx10 fuel (first batch to be loaded during Spring 2000 in RE 19). The resulting damaged 
rod fraction multiplied by the total core inventory adjusted for radial peaking becomes the 
radionuclide release to the refueling pool.  

Data indicates (Assumption 2 in Section 6) that the radionuclide release fraction from a FHA is 
0.76 times that released in a FHA from a core of all 7x7 assemblies. Hence, the damaged rod 
fraction is based on the 7x7 fuel geometry while the core inventory of radionuclides is computed 
based on a radial peaking factor typical of the GE14 fuel design. Then, the radionuclide release 
from the FHA is computed as 

FHA Release = 0.76 * Damaged Rod Fraction * 7x7 Core Inventory 

The damaged rod fraction is computed by assuming that drop of a 7x7 fuel bundle on a 7x7 core 
damages Ill rods (Assumption 3 in Section 6); each assembly contains 49 rods and there are 
548 assemblies in the core. The damaged rod fraction becomes 111/25208 = 0.0044.  

The total radionuclide inventory in the core is computed using the TID-14844 source term model 
based on a rated core thermal power of 2381 MWth (Reference 4) for an operating period of 
1000 days. A factor of 1.02 is conservatively applied to account for uncertainty in core power 
(Section 15.6.5 of the SRP (Reference 1)). 'In addition, a radial peaking factor of 1.7 
(Assumption 4 in Section 6) is applied to the radionuclide inventory calculation to reflect the 
typical peaking factor in GEl4 fuel. Note that this radial peaking factor value is higher than the 
1.5 value suggested in Regulatory Guide 1.25 (Reference 5). The combination of the 102% 
power factor and a radial peaking factor of 1.7 results in a very conservative source term.  

The fraction of radionuclides released from the damaged rods is 10% of the total noble gases 
(other than Kr-85, 30% of the Kr-85), and 10% of the total radioactive iodine (other than 1-131) 
in the rods at the time of the accident per the assumptions of Regulatory Guide 1.25. For 1-131, 
the release fraction is increased to 12% to account for extended fuel bumup in accordance with 
NUREG/CR-5009 (Reference 22). These release fractions are more conservative than those 
used in the original FHA analysis contained in the USAR. A conservative effective refueling
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pool decontamination factor of 100 is applied to determine the release of iodine to the refueling 
area in this analysis per the guidance of Regulatory Guide 1.25. Actual pool decontamination 
factors are expected to be orders of magnitude in excess of 100.  

The source terms in Appendix B are based on a 72-hour decay period prior to the event (see 
assumption 10).  

Because AXIDENT is intended for LOCA dose analysis applications, assumptions on the 
fraction of the core inventory of various radionuclide groups available for release are 
incorporated into the AXIDENT code (100 percent of the noble gases and 25 percent of the 
iodine). To obtain the correct release for the FHA, the iodine source term used in AXIDENT 
must be increased by a factor of 4 to compensate for the AXIDENT modeling assumptions. The 
radionuclide release to the refueling area for input to the AXIDENT code is computed in 
Appendix B based on the TID-14844 source term model.  

4.2 Release Rate from the Refueling Area 

Immediately after the fuel bundle drop, radionuclides (principally the noble gases) are assumed 
to be released from the refueling pool to the refueling floor in sufficient quantities to initiate 
secondary containment isolation due to high radiation. The normal reactor building HVAC 
system is tripped and SGTS operation commences. Air from the normal HVAC exhaust is 
released through the RB exhaust vent, which is not charcoal-filtered. After HVAC system fan 
coastdown occurs, all air from the secondary containment, which includes the refueling area, is 
exhausted through the SGTS filters (charcoal and HEPA) to the elevated release point (ERP).  
The release rate of radionuclides to the environment is based on the refueling area free air 
volume, the reactor building HVAC fan coastdown rate during the first 90-second damper 
closure period after the FHA and the SGTS ventilation rate after 90 sec.  

The effective free volume of the refueling floor area is 7.95 x 105 ft3 (Reference 6).  
Radionuclides released to the refueling area are assumed to be diluted in 50 percent of the air 
volume of the refueling area for the purposes of determining the radionuclide release rate to the 
environment (See Assumption 6 in Section 6). This assumption increases the rate of activity that 
is released and thus is conservative.  

The period of time that the release from the secondary containment is unfiltered by the SGTS is 
based on the most limiting closure time of the reactor building HVAC isolation damper HV-MO
258 and 260. The current CNS surveillance procedure 6.SC.201, Secondary Containment Valve 
Operability Test, gives an IST Retest Limit for closure of HV-MO-258 of 46.3 to 62.7 seconds, 
with an Operability Limit of 74 seconds maximum (Reference 7). The IST Retest Limit for 
closure of HV-MO-260 is 48.2 to 65.2 seconds, with an Operability Limit of 77 seconds 
maximum. This analysis is conservatively based on a 90-second closure time, which yields a 
30% margin over the IST Retest Limit. As a note, this delay only occurs in the event of a single 
failure of the quick acting Reactor Building isolation damper. Furthermore, the reactor building 
ventilation systeu' design includes a "6-second" hold-up duct section to allow the isolation
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damper to close before the activity is released from the building. Reference 27 determines the 
Reactor Building release rate as a function of time for the scenario that includes a failure of the 
quick acting isolation damper. Reference 27 considers the factors such as the 90-second closure 
period, fan coastdown, coincident damper closure, and the effective hold-up time.  

The Reactor Building ventilation system response to the event includes a trip of the supply and 
exhaust fans and an isolation signal that initiates closure of the redundant exhaust isolation 
dampers (one of which is an MOV and one of which is an AOV). The design intent of the 
isolation dampers, assuming no single failure, is to close before activity passes the dampers 
thereby minimizing the amount of activity discharged during the FHA (the exhaust ductwork is 
routed back and forth across the reactor building ceiling to allow for a "6-second" delay).  
However, during a single failure of the fast-acting AOV, activity will be released via the RB vent 
due to the closure time of the MOV.  

For this analysis, it is assumed that over a 90-second period, the RB exhaust fan coasts down in 
accordance with the manufacturer's curve and the MOV closes in accordance with its closure 
characteristics (see Reference 27). Since the X/Q and release rate both change during this 
coastdown period, the analysis models various release rates and X/Q's during the coastdown 
period.  

Atmospheric dispersion factors using ARCON96 and site specific meteorological data have been 
calculated for the RB exhaust vent in Reference 9. These results are discussed in Section 4.4.  
The results of the analysis show extremely low dispersion factors when credit is taken for 
vertical release velocity associated with the normal exhaust flow. The analysis also determined 
the dispersion factor as a function of discharge velocity and flow rate. At the moment the event 
occurs, the exhaust flow may be as high as its design flow of approximately 74,000 cfm 
(Reference 10). It is anticipated that after the fan receives the trip signal, the flow will rapidly 
decrease nonlinearly. The review of the site specific ARCON96 calculation results show very 
small dispersion factors (i.e., low resulting concentrations at the CR intake) at the design flow 
and increasing dispersion factors (i.e., higher resulting concentrations at the CR intake) as the 
flow decreases.  

Since the combination of dispersion factor and release rate may yield higher results at lower 
flow, the analysis needs consider the operation of the Reactor Building Ventilation System at 
lower flows as could occur during the winter months (CNS Procedure 2.2.47, Step 11.2 allows 
operation at a minimum of 30,000 cfm for winter). Appendix L includes a comparative analysis 
of three initial Reactor Building flow conditions (30,000 cfm, 50,000 cfm and 74,000 cfm). The 
result of the comparison identifies that the highest doses will be received with the initial flow at 
50,000 cfm. Appendix L determines "effective X/Qs" that produce the equivalent concentration 
based on a constant 74,000 cfm Reactor Building release rate.  

The release rates (sec-1) are computed for input to AXIDENT code as follows: 

X Rclcasc = (RB Flow (cfm))(l/60 min/sec)(l/0.5)(1/7.95 x 105 cubic feet)
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For the EAB and LPZ analysis, the reactor Building release was conservatively held constant at 
74,000 cfm for the duration of the RB isolation damper closure, i.e., neglects the coastdown and 
damper closure effects.  

The SGTS flow rate consists of two components that are summarized below (Reference 10 and 
Reference 11): 

"* operating train - 1492 cfm ** 

"* idle train- 288 cfm ** 

** SGT design flow is 1780 cfm and maximum crosstie flow is 280 cfm. For conservative 
computation of SGT filtration, operating train flow is reduced and crosstie flow (conservatively 
assumed to be unheated) is increased.  

However, the initial SGTS flowrate may be much higher (See Section 6). Both SGTS trains will 
start upon a secondary containment isolation signal. Once an operator verifies that the secondary 
containment is at a negative pressure of 0.25" H20 with respect to the outside, he/she will secure 
one system and make necessary flow adjustments in the operating train to maintain the negative 
pressure. The flow with both trains operating will be somewhere between 1780 cfm (single 
train) and 3560 cfm (arithmetic sum of both trains). With a constant system resistance curve, the 
two parallel fans operate at less than 1.1 times the single fan operation (Reference 29). For this 
analysis, a conservative flowrate of 2984 cfm or 49.73 ft3/sec was used. This flow corresponds 
to 2 times the flow through a single operating SGT filter, which is approximately 1 2/3 times the 
total SGT design flow for a single train. The flow used for this analysis conservatively bounds 
the maximum flow resulting from a Group 6 signal in which, per DC 89-245 (Reference 30), the 
SGT flow control valves move to their full open position. After one hour, the SGTS flow is 
reduced to its single fan mode of operation (Reference 11). As can be seen from the results, the 
dose contribution from the SGTS operating mode is negligible. (See Section 10) 

The following leak rates from the Reactor Building are used for input to AXIDENT for the 
analysis: 

LS, = 74,000/60/0.5/7.95 x 10' 

= 3.10 x 10-3 sec-' (from 0 to 90 sec after FHA, i.e., RB roof release) 

LS 2  = 2984/60/0.5/7.95 x 10' 

= 1.25 x 10-4 sec- (> 90 sec to 1 hr after FHA, i.e., SGTS release) 

LS 3  = 1780/60/0.5/7.95 x 105 

= 7.46 x 10-5 seec' (> 1 hr after FHA, i.e., SGTS release) 

The filtration efficiency of the operating train of the SGTS is 95 percent for all iodine species 
(Reference 12). As conservatism, the filtration efficiency for the remaining SGTS train is 
assumed to be 90 percent for elemental iodine, 30 percent for organic iodine and 95 percent for
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particulate iodine. This reduced efficiency is based on Regulatory Guide 1.52 for units without 
operating heating elements (Reference 13). Use of the reduced efficiencies tacitly assumes that 

the heaters failed in the remaining SGTS train (See assumption 9 in Section 6).  

As AXIDENT input requirements only allow specification of a single filter efficiency (actually a 
non-removal factor) for the three assumed iodine species, an effective non-removal factor for the 

operating and "idle" train is computed as follows (for elemental iodine): 
1492 *0.05 +1492 *0.1 

Filter Non - removal Factor = 
2 * 1492 

Filter Non-removal Factor = 0.075 

The results for the three assumed iodine species is summarized in the following table: 

Table 4-1 
Summary of SGTS Non-Removal Factors 

Flow Rates: 
Idle Train 1492 cfm 
Normal Train 1492 cfm 

SGTS Non-Removal Factors 
Iodine Form Idle Train Operating Train Effective 
Elemental 0.1 0.05 0.075 
Organic 0.7 0.05 0.375 
Particulate 0.05 0.05 0.05 

Note that full SGTS operation does not commence until 90 seconds after the high radiation 

containment isolation signal occurs as discussed above. During that time, the air discharge rate 

is based on reactor building HVAC system fan cdastdown and no filtration of iodine is assumed.  

Note that the chemical/physical form of iodine released to the refueling area in AXIDENT is 

apportioned among the three iodine species as given below: 

* 0.91 for elemental iodine 

* 0.05 for particulate iodine 

* 0.04 for organic iodine 

This apportionment is not part of the user-specified input, but is incorporated into the AXIDENT 

coding. Regulatory Guide 1.25 guidance specifies that only 0.25 percent of the iodine is treated 

as organic species (the remainder is inorganic). As identified in regulatory Guide 1.25, this
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analysis uses an effective pool decontamination factor of 100 (as opposed to a DF for inorganic 
and organic species of 133 and 1, respectively). As such, the net percentage of organic species 
released to the environment would be above 4%. However, since the dose contribution from the 
SGTS operating mode is negligible, the use of the default 4% is acceptable.  

4.3 Control Room Parameters 

The air intake rate to the control room, the control room HVAC system filter efficiency, and the 
control room volume is needed to determine the control room dose.  

The dimensions of the control room and the cable spreading room are obtained from References 
14 and 15 to obtain the control room volume. The calculation of volume is shown below 
(rounded to 3 significant figures), assuming 20% of the total volume is occupied by walls, floors, 
equipment, etc.  

Control Room (proper) drawing takeoff 

Width = 72' (Reference 14) 

Length = 80' 9" - 13' 3" = 67.5' (Reference 15) 

Floor El = 932' 6" (Reference 15) 

High point of roof slab = 949' 1.5" 

Cable Room 

west of column H7 

Outside wall to H7 = 80' 9" - 13' 3" = 67.5' (Reference 15) 

N-S = 72' (Reference 14) 

Floor El = 918' (Reference 14) 

column H7 to G 

H7 to G = 35' + 13' 3" = 48.25' (Reference 15) 

E-W = 37' 3" (Reference 14) 

Floor El = 918' (Reference 14) 

Control Room proper 

Height = 949' 1.5" - 932' 6" = 16.625' 

Volume = 72' 67.5' - 16.625' = 80,800 ft3 

Cable Room 

Height = 932' 6" - 918' = 14.5' 

Volume = (72' • 67.5' - 14.5') + (37.25' -48.25' - 14.5') 96,530 ft3
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Total volume = 80,800 ft3 + 96,530 ft3 = 177,330 ft3 

Assuming 20% of the volumes include walls, floors, and equipment, the net volumes are: 

Control Room proper = 64,640 ft3 

Control Center = 141,860 ft3 

The air intake rate to the control room prior to isolation is summarized below: 

* 3235 cfln - normal air intake flow (Reference 17) 

* 71 cfm - infiltration inleakage (this inleakage rate was based on tracer gas testing 
documented in Reference 18) 

* 10 cfm - inleakage through opening and closing doors (SRP, Section 6.4 (Reference 
1)) 

The total air intake rate is 3316 cfm prior to isolation. After the normal intake is isolated, the 
control room is summarized below: 

* 900±10% cfm - emergency supply air intake rate (Reference 18 and Reference 19) 

• 71 cfm - unfiltered inleakage 

* 10 cfm - ingress/egress inleakage 

After isolation, the analysis conservatively uses 891 cfm to maximize the trapping of the activity 

in the CR (900 cfm minus 10% plus 81 cfm). As can be seen from the results, the operation of 

the CR emergency filter unit has a negligible effect on the dose (with the SGTS in operation 

discharging the activity from the elevated release, the release is essentially clean and the filters 
provide no measurable effect - See Section 10).  

Before control room isolation, the normal ventilation flow rate is applied in the AXIDENT 

analysis and no filtration is assumed in the analysis during this period.  

The control room ventilation system filter efficiency is specified as 95 percent for all iodine 

species (Reference 12). To account for inleakago, the effective non-removal factor is calculated 
as follows: 

990 * 0.05 + 81 
Non - removal Factor = 

990 +81 

Effective Non-removal Factor = 0.122 

The analysis also determines the calculated dose in the event that the Control Room radiation 

monitor does not automatically isolate. In addition to assessing the impact of no isolation, 
various isolation times were considered to determine the most conservative isolation time. In 

each of these cases, the analysis uses an "effective X/Q" based on the integrated release over the
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entire closure period and based on an equivalent X/Q for the closure period (see Appendix L).  
Once the SGTS is fully functional at 90 seconds after the event, the activity at the CR intake will 
be 6 orders of magnitude lower due to the SGTS filtration and due to the significant reduction in 
dispersion factors. This assessment conservatively reduces the CR intake flow to its minimum 
after isolation to "bottle-up" the activity. This will produce the most conservative results.  
Reference 28 calculates the CR isolation times and confirms that the intakes will isolate before 
60 seconds.  

4.4 X/Q values for the Control Room Intake 

AXIDENT calculations are performed considering X/Q values for two release points. For the 
first 90 seconds until reactor building isolation with the SGTS is complete, the release point is 
the reactor building vent (conservatively taken to be at ground level). After 90 seconds, the 
release point is the SGTS elevated release point. Occupancy factors for the operators after 1 day 
are applied to the X/Q values to allow for the actual time that the operator is assumed to be 
present in the control room (SRP Section 6.4 (Reference 1)). The revised X/Q values are 
tabulated below.  

The following table, from the CR ARCON96 calculation (Reference 9), shows how the X/Q 
changes with release rate.

Time period 0 cfm 18500 cfm 37000 cfm 55500 cfm 74,000 cfm 

0 to 2 hours 4.36E-3 1.98E-3 4.47E-4 2.131E-4 1.1 lE-4 

2 to 8 hours 1.19E-3 7.4 1E-4 1.42E-4 9.19E-5 5.69E-5 

8 to 24 hours 6.89E-4 2.63E-4 5.84E-5 3.42E-5 2.00E-5 

I to 4 days 6.46E-4 2.78E-4 6.08E-5 2.89E-5 1.39E-5 

4 to 30 days 7.26E-4 2.53E-4 5.67E-5 2.76E-5 1.29E-5

The following graph shows the 0 to 2 hour RB vent X/Q as a function of release rate (note that 
the values for 9,250 cfm and 27,750 cfm are interpolated):
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Table 4-2 

X/Q (sec/m3) as a Function of Reactor Building Release from the Vent

RX building Release

qHPFT J3 ni: 1/4
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In Appendix L, an equivalent X/Q is determined considering the decreasing Reactor Building 
flow during the initial 90- second RB isolation period and the increasing X/Qs during this same 
period. The equivalent X/Q is determined by integrating a weighted release curve (which is the 
product of time dependent release rate and time dependent X/Q) and determining an "effective 
X/Q." The "effective X/Q" is the X/Q that when used in conjunction with 74,000 cfm results in 
an equivalent amount of activity at the CR intake as the time dependent function. The analysis in 
Appendix L also evaluates the effect of lower initial Reactor Building exhaust flows as could 
occur during the winter months. This comparison was performed to ensure that the combination 
of lower flow and higher X/Q did not result in higher CR doses. As a reminder, this quasi
mechanistic modeling is being applied to the release during a single failure of the quick acting 
Reactor Building isolation damper.  

Since the offsite dispersion factors being used in the analysis do not credit any vertical plume 
rise from the RB roof exhaust, the most conservative EAB and LPZ doses occur at the higher RB 
release rate.  

Table 4-3 

Revised X/Q Values (sec/m3) for the Control Room Intake (Reference 9) 

Time Period X/Q Value Occupancy X/Q Value (sec/m3) Comments 
(sec/m3) Factor Adjusted for 

Occupancy 

0 - 70 Sec 3.05 1E-04 i 3.051E -04 Represents an "equivalent 
X/Q" for the Reactor Building 
Vent release if the intake is

xlq vs. RB Release Rate 

5.00E-03 

4.50E-03 S4OOE-O3 
3.50E-03 

•E 3.00E-03 
_ 2.50E-03 "•

0• 2.00E-03 
C 1.50E-03 

S5.00E-03 

0.001E+00 
0 20000 40000 60000 80000

Reactor Building Release (cfm)
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Table 4-3 

Revised X/Q Values (sec/m3) for the Control Room Intake (Reference 9) 

Time Period X/Q Value Occupancy X/Q Value (sec/m3) Comments 
(sec/m3) Factor Adjusted for 

Occupancy 

isolated at 70-seconds 

70 - 90 sec 3.05 IE -04 1 3.05 1E -04 Represents an equivalent X/Q 
for the Reactor Building Vent 
release if the intake is isolated 
at 70-seconds 

90 Sec - 0.5 1.00E-09 1 L.OOE-09 SGTS Elevated Release Point 

Hours 

0.5 - 1 Hour 1.001E-09 1 1.00E-09 SGTS Elevated Release Point 

I -2 Hours 1.00E-09 1 1.OOE-09 SGTS Elevated Release Point 

2 - 8 Hours 2.65E-09 I 2.65E-09 SGTS Elevated Release Point 

8 - 24 Hours 6.41 E-8 1 6.41 E-8 SGTS Elevated Release Point 

1 -4 Days 2.OOE-8 0.6 1.20E-08 SGTS Elevated Release Point 

4 -30 Days 1.66E-8 0A 6.64E-09 SGTS Elevated Release Point 

Note - for the AXIDENT models, t = 0 is defined as the moment that activity leaves the RB vent 

and simultaneously enters the CR intake (the model conservatively neglects the transit time from 
the release point to the CR intake).  

The "effective X/Qs" for different isolation times are in Appendix L.

4.5 X/Q values for the EAB and LPZ 

The X/Q values for the LPZ are summarized in the following table: 

Table 4-4 

X/Q Values for the LPZ (Reference 20) 

Time Period X/Q Value (sec/m3) Comments 

0-90 Sec 2.9E-4 RB Vent (Ground level release) 

90 Sec - 0.5 Hrs I.4E-4 SGTS Elevated Release Point 

0.5 to I Hrs 4.OE-5 SGTS Elevated Release Point
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Table 4-4 

X/Q Values for the LPZ (Reference 20) 

1 to 2 Hrs 4.OE-5 SGTS Elevated Release Point 

2 to 8 Hrs 4.0E-5 SGTS Elevated Release Point 

8 -24 Hrs 1.6E-5 SGTS Elevated Release Point 

1 -4 Days 5.8E-6 SGTS Elevated Release Point 

4 - 30 Days 1.7E-6 SGTS Elevated Release Point

SThe X/Q values for the EAB are summarized in the following table: 

Table 4-5 

X/Q Values for the EAB (Reference 20) 

Time Period X/Q Value (sec/m3) Comments 

0-90 Sec 5.2E-4 RB Vent (Ground level release) 

90 Sec - 0.5 Hrs 1.2E-4 SGTS Release Stack (elevated) 

0.5 to 2 Hrs 1.6E-5 SGTS Release Stack (elevated) 
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6.0 MAJOR ASSUMPTIONS 

The major assumptions used in this calculation are summarized below: 

1) After secondary containment isolation, all airflow is filtered through the SGTS system.  
This is consistent with the SGTS design basis.  

2) The activity released is based on GE data that indicates that 0.76 of the FHA activity in a 
reactor core of 7x7 fuel assemblies is released in a FHA with a GE14 reactor core 
(Reference 26). This activity fraction is assumed to bound the worst fuel drop combination 
of GE 8x8NB fuel and GE14 10xl0 fuel (Reference 21).  

3) The activity released in a FHA on a 7x7 core is based on 11 rods assumed to have been 
damaged (Reference 26).  

4) A radial peaking factor of 1.7 is applied to the fuel to determine the initial core inventory to 
bound different fuel designs that may be used at Cooper (Reference 23).  

5) A factor of 1.02 increase in core thermal power is assumed based on the Standard Review 
Plan, Section 15.6.5 (Reference 1). This 1.02 factor is a LOCA analysis requirement that is 
conservatively being extended to the FHA (the 1.5 radial peaking factor should be 
sufficient to account for instrument uncertainties).  

6) It is assumed that radionuclide mixing takes place in 50 percent of the refueling area 
volume (Regulatory Guide 1.25, Section C.l.k (Reference 5), also see SRP Section 6.5.3 
(Reference 1)). Assuming mixing in a portion of the area increases the dose consequences 
of the FHA.  

7) It is assumed that unfiltered inleakage continues to occur after control room ventilation 
system isolation even when the CR is at positive pressure.  

8) Deleted.  

9) It is assumed that both SGTS trains operate for the first hour. Filter efficiency is based on 
95 percent for the operating train. For the remaining train, reduced efficiencies of 90 
percent for elemental iodine, 30 percent for organic iodine and 95 percent for particulate 
iodine are applied based on Regulatory Guide 1.52. Use of the reduced filter efficiencies 
tacitly assumes that the heaters in the remaining SGTS train are not operating.  

10) It is conservatively assumed that the event occurs 72 hours after reactor shutdown from full 
power level.
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7.0 COMPUTER CODES AND COMPUTER USED 

The SCIENTECH-NUS code AXIDENT, Version 2, Mod 4 is used for this analysis. AXIDENT 
is a PC code and runs on a PC running Windows 95, Windows 98 or Windows NT 4.0.  

8.0 DETAILED CALCULATIONS 

The analysis is performed using the AXIDENT code and the calculations that were done to 

develop the AXIDENT input are discussed in Section 4. Notes on the AXIDENT input 
preparation are summarized below: 

" Development of the radionuclide release to the refueling area is discussed in Section 4.1. A 

spreadsheet was used to perform the actual calculations using the TID-14844 source term 
model. The results are provided in Appendix B.  

"* X/Q values for the control room intake are taken from Table 4-3. X/Q values for the LPZ are 

taken from Table 4-4. X/Q values for the EAB are taken from Table 4-5.  

" Release rate data based on reactor building HVAC flow and SGTS flow is taken from 

Section 4.2. Filter non-removal factors for the SGTS are taken from Table 4-1.  

"* Control room data is taken from Section 4.3.  

A tabulation of the input requirements for AXIDENT is provided in Appendix A for reference.  

9.0 COMPUTER INPUT AND OUTPUT 

The AXIDENT cases that were run are summarized in the following table. As stated in Section 
3, the SGTS and Control Room filter efficiencies are treated as a constant by AXIDENT. Hence, 

it is necessary to perform several runs for each combination of SGTS and Control Room 
filtration to determine the Control Room and LPZ dose. Note that the input and output files for 
each case are called fhax.i and fhaxout.txt respectively where x is the case number.  

Secondary 
Containment 

Case Description Parameters CR Parameters 

App. N CR, LPZ dose - 0-70 sec LSI = 3.10x10 3  air intake = 3316 CFM 
Sec, CR not isolated no filtration no filtration 
Not Used 

App. E CR, LPZ dose - 70-90 sec LS, = 3.10x10 3  air intake = 891 CFM 

Sec not isolated, CR no filtration non-removal = 0.122 
isolated I 

App. F CR, LPZ dose - LS2 = 1.25x 104 (1 hr.) air intake = 891 CFM 
90 sec - 30 days LS3 = 7.46x 10-5 (>1 hr) non-removal = 0.122

I ill r
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Secondary 
Containment 

Case Description Parameters CR Parameters 
CR, Sec isolated. W/SGTS filtration 

(Table 4-1) 

App. G EAB - 0-90 sec LS1 = 3.10x10-3  N/A 

Sec not isolated No filtration 
Not Used 

App. I EAB - 90 see - 2 hrs LS2 = 1.25x 10-4(l hr.) N/A 
Sec isolated LS3 = 7.46x10"5 (>lhr) 

W/SGTS filtration 
(Table 4-1) 

App. K Assessment of CR dose w/o LSI = 3.10xl0" air intake = 3316 CFM 

CR intake isolation No filtration no filtration, after 90 
second - intake flow 
reduced to 891 cfm.  

App. M Assessment of CR dose w/ LS, = 3.10x10"3  air intake = 3316 CFM 

50 second CR intake No filtration no filtration, after 50 

isolation second - intake flow 
reduced to 891 cfm.

Assessment of CR dose w/ 
/-7-"second CR intake 
isolation

LS, = 3.10xl0"' 
No filtration

air intake = 33 16 ur M 
no filtration, after -70
second - intake flow 
reduced to 891 cfm.

Assessment of CR dose w/ LS1 =3.10x10 3  air intake = 3316 CFM 

80 second CR intake No filtration no filtration, after 80 

isolation second - intake flow 
reduced to 891 cfm.

A listing of the AXIDENT run results are provided in a series of appendixes to this calculation.  

Note that the input used for each case is listed at the beginning of the results for each case.  

10.0 SUMMARY OF RESULTS 

The results of the dose analysis are summarized in the following tables: 

The results of the assessment of the impact of various isolation times identified that the 

maximum dose is received when the Control Room intake damper isolates at 70 seconds and that 

the subsequent CR flow is at its minimum value. This results in the peak activity being "bottled-

App.-N" 
C

t' C,

9 W..

R•II::BITI=•H

I



NEDC .t23;;ATTACH L....  
SHFET 2-1 ,OF 

SCIENTECH STANDARD CALCULTATIONSH.  
CLIENT: FILE NO.: BY: PAGE: 

NPPD 17080-M-02 W. Arcieri & D. Studley 21 of 161 
SUBJECT: CHECKED: DATE: 

Control Room Habitability and Offsite Dose for a Fuel 1/.49, 1,/3 /,0 
Handling Accident 

up" in the CR. Isolation times before or after 70 seconds results in lower doses. A plot of the 
calculated CR dose as a function of isolation time is plotted in Figure 4-1.  

Table 10-1 
Control Room Doses (rem) Over 30 days Following a FHA 

(Cases fha 10, 3,4) 

Case Thyroid Whole Body Beta 
0-70 sec 2.73E+01 1.07E-02 4.20E-01 

See, CR not isolated (App. N) 
70-90 sec 2.82E-01 8.84E-04 3.52E-02 

Sec not isolated, CR isolated (App. E) 
90 sec - 30 days 9.84E-06 3.52E-07 1.41E-05 
CR, Sec isolated. (App. F) I 
Total 2.76E+01 1.16E-02 4.55E-01 

Criteria 30.0 5.0 30.0 

Table 10-2 
LPZ Doses (rem) Over 30 days Following a FHA 

(Cases fha 10, 3,4) 
Case Thyroid Whole Body Beta 

0-70 sec 7.13E+00 2.63E-02 1.1OE-01 
See, CR not isolated (App. N) 
70-90 sec 2.23E+00 8.22E-03 3.44E-02 
Sec not isolated, CR isolated (App. E) 

90 sec - 30 days 6.09E-01 2.44E-02 1.1OE-01 
CR, Sec isolated. (App. F) 
Total 9.97E+00 5.89E-02 2.54E-01 

Criteria 75.0 6.0 N/A 

Table 10-3 
EAB Doses (rem) Over 2 Hours Following a FHA 

(Cases fha 5,7) 

Case Thyroid Whole Body Beta 

0-90 sec 1.60E+01 5.9 1E-02 2.47E-01 
Sec Not Isolated (App. G) 

90 sec - 2 hrs 3.07E-01 1.22E-02 5.48E-02 
Sec Isolated (App. I) 
Total 1.63E+01 7.13E-02 3.02E-01 

Criteria 75.0 6.0 N/A
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11.0 CONCLUSIONS 

All calculated doses are below the stipulated limits. It is concluded that, using a conservative 

model, that the regulatory dose limits will not be exceeded following a design basis FHA.  

The maximum dose is received when the Control Room intake damper isolates at 70 seconds and 

that the subsequent CR flow is at its minimum value. This results in the peak activity being 

"bottled-up" in the CR. Isolation times before or after 70 seconds results in lower doses.

CR Dose as a Function of CR Isolation Time 

S30.  
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Appendix A 
Summary of AXIDENT Input Requirements 

The input requirements for the AXIDENT code are summarized in the following table. This 
table is provided to allow review of the input listed in the output for each AXIDENT run 
provided in this analysis. Details are found in the AXIDENT User's Manual (Reference 2).

Descriotion of AXIDENT Input Requirements

Line Word Description 

I TITLE Title 

2 TIME Number of times to be analyzed. The actual times are given on card 5.  

LOCATE Analysis Option: Site boundary dose plus control room dose to be calculated.  
For the EAB, only the site boundary (EAB) doses are calculated.  

TIE Time of Ingress/Egress (min) (e.g., from control room to site boundary).  

XQIE X/Q for Ingress/Egress 

3 MWT Core Power (MWt). A negative value indicates the code requires input of the 
core inventory on Cards 20.  

FRA Time at which spray removal is assumed to start. The AXIDENT manual states 
that "the use of FRA on card 3 should be avoided". Therefore, this value is set 
to a time greater than the problem end time.  

VCCFT3 Free volume of control center (ft3).  

VCRFT3 Free volume of the control room proper (ft3).  

4 LSPE Spray removal rate for elemental Iodine in sprayed region (hr').  

LSPP Spray removal rate for particulate iodine in sprayed region (hr').  

LSPO Spray removal rate for organic iodine in sprayed region (hr-').  

Q Mixing flow rate between sprayed and unsprayed regions (cfm). (zero is not 
allowed in AXIDENT) 

V I Sprayed region volume (ft3). (zero is not allowed in AXIDENT).  

V2 Unsprayed region volume (ft3). (zero is not allowed in AXIDENT).  

F I Fraction of initial fission product release to sprayed region. All fission products 
go into the sprayed region (cloud).  

5 T (I to TIME) Times at which time dependent parameters change (sec).  

6 LP I to X Leak rate from primary containment (sec').  

7 LS I to X Leak rate from secondary containment (sec').  

8 BP 1-X Fraction of primary leakage that goes through secondary containment.  

9 VCFM I - X Intake rate to control center (cfm).  

10 XQ Site boundary X/Q (sec/m 3 ).  

I I XQC X/Q to control center intake (sec/mi3).  

12 CPE 1-8 Cleanup rate for elemental iodine in primary (sec').  

13 CPP 1-8 Cleanup rate for particulate iodine in primary containment (sec').  

14 CPO 1-8 Cleanup rate for organic iodine in primary containment (sec').
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Description of AXIDENT Input Requirements

Line Word Description 

15 CSE 1-8 Cleanup rate for elemental iodine in secondary containment (sec'-).  

16 CSP 1-8 Cleanup rate for particulate iodine in secondary containment (sec'l).  

17 CSO 1-8 Cleanup rate for organic iodine in secondary containment (sec'-).  

18 CCE 1-8 Cleanup rate for elemental iodine in control room (sec'-).  

19 CCP 1-8 Cleanup rate for particulate iodine in control room (sec').  

20 CCO 1-8 Cleanup rate for organic iodine in control room (sec'-).  

21 RFE Combined filter non-removal factors for elemental iodine released to 
environment (used for SGTS filtration).  

RFP Combined filter non-removal factors for particulate iodine released to 
environment (used for SGTS filtration).  

RFO Combined filter non-removal factors for organic iodine released to environment 
(used for SGTS filtration).  

IFE Combined filter non-removal factors for elemental iodine in control room 
intake.  

IFP Combined filter non-removal factors for particulate iodine in control room 
intake.  

IFO Combined filter non-removal factors for organic iodine in control room intake.  

PFE Combined filter non-removal factors for elemental iodine released direct from 
primary.  

PFP Combined filter non-removal factors for particulate iodine released direct from 
primary.  

PFO Combined filter non-removal factors for organic iodine released direct from 
primary.  

Radionuclide Inventory (Curies by Isotope) in the following order: 

1-131, 1-132, 1-133, 1-134, 1-135, Xe-13 1m, Xe-133m, Xe-133, 

Xe-135m, Xe-135, Xe-138, Kr-83m, Kr-85m, Kr-85, Kr-87, Kr-88

I SCIEN TECH
CLIENT: 

NPPD
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Appendix B 
Calculation of the Radionuclide Release to the Refueling Area 

The radionuclide release to the refueling area based on the TID Source Term used in AXIDENT 
is computed in Table B-1. The equation used is from Section 2.1.6, equation 36 of the 
AXIDENT Manual (Reference 2). The decay constants and fission yield are from Table 1 of the 
AXIDENT Manual. Headings are provided for each column to show how parameters are 
arithmetically combined.
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Inventory of Radionuclides Released to the Secondary Containment from a 
FHA

Constant (C) 
Core Power 
Uncertainty Factor 
Power (P)

T8.65E+03 
2381.0 MWth 

1.02 
2428.62 MW

86400000 sec

Peaking Factor (PF) 
Decay Period (DP)

(1000 day operation assumed)

1.7 
259200 secs

Number of Rods 
Failed 
Total Number of Rods 
Fraction of Rods Failed (FRF) 
Corr Factor for GE14 Fuel (GE14)

111 (based on 7x7 fuel) 

25208 (based on 7x7 fuel) 
0.00440 

0,76

Nuclide Decay 
Constant 
(1/sec) 

DC

1131 
1132 
1133 
1134 
1135 
Xel31m 
Xe133m 
Xe133 
Xe135m 
Xe135 
Xe138 
Kr83m 
Kr85m 
Kr85 
Kr87 
Kr88

9.97E-07 
8.37E-05 
9.17E-06 
2.22E-04 
2.87E-05 
6.79E-07 
3.55E-06 
1,52E-06 
7.40E-04 
2.11 E-05 
6.60E-04 
1.03E-04 
4.38E-05 
2,04E-09 
1,52E-04 
6.88E-05

Fission 
Yield (%)

X1 X2

FY C * P* FY 1-exp(-DC*T)

2.91 
4.33 
6.69 
7.8 
6.2 

0.022 
0.17 
6.69 
1.8 
6.3 
5.9 

0.52 
1.3 

0.27 
2.5 

3,56

6.11E+07 
9.10E+07 
1.41 E+08 
1.64E+08 
1.30E+08 
4.62E+05 
3.57E+06 
1.41 E+08 
3,78E+07 
1,32E+08 
1.24E+08 
1.09E+07 
2.73E+07 
5.67E+06 
5.25E+07 
7.48E+07

1.OOE+00 
1.OOE+00 
1.OOE+00 
1.OOE+00 
1.OOE+00 
1.OOE+00 
1.OOE+00 
1.OOE+00 
1.OOE+00 
1.OOE+00 
1.00E+00 
1.OOE+00 
1.OOE+00 
1.62E-01 
1.OOE+00 
1.OOE+00

Core 
Inventory 

(Ci) 

Xl *X2 

6.11E+07 
9.10E+07 
1.41 E+08 
1.64E+08 
1.30E+08 
4.62E+05 
3.57E+06 
1.41 E+08 
3.78E+07 
1.32E+08 
1.24E+08 
1.09E+07 
2.73E+07 
9.17E+05 
5,25E+07 
7.48E+07

Fraction of 
Core 

Inventory 
Released

Water 
Pool 

Decon 
Factor

Rel DF 
(RG 1.25) (RG 1.25)

0.12 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.3 
0.1 
0.1

0.01 
0.01 
0.01 
0.01 
0.01 

1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1

Axident 
Correction 

Factor 
(ACF) 

ACF 

4 
4 
4 
4 
4 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
I

Decay 
Adjustment 

(DA)

Source Term 
(Ci)

exp (- Core Inv * PF * 
DC*DP) Rel * DF * ACF 

* FRF*GE14

0.772269 
3.78E-10 
0.092841 
1.02E-25 
0.000588 
0.838621 
0.398455 
0.674365 

5E-84 
0.004215 
5.06E-75 
2.54E-12 
1.17E-05 
0.999471 
7.75E-18 
1.8E-08

1.289E+03 
7.833E-07 
2.969E+02 
3.813E-22 
1.742E+00 
2.205E+02 
8.096E+02 
5.392E+04 
1.075E-79 
3.174E+02 
3.570E-70 
1.581E-08 
1.823E-01 
1.564E+03 
2.317E-1 3 
7.658E-04

C/3 
M 
m 
--I 

0

C7 

C '> 
1"-1 

F:

SCIENTECH-NUS
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Appendix C 

This Appendix contains the AXIDENT results (fhal) for the control room and LPZ dose for the case of no secondary containment or 

control room isolation (0 to 60 sec).
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AXIDENT VER 2 NOD 4 
PRODUCTION DATE 02/18/92 

BEGIN EXECUTION DATE: 12/02/1999 

BEGIN EXECUTION TIME: 20:44:35.98 

1 FHA - CR, LPZ, 0-60 sec, CR, Sec not isolated 
2 10 2 0.0 1.0 
3 -1 1.0E7 1.4186E5 6.46E4 
4 0.0 0.0 0.0 1.0 1.0 7.95E5 0.0 
5 45.0 60.0 90.0 1.8E3 3.6E3 7.2E3 2.88E4 8.64E4 3.456E5 2.592E6 
6 10*1.0 
7 2"3.10E-3 8*0 
8 10*1.0 
9 2*3316 8*891 

10 3.20E-4 3.20E-4 3.20E-4 1.10E-4 4.OOE-5 4.OOE-5 4.OOE-5 1.60E-5 5.80E-6 1.70E-6 

11 3*3.468E-4 1.OOE-9 1.00E-9 1.OOE-9 2.65E-9 6.41E-8 1.20E-8 6.64E-9 

12 10*0.0 
13 10*0.0 
14 10*0.0 
15 10*0.0 
16 10*0.0 
17 10*0.0 
18 10*0.0 
19 10*0.0 
20 10*0.0 
21 1.0 1.0 1.0 1.0 1.0 1.0 
22 1.0 1.0 1.0 
23 1.289E+03 7.833E-07 2.969E+02 3.813E-22 1.742E+00 2.205E+02 8.096E+02 5.392E+04 

24 1.075E-79 3.174E+02 3.570E-70 1.581E-08 1.823E-01 1.564E+03 2.317E-13 7.658E-04 

c, 
= m 
m O M
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I

FHA - CR, LPZ, 0-60 sec, CR, Sec not isolated

CONTAINMENT INVENTORY 

ACTIVITY (CURIES) 

1.289E+03 
7.833E-07 
2.969E+02 
3.813E-22 
1.*742E+00 
2.205E+02 
8.096E+02 
5.392E+04 
1.075E-79 
3.174E+02 
3.570E-70 
1.581E-08 
1.823E-01 
1.564E+03 
2.317E-13 
7.658E-04

INITIAL 

ISOTOPE 

1-131 
1-132 
1-133 
1-134 
1-135 
XE-131M 
XE-133M 
XE-133 
XE-135M 
XE-135 
XE-138 
KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

cf, 
m 
m 

-

Z1 
m ni
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FHA - CR, LPZ, 0-60 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .013 HOURS: X/Q(SITE)= .32E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .35E-03 SEC/M3 SEC RELEASE RATE= .27E+03 VOL/DAY 

CLEANUP RATES (HR-1) FILTER NON-] 

SPRAY PRIMARY SECONDARY CONT CENTER RELEASE

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

.000 .000 

.000

1.000 1.000 
1.000

CONTROL ROOM INTAKE=3316.0 CFM 

PCT PRI LKG TO ATM = 00.00

REMOVAL FACTORS 

CONT CENTER

1.000 1.000 
1.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUND
(CURIES) (UCI/CM3) THYROID

DARY DOSES (REM) CONTROL ROOM DOSES (REM) 
WH BODY BETA THYROID WH BODY BETA

ELEMENTAL 
1-131 8.39E-18 
1-132 5.08E-27 
1-133 1.93E-18 
1-134 2.46E-42 
1-135 1.13E-20 
PARTICULATE 
1-131 4.61E-19 
1-132 2.79E-28 
1-133 1.06E-19 
1-134 1.35E-43 
1-135 6.23E-22 
ORGANIC 
1-131 3.69E-19 
1-132 2.23E-28 
1-133 8.50E-20 
1-134 1.08E-43 
1-135 4.98E-22 
NOBLE GASES 
XE-131M 6.31E-18 
XE-133M 2.32E-17 
XE-133 1.54E-15 
XE-135M 2.98E-99 
XE-135 9.08E-18 
XE-138 9.92E-90 
KR-83M 4.50E-28 
KR-85M 5.21E-21

2. 56E+02 
1.55E-07 
5. 89E+01 
7.49E-23 
3.45E-01 

1. 41E+01 
8. 51E-09 
3. 24E+00 
4.12E-24 
1.90E-02 

1. 12E+01 
6.81E-09 
2. 59E+00 
3.29E-24 
1.52E-02 

1. 92E+02 
7.06E+02 
4 .70E+04 
9. 07E-80 
2.77E+02 
3. 02E-70 
1. 37E-08 
1. 59E-01

3. 74E+01 
2.27E-08 
8. 61E+00 
1. IOE-23 
5.05E-02 

2.05E+00 
1.25E-09 
4.73E-01 
6,05E-25 
2.77E-03 

1. 64E+00 
9. 97E-10 
3.78E-01 
4. 84E-25 
2.22E-03 

2. 81E+01 
1.03E+02 
6.87E+03 
1.35E-80 
4.05E+01 
4. 48E-71 
2. 01E-09 
2.32E-02

2. 01E-02 
1.22E-11 
4 . 63E-03 
5. 89E-27 
2. 72E-05 

1. 11E-03 
6. 69E-13 
2. 54E-04 
3. 24E-28 
1.49E-06 

8. 84E-04 
5. 35E-13 
2 . 04E-04 
2. 59E-28 
1. 19E-06 

1. 51E-02 
5. 55E-02 
3.70E+00 
7. 13E-84 
2.18E-02 
2. 38E-74 
1.08E-12 
1.25E-05

5. 01E-06 
3. 03E-15 
1. 15E-06 
1. 47E-30 
6.76E-09 

2.75E-07 
1. 67E-16 
6. 33E-08 
8.06E-32 
3.71E-10 

2. 20E-07 
1.33E-16 
5. 07E-08 
6.45E-32 
2.97E-10 

3.77E-06 
1. 38E-05 
9.21E-04 
1.78E-87 
5.41E-06 
5. 92E-78 
2. 69E-16 
3. 11E-09

4. 57E+00 
1. 59E-11 
1.72E-01 
1. 34E-27 
1. 74E-04 

2.51E-01 
8.72E-13 
9.4 6E-03 
7. 39E-29 
9. 55E-06 

2. 01E-01 
6.97E-13 
7.56E-03 
5. 91E-29 
7. 64E-06 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
O.OOE+00 
0.OOE+00 
0. OOE+00

1.11E-03 
4.35E-12 
3.29E-04 
1.71E-27 
7. 19E-06 

6.1OE-05 
2. 39E-13 
1. 81E-05 
9.38E-29 
3. 95E-07 

4 .88E-05 

1. 91E-13 
1. 44E-05 
7.50E-29 
3. 16E-07 

4.95E-05 
2.72E-04 
1. 65E-02 
4. 55E-85 
7. 96E-04 
1.03E-74 
8. 04E-16 
2. 90E-07

5. 42E-04 
7. 48E-13 
2. 68E-04 
3. 69E-28 
1. 14E-06 

2.98E-05 
4. 11E-14 
1.47E-05 
2. 02E-29 
6.29E-08 

2.38E-05 
3.29E-14 
1. 18E-05 
1. 62E-29 
5.03E-08 

2.79E-04 
1. 18E-03 
7.39E-02 
9. 62E-86 
9. 59E-04 
2. 64E-75 
5. 03E-15 
3. 98E-07

4.32E-02 1. 50E-13 
1. 63E-03 
1.27E-29 
1. 64E-06 

2.37E-03 
8 .23E-15 
8. 94E-05 
6.97E-31 
9.02E-08 

1. 90E-03 
6.59E-15 
7.15E-05 
5. 57E-31 
7.22E-08 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00

3. 88E-07 1.31E-15 
1. 44E-07 
6.84E-31 
1.71E-09 

2. 13E-08 
7.23E-17 
7. 91E-09 
3.76E-32 
9.39E-11 

1.71E-08 
5.78E-17 
6.33E-09 
3. O1E-32 
7.52E-11 

7.55E-08 
1.23E-07 
1. 83E-05 
1.63E-88 
2.79E-07 
9.50E-79 
4. 18E-18 
1.09E-10

5.12E-06 7.06E-15 
2.53E-06 
3. 48E-30 
1.08E-08 

2. 81E-07 
3. 88E-16 
1. 39E-07 
1.91E-31 
5. 94E-10 

2.25E-07 
3.10E-16 
1. 11E-07 
1.53E-31 
4. 75E-10 

2. 64E-06 
1.11E-05 
6.98E-04 
9.04E-88 
9.06E-06 
2. 48E-77 
4.75E-17 
3.76E-09

cf) 

m
nfl 
C)
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4.48E-17 1.36E+03 1.99E+02 1.07E-01 2.67E-05 0.OOE+00 3.35E-05 3.27E-03 0.OOE+00 1.20E-08 3.09E-05 

6.59E-33 2.01E-13 2.94E-14 1.58E-17 3.93E-21 0.OOE+00 3.24E-18 2.28E-18 0.OOE+00 5.64E-22 2.15E-20 

2.19E-23 6.66E-04 9.75E-05 5.24E-08 1.30E-11 0.OOE+00 1.36E-08 2.45E-09 0.OOE+00 4.07E-12 2.31E-11 
----------------------------- ----------------------

5.21E+00 1.92E-02 8.05E-02 4.92E-02 1.94E-05 7.60E-04

FHA - CR, LPZ, 0-60 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .017 HOURS: X/Q(SITE)= .32E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .35E-03 SEC/M3 SEC RELEASE RATE= .27E+03 VOL/DAY

CLEANUP RATES (HR-I) 
-== = = = = = = = = = = == = = = = = = = = = = =

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY

.000 

.000 

.000

SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE=3316.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 1.000 
1.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE 

ELEMENTAL 
1-131 2.57E-24 2.44E+02 1.16E+01 
1-132 1.55E-33 1.48E-07 7.03E-09 
1-133 5.91E-25 5.62E+01 2.68E+00 
1-134 7.50E-49 7.13E-23 3.40E-24 
1-135 3.46E-27 3.29E-01 1.57E-02 
PARTICULATE 
1-131 1.41E-25 1.34E+01 6,39E-01 
1-132 8,53E-35 8.11E-09 3.86E-10 
1-133 3.25E-26 3.09E+00 1.47E-01 
1-134 4.12E-50 3.92E-24 1.87E-25 
1-135 1.90E-28 1.81E-02 8.62E-04 
ORGANIC 
1-131 1.13E-25 1.07E+01 5.11E-01 
1-132 6.82E-35 6.49E-09 3.09E-10 
1-133 2.60E-26 2.47E+00 1.18E-01 
1-134 3.29E-50 3.13E-24 1.49E-25 
1-135 1.52E-28 1.45E-02 6.90E-04 
NOBLE GASES 
XE-131M 1,93E-24 1.84E+02 8.74E+00 
XE-133M 7.09E-24 6.74E+02 3.21E+01

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

2. 63E-02 
1.59E-11 
6.05E-03 
7. 67E-27 
3.55E-05 

1.44E-03 
8.73E-13 
3. 33E-04 
4.22E-28 
1. 95E-06 

1. 16E-03 
6.99E-13 
2. 66E-04 
3. 37E-28 
1. 56E-06

6. 54E-06 
3. 96E-15 
1. 51E-06 
1.91E-30 
8.83E-09 

3. 60E-07 
2. 17E-16 
8.28E-08 
1.05E-31 
4 .85E-10 

2.88E-07 
1.74E-16 
6.62E-08 
8.40E-32 
3.88E-10

1. 42E+00 
4. 92E-12 
5.35E-02 
4 .15E-28 

5. 40E-05 

7.80E-02 
2.70E-13 
2. 94E-03 
2.28E-29 
2. 97E-06 

6. 24E-02 
2. 16E-13 
2.35E-03 
1.82E-29 
2. 37E-06

3.45E-04 
1.35E-12 
1.02E-04 
5.27E-28 
2.23E-06 

1. 90E-05 
7.42E-14 
5. 61E-06 
2. 90E-29 
1.23E-07 

1.52E-05 
5. 94E-14 
4.49E-06 
2. 32E-29 
9. 81E-08

1. 69E-04 
2. 32E-13 
8.33E-05 
1. 14E-28 
3. 56E-07 

9.26E-06 
1.27E-14 
4.58E-06 
6.25E-30 
1. 95E-08 

7.41E-06 
1.02E-14 
3. 66E-06 
5.OOE-30 
1. 56E-08

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

3. 31E-02 1. 15E-13 
1.25E-03 
9. 68E-30 
1.26E-06 

1.82E-03 
6.30E-15 
6. 85E-05 
5.32E-31 
6.92E-08 

1. 46E-03 
5. 04E-15 
5.48E-05 
4. 25E-31 
5.53E-08

2.98E-07 
1.01E-15 
1. 1OE-07 
5.23E-31 
1.31E-09 

1. 64E-08 
5.53E-17 
6.07E-09 
2. 87E-32 
7.20E-11 

1.31E-08 
4.43E-17 
4.85E-09 
2.30E-32 
5.76E-11

3. 93E-06 5. 41E-15 
1. 94E-06 
2. 65E-30 
8.29E-09 

2. 16E-07 
2. 97E-16 
1.07E-07 
1.46E-31 
4.56E-10 

1.73E-07 
2.38E-16 
8. 54E-08 
1. 17E-31 
3. 64E-10

1.98E-02 4.92E-06 0.OOE+00 1.54E-05 8.68E-05 0.OOE+00 5.79E-08 2.03E-06 
7.26E-02 1.81E-05 0.O0E+00 8.47E-05 3.66E-04 0.OOE+00 9.42E-08 8.54E-06

KR-85 
KR-87 
KR-88 
f

I

cr, =c 
m 
mT 

0

m 

ze



CLIENT:
NTECH

40fT.1NO.:

NPPD /u6U-IVI-U - At-rcANIýx%

XE-133 
*E-135M 
XE-135 
XE-138 
KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

1

4.72E-22 
9.00-106 
2.78E-24 
3.00E-96 
1. 38E-34 
1. 59E-27 
1.37E-23 
2. O1E-39 
6. 68E-30

4. 49E+04 
8.56E-80 
2. 64E+02 
2. 86E-70 
1.31E-08 
1.51E-01 
1.30E+03 
1.91E-13 
6.35E-04

2.14E+03 
4. 1OE-81 
1.26E+01 
1.37E-71 
6.23E-10 
7.21E-03 
6.20E+01 
9.11E-15 
3.02E-05

4.83E+00 
9.22E-84 
2 .84E-02 
3.08E-74 
1. 41E-12 
1. 63E-05 
1.40E-01 
2.06E-17 
6. 84E-08

1.20E-03 
2.29E-87 
7.07E-06 
7. 66E-78 
3.51E-16 
4.06E-09 
3. 49E-05 
5.12E-21 
1.70E-11

0.00E+00 5.13E-03 
0.00E+00 1.38E-85 
0.00E+00 2.47E-04 
0.00E+00 3.14E-75 
0.00E+00 2.49E-16 
0.00E+00 9.00E-08 
0.00E+00 1.04E-05 
0.00E+00 1.00E-18 
0.00E+00 4.22E-09 

1.62E+00 5.98E-03

FHA - CR, LPZ, 0-60 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .025 HOURS: X/Q(SITE)= .32E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .35E-03 SEC/M3 SEC RELEASE RATE= .00E+00 VOL/DAY

CLEANUP RATES (HR-i) 

SPRAY ' PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 2.40E-37 
1-132 1.45E-46 
1-133 5.53E-38 
1-134 6.97E-62 
1-135 3.24E-40 
PARTICULATE 
1-131 1.32E-38 
1-132 7.96E-48 
1-133 3.04E-39 
1-134 3.83E-63 
1-135 1.78E-41 
ORGANIC 
1-131 1.06E-38 
1-132 6.37E-48

2.44E+02 
1.47E-07 
5. 62E+01 
7.08E-23 
3.29E-01 

1. 34E+01 
8.09E-09 
3.09E+00 
3.89E-24 
1.81E-02

0.00E+00 
0.0O2+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00

1.07E+01 0.00E+00 
6.47E-09 0.00E+00

2. 62E-02 
1.58E-11 
6. 03E-03 
7.60E-27 
3.53E-05 

1.44E-03 
8.68E-13 
3.31E-04 
4.18E-28 
1.94E-06

6. 52E-06 
3.93E-15 
1.50E-06 
1.89E-30 
8.79E-09 

3.58E-07 
2.16E-16 
8.25E-08 
1.04E-31 
4 .83E-10

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0. 00E+00

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0.00E+00

0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0. 00E+00

7.48E-02 
2. 59E-13 
2.82E-03 
2.18E-29 
2.84E-06 

4.11E-03 
1.42E-14 
1.55E-04 
1. 20E-30 
1.56E-07

6.73E-07 
2.27E-15 
2.49E-07 
1.17E-30 
2.96E-09 

3.70E-08 
1.25E-16 
1.37E-08 
6. 4 6E-32 
1.63E-10

8.88E-06 1.22E-14 
4.39E-06 
5.97E-30 
1.87E-08 

4.88E-07 
6.70E-16 
2.41E-07 
3.28E-31 
1.03E-09

1.15E-03 2.87E-07 0.00E+00 0.00E+00 0.00E+00 3.29E-03 2.96E-08 3.90E-07 
6.95E-13 1.73E-16 0.00E+00 0.00E+00 0.00E+00 1.14E-14 9.98E-17 5.36E-16
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2.30E-02 
2.93E-86 
2.98E-04 
8.05E-76 
1.56E-15 
1. 24E-07 
1.02E-03 
7.04E-19 
7.59E-10 

2.50E-02

o.00E+00 
o.00E+00 
0. 00E+00 
0. 00E+00 
o.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

3.78E-02

1. 41E-05 
1.23E-88 
2. 14E-07 
7.18E-79 
3.20E-18 
8.36E-11 
9.20E-09 
4.31E-22 
3.12E-12 

1.49E-05

5.36E-04 
6.82E-88 
6.95E-06 
1. 88E-77 
3. 64E-17 
2.88E-09 
2.37E-05 
1. 64E-20 
1.77E-11 

5.83E-04

cd 
m m 
-I 

K

m m 
C-)

SCIEI
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1-133 
1-134 
1-135

2.43E-39 
3.06E-63 
1. 42E-41

NOBLE GASES 
XE-131M 1.81E-37 
XE-133M 6.63E-37 
XE-133 4.42E-35 
XE-135M 8.24-119 
XE-135 2.60E-37 
XE-138 2.76-109 
KR-83M 1.28E-47 
KR-85M 1.49E-40 
KR-85 1.28E-36 
KR-87 1.87E-52 
KR-88 6.24E-43

FHA - CR, LPZ, 0-60 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 2. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .500 HOURS: X/Q(SITE)= .11E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .00E+00 VOL/DAY

CLEANUP RATES (HR-I) 
-------================= ==== =

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY

.000 

.000 

.000

SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 1.000 
1.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM 
(CURIES) (UCI/CM3)

SITE BOUNDARY DOSES (REM) 
THYROID WH BODY BETA

C/) 
m m __qCONTROL ROOM DOSES (REM) 

THYROID WH BODY BETA

ELEMENTAL 
1-131 0.00E+00 2.44E+02 0.00E+00 2.19E-02 5.44E-06 0.00E+00 0.00E+00 0.00E+00 3.90E+00 3.50E-05 4.62E-04 

1-132 0.00E+00 1.28E-07 0.00E+00 1.15E-11 2.85E-15 0.00E+00 0.00E+00 0.00E+00 1.26E-11 1.10E-13 5.93E-13 

1-133 0.00E+00 5.53E+01 0.00E+00 4.96E-03 1.24E-06 0.00E+00 0.00E+00 0.00E+00 1.46E-01 1.29E-05 2.27E-04 

1-134 0.00E+00 4.84E-23 0.00E+00 4.35E-27 1.08E-30 0.00E+00 0.00E+00 0.00E+00 9.46E-28 5.11E-29 2.59E-28 

1-135 0.00E+00 3.13E-01 0.00E+00 2.81E-05 7.00E-09 0.00E+00 0.00E+00 0.00E+00 1.45E-04 1.51E-07 9.53E-07 

PARTICULATE 
1-131 0.00E+00 1.34E+01 0.00E+00 1.20E-03 2.99E-07 0.00E+00 0.00E+00 0.00E+00 2.14E-01 1.92E-06 2.54E-05 

1-132 0.00E+00 7.01E-09 0.00E+00 6.29E-13 1.57E-16 0.00E+00 0.00E+00 0.00E+00 6.91E-13 6.06E-15 3.26E-14

2.47E+00 
3..11E-24 
1.45E-02 

1 .84E+02 
6. 74E+02 
4.49E+04 
8.38E-80 
2.64E+02 
2.80E-70 
1.30E-08 
1.51E-01 
1.30E+03 
1.90E-213 
6.34E-04

0 .00E+00 
o.OOE+00 
o.OOE+00 

o.OOE+00 
o .OOE+00 

0 .00E+00 
o .00E+00 
0 OOE+00 
0 .00E+00 
o .00E+00 
o .OOE+00 

o.00E+00 
o.OOE+00 
o.00E+00

2.65E-04 
3.34E-28 
12. 55E-06 

1. 97E-02 
7.23E-02 
4.82E+00 
8.99E-84 
2.83E-02 
3. 01E-74 
1.40E-12 
1. 62E-05 
1.40E-01 
2. 04E-17 
6.80E-08

6. 60E-08 
8.32E-32 
3.87E-10 

4 .91E-06 
1.80E-05 
1.20E-03 
2.24E-87 
7.05E-06 
7.48E-78 
3.48E-16 
4.04E-09 
3.48E-05 
5.08E-21 
1.69E-12

o.00E+00 
o.00E+00 
0.00E+00 

o.00E+00 
0.00E+00 
0.00E+00 
0 00E+00 
0. 00E+00 
0 .00E+00 
o .OOE+00 

0 .00E+00 
0. 00E+00 
0 .00E+00 
o.00E+00 

0. OOE+00

0.OOE+00 
o.00E+00 
o.00E+00 

0.00E+00 
o.00E+00 
o.00E+00 
0, OOE+00 
o .00E+00 
0. 00E+00 
0. OOE+00 
0 .00E+00 
o .00E+00 
0. 00E+00 
o .OOE+00 

0. OOE+00

2.

0.00E+00 
o.OOE+00 
o.00E+00 

o.OOE+00 
o.00E+00 
o.00E+00 
0.00E+00 
0.OOE+00 
o.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 

0.002+00

1.24E-04 
9.57E-31 
1.25E-07 

0.00.E+00 
0. 00E+00 
o.00E+00 
0. 00E+00 
0.OOE+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 

8.53E-02

1.10E-08 5.16E-32 
1. 30E-10 

1.31E-07 
2. 13E-07 
3. 18E-05 
2.73E-88 
4.83E-07 
1.60E-78 
7.21E-18 
1.89E-10 
2.08E-08 
9.71E-22 
7.03E-12 

3.37E-05

1. 93E-07 2.62E-31 
8.23E-10 

4.58E-06 
1. 93E-05 
1.21E-03 
1.52E-87 
1.57E-05 
4.2.8E-77 
8 .20E-17 
6.51E-09 
5.36E-05 
3.70E-20 
3. 99E-11 

1.32E-03

plI 
m

0
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1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.00E+00 
ORGANIC 
1-131 0.00E+00 
1-132 O.OOE+00 
1-133 0.OOE+00 
1-134 0.00E+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M O.00E+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.00E+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 0.00E+00 
KR-87 0.00E+00 
KR-88 0.OOE+00

FHA - CR, LPZ, 0-60 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT,' 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 1.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-I) 

SPRAY PRIMARY SECONDARY CONT CENTER

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

1.000 
1.000 
1.000

CONTROL ROOM SITE BOUNDARY DOSES (REM) 

(CURIES) (UCI/CM3) THYROID WH BODY BETA

1.000 
1.000 
1.000 

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

0.OOE+00 2.43E+02 0.OOE+00 1.81E-02 4.50E-06 0.00E+00 O.OOE+00 0.OOE+00 3.41E+00 3.06E-05 4.04E-04 

0.00E+00 1.10E-07 O.OOE+00 8.16E-12 2.03E-15 0.00E+00 0.00E+00 0.OOE+00 9.51E-12 8.35E-14 4.48E-13

3. 04E+00 
2. 66E-24 
1.72E-02 

1. 07E+01 
5. 61E-09 
2 43E+00 
2.13E-24 
1. 38E-02 

1.83E+02 
6.70E+02 
4 48E+04 
2. 36E-80 
2. 54E+02 
9. 06E-71 
1.09E-08 
1. 40E-01 
1. 30E+03 
1. 47E-13 
5. 64E-04

0. OOE+00 
o.OOE+00 
o.OOE+00 

o.OOE+00 
o.00E+00 
o.OOE+00 
0. 00E+00 
0. 00E+00 

o.00E+00 
O.OOE+00 
o.00E+00 
0. OOE+00 
0. 00E+00 
o.00E+00 
0. OOE+00 
o.00E+00 
o.00E+00 
0. OOE+00 
o.00E+00

2. 73E-04 
2. 39E-28 
1. 55E-06 

9.61E-04 
5. 03E-13 
2. 18E-04 
1. 91E-28 
1.24E-06 

1. 65E-02 
6.01E-02 
4. 02E+00 
2. 12E-84 
2. 28E-02 
8. 13E-75 
9. 81E-13 
1. 26E-05 
1. 17E-01 
1.32E-17 
5. 06E-08

6.7 9E-08 
5. 95E-32 
3. 85E-10 

2. 39E-07 
1. 25E-16 
5. 43E-08 
4.76E-32 
3. 08E-10 

4. 1OE-06 
1. 50E-05 
1. OOE-03 
5.28E-88 
5. 68E-06 
2 02E-78 
2. 44E-16 
3. 13E-09 
2. 91E-05 
3. 28E-21 
1.26E-11

o.OOE+00 
o.OOE+00 
0. OOE+00 

o.OOE+00 
o.00E+00 
0.00E+00 
o.OOE+00 
0.00E+00 

0. 00E+00 
o.00E+00 
o.OOE+00 
0. 00E+00 
o.OOE+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 
0. OOE+00 
o.00E+00 
0. 00E+00 

0. OOE+00

0. OOE+00 
o.00E+00 
o.00E+00 

0. 00E+00 
o.OOE+00 
0. OOE+00 
0. OOE+00 
o.00E+00 

0.00E+00 
0.00E+00 
0. OOE+00 
0. OOE+00 
o.00E+00 
0. OOE+00 
0.OOE+00 
o.OOE+00 
0.00E+00 
0. 00E+00 
o.OOE+00 

0. OOE+00

0. OOE+00 
0. 00E+00 
o.OOE+00 

0.00E+00 
o.OOE+00 
0. OOE+00 
0.OOE+00 
0. 00E+00 

o.00E+00 
0.OOE+00 
0. OOE+00 
0. 00E+00 
0. 00E+00 
o.00E+00 
0.00E+00 
0. OOE+00 
o.OOE+00 
0.OOE+00 
0. 00E+00 

0.00E+00

8.OIE-03 
5.20E-29 
7. 95E-06 

1.71E-01 
5. 53E-13 
6. 41E-03 
4.16E-29 
6.36E-06 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. 00E+00 
0. OOE+00 
0.OOE+00 

4. 44E+00

1

7.09E-07 
2. 81E-30 
8.27E-09 

1.54E-06 
4.85E-15 
5. 67E-07 
2.24E-30 
6.62E-09 

6.82E-06 
1. lIE-05 
1. 65E-03 
8. 12E-87 
2. 47E-05 
5.03E-77 
3. 45E-16 
9.48E-09 
1.08E-06 
4.46E-20 
3.46E-10 

1.75E-03

1.25E-05 1.43E-29 
5.23E-08 

2. 03E-05 
2. 61E-14 
9.98E-06 
1. 14E-29 
4 .19E-08 

2.38E-04 
1.00E-03 
6.30E-02 
4.52E-86 
8. 03E-04 
1.31E-75 
3. 92E-15 
3.27E-07 
2.79E-03 
1.70E-18 
1.96E-09 

6.86E-02

ELEMENTAL 
1-131 
1-132

C/) 2 = m 
m (ZI 
M- C-
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1-133 0.OOE+00 5.44E+01 0.00E+00 4.04E-03 1.UIE-U6 U 
1-134 0.OOE+00 3.25E-23 0.OOE+00 2.41E-27 6.01E-31 0 

1-135 0.OOE+00 2.98E-01 0.OOE+00 2.21E-05 5.51E-09 0 

PARTICULATE 
1-131 0.00E+00 1.34E+01 0.00E+00 9.94E-04 2.47E-07 C 

1-132 0.OOE+00 6.03E-09 0.OOE+00 4.48E-13 1.12E-16 C 

1-133 0.00E+00 2.99E+00 0.00E+00 2.22E-04 5.53E-08 C 

1-134 0.00E+00 1.79E-24 0.OOE+00 1.33E-28 3.30E-32 C 

1-135 0.OOE+00 1.64E-02 0.OOE+00 1.22E-06 3.03E-10 C 
ORGANIC 
1-131 0.00E+00 1.07E+01 0.00E+00 7.95E-04 1.98E-07 C 

1-132 0.OOE+00 4.83E-09 0.OOE+00 3.59E-13 8.93E-17 C 

1-133 0.00E+00 2.39E+00 0.00E+00 1.78E-04 4.43E-08 C 

1-134 0.00E+00 1.43E-24 0.00E+00 1.06E-28 2.64E-32 C 

1-135 0.00E+00 1.31E-02 0.00E+00 9.72E-07 2.42E-10 C 
NOBLE GASES 
XE-131M 0.00E+00 1.83E+02 0.00E+00 1.36E-02 3.39E-06 C 

XE-133M 0.00E+00 6.66E+02 0.00E+00 4.95E-02 1.23E-05 C 

XE-133 0.00E+00 4.47E+04 0.00E+00 3.32E+00 8.26E-04 C 

XE-135M 0.00E+00 6.24E-81 0.00E+00 4.64E-85 1.15E-88 C 

XE-135 0.00E+00 2.45E+02 O.00E+00 1.82E-02 4.53E-06 C 

XE-138 0.00E+00 2.76E-71 0.00E+00 2.05E-75 5.11E-79 C 

KR-83M 0.00E+00 9.09E-09 0.00E+00 6.75E-13 1.68E-16 C 

KR-85M 0.00E+00 1.30E-01 0.00E+00 9.64E-06 2.40E-09 C 

KR-85 0.00E+00 1.30E+03 0.00E+00 9.68E-02 2.41E-05 C 

KR-87 0.00E+00 1.12E-13 0.00E+00 8.30E-18 2.07E-21 C 

KR-88 0.00E+00 4.98E-04 0.00E+00 3.70E-08 9.21E-12 C 

FHA - CR, LPZ, 0-60 sec, CR, Sec not isolated

^ .00E+00 
.OOE+00 
.OOE+00 

.00E+00 
.00E+00 
.OOE+00 

P.OOE+00 

3.OOE+00 

. 00E+00 
I.OOE+00 
O.00E+00 

0.OOE+00 
OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 

OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.02E+00 

0.OOE+00 

0.00E+00

0.OOE+00 
0.00E+00 
0.OOE+00 

0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.OOE+00 
0.00E+00 
0. OOE+00 
0.OOE+00 
0.00E+00 

0.OOE+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0. 00E+00 
0.OOE+00 
0. OOE+00 
0.00E+00 

0.00E+00

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 2.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .00E+00 VOL/DAY

CLEANUP RATES (HR-I) 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 
.000 
.000

.000 

.000 

.000

.000 

.000 
.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

cf) 
-m m 
r-I

0

0.OOE+00 
0. OOE+00 
0.00E+00 

0.00E+00 
o.OOE+00 
o.00E+00 
0. 00E+00 
o.OOE+00 

0. OOE+00 
o.OOE+00 
o.00E+00 
0. 00E+00 
0. 00E+00 

0. OOE+00 
o.OOE+00 
0. OOE+00 
0. OOE+00 
o.OOE+00 
o.OOE+00 
o.OOE+00 
o.OOE+00 
0. 00E+00 
o.OOE+00 
0. OOE+00 

o.OOE+00

1.26E-01 
5. 62E-28 
1.21E-04 

1.87E-01 
5.23E-13 
6.90E-03 
3.09E-29 
6. 62E-06 

1.50E-01 
4. 18E-13 
5.52E-03 
2.47E-29 
5.30E-06 

0.0OE+00 
0. OOE+00 
0. OOE+00 
0.00E+00 
0. 00E+00 
0. OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 

3. 88E+00

1.lIE-05 
3.03E-29 
1.25E-07 

1.68E-06 
4.59E-15 
6.11E-07 
1. 67E-30 
6.89E-09 

1.35E-06 
3. 67E-15 
4.89E-07 
1. 33E-30 
5.51E-09 

5. 96E-06 
9. 63E-06 
1. 45E-03 
1. 96E-87 
2.09E-05 
1.39E-77 
2. 52E-16 
7. 69E-09 
9. 49E-07 
3. OOE-20 
2. 69E-10 

1. 53E-03

1.96E-04 1. 54E-28 
7. 94E-07 

2.22E-05 
2.46E-14 
1.08E-05 
8.47E-30 
4.36E-08 

1.78E-05 
1.97E-14 
8.60E-06 
6.77E-30 
3.49E-08 

2.09E-04 
8.72E-04 
5.50E-02 
1.09E-86 
6.78E-04 
3. 64E-76 
2. 87E-15 
2. 65E-07 
2. 45E-03 
1. 14E-18 
1. 53E-09 

5.99E-02
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ACTIVITY (CURIES)
ISOTOPE PRIMARY SECONDARY

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.00E+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 O.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

2. 42E+02 
8. 12E-08 
5. 27E+01 
1.46E-23 
2. 68E-01 

1.33E+01 
4.46E-09 
2. 89E+00 
8. 03E-25 
1. 47E-02 

1.07E+01 
3.57E-09 
2. 31E+00 
6.42E-25 
1. 18E-02 

1.83E+02 
6. 57E+02 
4.44E+04 
4. 35E-82 
2.27E+02 
2.57E-72 
6. 27E-09 
1. lIE-01 
1.30E+03 
6.46E-14 
3.89E-04

CONTROL ROOM SITE BOUNDARY DOSES
RELEASE (CURIES) (UCI/CM3) THYROID

0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.60E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
O.OOE+O0 
0. OOE+00

1,24E-02 
4. 14E-12 
2. 68E-03 
7. 45E-28 
1.37E-05 

6.79E-04 
2.28E-13 
1.48E-04 
4. 09E-29 
7 . 52E-07 

5. 43E-04 
1.82E-13 
1. 18E-04 
3.27E-29 
6. 02E-07 

9.32E-03 
3. 35E-02 
2.2 6E+00 
2.22E-86 
1. 16E-02 
1. 31E-76 
3.20E-13 
5. 65E-06 
6. 64E-02 
3. 29E-18 
1.98E-08

3.08E-06 
1.03E-15 
6. 68E-07 
1.85E-31 
3.4 1E-09 

1. 69E-07 
5. 66E-17 
3. 67E-08 
1.02E-32 
1.87E-10 

1. 35E-07 
4 .53E-17 

2. 94E-08 
8. 15E-33 
1.50E-10 

2. 32E-06 
8. 34E-06 
5. 64E-04 
5. 51E-90 
2. 88E-06 
3 .26E-80 
7. 96E-17 
1. 41E-09 
1. 65E-05 
8. 20E-22 
4 .93E-12

0. OOE+00 
o.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.00E+00 
0.00E+00 
0.0 0E+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00

WH BODY 

O.OOE+00 
0. OOE+00 
O.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

o.OOE+00 
0. OOE+00 
0. OOE+00 
o.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
O. OOE+00 
0. OOE+00 
0. OOE+00 
o.OOE+00 
o.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00

(REM) 
BETA

o.OOE+00 
0.OOE+00 
o.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
o.OOE+00 
0.OOE+00 
0.OOE+00 
o.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
o.OOE+00 
0.OOE+00 

0.OOE+00

CONTROL ROOM DOSES 
THYROID WH BODY

5. 15E+00 
1. 16E-11 
1. 86E-01 
4. 86E-28 
1. 69E-04 

2. 83E-01 
6.38E-13 
1. 02E-02 
2. 67E-29 
9. 30E-06 

2.26E-01 
5. 1OE-13 
8.16E-03 
2. 13E-29 
7. 44E-06 

o.OOE+00 
0.OOE+00 
0. OOE+00 
O.OOE+00 
0. OOE+00 
0 OOE+00 
0. OOE+00 
0. OOE+00 
o .OOE+00 

0.OOE+00 
0. OOE+00 

5.8 6E+00

4 .63E-05 1.02E-13 
1. 64E-05 
2. 62E-29 
1.7 6E-07 

2. 54E-06 
5.60E-15 
9.03E-07 
1.44E-30 
9. 69E-09 

2.03E-06 
4.48E-15 
7. 23E-07 
1. 15E-30 
7.75E-09 

9.02E-06 
1. 44E-05 
2. I8E-03 
5.22E-88 
2. 99E-05 
4 40E-78 
2. 93E-16 
1. 04E-08 
1. 44E-06 
3.08E-20 
3.41E-10 

2.30E-03

FHA - CR, LPZ, 0-60 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL,

AT 8.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .27E-08 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-i) 

SPRAY PRIMARY SECONDARY CONT CENTER

1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

(REM) 
BETA

6. 11E-04 5.47E-13 
2.89E-04 
1.33E-28 
1. 12E-06 

3.36E-05 
3. O1E-14 
1.59E-05 
7. 31E-30 
6.13E-08 

2. 68E-05 
2.40E-14 
1.27E-05 
5.85E-30 
4.90E-08 

3.15E-04 
1.31E-03 
8.30E-02 
2. 90E-87 
9.72E-04 
1. 15E-76 
3.33E-15 
3.58E-07 
3.71E-03 
1.17E-18 
1. 93E-09 

9. 03E-02

1
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ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RE:

ELEMENTAL 
1-131 0.OOE+00 

1-132 0.00E+00 
1-133 0.00E+00 
1-134 0.OOE+00 
1-135 0.00E+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.00E+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 

1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.00E+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.00E+00 
XE-133M 0.OOE+00 

XE-133 0.00E+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.00E+00 
KR-83M 0.00E+00 
KR-85M 0.00E+00 

KR-85 0.OOE+00 
KR-87 0.00E+00 
KR-88 0.OOE+00

2.37E+02 
1.33E-08 
4.32E+01 
1.21E-25 
1.44E-01 

1. 30E+01 
7.32E-10 
2. 37E+00 
6. 64E-27 
7. 94E-03 

1. 04E+01 
5.86E-10 
1. 90E+00 
5. 31E-27 
6.35E-03 

1.80E+02 
6.09E+02 
4 . 30E+04 
4. 97E-89 
1 .44E+02 
1. 65E-78 
6.78E-10 
4. 30E-02 
1.30E+03 
2.42E-15 
8.79E-05

0. 00E+00 
0.OOE+00 
0. OOE+00 
0. 00E+00 
0.00E+00 

0.OOE+00 
O.OOE+00 
O.OOE+00 
0. 00E+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 

0.OOE+00 
0. 00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.00E+00 
0.OOE+00 
0. OOE+00 
0.OOE+00

.000 
.000 
.000

.000 

.000 

.000

CONTROL ROOM 
(CURIES) (UCI/CM3)

1.26E-03 
7. 08E-14 
2. 30E-04 
6.42E-31 
7. 67E-07 

6.93E-05 
3. 89E-15 
1.26E-05 
3. 53E-32 
4.22E-08 

5.54E-05 
3. 11E-15 
1. 01E-05 
2.82E-32 
3.37E-08 

9. 57E-04 
3. 23E-03 
2.28E-01 
2. 64E-94 
7. 65E-04 
8.78E-84 
3. 60E-15 
2. 29E-07 
6. 92E-03 
1.29E-20 
4. 67E-10

3.14E-07 
1. 76E-17 
5. 71E-08 
1. 60E-34 
1. 91E-10 

1.72E-08 
9. 68E-19 
3. 14E-09 
8.78E-36 
1.05E-1I 

1. 38E-08 
7.75E-19 
2.51E-09 
7.02E-36 
8. 40E-12 

2.38E-07 
8.05E-07 
5. 69E-05 
6.57E-98 
1. 90E-07 
2. 19E-87 
8. 97E-19 
5. 69E-11 
1.72E-06 
3.20E-24 
1. 16E-13

.000 
.000 
.000

SITE BOUNDARY DOSES
THYROID 

O.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00

WH BODY 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
O.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.00E+00 

0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
O.OOE+00 

0.OOE+00

1.000 
1.000 
1.000 

(REM) 
BETA

0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. 00E+00 
0. OOE+00 
0.00E+00 
0. 00E+00 

0.00E+00 
0.00E+00 
0.OOE+00 
0.00+E00 
0. 00E+00 

0.OOE+00 
0.00E+00 
0. 005+00 
0. OOE+00 0,00E+00 
0.00E+00 
0. 00E+00 
0. OOE+00 
0.OOE+00 
0. 00E+00 
0. 00E+00 
0. OOE+00 

0.OOE+00

1.000 
1.000 
1.000

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

9. 98E+00 
1. 18E-11 
3. 35E-01 
2.16E-28 
2. 59E-04 

5.48E-01 
6. 46E-13 
1.84E-02 
1. 19E-29 
1. 42E-05 

4.39E-01 
5. 17E-13 
1. 47E-02 
9.51E-30 
1. 14E-05 

0. 00E+00 
0. OOE+00 
0. 00E+00 
0. 00E+00 
0. 00E+00 
0. 00E+00 
0. 00E+00 
0.00E+00 
0. OOE+00 
0. 00E+00 
0. 00E+00 

1. 13E+01

8. 97E-05 
1.03E-13 
2. 97E-05 
1. 17E-29 
2.70E-07 

4.93E-06 
5. 67E-15 
1. 63E-06 
6.42E-31 
1.48E-08 

3.94E-06 
4. 54E-15 
1.30E-06 
5. 14E-31 
1. 19E-08 

1.75E-05 
2.74E-05 
4 .21E-03 
2. 62E-89 
4 .88E-05 
3. OOE-79 
2. 60E-16 
1. 41E-08 
2.81E-06 
2. 02E-20 
3.83E-10 

4.44E-03

1. 18E-03 5. 54E-13 
5.22E-04 
5.93E-29 
1.71E-06 

6.51E-05 
3.05E-14 
2.87E-05 
3.26E-30 
9.38E-08 

5.21E-05 
2. 44E-14 
2.30E-05 
2.61E-30 
7.51E-08 

6.13E-04 
2.48E-03 
1. 60E-01 
1. 46E-88 
1.58E-03 
7.84E-78 
2. 96E-15 
4.87E-07 
7.25E-03 
7. 68E-19 
2. 18E-09 

1.74E-01

FHA - CR, LPZ, 0-60 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 24.000 HOURS: X/Q(SITE)= .16E-04 SEC/M3

1

C/3 
m 
m 
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m 
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CONTROL ROOM INTAKE= 891.0 CFMPRIMARY LEAK RATE=****** PERCENT/DAY
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X/Q CONT ROOM= .64E-07 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-I) 
SPRAYPRIMARY SECONDARY-======= --- CE 

SPRAY PRIMARY SECONDARY CONT CENTER

SCIE 
CLIENT: 

NPPD

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RE

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.00E+00 
1-133 0.OOE+00 
1-134 0.00E+00 
1-135 0.00E+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.00E+00 
1-134 0.00E+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.00E+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.00E+00

2.24E+02 
1.07E-10 
2. 55E+01 
3. 38E-31 
2,76E-02 

1.23E+01 
5.90E-12 
1.40E+00 
1.86E-32 
1.52E-03 

9.85E+00 
4.72E-12 
1.12E+00 
1.48E-32 
1.22E-03 

1.73E+02 
4. 96E+02 
3 .94E+04 
1.53-107 
4.27E+01 
5. 11E-95 
1.80E-12 
3.45E-03 
1.30E+03 
3.82E-19 
1.67E-06

.000 

.000 

.000

.000 

.000 
.000

CONTROL ROOM

.000 
.000 
.000

SITE BOUNDARY DOSES

LEASE (CURIES) (UCI/CM3) THYROID

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.008+00 
0.008+00 
0.00E+00 
0.008+00 
0.008+00 

0.008+00 
0.008+00 
0.008+00 
0.008+00 
0.008+00 
0.008+00 
O.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00

2. 87E-06 
1. 37E-18 
3. 26E-07 
4.32E-39 
3. 54E-10 

1.57E-07 
7. 54E-20 
1.79E-08 
2 . 37E-40 
1. 94E-11 

1.26E-07 
6. 03E-20 
1. 43E-08 
1. 90E-40 
1.55E-11 

2.21E-06 
6.34E-06 
5.04E-04 
1.96-115 
5.46E-07 
6.53-103 
2. 30E-20 
4.41E-11 
1. 67E-05 
4.88E-27 
2.14E-14

7. 13E-.10 
3. 42E-22 
8. lIE-1I 
1.08E-42 
8. 80E-14 

3. 92E-11 
1. 88E-23 
4 .46E-12 
5. 91E-44 
4 . 84E-15 

3. 14E-11 
1.50E-23 
3.56E-12 
4.73E-44 
3.87E-15 

5. 51E-10 
1 .58E-09 
1.25E-07 
4.87-119 
1. 36E-10 
1.63-106 
5 .72E-24 
1. 10E-14 
4. 15E-09 
1.22E-30 
5.32E-18

0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 

0.00E+00 
0.00E+00 
O.OOE+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0o.00E+00 
0. 00E+00 
0.00E+00 

0.00E+00 
O.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0. OOE+00 
0. 00E+00 
0.00E+00 
0. 00E+00 

0.00E+00

WH BODY 

0. OOE+00 
0.OOE+00 
0.00E+00 
0. 00E+00 
0. OOE+00 

0. 00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0.00E+00 

0.OOE+00 
0.OOE+00 
O.00E+00 
0. 00E+00 
0.OOE+00 
0.00E+00 
0. 00E+00 
0.OOE+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 

0.00E+00

1.000 
1.000 
1.000 

(REM) 
BETA

0. OOE+00 0.OOE+00 
0. 00E+00 
0. 00E+00 
0.00E+00 

0.OOE+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0.OOE+00 

0.OOE+00 
0.00E+00 
0. OOE+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0.00E+00 

0. OOE+00

1.000 1.000 
1.000

CONTROL ROOM DOSES (REM)

1.13E+00 2.05E-13 
3.13E-02 
1.87E-31 
1.54E-05 

6.22E-02 
1. 12E-14 
1.72E-03 
1.03E-32 
8.46E-07 

4. 97E-02 
8. 99E-15 
1.38E-03 
8.21E-33 
6. 77E-07 

0. 00E+00 
0.00E+00 
0.00E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.00E+00 
0.00E+00 
0. OOE+00 

1.28E+00

1.02E-05 1.79E-15 
2.77E-06 
1.01E-32 
1.60E-08 

5.59E-07 
9.86E-17 
1.52E-07 
5.54E-34 
8.81E-10 

4. 47E-07 
7. 89E-17 
1.22E-07 
4.43E-34 
7.05E-10 

2.00E-06 
2. 92E-06 
4.71E-04 
3.12E-97 
3.4 5E-06 
2.01E-86 
2. 97E-18 
5.95E-10 
3.26E-07 
7.92E-23 
9.26E-12 

4.94E-04

BETA

1.34E-04 9.64E-15 
4.88E-05 
5.12E-32 
1.01E-07 

7.38E-06 
5.30E-16 
2. 68E-06 
2.81E-33 
5.57E-09 

5.90E-06 
4.24E-16 
2.14E-06 
2.25E-33 
4.46E-09 

7.00E-05 
2.65E-04 
1.79E-02 
1.74E-96 
1. 12E-04 
5.26E-85 
3.38E-17 
2.05E-08 
8.42E-04 
3.02E-21 
5.26E-11 

1. 94E-02

FHA - CR, LPZ, 0-60 sec, CR, Sec not isolated

1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

WNTECH

1 ~~~~~~C PR7 Ln TO ATM" '4"J - AF =

1

m Cl 
nl >

II

PCT PRI LKG TO ATM = 00.00

THYROID WH BODY

ANALYSIS BASED ON:

"NTECH
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1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 96.000 HOURS: X/Q(SITE)= .58E-05 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .12E-07 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-i)

SPRAY PRIMARY SECONDARY CONT CENTER

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 
.000 
.000

ACTIVITY (CURIES)

ISOTOPE PRIMARY SECONDARY

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.00E+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.O0E+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

1. 73E+02 
4.06E-20 
2. 36E+00 
3. 45E-56 
1. 63E-05 

9. 51E+00 
2. 23E-21 
1.30E-01 
1. 90E-57 
8. 93E-07 

7. 61E+00 
1.79E-21 
1.04E-01 
1.52E-57 
7. 14E-07 

1 .45E+02 
1. 98E+02 
2.66E+04 
7.65-191 
1.80E-01 
2.58-169 
4.57E-24 
4.05E-08 
1. 30E+03 
2. 96E-36 
3. O1E-14

RELEASE 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
O.OOE+00

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM 
(CURIES) (UCI/CM3)

3. 64E-18 
8. 55E-40 
4. 97E-20 
7.27E-76 
3.42E-25 

2. OOE-19 
4.70E-41 
2 .73E-21 
3. 99E-77 
1. 88E-26 

1. 60E-19 
3.76E-41 
2. 19E-21 
3. 19E-77 
1.50E-26 

3. 06E-18 
4. 16E-18 
5.59E-16 
1.61-210 
3. 79E-21 
5.44-189 
9. 62E-44 
8. 52E-28 
2. 74E-17 
6. 23E-56 
6.33E-34

9. 06E-22 
2. 13E-43 
1.24E-23 
1. 81E-79 
8. 51E-29 

4 . 98E-23 
1. 17E-44 
6. 80E-25 
9. 94E-81 
4. 68E-30 

3. 98E-23 
9.35E-45 
5.44E-25 
7. 95E-81 
3. 74E-30 

7. 61E-22 
1. 04E-21 
1. 39E-19 
4.01-214 
9. 42E-25 
1.35-192 
2. 39E-47 
2. 12E-31 
6. 82E-21 
1.55E-59 
1.58E-37

.000 

.000 

.000

SITE BOUNDARY DOSES 
THYROID WH BODY

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0 OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0 OOE+00 
0 OOE+00 
0. OOE+00

0.0 0E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
U.OOE+00 
0.OOE+00 

0.0 0E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.00E+00 
O.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00

1.000 
1.000 
1.000 

(REM) 
BETA

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.0OE+00 
0. 00E+00 
0.OOE+00 

0.OOE+00 
0.0 0E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00

1.000 
1.000 
1.000

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

2. 58E-03 
3. 97E-18 
4.45E-05 
1.26E-39 
7. 1OE-09 

1.42E-04 
2. 18E-19 
2.44E-06 
6.90E-41 
3.90E-10 

1. 13E-04 
1.74E-19 
1. 96E-06 
5.52E-41 
3. 12E-10 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
O.OOE+00 
O.OOE+00 
0. OOE+00

2. 32E-08 3. 48E-20 
3. 94E-09 
6.78E-41 
7.39E-12 

1.27E-09 
1.91E-21 
2. 16E-10 
3. 73E-42 
4.06E-13 

1. 02E-09 
1.53E-21 
1.73E-10 
2. 98E-42 
3. 25E-13 

4. 65E-09 
5. 74E-09 
1. 04E-06 
2.31-118 
2. 46E-09 
1.50-105 
1. 89E-23 
1. 15E-13 
7.87E-10 
3.OOE-29 
4.24E-16

3.06E-07 
1.87E-19 
6.93E-08 
3. 44E-40 
4. 67E-11 

1. 68E-08 
1.03E-20 
3. SIE-09 
1.89E-41 
2.57E-12 

1.34E-08 
8.22E-21 
3.05E-09 
1.51E-41 
2.05E-12 

1. 62E-07 
5.20E-07 
3.96E-05 
1.29-117 
8. OOE-08 
3.91-104 
2. 15E-22 
3. 96E-12 
2.03E-06 
1. 14E-27 
2.41E-15

SCIES
CLIENT:

VTECH

) INrrL) I I �

CA) 
m 

,-n

Z-, m 
C) 

C-) 

=

I FILE NO.: 
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0.OOE+00 0.00E+00 0.OOE+00 2.88E-03 1.08E-06 4.28E-05 

FHA - CR, LPZ, 0-60 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 720.000 HOURS: X/Q(SITE)= .17E-05 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .66E-08 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY 

CLEANUP RATES (HR-I) FILTER NON-:

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

REMOVAL FACTORS

SECONDARY CONT CENTER

.000 

.000 
.000

.000 

.000 

.000

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 1.000 
1.000

ACTIVITY (CURIES)
ISOTOPE PRIMARY SECONDARY

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00

1. 84E+01 
8.94-102 
2. 68E-09 
0.OOE+00 
1. 63E-33 

1 .01E+00 
4.91-103 
1.47E-10 
0.OOE+00 
8. 94E-35 

8. 1OE-01 
3.93-103 
1. 18E-10 
0.OOE+00 
7.15E-35 

3. 16E+01 
6.80E-02 
8. 74E+02 
0. OOE+00 
4. 68E-22 
0.OOE+00

RELEASE 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

O.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
O.OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00

CONTROL ROOM SITE BOUND

(CURIES) (UCI/CM3) THYROID

O.OOE+00 
O.OOE+00 
0. OOE+00 
0,OOE+O00 
O.OOE+O0 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.003E+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.00E+00 
0.001E+00 
0. 00E+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00

DARY DOSES (REM) CONTROL ROOM DOSES (REM) 
WH BODY BETA THYROID WH BODY BETA

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0 OOE+00 
0. OOE+00 
0. OOE+00

3.27E-15 
2.47E-39 
6.79E-18 
2.11E-76 
6.86E-24 

1.80E-16 
1.36E-40 
3.73E-19 
1. 16E-77 
3. 77E-25 

1.44E-16 
1.09E-40 
2.99E-19 
9.29E-78 
3. 02E-25 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00

2. 94E-20 
2. 17E-41 
6.01E-22 
1. 14E-77 
7. 15E-27 

1. 62E-21 
1.19E-42 
3. 30E-23 
6.27E-79 
3. 93E-28 

1.29E-21 
9.52E-43 
2. 64E-23 
5.01E-79 
3.14E-28 

6.41E-21 
3.76E-21 
1.15E-18 
1.90-213 
1.71E-23 
1.25-191

3. 89E-19 1. 16E-40 
1.06E-20 
5.79E-77 
4.52E-26 

2.13E-20 
6.39E-42 
5.81E-22 
3.18E-78 
2.48E-27 

1.71E-20 
5. 11E-42 
4. 65E-22 
2. 55E-78 
1. 99E-27 

2.24E-19 
3.41E-19 
4.40E-17 
1.06-212 
5. 55E-22 
3.26-190

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 
.000 
.000

PRIMARY

.000 

.000 

.000

C,, 
rri 
m 

C)

m 

c) 

c-,
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0. OOE+00 
7. 52E-51 
1. 30E+03 
0. OOE+00 
2,.28E-81

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.00E+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00

o .OOE+00 

o .OOE+00 

o .OOE+00 
o . 0E+00 

0. OOE+00

0. OOE+00 
0. 00E+00 
0. OOE+00 
0.OOE+00 
0. OOE4-00 

3. 60E-15

7 .92E-47 
2. 22E-30 
1. 29E-21 
3. 83E-58 
1. 25E-35 

1. 20E-18

9.01E-46 
7 .65E-29 
3 .34E-18 
1. 46E-56 
7. 12E-35 

4 .83E-17

TOTAL DOSES 0-30 DAYS 6,83E+00 2.52E-02 1.05E-01 2.70E+01 1.06E-02 4.15E-01

FH-A - CR, LPZ, 0-60 sec, CR, Sec not isolated

ISOTOPE
2. MRS 8. MRS 24. MRS

ELEMENTAL 
1-131 4.90E+01 
1-132 2.97E-08 
1-133 1.13E+01 
1-134 1.44E-23 
1-135 6.62E-02 
PARTICULATE 
1-131 2.69E+00 
1-132 1.63E-09 
1-133 6.20E-01 
1-134 7.91E-25 
1-135 3.64E-03 
ORGANIC 
1-131 2.15E+00 
1-132 1,31E-09 
1-133 4.96E-01 
1-134 6.33E-25 
1-135 2.91E-03 
NOBLE GASES 
XE-131M 3,69E+01 
XE-133M 1.35E+02 
XE-133 9.01E+03 
XE-135M 1.76E-80 
XE-135 5.30E+01 
XE-138 5.85E-71 
KR-83M 2.63E-09 
KR-85M 3.04E-02 
KR-85 2.61E+02 
KR-87 3.86E-14 
KR-88 1.28E-04 

END EXECUTION DATE: 
END EXECUTION TIME:

0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.002+00 
0. OOE+00

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0,0OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE±00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

ACTIVITY RELEASED (CURIES) 

96. MRS 720. MRS

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0, OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. 0013+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

4. 90E+01 
2 .97E-08 

1. 13E1+0 I 
1. 44E-23 
6. 62E-02 

2. 69E+00 
1. 63E-09 
6. 20E-01 
7. 91E-25 
3 . 64E-03 

2. 15E+00 
1. 31E-09 
4. 96E-01.  
6. 33E-25 
2. 91E-03 

3. 69E+01 
1. 35E+02 
9. 01E+03 
1..76E-80 
5. 30E+01 
5. 85E-71 
2. 63E-09 
3. 04E-02 
2. 61E+02 
3. 86E-14 
1. 28 E-04

12/02/1999 
20:44:36.37

KR-8 3M 
KR-85M 
KR-8 5 
KR- 87 
KR-88

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

1.

cf) 
m 

0 
'1i

m 

C-)
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Appendix D

Not Used.
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Appendix E 

This Appendix contains the AXIDENT results (fha3) for the control room and LPZ dose for the case of no secondary containment isolation. The control room is 

isolated (70 to 90 sec).
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AXIDENT VER 2 MOD 4 
PRODUCTION DATE 02/18/92 
BEGIN EXECUTION DATE: 12/03/1999 
BEGIN EXECUTION TIME: 22:52:37.92 

1 FHA - CR, LPZ, 70-90 sec, Sec not isolated, CR isolated 
2 10 2 0.0 1.0 
3 -1 1.0E7 1.4186E5 6.46E4 
4 0.0 0.0 0.0 1.0 1.0 7.95E5 0.0 
5 45.0 70.0 90.0 1.8E3 3.6E3 7.2E3 2.88E4 8.64E4 3.456E5 2.592E6 
6 10*1.0 
7 0 0 3.10E-3 7*0 
8 10*1.0 
9 2*3316 8*891 

10 2.9E-4 2.9E-4 2.9E-4 1.40E-4 4.OOE-5 4.OOE-5 4.OOE-5 1.60E-5 5.80E-6 1.70E-6 

11 3*3.051E-4 1.OOE-9 1.OOE-9 1.OOE-9 2.65E-9 6.41E-8 1.20E-8 6.64E-9 

12 10*0.0 
13 10*0.0 
14 10*0.0 
15 10*0.0 
16 10*0.0 
17 10*0.0 
18 10*0.0 
19 10*0.0 
20 10*0.0 
21 1.0 1.0 1.0 0.122 0.122 0.122 
22 1.0 1.0 1.0 

23 1.289E+03 7.833E-07 2.969E+02 3.813E-22 1.742E+00 2.205E+02 8.096E+02 5.392E+04 

24 1.075E-79 3.174E+02 3.570E-70 1.581E-08 1.823E-01 1.564E+03 2.317E-13 7.658E-04 

FHA - CR, LPZ, 70-90 sec, Sec not isolated, CR isolated 

INITIAL CONTAINMENT INVENTORY 

ISOTOPE ACTIVITY (CURIES) o 
rm 

1-131 1.289E+03 fl C) 

1-132 7.833E-07 -- 

1-133 2.969E+02 
1-134 3.813E-22 
1-135 1.742E+00 

XE-131M 2.205E+02 
XE-133M 8.096E+02 
XE-133 5.392E+04 
XE-135M 1.075E-79 
XE-135 3.174E+02 0 > 
XE-138 3.570E-70 
KR-83M 1.581E-08



1 FILE NO.: 1'7AAAY -(.•.' A PPP'fIY'T)1• P.

KR-85M 1.823E-01 
KR-85 1.564E+03 
KR-87 2.317E-13 
KR-88 7.658E-04 

FHA - CR, LPZ, 70-90 sec, Sec not isolated, CR isolated
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ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .013 HOURS: X/Q(SITE)= .29E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .31E-03 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-i) 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE=3316.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

.122 

.122 

.122

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 8.39E-18 
1-132 5.08E-27 
1-133 1.93E-18 
1-134 2.46E-42 
1-135 1.13E-20 
PARTICULATE 
1-131 4.61E-19 
1-132 2.79E-28 
1-133 1.'06E-19 
1-134 1.35E-43 
1-135 6.23E-22 
ORGANIC 
1-131 3.69E-19 
1-132 2.23E-28 
1-133 8.50E-20 
1-134 1.08E-43 
1-135 4.98E-22 
NOBLE GASES 
XE-131M 6.31E-18 
XE-133M 2.32E-17 
XE-133 1.54E-15 
XE-135M 2.98E-99

SCIENTECH 
CLIENT: 

".MDDfr

2. 93E+02 
1.78E-07 
6. 75E+01 
8. 59E-23 
3. 96E-01 

1. 61E+01 
9.75E-09 
3.71E+00 
4 . 72E-24 
2. 17E-02 

1.29E+01 
7.80E-09 
2. 97E+00 
3.78E-24 
1.74E-02 

2.20E+02 
8.09E+02 
5. 39E+04 
1.04E-79

0.OOE+00 
0. OOE+00 
0. 00E+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.00E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.00E+00 
0.OOE+00 
O.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
O.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.0 0E+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.00E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00
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iNrru I 
0.OOE+00

0. OOE+00 
0. OOE+00 
o.OOE+00 
o.OOE+00 
0. OOE+00 
0. OOE+00 
o.OOE+00
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0.OOE+00 0.OOE+00 
O.OOE+00 0.OOE+00 
0.OOE+00 0.00E+00 
O.OOE+00 0.OOE+00 
0.00E+00 0.00E+00 
0.OOE+00 0.00E+00 
0.OOE+00 0.OOE+00 

0.OOE+00 0.00E+00

0.OOE+00 
o.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

o.OOE+00

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00

0. OOE+00 0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. 00E+00 

0.OOE+00

o.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.00E+00 
0.00E+00 
0.OOE+00 

0. OOE+00

FHA - CR, LPZ, 70-90 sec, Sec not isolated, CR isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .019 HOURS: X/Q(SITE)= .29E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .31E-03 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-i)

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE=3316.0 CFM 

PCT PRI LKG TO ATM - 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 1.000 
1.000

.122 .122 

.122

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM 
(CURIES) (UCI/CM3)

SITE BOUNDARY DOSES (REM) 
THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 1.17E-28 
1-132 7.04E-38 

1-133 2.68E-29 
1-134 3.40E-53 
1-135 1.57E-31 
PARTICULATE 
1-131 6.40E-30 
1-132 3.87E-39 
1-133 1.47E-30 
1-134 1.87E-54 

1-135 8.64E-33 
ORGANIC 
1-131 5.12E-30 
1-132 3.10E-39 
1-133 1.18E-30 
1-134 1.49E-54

SCIE
CLIENT:

VTECH

XE-135 
XE-138 
KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

9.08E-18 
9. 92E-90 
4. 50E-28 
5.21E-21 
4. 48E-17 
6.59E-33 
2. 19E-23

3. 17E+02 
3.47E-70 
1. 57E-08 
1. 82E-01 
1. 56E+03 
2.30E-13 
7. 63E-04

0. 00E+00 
o.00E+00 
o.00E+00 
o.00E+00 
0 . OOE+00 
o.OOE+00 
o.OOE+00

0. OOE+00 
o.OOE+00 
0.OOE+00 
0. 00E+00 
0. OOE+00 
0.OOE+00 
o.00E+00

1

2.93E+02 
1.77E-07 
6.75E+01 
8.54E-23 
3. 96E-01 

1. 61E+01 
9. 73E-09 
3.71E+00 
4. 69E-24 
2. 17E-02 

1.29E+01 
7.79E-09 
2. 97E+00 
3 .75E-24

0.00E+00 
O.OOE+00 
0. OOE+00 
0.00E+00 
0. OOE+00 

0.00E+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 
0.OOE+00 

0.00E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00

0. OOE+00 
O.OOE+00 
0. OOE+00 
0. OOE+00 
0.00E+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. 00E+00 
0. OOE+00 

0. OOE+00 
0. 00E+00 
O.OOE+00 
0. OOE+00

O.OOE+0O 
O.00E+00 
0. OOE+00 
0. 00E+00 
O.OOE+00 

0. OOE+00 
0.00E+00 
O.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
O.OOE+00 
0.OOE+00

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. 00E+00 
O.OOE+00 

0. OOE+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.00E+00 
0.OOE+00 
O.00E+00

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.00E+00 
0. 00E+00 

0.00E+00 
0.OOE+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 

0.00E+00 
0. OOE+00 
0.OOE+00 
0.00E+00

0.00E+00 0. 00E+00 
0.0OE+00 
0.OOE+00 
0.00E+00 

0.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.00E+00 

0.00E+00 
0.OOE+00 
0.OOE+00 
0.00E+00

0. OOE+00 
0.00E+00 
0.00E+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0. OOE+00 

0.00E+00 
0.00E+00 
0. 00E+00 
0. 00E+00

0.00E+00 0.OOE+00 
0.OOE+00 
0.00E+00 
0.00E+00 

0.OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0.00E+00 

0.OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00

cf, 
m 
m

0. 00E+00 0. 00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 

0.OOE+00 
0.00E+00 
0.00E+00 
0. OOE+00 
0.00E+00 

0.OOE+00 
0.OOE+00 
0.00E+00 
0.00E+00
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1-135 6.91E-33 1.74E-02 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

NOBLE GASES 
XE-131M 8.77E-29 
XE-133M 3.22E-28 
XE-133 2.14E-26 
XE-135M 4.06-110 
XE-135 1.26E-28 
XE-138 1.36-100 
KR-83M 6.24E-39 
KR-85M 7.23E-32 
KR-85 6.22E-28 
KR-87 9.11E-44 
KR-88 3.03E-34

FHA - CR, LPZ, 70-90 sec, Sec not isolated, CR isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL,
1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .025 HOURS: X/Q(SITE)= .29E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .31E-03 SEC/M3 SEC RELEASE RATE= .27E+03 VOL/DAY

CLEANUP RATES (HR-I) 
-------== ==== = == = = == = === === ==

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY

.000 
.000 
.000

SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

.122 

.122 

.122

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 

(CURIES) (UCI/CM3) THYROID WH BODY BETA
CONTROL ROOM DOSES (REM) 

THYROID WH BODY BETA

ELEMENTAL 
1-131 2.40E-37 
1-132 1.45E-46 

1-133 5.53E-38 
1-134 6.97E-62 
1-135 3.24E-40 
PARTICULATE 
1-131 1.32E-38 
1-132 7.96E-48 
1-133 3.04E-39 
1-134 3.83E-63

2.20E+02 
8.09E+02 
5. 39E+04 
1. 02E-79 
3. 17E+02 
3. 41E-70 
1. 57E-08 
1. 82E-01 
1. 56E+03 
2 .29E-13 
7. 62E-04

O.OOE+00 
O.OOE+00 
0. OOE+00 
0. OOE+00 
O.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. 00E+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0.OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0 OOE+00 
0 OOE+00 
0. OOE+00 
0. OOE+00 
0. 00E+00 
0 OOE+00 
0. OOE+00 
0 OOE+00

0. 00E+00 
0.00E+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0. OOE+00 

0. 00E+00

1

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. 00E+00 

O.OOE+00

0.OOE+00 
0. 00E+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0. OOE+00 

0. 00E+00

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 

0. OOE+00 0. 00E+00 
O.OOE+O0 
O.OOE+00 
0. OOE+00 
0.OOE+00 
0.00E+00 

0. 00E+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0 OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00

0. OOE+00 
0 OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0 OOE+00 
0.OOE+00 

0.OOE+00

2.76E+02 
1. 66E-07 
6. 34E+01 
7. 99E-23 
3.72E-01 

1. 51E+01 
9. 13E-09 
3. 49E+00 
4. 39E-24

1. 76E+01 
1.06E-08 
4. 06E+00 
5. 12E-24 
2.38E-02 

9.69E-01 
5. 85E-10 
2.23E-01 
2. 81E-25

2.76E-04 
1. 66E-13 
6.34E-05 
7. 99E-29 
3.72E-07 

1. 51E-05 
9. 13E-15 
3. 49E-06 
4. 39E-30

6.86E-08 
4 .14E-17 

1. 58E-08 
1.99E-32 
9.25E-11 

3.77E-09 
2..27E-18 
8. 68E-10 
1. 09E-33

1. 95E+00 
6.75E-12 
7. 35E-02 
5. 67E-28 
7. 42E-05 

1.07E-01 
3.71E-13 
4.04E-03 
3. 12E-29

4.74E-04 
1. 85E-12 
1.40E-04 
7. 20E-28 
3.07E-06 

2. 61E-05 
1.02E-13 
7. 71E-06 
3. 96E-29

2. 32E-04 
3. 18E-13 
1. 14E-04 
1. 55E-28 
4.88E-07 

1.27E-05 
1.75E-14 
6.29E-06 
8.54E-30

cf) 
m 

--I 

CD

2.65E-04 
9.15E-16 
9. 97E-06 
7. 69E-32 
1.01E-08 

1. 45E-05 
5.03E-17 
5. 48E-07 
4.22E-33

2.38E-09 8.03E-18 
8. 82E-10 
4. 15E-33 
1. 05E-11 

1.31E-10 
4.41E-19 
4. 85E-11 
2.28E-34

3.14E-08 4.31E-17 
1.55E-08 
2. 11E-32 
6.62E-11 

1.73E-09 
2.37E-18 
8.53E-10 
1.16E-33

m 

-I) 

Ct) 

C,
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1-135 1.78E-41 
ORGANIC 
1-131 1.06E-38 
1-132 6.37E-48 
1-133 2.43E-39 
1-134 3.06E-63 
1-135 1.42E-41 
NOBLE GASES 
XE-131M 1.81E-37 
XE-133M 6.63E-37 
XE-133 4.42E-35 
XE-135M 8.24-119 
XE-135 2.60E-37 
XE-138 2.76-109 
KR-83M 1.28E-47 
KR-85M 1.49E-40 
KR-85 1.28E-36 
KR-87 1.87E-52 
KR-88 6.24E-43

2.04E-02 1.31E-03 2.04E-08 5.08E-12 4.07E-06 1.68E-07 2.68E-08 5.53E-10 5.75E-13 3.64E-12

1.21E+01 
7.31E-09 
2.79E+00 
3.51E-24 
1.63E-02 

2.07E+02 
7.61E+02 
5.07E+04 
9.45E-80 
2.98E+02 
3.16E-70 
1.47E-08 
1.71E-01 
1.47E+03 
2.15E-13 
7.15E-04

7.75E-01 
4 .68E-10 

1.78E-01 
2.25E-25 
1.04E-03 

1.33E+01 
4.87E+01 
3.24E+03 
6. 09E-81 
1.90E+01 
2.04E-71 
9.43E-10 
1.09E-02 
9.40E+01 
1.38E-14 
4.58E-05

1.21E-05 
7.31E-15 
2.79E-06 
3.51E-30 
1. 63E-08 

1.70E-03 
6. 24E-03 
4.15E-01 
7.75E-85 
2.44E-03 
2.59E-75 
1.21E-13 
1.40E-06 
1.21E-02 
1.76E-18 
5.86E-09

3.02E-09 
1.82E-18 
6.94E-10 
8.75E-34 
4.07E-12 

4.23E-07 
1.55E-06 
1.03E-04 
1. 93E-88 
6. 08E-07 
6.45E-79 
3. 00E-17 
3. 48E-10 
3.00E-06 
4 38E-22 
1. 46E-12

8.58E-02 
2.97E-13 
3.23E-03 
2.49E-29 
3.26E-06 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 

2.23E+00

2.08E-05 
8.14E-14 
6.17E-06 
3. 17E-29 
1.35E-07 

2. 11E-05 
1.16E-04 
7.05E-03 
1.86E-85 
3.40E-04 
4.24E-75 
3.42E-16 
1.24E-07 
1.43E-05 
1.37E-18 
5.79E-09 

8.22E-03

1.02E-05 
1.40E-14 
5.03E-06 
6. 83E-30 
2.15E-08 

1.19E-04 
5.03E-04 
3.16E-02 
3.94E-86 
4.09E-04 
1.09E-75 
2. 14E-15 
1.70E-07 
1.40E-03 
9.64E-19 
1.04E-09 

3.44E-02

1.16E-05 
4.02E-17 
4.38E-07 
3.38E-33 
4.42E-10 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

3.02E-04

1.05E-10 
3.53E-19 
3.88E-11 
1. 82E-34 
4.60E-13 

3. 80E-09 
6. 17E-09 
9. 22E-07 
7 .86E-90 
1.40E-08 
4. 61E-80 
2 .09E-19 
5.47E-12 
6.03E-10 
2.81E-23 
2.04E-13 

9. 50E-07

1.38E-09 
1.90E-18 
6. 83E-10 
9.26E-34 
2.91E-12 

1.33E-07 
5.59E-07 
3.51E-05 
4.37E-89 
4.55E-07 
1.21E-78 
2.38E-18 
1.89E-10 
1. 56E-06 
1.07E-21 
1. 16E-12 

3.78E-05

FHA - CR, LPZ, 70-90 sec, Sec not isolated, CR isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. tT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .500 HOURS: X/Q(SITE)= .14E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .00E+00 VOL/DAY

CLEANUP RATES (HR-I) 
SPRAYPRIARY SECONAR-==========-----E 

SPRAY PRIMARY SECONDARY CONT CENTER

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

ELEMENTAL 
1-131 
1-132 
1-133 
1-134

0.00E+00 2.75E+02 
0.00E+00 1.44E-07 
0.00E+00 6.24E+01 
0.00E+00 5.472-23

0.00E+00 
0.00E+00 
0. 00E+00 
0.00E+00

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

1.000 
1.000 
1.000

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA 

2.30E-04 5.73E-08 0.00E+00 0.00E+00 0.00E+00 

1.20E-13 3.00E-17 0.00E+00 0.00E+00 0.00E+00 

5.22E-05 1.30E-08 0.00E+00 0.00E+00 0.OOE+00 

4.57E-29 1.14E-32 0.00E+00 0.00E+00 0.00S+00

.122 

.122 

.122 

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA 

4.10E-02 3.68E-07 4.86E-06 
1.32E-13 1.16E-15 6.23E-15 
1.53E-03 1.36E-07 2.39E-06 
9.95E-30 5.37E-31 2.73E-30

1

= m 
m ED m C

-- 4



SCIENTECH STANDARD CALCULATION SHEET 
CLIENT: FILE NO.: BY: PAGE: 

NPPD 17080-M-02 - APPENDIX E W. Arcieri and D. Studley 49 of 161

1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 O.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.00E+00 
XE-133 0.OOE+00 
XE-135M 0.00E+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

3.54E-01 0.OOE+00

1.51E+01 
7.92E-09 
3.43E+00 
3. OOE-24 
1.94E-02 

1.21E+01 
6.33E-09 
2. 74E+00 
2.40E-24 
1.55E-02 

2. 07E+02 
7. 56E+02 
5. 05E+04 
2. 67E-80 
2. 87E+02 
1.02E-70 
1 .23E-08 
1. 58E-01 
1. 47E+03 
1. 66E-13 
6.36E-04

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.00E+00

2.96E-07 7.36E-11 0.OOE+00

1.26E-05 
6. 62E-15 
2. 87E-06 
2.51E-30 
1. 63E-08 

1. 01E-05 
5. 30E-15 
2.30E-06 
2. 01E-30 
1. 30E-08 

1.42E-03 
5. 18E-03 
3. 46E-01 
1.83E-85 
1. 97E-03 
7.01E-76 
8. 46E-14 
1. 09E-06 
1. 01E-02 
1. 14E-18 
4.36E-09

3. 15E-09 
1. 65E-18 
7. 14E-10 
6.25E-34 
4.05E-12 

2.52E-09 
1.32E-18 
5. 71E-l0 
5.00E-34 
3.24E-12 

3. 53E-07 
1 .29E-06 
8. 62E-05 
4. 55E-89 
4 .90E-07 
1 .75E-79 
2. 1IE-17 
2. 70E-10 
2. 51E-06 
2 83E-22 
1. 09E-12

0. OOE+00 
0.00E+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.00E+00 
0. 00E+00 
0. 00E+00 

0.00E+00 
0. 00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. 00E+00

0.OOE+00 0.OOE+00 1.52E-06 1.58E-09 1.OOE-08

0.00E+00 
0.OOE+00 
0. OOE+00 
o.OOE+00 
o.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
o.OOE+00 
0. OOE+00 

0. OOE+00 
o.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
o.OOE+00 
0.OOE+00 
0. OOE+00 
o.OOE+00 

o.OOE+00

o.OOE+00 
O.OOE+00 
0. OOE+00 
0. 00E+00 
0. OOE+00 

0.00E+00 
0.0 0E+00 
0. OOE+00 
0.00E+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00

2. 25E-03 
7.27E-15 
8. 42E-05 
5. 47E-31 
8. 36E-08 

1. 80E-03 
5. 81E-15 
6.74E-05 
4 .37E-31 

6.69E-08 

0 OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 OOE+00 
0 OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

4. 67E-02

2. 02E-08 
6.38E-17 
7. 45E-09 
2. 95E-32 
8.70E-11 

1. 62E-08 
5. 1OE-17 
5. 96E-09 
2.36E-32 
6.96E-11 

5.88E-07 
9. 53E-07 
1.43E-04 
7.OOE-88 
2. 13E-06 
4. 33E-78 
2.97E-17 
8. 17E-10 
9.34E-08 
3. 85E-21 
2. 98E-11 

1.47E-04

2. 67E-07 
3. 43E-16 
1.31E-07 
1.50E-31 
5.50E-10 

2. 14E-07 
2.74E-16 
1.05E-07 
1.20E-31 
4.40E-10 

2. 05E-05 
8. 64E-05 
5. 43E-03 
3.89E-87 
6.92E-05 
1.13E-76 
3. 38E-16 
2. 82E-08 
2. 41E-04 
1. 47E-19 
1.69E-10 

5.85E-03

FHA - CR, LPZ, 70-90 sec, Sec not isolated, CR isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 1.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .00E+00 VOL/DAY

CLEANUP RATES (HR-I) 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

.122 

.122 

.122

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

I
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ELEMENTAL 
1-131 0.OOE+00 

1-132 O.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.00E+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 O.OOE+00 
NOBLE GASES 
XE-131M O.00E+00 
XE-133M 0.OOE+00 
XE-133 0.00E+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 O.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

FHA - CR, LPZ, 70-90 sec, Sec not isolated, CR isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 2.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-i) 

SPRAY PRIMARY SECONDARY CONT CENTER

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

ELEMENTAL

2. 75E+02 
1.24E-07 
6. 14E+01 
3. 67E-23 
3.36E-01 

1. 51E+01 
6. 81E-09 
3. 37E+00 
2. 01E-24 
1.85E-02 

1.21E+01 
5.45E-09 
2.70E+00 
1. 61E-24 
1. 48E-02 

2.07E+02 
7. 51E+02 
5. 04E+04 
7.04E-81 
2.7 6E+02 
3. 12E-71 
1.03E-08 
1.4 6E-01 
1.47E+03 
1.26E-13 
5. 62E-04

0.OOE+00 
o.00E+00 
O.00E+00 
0. OOE+00 
O.OOE+00 

O.OOE+00 
O.00E+00 
0. OOE+00 
0. OOE+00 
O.OOE+00 

O.OOE+00 
0. OOE+00 
O.OOE+00 
O. OOE+00 
0.OOE+00 

0. OOE+O0 
0. OOE+00 
0. 00E+00 
O.00E+00 
.0 0E+00 

0.OOE+00 

0. OOE+00 
0. 00E+00 
0.OOE+00 
0. OOE+00

1. 90E-04 
8. 58E-14 
4,25E-05 
2. 54E-29 
2. 33E-07 

1.05E-05 
4. 72E-15 
2. 34E-06 
1. 40E-30 
1.28E-08 

8. 36E-06 
3.77E-15 
1.87E-06 
1. 12E-30 
1.02E-08 

1. 17E-03 
4 .26E-03 
2. 86E-01 
4. OOE-86 
1. 57E-03 
1.77E-76 
5. 82E-14 
8. 31E-07 
8. 34E-03 
7. 15E-19 
3. 19E-09

4. 73E-08 
2. 14E-17 
1.06E-08 
6.32E-33 
5. 79E-11 

2. 60E-09 
1. 17E-18 
5. 82E-10 
3. 47E-34 
3. 18E-12 

2.08E-09 
9. 39E-19 
4. 65E-10 
2. 78E-34 
2. 55E-12 

2. 92E-07 
1. 06E-06 
7. 12E-05 
9. 95E-90 
3. 91E-07 
4.41E-80 
1.45E-17 
2. 07E-10 
2.08E-06 
1.78E-22 
7. 94E-13

0.OOE+00 
0.00E+00 
0.00E+00 
0. OOE+00 
0. 00E+00 

0.OOE+00 
0.00E+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. 00E+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 
0.00E+00 

0. OOE+00

0.OOE+00 
0.OOE+00 
o.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0. 00E+00 
0. OOE+00 
0.00E+00 

O.00E+00 
0. OOE+00 
O.00E+00 
O.00E+00 
O.00E+00 

0. OOE+00 
0. OOE+00 
o.00E+00 
O .OOE+00 

.000E+00 
0. 00E+00 
0. OOE+00 
0. 00E+00 
0.00E+00 
0. OOE+00 
O.OOE+00 

O.OOE+00

O.OOE+00 
0.OOE+00 
0. OOE+00 
O.00E+00 
O.OOE+00 

o.00E+00 
0. OOE+00 
0. OOE+00 
0.00E+00 
0.00E+00 

0. 00E+00 
OOOE+00 
O.00E+00 
0. OOE+00 
0. 00E+00 

0. 00E+00 
O.OOE+00 
0. OOE+00 
0. 00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0. OOE+00

3.58E-02 
1.00E-13 
1. 32E-03 
5. 91E-30 
1.27E-06 

1. 97E-03 
5. 50E-15 
7. 26E-05 
3.25E-31 
6.96E-08 

1. 58E-03 
4.40E-15 
5.81E-05 
2. 60E-31 
5.57E-08 

0. OOE+00 
0. OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0. OOE+00 
0. 00E+00 
0.00E+00 
0. OOE+00 
0. 00E+00 

4.08E-02

3.22E-07 8.78E-16 
1. 17E-07 
3. 19E-31 
1. 32E-09 

1.77E-08 
4. 83E-17 
6.43E-09 
1.75E-32 
7.25E-11 

1.42E-08 
3. 86E-17 
5.14E-09 
1.40E-32 
5.8 0E-Il 

5. 14E-07 
8.30E-07 
1.25E-04 
1. 69E-88 
1. 80E-06 
1.20E-78 
2. 17E-17 
6.63E-10 
8. 18E-08 
2. 58E-21 
2.32E-11 

1.28E-04

4.25E-06 
4.72E-15 
2.06E-06 
1. 62E-30 
8.35E-09 

2.34E-07 
2.59E-16 
1. 13E-07 
8. 91E-32 
4. 59E-10 

1. 87E-07 
2.07E-16 
9.05E-08 
7.12E-32 
3. 67E-10 

1.80E-05 
7. 52E-05 
4.7 4E-03 
9.39E-88 
5. 85E-05 
3. 14E-77 
2. 47E-16 
2.29E-08 
2. 11E-04 
9.84E-20 
1.32E-10 

5.11E-03

I
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PARTICULATE 
ORGANIC

.000 
.000

ACTIVITY (CURIES)

ISOTOPE PRIMARY SECONDARY

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.00E+00 
1-134 0.00E+00 
1-135 0.00E+00 
ORGANIC 
1-131 0.00E+00 
1-132 0.00E+00 
1-133 0.OOE+00 
1-134 0.00E+00 
1-135 0.00E+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.00E+00 
XE-135M 0.00E+00 
XE-135 0.OOE+00 
XE-138 0,00E+00 
KR-83M 0.OOE+00 
KR-85M 0.00E+00 
KR-85 0.00E+00 
KR-87 0.00E+00 
KR-88 0.OOE+00

2 .74E+02 
9. 17E-08 
5. 94E+01 
1. 65E-23 
3.03E-01 

1. 50E+01 
5. 04E-09 
3. 27E+00 
9.06E-25 
1. 66E-02 

1. 20E+01 
4.03E-09 
2. 61E+00 
7. 25E-25 
1.33E-02 

2. 06E+02 
7. 42E+02 
5. 01E+04 
4.90E-82 
2.56E+02 
2. 90E-72 
7.08E-09 
1.25E-01 
1.47E+03 
7. 29E-14 
4. 39E-04

RELEASE 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
O.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
O.OOE+00 
0,00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

.000 

.000
.000 
.000

CONTROL ROOM 
(CURIES) (UCI/CM3)

1. 30E-04 
4. 36E-14 
2. 82E-05 
7. 83E-30 
1.44E-07 

7. 14E-06 
2. 39E-15 
1. 55E-06 
4. 30E-31 
7.91E-09 

5.71E-06 
1. 91E-15 
1. 24E-06 
3. 44E-31 
6.33E-09 

8. 03E-04 
2. 89E-03 
1. 95E-01 
1. 91E-87 
9. 98E-04 
1. 13E-77 
2.7 6E-14 
4.87E-07 
5. 72E-03 
2. 84E-19 
1.71E-09

3.24E-08 
1.08E-17 
7.03E-09 
1. 95E-33 
3. 58E-11 

1.78E-09 
5. 96E-19 
3. 86E-10 
1.07E-34 
1. 97E-12 

1. 42E-09 
4. 77E-19 
3.09E-10 
8. 57E-35 
1. 57E-12 

2.OOE-07 
7. 19E-07 
4. 86E-05 
4. 75E-91 
2.48E-07 
2.81E-81 
6. 86S-18 
1.21E-10 
1. 43E-06 
7.07E-23 
4.25E-13

.000 

.000

SITE BOUNDARY DOSES
THYROID 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
O.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00

WH BODY 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0.00E+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00

1.000 
1.000 

(REM) 
BETA

0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. 00E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.00E+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. 00E+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. 00E+00 
0. 00E+00 

0. OOE+00

.122 

.122

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

5.41E-02 
1.22E-13 
1. 95E-03 
5. 11E-30 
1.78E-06 

2 97E-03 
6.7 1E-15 
1.07E-04 
2. 81E-31 
9.79E-08 

2. 38E-03 
5. 37E-15 
8. 59E-05 
2.24E-31 
7. 83E-08 

0.OOE+00 
0 OOE+00 
0. 00E+00 
0.00E+00 
0. OOE+00 
0. 00E+00 
0.00E+00 
0. 00E+00 
0.OOE+00 
0. OOE+00 
0.00E+00 

6.16E-02

4.87E-07 
1. 07E-15 
1.73E-07 
2.76E-31 
1.85E-09 

2. 67E-08 
5.8 9E-17 
9. 50E-09 
1. 51E-32 
1. 02E-10 

2. 14E-08 
4.71E-17 
7. 60E-09 
1.21E-32 
8. 15E-11 

7 .77E-07 
1.25E-06 
1.88E-04 
4. 50E-89 
2. 58E-06 
3.80E-79 
2. 53E-17 
8. 96E-10 
1.24E-07 
2. 65E-21 
2. 94E-11 

1. 93E-04

6.42E-06 
5.75E-15 
3.04E-06 
1. 40E-30 
1. 17E-08 

3.53E-07 
3. 16E-16 
1. 67E-07 
7. 69E-32 
6. 44E-10 

2.82E-07 
2.53E-16 
1.34E-07 
6.15E-32 
5. 16E-10 

2.72E-05 
1. 13E-04 
7. 16E-03 
2.50E-88 
8.38E-05 
9. 93E-78 
2. 87E-16 
3.09E-08 
3.20E-04 
1. 01E-19 
1. 67E-10 

7.71E-03

FHA - CR, LPZ, 70-90 sec, Sec not isolated, CR isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 8.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .27E-08 SEC/M3 SEC RELEASE RATE= .00E+00 VOL/DAY

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00
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CLEANUP RATES (HR-I)

PRIMARY SECONDARY CONT CENTER

FILTER NON-REMOVAL FACTORS 
= ==============---

RELEASE CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM 
(CURIES) (UCI/CM3)

.000 

.000 
.000

SITE BOUNDARY DOSES 
THYROID WH BODY

1.000 
1.000 
1.000 

(REM) 
BETA

.122 .122 

.122

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

FHA - CR, LPZ, 70-90 sec, Sec not isolated, CR isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

SPRAY

2 .68E+02 

1. 50E-08 
4 .87E+01 

1. 36E-25 
1. 63E-01 

1.47E+01 
8.26E-10 
2. 68E+00 
7. 49E-27 
8.95E-03 

1. 18E+01 
6.61E-10 
2. 14E+00 
5. 99E-27 
7. 16E-03 

2. 03E+02 
6. 87E+02 
4 . 85E+04 
5. 61E-89 
1. 62E+02 
1.86E-78 
7. 65E-10 
4. 85E-02 
1. 47E+03 
2.73E-15 
9. 92E-05

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.DOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 

0 OOE+00 
0 OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 OOE+00 
0 OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

1.33E-05 
7. 45E-16 
2 .41E-06 
6.7 5E-33 
8.07E-09 

7.29E-07 
4. 09E-17 
1. 33E-07 
3.7 1E-34 
4. 43E-10 

5. 83E-07 
3.27E-17 
1.06E-07 
2. 97E-34 
3. 55E-10 

8. 25E-05 
2.79E-04 
1.97E-02 
2.28E-95 
6. 60E-05 
7. 57E-85 
3. 11E-16 
1. 97E-08 
5. 97E-04 
1. 1IE-21 
4.03E-11

3. 30E-09 
1. 85E-19 
6.01E-10 
1 . 68E-36 
2.01E-12 

1 . 81E-10 
1.02E-20 
3. 30E-11 
9.24E-38 
1. 1OE-13 

1. 45E-10 
8. 15E-21 
2. 64E-11 
7.39E-38 
8.83E-14 

2. 05E-08 
6. 94E-08 
4.90E-06 
5. 67E-99 
1. 64E-08 
1.88E-88 
7.73E-20 
4. 90E-12 
1. 49E-07 
2.76E-25 
1. OOE-14

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0 OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0 OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.0OE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.0 0E+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00

1. 05E-01 
1.24E-13 
3. 53E-03 
2. 28E-30 
2.73E-06 

5. 77E-03 
6.80E-15 
1. 94E-04 
1.25E-31 
1.50E-07 

4. 61E-03 
5. 44E-15 
1. 55E-04 
1.OOE-31 
1.20E-07 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

1. 19E-01

9.44E-07 
1.09E-15 
3.12E-07 
1.23E-31 
2.84E-09 

5.19E-08 
5.96E-17 
1.71E-08 
6.75E-33 
1.56E-10 

4. 15E-08 
4.77E-17 
1.37E-08 
5.40E-33 
1.25E-I0 

1.51E-06 
2 .36E-06 
3. 63E-04 
2. 26E-90 
4. 20E-06 
2.59E-80 
2.25E-17 
1.22E-09 
2.42E-07 
1.74E-21 
3. 31E-11 

3.73E-04

1.25E-05 5. 83E-15 
5. 49E-06 
6.24E-31 
1.80E-08 

6.85E-07 
3.20E-16 
3.02E-07 
3. 43E-32 
9.87E-10 

5. 48E-07 
2. 56E-16 
2. 41E-07 
2.74E-32 
7. 90E-10 

5.29E-05 
2. 14E-04 
1.38E-02 
1.26E-89 
1.37E-04 
6.76E-79 
2.55E-16 
4.20E-08 
6.25E-04 
6.62E-20 
1.88E-10 

1.49E-02
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AT 24.000 HOURS: X/Q(SITE)= .16E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .64E-07 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY 

CLEANUP RATES (HR-I) FILTER NON-

SPRAY PRIMARY SECONDARY CONT CENTER RELEASE

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

REMOVAL FACTORS 

CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.00E+00 
1-133 0.00E+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

2. 53E+02 
1.21E-10 
2. 87E+01 
3. 81E-31 
3. 12E-02 

1. 39E+01 
6.66E-12 
1. 58E+00 
2.09E-32 
1.71E-03 

1. 11E+01 
5. 33E-12 
1. 26E+00 
1. 68E-32 
1 . 37E-03 

1. 95E+02 
5. 60E+02 
4.44E+04 
1.73-107 
4. 82E+01 
5.76E-95 
2. 03E-12 
3. 89E-03 
1. 47E+03 
4. 31E-19 
1. 89E-06

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.00E+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.00E+00 
0.00E+00 
0. OOE+00 
O.OOE+00 
0. OOE+00

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM

.000 

.000 
.000

SITE BOUNDARY DOSES
(CURIES) (UCI/CM3) THYROID

3.01E-08 
1. 44E-20 
3. 43E-09 
4.54E-41 
3.72E-12 

1. 66E-09 
7. 93E-22 
1. 88E-10 
2. 50E-42 
2. 04E-13 

1. 32E-09 
6.35E-22 
1. 51E-10 
2. OOE-42 
1. 63E-13 

1. 91E-07 
5. 47E-07 
4. 34E-05 
1.69-116 
4.71E-08 
5.63-104 
1. 98E-21 
3. 80E-12 
1. 44E-06 
4 .21E-28 

1. 84E-15

7 .50E-12 
3. 59E-24 
8. 53E-13 
1. 13E-44 
9.26E-16 

4. 12E-13 
1.97E-25 
4. 69E-14 
6.21E-46 
5. 09E-17 

3.30E-13 
1. 58E-25 
3.75E-14 
4.97E-46 
4 .07E-17 

4 .75E-11 
1. 36E-10 
1.08E-08 
4.20-120 
1. 17E-11 
1.40-107 
4. 93E-25 
9. 47E-16 
3. 57E-10 
1. 05E-31 
4. 59E-19

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.003E+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00

WH BODY 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00

1.000 
1.000 
1.000 

(REM) 
BETA

0.OOE+00 0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00

.122 .122 

.122

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

1. 19E-02 
2. 15E-15 
3.29E-04 
1.96E-33 
1. 62E-07 

6.54E-04 
1.18E-16 
1.81E-05 
1.08E-34 
8. 90E-09 

5. 23E-04 
9.45E-17 
1.45E-05 
8. 63E-35 
7. 12E-09 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

1.34E-02

1.07E-07 
1.89E-17 
2.91E-08 
1.06E-34 
1.69E-10 

5.88E-09 
1.04E-18 
1. 60E-09 
5.82E-36 
9.27E-12 

4.70E-09 
8.30E-19 
1.28E-09 
4. 66E-36 
7.41E-12 

1.73E-07 
2. 52E-07 
4.06E-05 
2.69E-98 
2. 97E-07 
1.73E-87 
2.56E-19 
5.13E-11 
2.81E-08 
6.83E-24 
7.98E-13 

4.15E-05

1.41E-06 1.01E-16 
5.13E-07 
5.38E-34 
1.07E-09 

7.76E-08 
5.57E-18 
2.82E-08 
2.96E-35 
5.86E-11 

6.21E-08 
4 .46E-18 
2.25E-08 
2.37E-35 
4. 69E-11 

6.04E-06 
2.28E-05 
1.55E-03 
1. 50E-97 
9. 66E-06 
4.53E-86 
2. 91E-18 
1.77E-09 
7.26E-05 
2. 60E-22 
4.53E-12 

1.66E-03
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FHA - CR, LPZ, 70-90 sec, Sec not isolated, CR isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 96.000 HOURS: X/Q(SITE)= .58E-05 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .12E-07 SEC/M3 SEC RELEASE RATE= .00E+00 VOL/DAY 

CLEANUP RATES (HR-I) FILTER NON-)

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

REMOVAL FACTORS

PRIMARY SECONDARY CONT CENTER RELEASE CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 
.000 
.000

ACTIVITY (CURIES)

ISOTOPE PRIMARY SECONDARY

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00

1. 95E+02 
4.58E-20 
2. 67E+00 
3. 90E-56 
1.83E-05 

1.07E+01 
2 .52E-21 
1. 47E-01 
2. 14E-57 
1.01E-06 

8. 58E+00 
2. 02E-21 
1. 17E-01 
1.71E-57 
8.06E-07 

1. 64E+02 
2. 23E+02 
3 OOE+04 
8. 64-191 
2. 03E-01 
2.92-169 
5 16E-24 
4. 57E-08

RELEASE 

0.OOE+00 
0. 0E+00 
0.001E+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM 
(CURIES) (UCI/CM3)

3. 83E-20 
8. 99E-42 
5.2 3E-22 
7. 64E-78 
3. 60E-27 

2. 1OE-21 
4. 94E-43 
2. 87E-23 
4 .20E-79 
1. 98E-28 

1. 68E-21 
3.95E-43 
2.30E-23 
3. 36E-79 
1. 58E-28 

2. 63E-19 
3.59E-19 
4.82E-17 
1.39-211 
3. 26E-22 
4.69-190 
8. 29E-45 
7. 34E-29

9. 53E-24 
2. 24E-45 
1.30E-25 
1. 90E-81 
8. 95E-31 

5. 24E-25 
1.23E-46 
7. 16E-27 
1.05E-82 
4. 92E-32 

4. 19E-25 
9. 83E-47 
5.73E-27 
8. 36E-83 
3. 94E-32 

6.56E-23 
8.93E-23 
1.20E-20 
3.45-215 
8. 13E-26 
1.17-193 
2.06E-48 
1.83E-32

.000 

.000 

.000

SITE BOUNDARY DOSES 
THYROID WH BODY

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
O.OOE+00 
0.OOE+00 
0. OOE+00

0. OOE+00 
0. OOE+00 
0.00S+00 
0.OOE+00 
0.0 OE+'00 0. OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
O.00E+00 
O.OOE+00 
O.OOE+00 
0.00OE+00

1.000 
1.000 
1.000 

(REM) 
BETA

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
O.OOE+00

.122 

.122 

.122

CONTROL ROOM DOSES 
THYROID WH BODY

2.71E-05 
4. 17E-20 
4. 68E-07 
1.32E-41 
7. 47E-11 

1. 49E-06 
2. 29E-21 
2. 57E-08 
7 .26E-43 
4. 1OE-12 

1. 19E-06 
1. 83E-21 
2. 06E-08 
5. 81E-43 
3.28E-12 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

2.44E-10 
3. 66E-22 
4.14E-11 
7.13E-43 
7.77E-14 

1.34E-11 
2. 01E-23 
2.28E-12 
3.92E-44 
4.27E-15 

1.07E-11 
1. 61E-23 
1.82E-12 
3. 14E-44 
3.42E-15 

4. 01E-10 
4. 95E-10 
8. 98E-08 
1.99-119 
2. 12E-10 
1.29-106 
1. 63E-24 
9. 91E-15

SPRAY

(REM) 
BETA

3.22E-09 
1. 97E-21 
7.29E-10 
3.62E-42 
4. 92E-13 

1.77E-10 
1.08E-22 
4.OOE-11 
1.99E-43 
2.70E-14 

1.41E-10 
8.64E-23 
3.20E-11 
1.59E-43 
2. 16E-14 

1. 40E-08 
4. 49E-08 
3.42E-06 
1.11-118 
6.90E-09 
3.37-105 
1. 86E-23 
3.42E-13
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FILE NO.: 

17lRfl-M-O9) - APPF.NflIX F.

0.00E+00 1.47E+03 0.00E+00 2.36E-18 5.88E-22 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.79E-11 1.75E-07 

0.00E+00 3.34E-36 0.00E+00 5.37E-57 1.34E-60 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.59E-30 9.86E-29 

0.00E+00 3.40E-14 0.00E+00 5.46E-35 1.36E-38 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 3.65E-17 2.07E-16 
-------------------------------------- -------- -------- -------- -------- -------

0.00E+00 0.00E+00 0.OOE+00 3.03E-05 9.12E-08 3.66E-06 

FHA - CR, LPZ, 70-90 sec, Sec not isolated, CR isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 720.000 HOURS: X/Q(SITE)= .17E-05 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .66E-08 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-1) 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

.000 

.000 

.000

.000 
.000 
.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

.122 

.122 

.122

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE 

ELEMENTAL 
1-131 0.00E+00 2.08E+01 0.00E+00 
1-132 0.OOE+00 1.01-101 0.OOE+00 
1-133 0.OOE+00 3.02E-09 0.00E+00 
1-134 0.OOE+00 0.00E+00 0.OOE+00 
1-135 0.00E+00 1.84E-33 0.00E+00 
PARTICULATE 
1-131 0.OOE+00 1.14E+00 0.OOE+00 
1-132 0.OOE+00 5.54-103 0.OOE+00 
1-133 0.00E+00 1.66E-10 0.OOE+00 
1-134 0.OOE+00 0.OOE+00 0.OOE+00 
1-135 0.00E+00 1.01E-34 0.00E+00 
ORGANIC 
1-131 0.OOE+00 9.14E-01 0.OOE+00 
1-132 0.OOE+00 4.43-103 0.OOE+00 
1-133 0.00E+00 1.33E-10 0.00E+00 
1-134 0.00E+00 0.OOE+00 0.00E+00 
1-135 0.OOE+00 8.07E-35 0.OOE+00 
NOBLE GASES 
XE-131M 0.00E+00 3.57E+01 0.OOE+00 
XE-133M 0.OOE+00 7.68E-02 0.00E+00

CONTROL ROOM 
(CURIES) (UCI/CM3)

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0.00E+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. 00E+00 
0. 00E+00 
0. OOE+00 
0. OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.00E+00 

0.OOE+00 
0, OOE+00 
0. OOE+00 
0.00E+00 
0.00E+00 

0.OOE+00 
0.00E+00 
0. OOE+00 
0.OOE+00 
0. OOE+00

0.00E+00 0.00E+00 
0.00E+00 0.00E+00

SITE BOUNDARY DOSES (REM) 
THYROID WH BODY BETA

0. OOE+00 
0. OOE+00 
0,00E+00 
0.00E+00 
0.OOE+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 

0.OOE+00 
0.00E+00 
0. OOE+00 
0.00E+00 
0. 00E+00

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0,00E+00 

O.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00

0.OOE+00 
O.00E+00 
0.00E+00 
0. 00E+00 
0.00E+00 

0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0. OOE+00 
0.00E+00 
0. 00E+00 
0. 00E+00

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

3.44E-17 
2.60E-41 
7.15E-20 
2.22E-78 
7.22E-26 

1.89E-18 
1.43E-42 
3.93E-21 
1.22E-79 
3.97E-27 

1.51E-18 
1.14E-42 
3.14E-21 
9.77E-80 
3.17E-27

3. 1OE-22 
2.28E-43 
6.32E-24 
1.20E-79 
7.52E-29 

1.70E-23 
1.25E-44 
3.47E-25 
6.59E-81 
4.13E-30 

1.36E-23 
1.OOE-44 
2.78E-25 
5.27E-81 
3.30E-30

4. 09E-21 
1.22E-42 
1. 11E-22 
6.09E-79 
4.75E-28 

2.25E-22 
6.72E-44 
6.12E-24 
3.35E-80 
2. 61E-29 

1. 80E-22 
5.38E-44 
4.89E-24 
2. 68E-80 
2.09E-29

0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.53E-22 1.93E-20 
0.002+00 0.00E+00 0.00E+00 0.00E+00 3.24E-22 2.942-20

SCIIEN TECH
CLIENT: 

\ITfl~n

KR-85 
KR-87 
KR-88
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XE-133 
XE-135M 
XE-135 
XE-138 
KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00

9. 86E+02 
0.00E+00 
5.28E-22 
0.00E+00 
0.00E+00 
8. 48E-51 
1 46E+03 
0. 00E+00 
2. 57E-81

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
O.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00

0. 00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0,00E+00 
0.0 0E+00 
0. 00E+00

0. 00E+00 
0. 00E+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0. 00E+00

0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
O,OOE+00 

0.00E+00

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00

0.00E+00 
0 .00E+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0.OOE+00 
0. OOE+00 
0. 00E+00 
0 OOE+00 

3.79E-17

9. 96E-20 
1.64-214 
1. 47E-24 
1.07-192 
6.83E-48 
1.91E-31 
1. 12E-22 
3. 30E-59 
1.08E-36 

1.01E-19

3.79E-18 
9.12-214 
4.78E-23 
2.81-191 
7.77E-47 
6. 60E-30 
2. 88E-19 
1.26E-57 
6.14E-36 

4.13E-18

TOTAL DOSES 0-30 DAYS 2.23E+00 8.22E-03 3.44E-02 2.82E-01 8.84E-04 3.52E-02

FHA - CR, LPZ, 70-90 sec, Sec not isolated, CR isolated

ISOTOPE 
2. HRS 

ELEMENTAL 
1-131 1.76E+01 
1-132 1.06E-08 
1-133 4.06E+00 
1-134 5.12E-24 
1-135 2.38E-02 
PARTICULATE 
1-131 9.69E-01 
1-132 5.85E-10 
1-133 2.23E-01 
1-134 2.81E-25 
1-135 1.31E-03 
ORGANIC 
1-131 7.75E-01 
1-132 4.68E-10 
1-133 1.78E-01 
1-134 2.25E-25 
1-135 1.04E-03 
NOBLE GASES 
XE-131M 1.33E+01 
XE-133M 4.87E+01 
XE-133 3.24E+03 
XE-135M 6.09E-81 
XE-135 1.90E+01 
XE-138 2.04E-71 
KR-83M 9.43E-10 
KR-85M 1.09E-02 
KR-85 9.40E+01 
KR-87 1.38E-14 
KR-88 4.58E-05

8. HRS 24. HRS 96. HRS

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0,00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0,00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0. 00E+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0. 00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00

ACTIVITY RELEASED (CURIES) 
720. HRS

0.00E+00 
0.00E+00 
0,00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0. 00E+00

1.76E+01 
1.06E-08 
4.06E+00 
5.12E-24 
2.38E-02 

9.69E-01 
5.85E-10 
2.23E-01 
2.81E-25 
1.31E-03 

7.75E-01 
4.68E-10 
1.78E-01 
2.25E-25 
1.04E-03 

1.33E+01 
4.87E+01 
3.24E+03 
6. 09E-81 
1.90E+01 
2.04E-71 
9.43E-10 
1.09E-02 
9. 40E+01 
1.38E-14 
4 .58E-05
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END EXECUTION DATE: 12/03/1999 

END EXECUTION TIME: 22:52:38.36
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Appendix F 

This Appendix contains the AXIDENT results (fha4) for the control room and LPZ dose for the case where both the secondary containment and control room are 

isolated (90 sec to 30 days).
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AXIDENT VER 2 MOD 4 
PRODUCTION DATE 02/18/92 
BEGIN EXECUTION DATE: 12/03/1999 
BEGIN EXECUTION TIME: 22:27:51.30 

1 FHA - CR, LPZ, 90 sec - 30 d, Sec isolated, CR isolated 
2 10 2 0.0 1.0 
3 -1 1.0E7 1.4186E5 6.46E4 
4 0.0 0.0 0.0 1.0 1.0 7.95E5 0.0 
5 45.0 60.0 90.0 1.8E3 3.6E3 7.2E3 2.88E4 8.64E4 3.456E5 2.592E6 
6 10*1.0 
7 0 0 0 2*1.25E-4 5*7,46E-5 
8 10*1.0 
9 2*3316 8*891 

10 3*2.9E-4 1.40E-4 4.OOE-5 4.OOE-5 4.OOE-5 1.60E-5 5.80E-6 1.70E-6 

11 4.47E-4 1.98E-3 1.98E-3 1.OOE-9 1.00E-9 1.00E-9 2.65E-9 6.41E-8 1.20E-8 6.64E-9 

12 10*0.0 
13 10*0.0 
14 10*0,0 
15 10*0.0 
16 10*0.0 
17 10*0.0 
18 10*0.0 
19 10*0.0 
20 10*0.0 
21 0.075 0.05 0.375 0.122 0.122 0.122 
22 1.0 1.0 1.0 
23 1.289E+03 7.833E-07 2.969E+02 3.813E-22 1.742E+00 2.205E+02 8.096E+02 5.392E+04 

24 1.075E-79 3.174E+02 3.570E-70 1.581E-08 1.823E-01 1.564E+03 2.317E-13 7.658E-04 

FHA - CR, LPZ, 90 sec - 30 d, Sec isolated, CR isolated 

INITIAL CONTAINMENT INVENTORY 

ISOTOPE ACTIVITY (CURIES) 

1-131 1.289E+03 = m 

1-132 7.833E-07 M C

1-133 2.969E+02 -I 
1-134 3.813E-22 
1-135 1.742E+00 
XE-131M 2.205E+02 
XE-133M 8.096E+02 
XE-133 5.392E+04 
XE-135M 1.075E-79 
XE-135 3.174E+02 A 

XE-138 1.581E-08 
KR-83M 1.581E-08
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KR-85M 1.823E-01 
KR-85 1.564E+03 
KR-87 2.317E-13 
KR-88 7.658E-04 

FHA - CR, LPZ, 90 sec - 30 d, Sec isolated, CR isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .013 HOURS: X/Q(SITE)= .29E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .45E-03 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-I)

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY

.000 

.000 

.000

SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 
.000

CONTROL ROOM INTAKE=3316.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

.075 

.050 

.375

.122 

.122 

.122

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM 
(CURIES) (UCI/CM3)

SITE BOUNDARY DOSES (REM) 
THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 8.39E-18 
1-132 5.08E-27 
1-133 1.93E-18 
1-134 2.46E-42 
1-135 1.13E-20 
PARTICULATE 
1-131 4.61E-19 
1-132 2.79E-28 
1-133 1.06E-19 
1-134 1.35E-43 
1-135 6.23E-22 
ORGANIC 
1-131 3.69E-19 
1-132 2.23E-28 
1-133 8.50E-20 
1-134 1.08E-43 
1-135 4.98E-22 
NOBLE GASES 
XE-131M 6.31E-18 
XE-133M 2.32E-17 
XE-133 1.54E-15 
XE-135M 2.98E-99

SCIEN TECH
CLIENT: 

m~prf

2.93E+02 
1.78E-07 
6.75E+01 
8.59E-23 
3. 96E-01 

1. 61E+01 
9.75E-09 
3.71E+00 
4 .72E-24 

2.17E-02 

1.29E+01 
7.80E-09 
2.97E+00 
3. 78E-24 
1.74E-02 

2. 20E+02 
8. 09E+02 
5. 39E+04 
1.04E-79

0.OOE+00 
0. OOE+00 
0. OOE+00 
O.OOE+00 
0.OOE+00 

0.OOE+00 
0.00E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00

0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.00E+00 
0.OOE+00 
0. OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 

0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.O0E+00 
0. OOE+00 
0. OE+00 

0.OOE+00 
0.O0E+00 
0.OOE+00 
0.OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00

Cf) 

m 
m 

n

m 
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0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 

0.OOE+00 0.OOE+00 0.OOE+00

0. 00E+00 
0. OOE+00 
0. 00E+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00

0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 

0.OOE+00 0.OOE+00

FHA - CR, LPZ, 90 sec - 30 d, Sec isolated, CR isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .017 HOURS: X/Q(SITE)= .29E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .20E-02 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-i) 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 
.000 
.000

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE=3316.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

.075 

.050 

.375

.122 .122 

.122

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 2.57E-24 
1-132 1.55E-33 
1-133 5.91E-25 
1-134 7.50E-49 
1-135 3.46E-27 
PARTICULATE 
1-131 1.41E-25 
1-132 8.53E-35 
1-133 3.25E-26 
1-134 4.12E-50 
1-135 1.90E-28 
ORGANIC 
1-131 1.13E-25 
1-132 6.82E-35 
1-133 2.60E-26 
1-134 3.29E-50

XE-135 
XE-138 
KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

9.08E-18 
9.92E-90 
4.50E-28 
5.21E-21 
4. 48E-17 
6.59E-33 
2. 19E-23

3. 17E+02 
3. 47E-70 
1.57E-08 
1.82E-01 
1. 56E+03 
2.30E-13 
7. 63E-04

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. 00E+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00

2.93E+02 
1.77E-07 
6.75E+01 
8.56E-23 
3. 96E-01 

1. 61E+01 
9.7 4E-09 
3.71E+00 
4. 70E-24 
2. 17E-02 

1.29E+01 
7. 79E-09 
2.97E+00 
3.76E-24

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.00E+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

O.OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
O.OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00

0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00

0.OOE+00 0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

m 

m 
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1-135 1.52E-28 1.74E-02 O.OOE+00O0.00E-'00 0.DOE+00 O.OOE+00 0.OOE+00 0.OOE+OO O.OOE+00 0.ODE+00 0.OOE+00 

NOBLE GASES 
XE-131M 1.93E-24 2.20E+02 0.00E+00 0.OOE+00 0.OOE+00 O.OOE-400 0.OOE+0O O.00E+OO O.0OE+O0O0.OOE+OO O.OOE+OO 

XE-133M 7.09E-24 8.09E+02 0.OOE+00 0.OOE+00 0.00E+OO O.00E+00O0.OOE+00 0.OOE+OO O.OOE+00O0.OOE+00O0.OOE+OO 

XE-133 4.72E-22 5.39E+04 0.DOE-s00 0.OOE+00 0.00E+00 0.OOE+00 O.OOE+O0O0.ODE+OO O.OOE+00 0.OOEI-00 0.00E+00 

XE-135m 9.00-106 1.03E-79 O.OOE+0O 0.OOE+00 0.OOE+00 0.OOE+O0 0.OOE+O0O0.OOE+O0O0.OOE+00 0.OOE+00 O.OOE+00 

XE-135 2.78E-24 3.17E+02 0.OOE+00O0.OOE+00 0.OOE+00 O.OOE+O0O0.OOE+O0O0.OOE+O0O0.OOE+OO O.OOE+00 O.OOE+OO 

XE-138 3.OOE-96 3.43E-70O0.OOE+0D 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+O0 O.OOE+0O O.OOE+O0O0.OOE+O0 

KR-83m 1.38E-34 1.57E-08 0.OOE+00O0.OOE+00 0.OOE+O0O0.OOE+00O0.OOE+00 0.OOE+OO O.OOE+00O0.OOE+O0O0.OOE+00 

KR-85M 1.59E-27 1.82E-01 O.OOE+00 O.OOE+O0 0.OOE+00 0.OOE+0O O.OOE+O0 0.OOE+0O O.OOE+00O0.OOE+00 0.OOE+00 

KR-85 1.37E-23 1.56E+03 O.OOE+OO O.00E+00 0.OOE+00 O.OOE+O0 O.ODE+O0O0.00E+O0 0.OOE+O0 O.OOE+00 O.OOE+OO 

KR-87 2.01E-39 2.30E-13 0.DOE+0O O.OOE+00 O.OOE+O0 O.OOE+O0O .OOE+00 O.OOE+O0O0.OOE+OO O.OOE+OO O.OOE+OO 

KR-88 6.68E-30 7.63E-04 0.00E+00O0.OOE+00 0.OOE+O0O0.OOE+O0 0.OOE+00 0.OOE+O0 0.OOE+00O0.OOE+00O0.OOE+OO 
------------------------------------- -------- -------- -------- -------- -------

0.OOE+00 O.OOE+O0O0.OOE+00O .OOE+00 0.OOE+00 0.OOE+00 

FHA -CR, LPZ, 90 sec - 30 d, Sec isolated, CR isolated

ANALYSIS BASED ON: I MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .025 HOURS: XIQ(SITE)= .29E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= . 20E-02 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-i) 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 

ORGANIC

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

.075 

.050 

.375

.122 

.122 

.122

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 

(CURIES) (UCI/CM3) THYROID MN BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 2.40E-37 
1-132 1.45E-46 
1-133 5.53E-38 
1-134 6.97E-62 
1-135 3.24E-40 
PARTICULATE 
1-131 1.32E-38 
1-132 7.96E-48 
1-133 3.04E-39 
1-134 3.83E-63

2 . 93E+02 
1.,77E-07 
6. 75E+01 
8. 50E-23 
3. 95E-01 

1. 61E+01 
9. 72E-09 
3. 71E+00 
4. 67E-24

0. OOE+00 
0. OOE+00 
0. OOE+O0 
0. OOE+OO 
0.OOE+00 

0. OOE+00 
O .OOE+00 

0. OOE+00 
0. OOE+00

0. OOE+00 
0. OOE+00 
0. 00E4-00 
O .OOE+00 
0. OOE+00 

0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+0O

0. OOE+0O 
0. OOE+00 
0. OOE+00 
0.OOE+O0 
0. OOE+OO 

0. OOE+00 
O .OOE+O0 
0. OOE+00 
0. OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0 . OOE+00 
0.OOE+00

0. OOE+0O 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. 00E+00 
0. OOE+00 
0.OOE+O0 
0.OOE+O0

0. OOE+O0 
O.OOE+O0 
0.OOE+00 
0. OOE+00 
0. OOE+00 

O.OOE+00 
O.OOE+00 
0. OOE+OO 
0. OOE+O0

0.OOE+00 
O0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+O0 

0. OOE+OO 
0. OOE+00 
0.OOE+O0 
0. OOE+00

0. OOE+00 
0.OOE+O0 
0. OOE+00 
0. OOE+O0 
O OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00

0.OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+O0 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00

cf) 
m m 
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2.17E-02 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+001-135 1.78E-41 
ORGANIC 
1-131 1.06E-38 
1-132 6.37E-48 
1-133 2.43E-39 
1-134 3.06E-63 
1-135 1.42E-41 
NOBLE GASES 
XE-131M 1.81E-37 
XE-133M 6.63E-37 
XE-133 4.42E-35 
XE-135M 8.24-119 
XE-135 2.60E-37 
XE-138 2.76-109 
KR-83M 1.28E-47 
KR-85M 1.49E-40 
KR-85 1.28E-36 
KR-87 1.87E-52 
KR-88 6.24E-43

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
O.OOE+00 
0.00E+00

0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00

0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.002+00 
0.00E+00 
0. 00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0. OOE+00 
0. 00E+00 
0.00E+00

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0. OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.0OE+00

0.OOE+00 0.OOE+00 0.00E+00 0.00E+00

0.00E+00 
0.002+00 
0.00E+00 
0.00E+00 
0.00E+00 

O.OOE+00 
O.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0. 00E+00 
0. 00E+00 

0.00E+00

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0. 00E+00 
0.00E+00 
0. 00E+00 
0. 00E+00 

0.00E+00

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0 .00E+00 
0. 00E+00 
0.00E+00 
0. 00E+00 
0. 00E+00 
0. 00E+00 

0.00E+00

FHA - CR, LPZ, 90 sec - 30 d, Sec isolated, CR isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .500 HOURS: X/Q(SITE)= .14E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .11E+02 VOL/DAY

CLEANUP RATES (HR-i) 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

.075 
.050 
.375

.122 

.122 

.122

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

ELEMENTAL 
1-131 
1-132 
1-133 
1-134

0.00E+00 2.36E+02 4.23E+00 
0.00E+00 1.24E-07 2.38E-09 
0.00E+00 5.37E+01 9.67E-01 
0.00E+00 4.70E-23 1.03E-24

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

1.98E-10 4.92E-14 
1.04E-19 2.58E-23 
4.49E-11 1.12E-14 
3.93E-35 9.79E-39

2.26E-01 5.49E-05 2.68E-05 
7.30E-13 2.00E-13 3.44E-14 
8.45E-03 1.61E-05 1.32E-05 
5.49E-29 6.98E-29 1.51E-29

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA 

1.72E-08 1.55E-13 2.04E-12 
5.41E-20 4.75E-22 2.55E-21 
6.41E-10 5.68E-14 9.99E-13 
3.91E-36 2.11E-37 1.07E-36

1.29E+01 
7.77E-09 
2.97E+00 
3.74E-24 
1.74E-02 

2.20E+02 
8. 09E+02 
5 .39E+04 
1. 01E-79 
3 .17E+02 
3. 36E-70 
1. 57E-08 
1. 82E-01 
1.56E+03 
2. 29E-13 
7. 61E-04

I
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1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 O.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 O.OOE+00 
1-132 0.OOE+00 
1-133 O.OOE+00 
1-134 0.OOE+O0 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M O.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 O.OOE+00 
KR-87 O.OOE+00 
KR-88 0.OOE+00

3.04E-01 5.57E-03 2.54E-13 6.33E-17 8.39E-06 3.47E-07 5.53E-08 6.33E-13 6.59E-16 4.17E-15

1.30E+01 
6.80E-09 
2. 95E+00 
2. 58E-24 
1. 67E-02 

1. 04E+01 
5.44E-09 
2.36E+00 
2.06E-24 
1. 34E-02 

1. 78E+02 
6.50E+02 
4. 34E+04 
2.29E-80 
2. 47E+02 
8.79E-71 
1.06E-08 
1. 36E-01 
1.26E+03 
1.42E-13 
5.4 6E-04

1.55E-01 
8.73E-11 
3.54E-02 
3.77E-26 
2 . 04E-04 

9.29E-01 
5. 24E-10 
2.12E-01 
2. 26E-25 
1.22E-03 

4. 24E+01 
1. 55E+02 
1. 04E+04 
1. 12E-80 
5. 99E+01 
3. 96E-71 
2.77E-09 
3. 37E-02 
3. 01E+02 
3. 89E-14 
1.38E-04

7. 25E-12 
3.79E-21 
1. 64E-12 
1.4 4E-36 
9. 32E-15 

4.35E-11 
2.28E-20 
9. 87E-12 
8. 64E-36 
5. 59E-14 

1. 63E-08 
5.94E-08 
3. 97E-06 
2. 1OE-90 
2.26E-08 
8.04E-81 
9.70E-19 
1.24E-11 
1. 16E-07 
1. 30E-23 
5.OOE-14

1.80E-15 
9. 45E-25 
4.09E-16 
3.58E-40 
2.32E-18 

1.08E-14 
5. 67E-24 
2.4 6E-15 
2. 15E-39 
1. 39E-17 

4. 05E-12 
1. 48E-11 
9.89E-10 
5. 22E-94 
5. 62E-12 
2.OOE-84 
2.42E-22 
3. IE-15 
2. 88E-1i 
3. 24E-27 
1.24E-17

8.28E-03 
2. 67E-14 
3. 1OE-04 
2.01E-30 
3.07E-07 

4. 97E-02 
1. 60E-13 
1.86E-03 
1.21E-29 
1.84E-06 

o.OOE+00 
o.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
o.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

2.95E-01

2. O1E-06 
7. 34E-15 
5. 91E-07 
2.56E-30 
1. 27E-08 

1.21E-05 
4.40E-14 
3. 55E-06 
1.53E-29 
7. 63E-08 

3. 27E-05 
1.79E-04 
1.09E-02 
1. 66E-85 
5. 16E-04 
3. 98E-75 
4.85E-16 
1.84E-07 
2. 21E-05 
1.87E-18 
8. 45E-09 

1. 17E-02

9.83E-07 1.26E-15 
4.82E-07 
5.52E-31 
2. 02E-09 

5. 90E-06 
7.56E-15 
2.89E-06 
3. 31E-30 
1.21E-08 

1.84E-04 
7.75E-04 
4. 87E-02 
3.51E-86 
6.21E-04 
1.02E-75 
3.04E-15 
2. 53E-07 
2. 16E-03 
1. 32E-18 
1.52E-09 

5.25E-02

6.30E-10 
1. 98E-21 
2. 35E-11 
1. 43E-37 
2. 32E-14 

3. 78E-09 
1. 19E-20 
1. 41E-10 
8.59E-37 
1.39E-13 

0. OOE+00 
0.OOE+00 
0.OOE+00 
o.OOE+00 
o.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

2.24E-08

5. 66E-15 1.74E-23 
2.08E-15 
7.72E-39 
2.41E-17 

3. 40E-14 
1. 04E-22 
1.25E-14 
4. 63E-38 
1. 45E-16 

3.29E-12 
5.33E-12 
7. 98E-10 
3. 1OE-93 
1. 18E-11 
1. 97E-83 
1. 61E-22 
4. 51E-15 
5.22E-13 
2.06E-26 
1. 64E-16 

8. 19E-l0

7 .47E-14 9.35E-23 
3.66E-14 
3.92E-38 
1.53E-16 

4. 48E-13 
5.61E-22 
2.20E-13 
2.35E-37 
9. 16E-16 

1. 15E-10 
4. 83E-10 
3.04E-08 
1.72E-92 
3.85E-10 
5.15E-82 
1.84E-21 
1.56E-13 
1.35E-09 
7. 84E-25 
9.29E-16 

3. 27E-08

FHA - CR, LPZ, 90 sec - 30 d, Sec isolated, CR isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 1.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .1IE+02 VOL/DAY

CLEANUP RATES (HR-i) 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

.000 

.000 
.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM - 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

.075 .050 

.375

.122 .122 

.122

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

C -I,

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

1

P1 
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ELEMENTAL 
1-131 0.00E+00 1.88E+02 3.57E+00 3.30E-10 8.21E-14 5.45E-02 1.32E-05 

1-132 0.00E+00 8.50E-08 1.74E-09 1.49E-19 3.70E-23 1.52E-13 4.18E-14 

1-133 0.00E+00 4.21E+01 8.04E-01 7.37E-11 1.84E-14 2.01E-03 3.84E-06 

1-134 0.00E+00 2.52E-23 5.90E-25 4.40E-35 1.1OE-38 9.OOE-30 1.14E-29 

1-135 0.00E+00 2.30E-01 4.48E-03 4.03E-13 1.00E-16 1.93E-06 7.97E-08 

PARTICULATE 

1-131 0.OOE+00 1.04E+01 1.31E-01 1.21E-11 3.01E-15 2.00E-03 4.85E-07 

1-132 0.00E+00 4.67E-09 6.38E-11 5.45E-21 1.36E-24 5.58E-15 1.53E-15 

1-133 0.00E+00 2.32E+00 2.95E-02 2.70E-12 6.72E-16 7.362-05 1.41E-07 

1-134 0.00E+00 1.38E-24 2.16E-26 1.61E-36 4.01E-40 3.30E-31 4.19E-31 

1-135 0.00E+00 1.27E-02 1.64E-04 1.48E-14 3.68E-18 7.06E-08 2.92E-09 

ORGANIC 

1-131 0.OOE+00 8.28E+00 7.84E-01 7.25E-11 1.80E-14 1.20E-02 2.91E-06 

1-132 0.00E+00 3.74E-09 3.83E-10 3.27E-20 8.14E-24 3.35E-14 9.18E-15 

1-133 0.00E+00 1.85E+00 1.77E-01 1.62E-11 4.03E-15 4.42E-04 8.43E-07 

1-134 0.00E+00 1.11E-24 1.30E-25 9.67E-36 2.41E-39 1.98E-30 2.51E-30 

1-135 0.00E+00 1.01E-02 9.85E-04 8.86E-14 2.21E-17 4.24E-07 1.75E-08 

NOBLE GASES 

XE-131M 0.00E+00 1.42E+02 3.58E+01 2.71E-08 6.75E-12 0.00E+00 7.88E-06 

XE-133M 0.00E+00 5.15E+02 1.30E+02 9.86E-08 2.45E-11 0.00E+00 4.31E-05 

XE-133 0.00E+00 3.46E+04 8.74E+03 6.61E-06 1.65E-09 O.00E+00 2.62E-03 

XE-135M 0.00E+00 4.83E-81 2.61E-81 9.24E-91 2.30E-94 0.00E+00 1.10E-86 

XE-135 0.00E+00 1.90E+02 4.88E+01 3.63E-08 9.03E-12 0.00E+00 1.20E-04 

XE-138 0.00E+00 2.14E-71 1.06E-71 4.09E-81 1.02E-84 0.00E+00 3.04E-76 

KR-83M 0.00E+00 7.04E-09 1.96E-09 1.35E-18 3.35E-22 0.00E+00 9.79E-17 

KR-85M 0.00E+00 1.OOE-01 2.ý4E-02 1.92E-11 4.78E-15 0.00E+00 4.12E-08 

KR-85 0.00E+00 1.01E+03 2.54E+02 1.93E-07 4.80E-11 0.00E+00 5.34E-06 

KR-87 0.00E+00 8.64E-14 2.52E-14 1.65E-23 4.12E-27 O.00E+00 3.47E-19 

KR-88 0.00E+00 3.85E-04 1.04E-04 7.37E-14 1.84E-17 O.00E+00 1.81E-09 

7.10E-02 2.82E-03 

FHA - CR, LPZ, 90 sec - 30 d, Sec isolated, CR isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 2.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .64E+01 VOL/DAY

CLEANUP RATES (HR-i)

SPRAY

ELEMENTAL .000

PRIMARY SECONDARY CONT CENTER

.000 .000 .000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

.075 .122

6.47E-06 
7.18E-15 
3.13E-06 
2.47E-30 
1.27E-08 

2.37E-07 
2.63E-16 
1.15E-07 
9.04E-32 
4.65E-10 

1.42E-06 
1.58E-15 
6. 88E-07 
5.42E-31 
2.79E-09 

4 .45E-05 
1.86E-04 
1.17E-02 
2.33E-87 
1.45E-04 
7.79E-77 
6. 12E-16 
5. 66E-08 
5.22E-04 
2.44E-19 
3.26E-10 

1.26E-02

4.61E-08 
1.28E-19 
1.70E-09 
7.43E-36 
1.62E-12 

1. 69E-09 
4.67E-21 
6. 22E-11 
2.72E-37 
5.95E-14 

1.01E-08 
2.80E-20 
3.73E-10 
1.63E-36 
3.57E-13 

0. 00E+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

6. 00E-08

4.14E-13 
1.12E-21 
1.50E-13 
4.01E-37 
1.69E-15 

1.52E-14 
4.10E-23 
5.50E-15 
1.47E-38 
6.20E-17 

9. 10E-14 
2.46E-22 
3.30E-14 
8.81E-38 
3.72E-16 

8.81E-12 
1.42E-11 
2.14E-09 
2.68E-93 
3. 08E-11 
1.92E-83 
3.69E-22 
1.13E-14 
1.40E-12 
4 .36E-26 
3.94E-16 

2.19E-09

5.47E-12 6. 01E-21 
2.64E-12 
2.04E-36 
1.07E-14 

2.00E-13 
2.20E-22 
9.68E-14 
7. 46E-38 
3. 92E-16 

1.20E-12 
1.32E-21 
5.8 1E-13 
4.48E-37 
2.35E-15 

3.08E-10 
1.29E-09 
8.13E-08 
1.49E-92 
1.00E-09 
5.03E-82 
4.20E-21 
3. 90E-13 
3.62E-09 
1.66E-24 
2.24E-15 

8.75E-08
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PARTICULATE 
ORGANIC

.000 

.000
.000 
.000

.000 

.000
.000 
.000

.050 

.375
.122 
.122

ACTIVITY (CURIES)
ISOTOPE PRIMARY SECONDARY

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.00E+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 O.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

1.44E+02 
4.81E-08 
3. 12E+01 
8. 65E-24 
1. 59E-01 

7. 89E+00 
2. 64E-09 
1.71E+00 
4.75E-25 
8.73E-03 

6.31E+00 
2. 11E-09 
1.37E+00 
3.80E-25 
6.98E-03 

1. 08E+02 
3. 89E+02 
2. 63E+04 
2. 57E-82 
1. 34E+02 
1. 52E-72 
3. 71E-09 
6. 56S-02 
7 .71E+02 
3. 82E-14 
2. 30E-04

RELEASE 

3.32E+00 
1.31E-09 
7.33E-01 
3.11E-25 
3.88E-03 

1.22E-01 
4.78E-II 
2.68E-02 
1.14E-26 
1.42E-04 

7.30E-01 
2.87E-10 
1.61E-01 
6.84E-26 
8.52E-04 

3.34E+01 
1.•1E+02 
8. 12E+03 
4. 19E-82 
4 .31E+01 

2. 02E-72 
1. 40E-09 
2. 20E-02 
2 .38E+02 

1. 59E-14 
8. 09E-05

CONTROL ROOM 
(CURIES) (UCI/CM3)

3. 66E-10 
1.23E-19 
7. 95E-11 
2.20E-35 
4. 05E-13 

1.34E-11 
4. 49E-21 
2. 91E-12 
8.08E-37 
1.48E-14 

8.04E-11 
2. 69E-20 
1.75E-11 
4.85E-36 
8.90E-14 

3. O1E-08 
1.08E-07 
7.33E-06 
7. 17E-92 
3.7 5E-08 
4. 23E-82 
1.03E-18 
1.83E-11 
2. 15E-07 
1.07E-23 
6.4 1E-14

9. 11E-14 
3. 05E-23 
1. 98E-14 
5.49E-39 
1, 01E-16 

3. 34E-15 
1. 12E-24 
7. 25E-16 
2.01E-40 
3. 69E-18 

2. 00E-14 
6.71E-24 
4. 35E-15 
1.21E-39 
2.22E-17 

7. 50E-12 
2.70E-11 
1. 82E-09 
1.78E-95 
9. 32E-12 
1.05E-85 
2. 58E-22 
4. 55E-15 
5.35E-11 
2. 65E-27 
1. 60E-17

SITE BOUNDARY DOSES (REM) CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA THYROID WH BODY BETA

5. 07E-02 
1. 14E-13 
1.83E-03 
4.75E-30 
1. 67E-06 

1.86E-03 
4. 18E-15 
6.71E-05 
1.74E-31 
6.11E-08 

1. 11E-02 
2. 51E-14 
4. 02E-04 
1.04E-30 
3. 67E-07 

0.00E+00 
0 OOE+00 
0. 00E+00 
0. OOE+00 
0. OOE+00 
0 OOE+00 
0.00E+00 
0. OOE+00 
0 OOE+00 
0.OOE+00 
0.OOE+00 

6. 60E-02

1.23E-05 
3. 13E-14 
3. 50E-06 
6. 04E-30 
6.90E-08 

4. 52E-07 
1. 15E-15 
1.28E-07 
2. 21E-31 
2.53E-09 

2.71E-06 
6.89E-15 
7. 68E-07 
1.33E-30 
1. 52E-08 

7. 34E-06 
3. 98E-05 
2.44E-03 
1.77E-87 
1. 06E-04 
5. 79E-77 
6.98E-17 
3.42E-08 
4 .99E-06 

2. 18E-19 
1.4 1E-09 

2. 62E-03

6.02E-06 
5.38E-15 
2.85E-06 
1.30E-30 
11. lE-08 

2.21E-07 
1. 97E-16 
1.04E-07 
4.77E-32 
4.02E-10 

1. 32E-06 
1. 18E-15 
6.27E-07 
2. 86E-31 
2. 41E-09 

4.14E-05 
1.72E-04 
1.09E-02 
3. 74E-88 
1.28E-04 
1.49E-77 
4.37E-16 
4.71E-08 
4.87E-04 
1.53E-19 
2. 54E-10 

1. 18E-02

1.21E-07 
2. 69E-19 
4. 35E-09 
1. OE-35 
3. 96E-12 

4.42E-09 
9.8 6E-21 
1.59E-10 
4.04E-37 
1.45E-13 

2. 65E-08 
5.91E-20 
9.56E-10 
2.43E-36 
8. 69E-13 

0.OOE+00 
0. 00E+00 
0.00E+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 
0. 00E+00 
0.00E+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

1. 57E-07

1.09E-12 
2.3 6E-21 
3.85E-13 
5.96E-37 
4.12E-15 

3. 97E-14 
8. 65E-23 
1. 41E-14 
2. 18E-38 
1. 51E-16 

2.38E-13 
5.19E-22 
8.4 6E-14 
1.31E-37 
9. 05E-16 

2. 31E-11 
3.70E-11 
5.59E-09 
1.21E-93 
7. 64E-11 
1. 03E-83 
7.40E-22 
2. 65E-14 
3. 68E-12 
7.72E-26 
8. 65E-16 

5.73E-09

1.43E-11 1.27E-20 
6.78E-12 
3.03E-36 
2. 61E-14 

5.25E-13 
4. 65E-22 
2.48E-13 
1.11E-37 
9.54E-16 

3. 15E-12 
2.79E-21 
1.49E-12 
6.65E-37 
5.73E-15 

8. 08E-10 
3. 35E-09 
2. 13E-07 
6. 7 6E-93 
2.48E-09 
2. 71E-82 
8. 42E-21 
9. 13E-13 
9.50E-09 
2. 94E-24 
4 .91E-15 

2.29E-07

FHA - CR, LPZ, 90 sec - 30 d, Sec isolated, CR isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 8.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .27E-08 SEC/M3 SEC RELEASE RATE= .64E+01 VOL/DAY

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00
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CLEANUP RATES (HR-I) 

SPRAY PRIMARY SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

.075 .050 

.375

.122 

.122 

.122

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

ELEMENTAL 
1-131 0.00E+00 
1-132 0.OOE+00 
1-133 0.00E+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.00E+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.00E+00 
XE-138 0.OOE+00 
KR-83M 0.00E+00 
KR-85M 0.00E+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

2.80E+01 
1.57E-09 
5.10E+00 
1 .43E-26 
1.71E-02 

1.54E+00 
8.65E-11 
2. 80E-01 
7.84E-28 
9.38E-04 

1.23E+00 
6.92E-1I 
2.24E-01 
6. 27E-28 
7.50E-04 

2.13E+01 
7. 19E+01 
5.08E+03 
5.87E-90 
1.70E+01 
1.95E-79 
8.01E-11 
5. 08E-03 
1.54E+02 
2.86E-16 
1 .04E-05

8.55E+00 
1. 64E-09 
1.74E+00 
1 .63E-25 
7.68E-03 

3.13E-01 
6.02E-11 
6. 38E-02 
5.97E-27 
2.81E-04 

1.88E+00 
3. 61E-10 
3.83E-01 
3.58E-26 
1.69E-03 

8.61E+01 
3.03E+02 
2.08E+04 
2.36E-83 
9.15E+01 
1.54E-73 
1. 53E-09 
3.81E-02 
6. 17E+02 
1.25E-14 
1.14E-04

CONTROL ROOM 
(CURIES) (UCI/CM3)

3.76E-10 
2.11E-20 
6. 85E-11 
1.91E-37 
2.29E-13 

1.38E-11 
7.73E-22 
2.51E-12 
7.01E-39 
8.38E-15 

8.27E-11 
4.64E-21 
1.50E-11 
4.21E-38 
5.03E-14 

3.12E-08 
1.05E-07 
7.45E-06 
8. 61E-99 
2.49E-08 
2. 86E-88 
1.17E-19 
7.45E-12 
2.26E-07 
4.20E-25 
1.52E-14

9. 36E-14 
5 .26E-24 
1.70E-14 
4.'77E-41 
5.70E-17 

3. 43E-15 
1.93E-25 
6. 24E-16 
1.75E-42 
2. 09E-18 

2. 06E-14 
1. 16E-24 
3,75E-15 
1.05E-41 
1.25E-17 

7. 77E-12 
2. 62E-11 
1,85E-09 
2.14-102 
6.21E-12 
7. 13E-92 
2.92E-23 
1.85E-15 
5. 62E-11 
1.04E-28 
3. 79E-18

SITE BOUNDARY DOSES
THYROID 

1.31E-01 
1.44E-13 
4.35E-03 
2.4 9E-30 
3.31E-06 

4.78E-03 
5.27E-15 
1.59E-04 
9.11E-32 
1.21E-07 

2.87E-02 
3.16E-14 
9.56E-04 
5.46E-31 
7.26E-07 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 

,0OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

1.69E-01

WH BODY 

3. 17E-05 
3. 95E-14 
8.30E-06 
3. 16E-30 
1. 37E-07 

1. 16E-06 
1. 45E-15 
3.04E-07 
1.16E-31 
5.01E-09 

6.97E-06 
8. 67E-15 
1.83E-06 
6.94E-31 
3. OOE-08 

1.89E-05 
9. 99E-05 
6.24E-03 
9. 94E-89 
2.25E-04 
4 .43E-78 
7. 63E-17 
5.94E-08 
1.30E-05 
1.72E-19 
1. 99E-09 

6. 64E-03

(REM) BETA

1.55E-05 
6. 78E-15 
6. 78E-06 
6. 82E-31 
2.18E-08 

5. 67E-07 
2. 48E-16 
2.48E-07 
2. 50E-32 
7.97E-10 

3. 40E-06 
1.49E-15 
1.49E-06 
1.50E-31 
4.78E-09 

1. 07E-04 
4.32E-04 
2. 79E-02 
2.10E-89 
2.71E-04 
1. 14E-78 
4. 77E-16 
8. 17E-08 
1. 27E-03 
1.21E-19 
3. 58E-10 

3.OOE-02

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

1.04E-06 9.39E-19 
3. 38E-08 
1.28E-35 
2.45E-Il 

3.79E-08 
3.44E-20 
1.24E-09 
4. 69E-37 
8.98E-13 

2.28E-07 
2.06E-19 
7.43E-09 
2.81E-36 
5.39E-12 

0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0. 00E+00 
0. 00E+00 
0 OOE+00 
0. 00E+00 
0. OOE+00 
0. OOE+00 

1.34E-06

9.31E-12 8.24E-21 
2. 99E-12 
6. 91E-37 
2.55E-14 

3.41E-13 
3. 02E-22 
1.10E-13 
2.53E-38 
9.35E-16 

2.05E-12 
1.81E-21 
6.58E-13 
1.52E-37 
5. 61E-15 

1.99E-10 
3. 08E-10 
4.76E-08 
1. 16E-94 
5.16E-10 
1.36E-84 
2. 16E-21 
1.39E-13 
3. 20E-11 
1. 49E-25 
3. 49E-15 

4.87E-08

1.23E-10 4.42E-20 
5.27E-11 
3.51E-36 
1. 61E-13 

4. 50E-12 
1. 62E-21 
1. 93E-12 
1.29E-37 
5.91E-15 

2.70E-11 
9.72E-21 
1. 16E-11 
7.71E-37 
3.55E-14 

6.96E-09 
2.79E-08 
1.81E-06 
6. 44E-94 
1.68E-08 
3.57E-83 
2.45E-20 
4.79E-12 
8.26E-08 
5. 66E-24 
1.98E-14 

1.95E-06

FHA - CR, LPZ, 90 sec - 30 d, Sec isolated, CR isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

ELEMENTAL 
PARTICULATE 
ORGANIC

1
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AT 24.000 HOURS: X/Q(SITE)= .16E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .64E-07 SEC/M3 SEC RELEASE RATE= .64E+01 VOL/DAY

CLEANUP RATES (HR-i) 
-==================-- - - -=========

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 
.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

.075 
.050 
.375

.122 

.122 

.122

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM 
(CURIES) (UCI/CM3)

SITE BOUNDARY DOSES (REM) CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA THYROID WH BODY BETA

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.0OE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.00E+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 0.00E+00 
KR-87 0.00E+00 
KR-88 0.OOE+00

I scIEi

3. 60E-01 
1.73E-13 
4. 1OE-02 
5.43E-34 
4.45E-05 

1. 98E-02 
9. 48E-15 
2.25E-03 
2. 98E-35 
2.44E-06 

1. 58E-02 
7. 59E-15 
1.80E-03 
2. 39E-35 
1. 95E-06 

2.78E-01 
7. 98E-01 
6.33E+01 
2.46-110 
6.87E-02 
8.21E-98 
2. 89E-15 
5. 55E-06 
2.09E+00 
6. 14E-22 
2. 69E-09

2.05E+00 
5. 56E-1I 
3. 38E-01 
2. 69E-28 
9.22E-04 

7. 50E-02 
2.04E-12 
1.24E-02 
9. 86E-30 
3. 38E-05 

4.50E-01 
1.22E-11 
7.43E-02 
5. 92E-29 
2. 03E-04 

2.08E+01 
6.79E+01 
4 . 92E+03 
5.38E-91 
1 ,32E+01 
1.98E-80 
3.36E-I1 
3. 20E-03 
1.52E+02 
9.42E-17 
5.40E-06

1.82E-10 
8.73E-23 
2.07E-1I 
2.75E-43 
2.25E-14 

6. 68E-12 
3. 20E-24 
7. 59E-13 
1. 01E-44 
8.24E-16 

4.01E-Il 
1. 92E-23 
4. 55E-12 
6.04E-44 
4. 94E-15 

1. 54E-08 
4. 41E-08 
3. 50E-06 
1.36-117 
3. 80E-09 
4.54-105 
1. 60E-22 
3.07E-13 
1. 16E-07 
3. 40E-29 
1. 49E-16

4. 54E-14 
2.17E-26 
5. 16E-15 
6.84E-47 
5. 60E-18 

1. 66E-15 
7. 96E-28 
1.89E-16 
2.51E-48 
2,05E-19 

9. 97E-15 
4. 78E-27 
1. 13E-15 
1.50E-47 
1 .23E-18 

3 .83E-12 
1. 1OE-11 
8 72E-10 
3.39-121 
9 45E-13 
1.13-108 
3. 98E-26 
7. 64E-17 
2.88E-1I 
8. 45E-33 
3.70E-20

6.35E-03 
9. 87E-16 
1.71E-04 
8. 34E-34 
8. 05E-08 

2.32E-04 
3. 62E-17 
6.28E-06 
3. 06E-35 
2.95E-09 

1. 39E-03 
2.17E-16 
3.77E-05 
1.83E-34 
1.77E-08 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

8. 19E-03

3.04E-06 
5. 34E-16 
6.45E-07 
2.09E-33 
6. 56E-09 

1. 11E-07 
1. 96E-17 
2.36E-08 
7. 65E-35 
2. 40E-10 

6. 68E-07 
1. 17E-16 
1. 42E-07 
4.59E-34 
1.44E-09 

1 . 83E-06 
8. 96E-06 
5. 90E-04 
9. 08E-97 
1, 30E-05 
2. 28E-85 
6.73E-19 
2. OOE-09 
1.28E-06 
5. 18E-22 
3.77E-11 

6. 20E-04

1.49E-06 
9. 17E-17 
5.26E-07 
4. 51E-34 
1,04E-09 

5. 44E-08 
3.36E-18 
1. 93E-08 
1. 65E-35 
3. 83E-11 

3. 26E-07 
2.02E-17 
1. 16E-07 
9. 91E-35 
2. 30E-10 

1.03E-05 
3. 87E-05 
2. 64E-03 
1.92E-97 
1.56E-05 
5.84E-86 
4.21E-18 
2.74E-09 
1.25E-04 
3. 64E-22 
6.78E-12 

2. 83E-03

6.23E-06 
5.89E-19 
1. 58E-07 
3.13E-37 
6.50E-11 

2.28E-07 
2. 16E-20 
5.80E-09 
1. 15E-38 
2. 38E-12 

1. 37E-06 
1. 29E-19 
3. 48E-08 
6. 88E-38 
1.43E-11 

0 OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0 OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

8.03E-06

5.60E-11 
5. 17E-21 
1. 40E-11 
1. 69E-38 
6.77E-14 

2. 05E-12 
1.89E-22 
5. 13E-13 
6.19E-40 
2. 48E-15 

1.23E-11 
1. 14E-21 
3.08E-12 
3.72E-39 
1. 49E-14 

1.21E-09 
1.71E-09 
2. 82E-07 
2.73-101 
1.70E-09 
1. 88E-90 
8. 44E-22 
2. 43E-13 
1. 99E-10 
1.82E-26 
3. 19E-15 

2. 87E-07

7.40E-10 
2.78E-20 
2.47E-10 
8.59E-38 
4.28E-13 

2.71E-1I 
1.02E-21 
9.04E-12 
3.15E-39 
1.57E-14 

1. 63E-10 
6.1OE-21 
5.42E-11 
1.89E-38 
9.41E-14 

4.23E-08 
1.55E-07 
1. 07E-05 
1.52-100 
5.53E-08 
4.92E-89 
9.60E-21 
8.39E-12 
5. 12E-07 
6.93E-25 
1.81E-14 

1. 15E-05
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FHA - CR, LPZ, 90 sec - 30 d, Sec isolated, CR isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 96.000 HOURS: X/Q(SITE)= .58E-05 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .12E-07 SEC/M3 SEC RELEASE RATE= .64E+01 VOL/DAY

CLEANUP RATES (HR-I)

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 
.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

.075 
.050 
.375

.122 .122 

.122

ACTIVITY (CURIES)
ISOTOPE PRIMARY SECONDARY

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.00E+00 
1-134 0.OOE+00 
1-135 0.00E+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.00E+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00

1. liE-09 
2. 61E-31 
1. 52E-11 
2.22E-67 
1.05E-16 

6. 12E-11 
1. 44E-32 
8. 36E-13 
1.22E-68 
5. 75E-18 

4.90E-11 
1. 15E-32 
6. 69E-13 
9.77E-69 
4.60E-18 

9. 35E-10 
1.27E-09 
1.71E-07 
4.93-202 
1. 16E-12 
1.66-180 
2. 94E-35 
2. 61E-19

RELEASE 

2.67E-02 
6.10E-15 
2.74E-03 
1.02E-35 
2.41E-06 

9.77E-04 
2.23E-16 
1.OOE-04 
3.75E-37 
8.82E-08 

5.86E-03 
1.34E-15 
6.01E-04 
2.25E-36 
5.29E-07 

2.76E-01 
7.62E-01 
6.21E+01 
2.25-111 
5.35E-02 
8.34E-99 
1.21E-15 
3.50E-06

CONTROL ROOM SITE BOUND
(CURIES) (UCI/CM3) THYROID

1.28E-19 
3.00E-41 
1. 75E-21 
2.55E-77 
1.20E-26 

4. 68E-21 
1. IOE-42 
6.39E-23 
9.34E-79 
4. 39E-28 

2.81E-20 
6.59E-42 
3. 84E-22 
5. 60E-78 
2. 64E-27 

1. 17E-17 
1. 59E-17 
2. 14E-15 
6.17-210 
1. 45E-20 
2.08-188 
3. 69E-43 
3. 27E-27

3. 18E-23 
7.46E-45 
4. 34E-25 
6. 35E-81 
2. 99E-30 

1. 16E-24 
2. 73E-46 
1.59E-26 
2. 32E-82 
1. 09E-31 

6.99E-24 
1. 64E-45 
9. 55E-26 
1.39E-81 
6.56E-31 

2. 92E-21 
3.97E-21 
5. 33E-19 
1.54-213 
3. 61E-24 
5.19-192 
9.18E-47 
8. 13E-31

3.95E-05 
5. 17E-20 
6.63E-07 
1.52E-41 
1.O0E-10 

1. 45E-06 
1.89E-21 
2. 43E-08 
5. 56E-43 
3. 68E-12 

8. 68E-06 
1. 14E-20 
1. 46E-07 
3.33E-42 
2. 21E-11 

0.00E+00 
0. OOE+00 
0.00E+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 
0.00E+00 
0.OOE+00

DARY DOSES (REM) CONTROL ROOM DOSES (REM) 
WH BODY BETA THYROID WH BODY BETA

1. 43E-08 
2. 12E-20 
1. 89E-09 
2.88E-41 
6.21E-12 

5. 25E-10 
7.78E-22 
6.93E-11 
1.06E-42 
2. 28E-13 

3. 15E-09 
4 .67E-21 

4.16E-10 
6.33E-42 
1.37E-12 

8. 80E-09 
3. 64E-08 
2.70E-06 
1.38-117 
1. 91E-08 
3.47-104 
8.80E-24 
7. 91E-13

7.01E-09 
3. 65E-21 
1.54E-09 
6.22E-42 
9. 89E-13 

2. 57E-10 
1.34E-22 
5. 65E-11 
2.28E-43 
3. 62E-14 

1.54E-09 
8.01E-22 
3.39E-10 
1.37E-42 
2. 17E-13 

4. 97E-08 
1.57E-07 
1.21E-05 
2.92-118 
2. 30E-08 
8.90-105 
5.51E-23 
1.09E-12

1.79E-07 
2. 63E-22 
3. 06E-09 
8. 18E-44 
4.81E-13 

6.54E-09 
9. 64E-24 
1.12E-10 
3.00E-45 
1.76E-14 

3.93E-08 
5.78E-23 
6.73E-10 
1.80E-44 
1.06E-13 

0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00

1. 61E-12 
2.31E-24 
2.71E-13 
4.41E-45 
5. 01E-16 

5.88E-14 
8 .46E-26 
9. 92E-15 
1. 62E-46 
1.84E-17 

3.53E-13 
5.08E-25 
5.95E-14 
9.70E-46 
1. 1OE-16 

3.52E-11 
4.34E-11 
7.89E-09 
1.62-120 
1.83E-11 
1.05-107 
1.37E-25 
8.45E-16

2.12E-11 1.24E-23 
4.77E-12 
2.24E-44 
3. 17E-15 

7.77E-13 
4.54E-25 
1.75E-13 
8.21E-46 
1.16E-16 

4. 66E-12 
2.73E-24 
1.05E-12 
4.93E-45 
6.97E-16 

1.23E-09 
3. 93E-09 
3.OOE-07 
9.02-120 
5.96E-10 
2.74-106 
1.56E-24 
2.91E-14
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0.OOE+00 8.38E-09 2.09E+00 1.05E-16 2.61E-20 0.OOE+00 6.38E-09 6.23E-07 0.OOE+00 5.97E-12 1.54E-08 

0.OOE+00 1.91E-47 2.02E-22 2.39E-55 5.95E-59 0.OOE+00 4.03E-28 2.83E-28 0.OOE+00 2.15E-31 8.19E-30 

0.OOE+00 1.94E-25 1.40E-09 2.43E-33 6.04E-37 0.OOE+00 3.53E-15 6.36E-16 0.OOE+00 3.09E-18 1.75E-17 
- - - ---------- ---. --------.------------------ -------

5.04E-05 2.79E-06 1.30E-05 2.28E-07 7.99E-09 3.21E-07 

FHA - CR, LPZ, 90 sec - 30 d, Sec isolated, CR isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 720.000 HOURS: X/Q(SITE)= .17E-05 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .66E-08 SEC/M3 SEC RELEASE RATE= .64E+01 VOL/DAY

CLEANUP RATES (HR-I)

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY

.000 

.000 

.000

SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

.075 

.050 

.375

.122 .122 

.122

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM 
(CURIES) (UCI/CM3)

SITE BOUNDARY DOSES (REM) 
THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.00E+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
'1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00

1. 97E-83 
0. OOE+00 
2.86E-93 
0.OOE+00 
0.OOE+00 

1.08E-84 
0.OOE+00 
1. 57E-94 
0.OOE+00 
0.OOE+00 

8. 66E-85 
0.OOE+00 
1.26E-94 
0. OOE+00 
0.OOE+00

8. 24E-1l 
9.24E-33 
1.02E-12 
4.19E-69 
5. 67E-18 

3. 02E-12 
3. 39E-34 
3.72E-14 
1.54E-70 
2.08E-19 

1.81E-11 
2.03E-33 
2.23E-13 
9.22E-70 
1. 25E-18

1. 25E-93 
0. OOE+00 
1.81-103 
0. OOE+00 
0. OOE+00 

4 .57E-95 

0. OOE+00 
6.64-105 
O.OOE+00 
0. OOE+00 

2. 74E-94 
0.OOE+00 
3.98-104 
O.OOE+00 
0. OOE+00

3. 11E-97 
0.OOE+00 
4.51-107 
0.OOE+00 
0.OOE+00 

1. 14E-98 
0.OOE+00 
1.65-108 
0. OOE+00 
0.OOE+00 

6.83E-98 
0.OOE+00 
9.92-108 
0.OOE+00 
0. OOE+00

3.58E-14 
2.30E-38 
7.22E-17 
1.82E-75 
6. 93E-23 

1. 31E-15 
8.41E-40 
2. 64E-18 
6. 66E-77 
2. 54E-24 

7 .86E-15 
5.05E-39 
1. 59E-17 
4.OOE-76 
1.52E-23

1. 30E-17 
9.43E-39 
2.06E-19 
3. 46E-75 
4.28E-24 

4.76E-19 
3.45E-40 
7. 55E-21 
1.27E-76 
1.57E-25 

2. 86E-18 
2.07E-39 
4.53E-20 
7. 60E-76 
9.42E-25

6.35E-18 
1. 62E-39 
1.68E-19 
7 .46E-76 
6. 82E-25 

2.33E-19 
5.93E-41 
6. 16E-21 
2. 73E-77 
2.50E-26 

1. 40E-18 
3. 56E-40 
3.70E-20 
1. 64E-76 
1.50E-25

1. 40E-16 
9. 57E-41 
2. 86E-19 
7.83E-78 
2.80E-25 

5. 13E-18 
3.51E-42 
1. 05E-20 
2. 87E-79 
1.02E-26 

3.08E-17 
2. 1OE-41 
6.28E-20 
1,72E-78 
6. 14E-26

1.26E-21 
8. 40E-43 
2. 53E-23 
4.23E-79 
2. 91E-28 

4. 61E-23 
3.08E-44 
9.26E-25 
1. 55E-80 
1.07E-29 

2.77E-22 
1.85E-43 
5.56E-24 
9. 29E-80 
6.40E-29

1. 66E-20 4.51E-42 
4.45E-22 
2.15E-78 
1.84E-27 

6.09E-22 
1. 65E-43 
1. 63E-23 
7.86E-80 
6.74E-29 

3. 65E-21 
9. 91E-43 
9.78E-23 
4.72E-79 
4.05E-28

3.38E-83 9.26E-10 2.34E-91 5.82E-95 0.OOE+00 8.66E-18 4.89E-17 0.OOE+00 3.OOE-20 1.05E-18 

7.27E-86 1.21E-09 5.03E-94 1,25E-97 0.OOE+00 1.70E-17 7.36E-17 0.OOE+00 1.75E-20 1.59E-18

KR-85 
KR-87 
KR-88

I.

cf) r1 
m 
m 

0 
'1

z 
m 

C-,



SCIENTECH STANDARD CALCULATION SHEET 
CLIENT: FILE NO.: 8Y: PAGE: 

NPPD 17080-M-02 - APPENDIX F W. Arcieri and D. Studley 71 of 161

XE-133 
XE-135M 
XE-135 
XE-138 
KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

0 OOE+00 
0. OOE+00 
0 OOE+00 
0. OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
0.OOE+00 
0.OOE+00

9. 34E-82 
0.OOE+00 
5.00-106 
0. OOE+00 
0 OOE+00 
0 OOE+00 
1. 39E-81 
0.OOE+00 
0. OOE+00

1. 68E-07 
4.51-203 
9. 03E-13 
1.69-181 
1.24E-35 
1. 64E-19 
8. 38E-09 
6.27E-48 
1. 01E-25

6. 47E-90 
0 OOE+00 
3. 46-114 
0. OOE+00 
0. OOE+00 
0. OOE+00 
9. 59E-90 
0. OOE+00 
0. OOE+00

1. 61E-93 
0.OOE+00 
8.62-118 
0.OOE+00 
0. OOE+00 
0.OOE+00 
2.39E-93 
0.OOE+00 
0. 00E+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

4. 50E-14

2. 14E-15 
8.09-210 
9.44E-20 
2.06-187 
2. 63E-44 
1.09E-26 
7. 48E-18 
3. 67E-54 
7.46E-32 

2. 19E-15

9.56E-15 
1.71-210 
1. 14E-19 
5.28-188 
1. 64E-43 
1.50E-26 
7. 30E-16 
2. 58E-54 
1.34E-32 

1.04E-14

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

1.76E-16

5.40E-18 7.44-213 
7. 68E-23 
4.89-191 
3.32E-46 
9.70E-30 
6.07E-21 
1.58E-57 
5.37E-35 

5.45E-18

2. 05E-16 
4.14-212 
2.50E-21 
1.28-189 
3.78E-45 
3.35E-28 
1.57E-17 
6.OOE-56 
3.05E-34 

2.24E-16

TOTAL DOSES 0-30 DAYS 6.09E-01 2.44E-02 1.10E-01 9.84E-06 3.52E-07 1.41E-05

FHA - CR, LPZ, 90 sec - 30 d, Sec isolated, CR isolated

ISOTOPE
2. HRS 8. HRS 24. HRS 96. HRS

ELEMENTAL 
1-131 1.11E+01 
1-132 5.43E-09 
1-133 2.50E+00 
1-134 1.93E-24 
1-135 1.39E-02 
PARTICULATE 
1-131 4.07E-01 
1-132 1.99E-10 
1-133 9.17E-02 
1-134 7.07E-26 
1-135 5.10E-04 
ORGANIC 
1-131 2.44E+00 
1-132 1.19E-09 
1-133 5.50E-01 
1-134 4.24E-25 
1-135 3.06E-03 
NOBLE GASES 
XE-131M 1.12E+02 
XE-133M 4.06E+02 
XE-133 2.72E+04 
XE-135M 1.43E-80 
XE-135 1.52E+02 
XE-138 5.22E-71 
FR-83M 6.13E-09 
KR-85M 8.21E-02 
KR-85 7.93E+02 
KR-87 8.OOE-14 
KR-88 3.23E-04

8.55E+00 
1. 64E-09 
1.74E+00 
1. 63E-25 
7. 68E-03 

3. 13E-01 
6.02E-11 
6.38E-02 
5. 97E-27 
2 .81E-04 

1 . 88E+00 
3. 61E-10 
3. 83E-01 
3. 58E-26 
1 . 69E-03 

8 .61E+01 

3 03E+02 
2. 08E+04 
2. 36E-83 
9. 15E+01 
1. 54E-73 
1. 53E-09 
3. 81E-02 
6. 17E+02 
1.25E-14 
1. 14E-04

2.05E+00 
5. 56E-I1 
3. 38E-01 
2. 69E-28 
9. 22E-04 

7. 50E-02 
2.04E-12 
1.24E-02 
9.86E-30 
3.38E-05 

4. 50E-01 
1.22E-11 
7 .43E-02 
5. 92E-29 
2. 03E-04 

2.08E+01 
6.79E+01 
4 . 92E+03 
5.38E-91 
1.32E+01 
1. 98E-80 
3. 36E-I1 
3.20E-03 
1. 52E+02 
9.42E-17 
5. 40E-06

2. 67E-02 
6.10E-15 
2.74E-03 
1.02E-35 
2. 41E-06 

9.77E-04 
2.23E-16 
1.00E-04 
3. 75E-37 
8.82E-08 

5.8 6E-03 
1. 34E-15 
6. 01E-04 
2 .25E-36 
5. 29E-07 

2.76E-01 
7. 62E-01 
6.21E+01 
2.25-111 
5.35E-02 
8. 34E-99 
1.21E-15 
3. 50E-06 
2. 09E+00 
2.02E-22 
1. 40E-09

ACTIVITY RELEASED (CURIES) 
720. HRS

8. 24E-11 
9. 24E-33 
1.02E-12 
4 .19E-69 

5. 67E-18 

3. 02E-12 
3.39E-34 
3. 72E-14 
1. 54E-70 
2. 08E-19 

1.81E-11 
2. 03E-33 
2.23E-13 
9.22E-70 
1.25E-18 

9. 26E-10 
1 .21E-09 
1. 68E-07 
4 .51-203 
9. 03E-13 
1.69-181 
1.24E-35 
1. 64E-19 
8. 38E-09 
6. 27E-48 
1.01E-25

2. 17E+01 
7. 13E-09 
4.59E+00 
2.09E-24 
2.25E-02 

7. 96E-01 
2. 61E-10 
1. 68E-01 
7. 66E-26 
8.2 5E-04 

4.78E+00 
1. 57E-09 
1.01E+00 
4. 60E-25 
4. 95E-03 

2. 19E+02 
7.78E+02 
5. 30E+04 
1.43E-80 
2.57E+02 
5. 23E-71 
7. 69E-09 
1. 23E-01 
1. 56E+03 
9.26E-14 
4. 43E-04
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END EXECUTION DATE: 
END EXECUTION TIME:
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22:27:51.69

Or 

m 

0

m 
C) 

C.,



FILE NO.: 

1 no•'•,r AAl ADDKTr)'ITYV

STANDARD CALCULATION SHEET 
BY: PAGE: 

W. Arcieri and D. Studley 73 of 161

Appendix G 

This Appendix contains the AXIDENT results (fha5) for the EAB dose for the case of no secondary containment isolation (0 to 90 see).
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AXIDENT VER 2 MOD 4
PRODUCTION DATE 02/18/92 
BEGIN EXECUTION DATE: 12/03/1999 
BEGIN EXECUTION TIME: 16:46:11.02

FHA - EAB, 0-90 sec, Sec not isolated 
5 2 0.0 1.0 
-1 1.0E7 1.4186E5 6.46E4 

0.0 0.0 0.0 1.0 1.0 7.95E5 0.0 
45.0 90.0 1.8E3 3.6E3 7.2E3 
5*1.0 
2*3.10E-3 3*0 
5*1.0 
2*3316 4*1071 
5.2E-4 5.2E-4 1.2E-4 1.6E-5 1.6E-5 
5*0.0 
5*0.0 
5*0.0 
5*0.0 
5*0.0 
5*0.0 
5*0.0 
5*0.0 
5*0.0 
5*0.0 

1.0 1.0 1.0 1.0 1.0 1.0 
1.0 1.0 1.0 
1.289E+03 7.833E-07 2.969E+02 3,813E-22 
1.075E-79 3,174E+02 3.570E-70 1.581E-08

1 
2 
3 
4 
5 
6 

8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24

FHA - EAB, 0-90 sec, Sec not isolated 

INITIAL CONTAINMENT INVENTORY 

ISOTOPE ACTIVITY (CURIES)

1-131 
1-132 
1-133 
1-134 
1-135 
XE-131M 
XE-133M 
XE-133 
XE-135M 
XE-135 
XE-138 
KR-83M

1. 289E+03 
7 .833E-07 
2. 969E+02 
3. 813E-22 
1. 742E+00 
2. 205E+02 
8. 096E+02 
5. 392E+04 
1.075E-79 
3. 174E+02 
3. 570E-70 
1.581E-08

1.742E+00 2.205E+02 8.096E+02 5.392E+04 
1.823E-01 1.564E+03 2.317E-13 7.658E-04

1
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KR-85M 
KR-85 
KR-87 
KR-88 

FHA - EAB, 0-90 sec, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .013 HOURS: X/Q(SITE)= .52E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .00E+00 SEC/M3 SEC RELEASE RATE= .27E+03 VOL/DAY

CLEANUP RATES (HR-I)

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 
.000

.000 

.000 

.000

CONTROL ROOM INTAKE=3316.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY REtEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 8.39E-18 
1-132 5.08E-27 
1-133 1.93E-18 
1-134 2.46E-42 
1-135 1.13E-20 
PARTICULATE 
1-131 4.61E-19 
1-132 2.79E-28 
ý-133 1.06E-19 

1-134 1.35E-43 
1-135 6.23E-22 
ORGANIC 
1-131 3.69E-19 
1-132 2.23E-28 
1-133 8.50E-20 
1-134 1.08E-43 
1-135 4.98E-22 
NOBLE GASES 
XE-131M 6.31E-18 
XE-133M 2.32E-17 
XE-133 1.54E-15 
XE-135M 2.98E-99

1.823E-01 
1. 564E+03 
2.317E-13 
7. 658E-04

2 .56E+02 
1. 55E-07 
5. 89E+01 
7.49E-23 
3. 45E-01 

1.4 1E+01 
8. 51E-09 
3. 24E+00 
4.12E-24 
1. 90E-02 

1. 12E+01 
6.81E-09 
2. 59E+00 
3.2 9E-24 
1.52E-02 

1.92E+02 
7.06E+02 
4 .70E+04 
9. 07E-80

3.74E+01 
2. 27E-08 
8. 61E+00 
1. lOE-23 
5.05E-02 

2.05E+00 
1.25E-09 
4.73E-01 
6. 05E-25 
2.77E-03 

1. 64E+00 
9. 97E-10 
3.78E-01 
4 .84E-25 
2.22E-03 

2.81E+01 
1.03E+02 
6.87E+03 
1.35E-80

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.00E+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0, OOE+00

7.42E+00 
2.58E-11 
2. BOE-01 
2.18E-27 
2. 82E-04 

4. 08E-01 
1. 42E-12 
1.54E-02 
1.20E-28 
1.55E-05 

3.26E-01 
1. 13E-12 
1.23E-02 
9. 60E-29 
1.24E-05 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00

1. BOE-03 
7.OBE-12 
5. 34E-04 
2. 77E-27 
1. 17E-05 

9. 91E-05 
3. 89E-13 
2. 93E-05 
1. 52E-28 
6.42E-07 

7. 93E-05 
3. 11E-13 
2.35E-05 
1.22E-28 
5. 13E-07 

8.04E-05 
4.43E-04 
2. 68E-02 
7.40E-85

8.81E-04 1.22E-12 
4. 36E-04 
5.99E-28 
1.86E-06 

4 .84E-05 
6.68E-14 
2.39E-05 
3. 29E-29 
1. 02E-07 

3. 87E-05 
5. 34E-14 
1.91E-05 
2.63E-29 
8. 18E-08 

4.54E-04 
1.91E-03 
1.20E-01 
1.56E-85

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.0OE+00 
0.00E+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00

0.OOE+00 0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00

0.OOE+00 0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

n- m 

F(I



CLIENT:
VTECH

iNrru j

XE-135 
XE-138 
KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

9. 08E-18 
9. 92E-90 
4. 50E-28 
5.21E-21 
4.48E-17 
6.59E-33 
2. 19E-23

2.77E+02 
3.02E-70 
1.37E-08 
1. 59E-01 
1.36E+03 
2. 01E-13 
6.66E-04

4.05E+01 
4. 48E-71 
2. O1E-09 
2.32E-02 
1. 99E+02 
2. 94E-14 
9.75E-05

0. OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
O.OOE+00

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

8.4 6E+00

1.29E-03 
1. 67E-74 
1.31E-15 
4.71E-07 
5.44E-05 
5.26E-18 
2.21E-08 

3. 13E-02
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1.56E-03 
4.29E-75 
8.18E-15 
6.47E-07 
5.32E-03 
3.70E-18 
3.98E-09 

1.31E-01

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00

0.OOE+00 0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00

0.OOE+00 
0.0 0E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00

FHA - EAB, 0-90 sec, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .025 HOURS: X/Q(SITE)= .52E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .OOE+00 SEC/M3 SEC RELEASE RATE= .27E+03 VOL/DAY

CLEANUP RATES (HR-I) 
--RAY PRIMA====--------------OCENTER 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 
.000

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 
.000

CONTROL ROOM INTAKE=3316.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM 
(CURIES) (UCI/CM3)

SITE BOUNDARY DOSES (REM) 
THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
;-131 2.40E-37 
1-132 1.45E-46 
1-133 5.53E-38 
1-134 6.97E-62 
1-135 3.24E-40 
PARTICULATE 
1-131 1.32E-38 
1-132 7.96E-48 

1-133 3.04E-39 
1-134 3.83E-63 

1-135 1.78E-41 
ORGANIC 
1-131 1.06E-38 
1-132 6.37E-48 

1-133 2.43E-39 
1-134 3.06E-63

I SCIEi

I

2.23E+02 
1 . 34E-07 
5.12E+01 
6.45E-23 
3. OOE-01 

1.22E+01 
7. 37E-09 
2.81E+00 
3. 55E-24 
1. 65E-02 

9. 78E+00 
5.90E-09 
2. 25E+00 
2.84E-24

3. 33E+01 
2. 01E-08 
7. 67E+00 
9.71E-24 
4 .49E-02 

1. 83E+00 
1. 11E-09 
4.21E-01 
5. 33E-25 
2.47E-03 

1. 46E+00 
8.85E-10 
3.37E-01 
4.27E-25

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.O0E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
O.OOE+00 
O.OOE+00 
0. OOE+00

0.OOE+00 
O.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. 0OE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. O0E+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00

6. 61E+00 
2.29E-11 
2. 49E-01 
1. 93E-27 
2. 51E-04 

3. 63E-01 
1.2 6E-12 
1.37E-02 
1.06E-28 
1. 38E-05 

2. 91E-01 
1.01E-12 
1. 09E-02 
8.47E-29

1. 61E-03 
6.28E-12 
4.76E-04 
2. 45E-27 
1.04E-05 

8. 83E-05 
3. 45E-13 
2. 61E-05 
1.34E-28 
5.71E-07 

7. 06E-05 
2.76E-13 
2. 09E-05 
1. 08E-28

7. 85E-04 
1. 08E-12 
3.88E-04 
5.28E-28 
1. 66E-06 

4.31E-05 
5. 93E-14 
2.13E-05 
2. 90E-29 
9.1OE-08 

3.45E-05 
4.74E-14 
1.71E-05 
2.32E-29

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0. OOE+00 0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0.OOE+00 0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00

C/) J =C m 
m r 

---
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1-135 1.42E-41 1.32E-02 1.98E-03 0.OOE+00 0.00E+00 1.10E-05 4.57E-07 7.28E-08 0.OOE+00 0.OOE+00 0.OOE+00 

NOBLE GASES 
XE-131M 1.81E-37 1.67E+02 2.50E+01 0.00E+00 0.OOE+00 0.OOE+00 7.16E-05 4.04E-04 0.OOE+00 0.OOE+00 0.OOE+00 

XE-133M 6.63E-37 6.14E+02 9.20E+01 O.OOE+00 0.OOE+00 0.OOE+00 3.94E-04 1.70E-03 0.OOE+00 0.00E+00 0.OOE+00 

XE-133 4.42E-35 4.09E+04 6.12E+03 0.OOE+00 0.OOE+00 0.OOE+00 2.39E-02 1.07E-01 0.OOE+00 O.OOE+00 0.OOE+00 

XE-135M 8.24-119 7.63E-80 1.16E-80 0.OOE+00 0.OOE+00 0.00E+00 6.38E-85 1.35E-85 0.OOE+00 0.OOE+00 0.OOE+00 

XE-135 2.60E-37 2.40E+02 3.60E+01 0.OOE+00 0.OOE+00 0.00E+00 1.15E-03 1.39E-03 0.OOE+00 0.00E+00 0.OOE+00 

XE-138 2.76-109 2.55E-70 3.88E-71 0.00E+00 0.00E+00 0.00E+00 1.45E-74 3.71E-75 0.00E+00 0.00E+00 0.00E+00 

KR-83M 1.28E-47 1.19E-08 1.78E-09 0.00E+00 0.00E+00 0.00E+00 1.16E-15 7.25E-15 0.00E+00 0.00E+00 0.00E+00 

KR-85M 1.49E-40 1.38E-01 2.06E-02 0.00E+00 0.00E+00 0.00E+00 4.19E-07 5.75E-07 0.00E+00 0.00E+00 0.00E+00 

KR-85 1.28E-36 1.19E+03 1.78E+02 0.00E+00 0.00E+00 0.00E+00 4.85E-05 4.74E-03 0.OOE+00 0.OOE+00 0.OOE+00 

KR-87 1.87E-52 1.73E-13 2.61E-14 0.OOE+00 0.OOE+00 0.00E+00 4.66E-18 3.27E-18 0.00E+00 0.OOE+00 0.00E+00 

KR-88 6.24E-43 5.78E-04 8.66E-05 0.00E+00 0.OOE+00 0.OOE+00 1.96E-08 3.53E-09 0.00E+00 0.OOE+00 0.00E+00 

------------------------------------- -------- -------- -------- -------- -------

7.54E+00 2.79E-02 1.16E-01 0.00E+00 0.OOE+00 0.00E+00 

FHA - EAB, 0-90 sec, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .500 HOURS: X/Q(SITE)= .12E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .OOE+00 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-I) 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE=1071.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00

2 . 22E+02 
1. 16E-07 
5.04E+01 
4.41E-23 
2. 86E-01 

1.22E+01 
6.39E-09 
2. 77E+00 
2.43E-24

0.OOE+00 
0. OOE+00 
0. 00E+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0. OOE+00 
0. OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00

0.OOE+00 0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0. OOE+00 0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0.OOE+00 0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00

C/) -: 
m 
m 

-I 

H
0. OOE+00 0. OOE+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 

0.00E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00

2! 
Em 

FC)
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1.57E-02 0.OOE+00 0.OOE+00 0.OOE+001-135 0.00E+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 0.OOE+00 
KR-87 0.OOE+O0 
KR-88 0.OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.0OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. O0E+00 
0. OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
o0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00

0.OOE+00 
0. OOE+00 
0. O0E+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0, OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00

o0. OOE+00 
o .OOE+00 

o0. OOE+00 
o0. OOE+00 
0 . OOE+00 

0. OOE+00 
0.00OE+00 
o0. OOE+00 
0. OOE+0O 
0. OOE+00 
0.00E+00 
0. 00E+00 
0.00OE+00 
0. OOE+00 
0.00OE+00 
0. OOE+00 

0. OOE+00

0. OOE+00 
0. OOE+00 
0.00OE400 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00

0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.0 OE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.0 OE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00

FHA - EAB, 0-90 sec, Sec not isolated

ANALYSIS BASED ON! 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. tT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 1.000 HOURS: X/Q(SITE)= .16E-04 SEC/M3 PRIMARY LEAK RATE=***~** PERCENT/DAY

x/Q CONT ROOM= .OOE+00 SEC/NJ SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-i)

SPRAY PRIMARY SECONDARY CONT CENTER

CONTROL ROOM INTAKE=1071.0 CFM 

PCT PRI LEG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

ELEMENTAL 
1-131 
1-132 
1-133 
1-134

0.OOE+00 2.22E+02 0.OOE+00 
0.OOE+00 1.OOE-07 0.OOE+00 
0.OOE+00 4.96E+01 0.OOE+00 
0.OOE+00 2.96E-23 0.OOE+00

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

1.000 
1.000 
1.000

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID NH BODY BETA 

0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

1.000 
1.000 
1.000 

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA 

0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00

9. 7 6E+00 
5. 11E-09 
2. 22E+00 
1 .94E-24 
1 .26E-02 

1. 67E+02 
6. 10E+02 
4 . 08E+04 
2. 15E-80 
2. 32E+02 
8. 26E-71 
9. 97E-09 
1. 28E-01 
1. 19E+03 
1. 34E-13 
5 .13E-04

1

a: m 
m, C3) 
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1-135 0.00E+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0,OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0100E&+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

2.71E-01 0.00E+00 0.OOE+00

1. 22E+01 
5. 50E-09 
2.72E+00 
1. 63E-24 
1. 49E-02 

9. 75E+00 
4. 40E-09 
2. 18E+00 
1. 30E-24 
1. 19E-02 

1. 67E+02 
6. 07 E+02 
4. 07E+04 
5. 68E-81 
2. 23E+02 
2 .52E-71 
8. 28E-09 
1. 18E-01 
1. 19E+03 
1. 02E-13 
4 . 54E-04

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0.OOE+00O0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.O0E+00 0.OOE+00

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.,OOE+00 
0. OOE+00 
0. OOE+00

0.0O13+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. 00S+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE3+00 
0.OOE+00 0.OOE+00 
0,OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE3+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 

0.OOE+00 0.OOE+00

FHA - EAB, 0-90 sec, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 2.000 HOURS: X/Q(SITE)= .16E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .OOE+00 SEC/M3 SEC RELEASE RATE= OOE+00 VOL/DAY

CLEANUP RATES (HR-i) 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PART ICU LATE 
ORGANIC

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE=1071.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 
ISOTOPE PRIM4ARY SECONDARY RELEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

I �'I�5�AJT�PLJ

CLIENT: 

nntlO~

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0,OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.O0OE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00

1

0. OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
o0. OOE+00 
0. OOE+00 

0.00E+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
O.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00

cf) 

m
2m 
C)

0L'1=1v I r-L,
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ELEMENTAL 
1-131 0.00E+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.00E+00 
1-132 0.OOE+00 
1-133 0.00E+00 
1-134 0.00E+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 0.00E+00 
KR-87 0.OOE+00 
KR-88 0.00E+00

2.2 1E+02 
7. 40E-08 
4. 80E+01 
1. 33E-23 
2. 45E-01 

1. 21E+01 
4. 07E-09 
2. 64E+00 
7. 31E-25 
1 .34E-02 

9. 71E+00 
3 .25E-09 
2. 11E+00 
5 .85E-25 
1. 08E-02 

1. 67E+02 
5. 99E+02 
4 .05E+04 
3. 96E-82 
2. 07E+02 
2 .34E-72 
5. 72E-09 
1. OlE-01 
1. 19E+03 
5 .89E-14 
3 .54E-04

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0, OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0,OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. ODE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

TOTAL DOSES 0-30 DAYS

0. 00E+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOS+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+O0 
0. OOE+00 
0. OOE+00

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE÷00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 

0.OOE+00 0.OOE+00 0.ODE+00

o0. OOE+00 
o .OOE+00 
0. OOE+00 
0. OOE+00 
o0. OOE+00 

0. OOE+00 
0.OOE+00 
o0. OOE+00 
o .OOE+00 
o0. OOE+00 

o0. OOE+00 
o .OOE+00 
0. OOE+00 
o .OOE+00 
o .OOE+00 

0.OOE+00 
o0. OOE+00 
0. OOE+00 
0. OOE+00 
o0. OOE+00 
o .OOE+00 
o0. OOE+00 
o0. OOE+00 
o0. OOE+00 
o0. OOE+00 
o0. OOE+00 

0 . OOE+00

o0. ODE+00 o0. OOE+00 
o0. OOE+00 
0. OOE+00 
o0. OOE+00 

0.OOE+00 
o0. OOE+00 
o0. OOE+00 
0. OOE+00 
0.OOE+00 

o0. OOE+00 
o0. OOE+00 
0.00E+00 
o0. OOE+00 
o0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
o .OOE+00 
0.OOE+00 
o0. OOE+00 
0. OOE+00 
o0. OOE+00 

0.00OE+00

o .OOE+00 
0. OOE+00 
0.00E+00 
0. OOE+00 
0.00E+00 

0.OOE+00 
0.00E+00 
0. OOE+00 
0. OOE+00 
o .OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
o .OOE+00 
0. OOE+00 

o0. 00E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
O.OOE+00 
0. OOE+OO 
0. OOE+00 
0. 00E+00 
0.00E+00 
0. OOE+00 
0. OOE+00 

0. 00E+00

1,60E+01 5.91E-02 2.47E-01 0.OOE+00 0.OOE+00 0.OOE+00

ISOTOPE

FHA - EAB, 0-90 sec, Sec rnot isolated 

ACTIVITY RELEASED (CURIES) 

2. MRS

ELEMENTAL 
1-131 7.07E+01 
1-132 4.28E-08 
1-133 1.63E+01 
1-134 2.07E-23 
1-135 9.54E-02 
PARTICULATE 
1-131 3.88E+00 
1-132 2.35E-09 
1-133 8.94E-01

7. 0?E+01 
4. 28E-08 
1. 63E+01 
2. 07E-23 
9 .54E-02 

3. 88E+00 
2. 35E-09 
8. 94E-01

1

cf) ;2 
n-1 CD 
m C) 

-n1
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1-134 1.14E-24 1.14E-24 
1-135 5.24E-03 5.24E-03 
ORGANIC 
1-131 3.11E+00 3.11E+00 
1-132 1.88E-09 1.88E-09 
1-133 7.16E-01 7.16E-01 
1-134 9.11E-25 9.11E-25 
1-135 4.19E-03 4.19E-03 
NOBLE GASES 
XE-131M 5.32E+01 5.32E+01 
XE-133M 1.95E+02 1.95E+02 
XE-133 1.30E+04 1.30E+04 
XE-135M 2.51E-80 2.51E-80 
XE-135 7.65E+01 7.65E+01 
XE-138 8.37E-71 8.37E-71 
KR-83M 3.79E-09 3.79E-09 
KR-85M 4.39E-02 4.39E-02 
KR-85 3.77E+02 3.77E+02 
KR-87 5.55E-14 5.55E-14 
KR-88 1.84E-04 1.84E-04 

END EXECUTION DATE: 12/03/1999 
END EXECUTION TIME: 16:46:11.24 

m- C-)
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Appendix I 

This Appendix contains the AXIDENT results (fha7) for the EAB dose for the case of secondary containment isolation (90 sec to 2 hours).
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CLIENT:

'EN TECH
DLE N).: 
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AXIDENT VER 2 MOD 4

STANDARD CALCULATION SHEET 
BY: PAGE: 

W. Arcieri and D. Studley 84 of 161

PRODUCTION DATE 02/18/92 
BEGIN EXECUTION DATE: 12/03/1999 
BEGIN EXECUTION TIME: 16:49:18.54

1 FHA - EAB, 90 sec - 2 hours (secondary isolated) 
2 5 2 0.0 1.0 
3 -1 1.0E7 1.4186E5 6.46E4 
4 0.0 0.0 0.0 1.0 1.0 7.95E5 0.0 
5 45.0 90.0 1.8E3 3,6E3 7.2E3 
6 5*1.0 
7 2*0 2*1.25E-4 7.46E-5 
8 5*1.0 
9 2*3316 4*1071 

10 5.2E-4 5.2E-4 1.2E-4 1.6E-5 1.6E-5 
11 5*0.0 
12 5*0.0 
13 5*0.0 
14 5*0.0
15 
16 
17 
18 
19 
20 
21 
22 
23 
24

5*0.0 
5*0.0 
5*0.0 
5*0.0 
5*0.0 
5*0.0 

0.075 0.05 0.375 1.0 1.0 1.0 
1.0 1.0 1.0 
1.289E+03 7.833E-07 2.969E+02 3.813E-22 1.742E+00 
1.075E-79 3.174E+02 3.570E-70 1.581E-08 1.823E-01

2.205E+02 8.096E+02 5.392E+04 
1.564E+03 2.317E-13 7.658E-04

FHA - EAB, 90 sec - 2 hours (secondary isolated) 

INITIAL CONTAINMENT INVENTORY 

ISOTOPE ACTIVITY (CURIES)

1-131 
1-132 
1-133 
1-134 
1-135 
XE-131M 
XE-133M 
XE-133 
XE-135M 
XE-135 
XE-138 
KR-83M

1.289E+03 
7. 833E-07 
2. 969E+02 
3. 813E-22 
1.742E+00 
2. 205E+02 
8. 096E+02 
5.392E+04 
1. 075E-79 
3. 174E+02 
3.570E-70 
1.581E-08

1

Cn 

n-I 

--i,

m 

Cv 

FC
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KR-85M 1,823E-01 
KR-85 1.564E+03 
KR-87 2.317E-13 
KR-88 '7.658E-04 

FHA - EAB, 90 sec - 2 hours (secondary isolated)

ANALYSIS BASED ON:

STANDARD CALCULATION SHEET 
BY: PAGE: 

W. Arcieri and D. Studley 85 of 161

1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL,

AT .013 HOURS: X/Q(SITE)= .52E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .OOE+00 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY 

CLEANUP RATES (HR-I) FILTER NON
==== ==== ==== ==== === ==== ==== ==== === ==== == RELEASE==

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY

.000 

.000 

.000

SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

.075 .050 

.375

CONTROL ROOM INTAKE=3316.0 CFM 

PCT PRI LKG TO ATM = 00.00

REMOVAL FACTORS 

CONT CENTER

1.000 1.000 
1.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY REtEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 

(CURIES) (UCI/CM3) THYROID WH BODY BETA
CONTROL ROOM DOSES (REM) 

THYROID WH BODY BETA

ELEMENTAL 
1-131 8.39E-18 
1-132 5.08E-27 
1-133 1.93E-18 
1-134 2.46E-42 
1-135 1.13E-20 
PARTICULATE 
1-131 4.61E-19 
1-132 2.79E-28 
1-133 1.06E-19 
1-134 1.35E-43 
1-135 6.23E-22 
ORGANIC 
1-131 3.69E-19 
1-132 2.23E-28 
1-133 8.50E-20 
1-134 1.08E-43 
1-135 4.98E-22 
NOBLE GASES 
XE-131M 6.31E-18 
XE-133M 2.32E-17 
XE-133 1.54E-15 
XE-135M 2.98E-99

1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

2. 93E+02 
1.78E-07 
6.75E+01 
8. 59E-23 
3.96E-01 

1. 61E+01 
9. 75E-09 
3.71E+00 
4. 72E-24 
2. 17E-02 

1.29E+01 
7.80E-09 
2. 97E+00 
3. 78E-24 
1.74E-02 

2.20E+02 
8. 09E+02 
5. 39E+04 
1.04E-79

0. OOE+00 
0.00E+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.00E+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0. 00E+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
O.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
O. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. 00E+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.00E+00 
0.OOE+00 
0. OOE+00

0.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.00E+00 
0.OOE+00 
0. OOE+00 
0.OOE+00

0.OOE+00 0. OOE+00 
0.OOE+00 
0. OOE+00 
0.00E+00 

0.OOE+00 
0. 00E+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00

0.OOE+00 0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0.OOE+00 0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.0OE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.00E+00 
0.00E+00 
0. OOE+00

C' 
m 
m -I 

C

m 

C') Ft 
Z'

RELEASE
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9.08E-18 3.17E+02 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 

9.92E-90 3.47E-70 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 

4.50E-28 1.57E-08 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 

5.21E-21 1.82E-01 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 

4.48E-17 1.56E+03 0,00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 

6.59E-33 2.30E-13 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 

2.19E-23 7.63E-04 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 

0.OOE+00 0.OOE+00 

FHA - EAB, 90 sec - 2 hours (secondary isolated)

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .025 HOURS: X/Q(SITE)= .52E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .OOE+00 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-I)

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY

.000 

.000 

.000

SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE=3316.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

.075 

.050 

.375

1.000 
1.000 
1.000

SACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 

(CURIES) (UCI/CM3) THYROID WH BODY BETA
CONTROL ROOM DOSES (REM) 

THYROID WH BODY BETA

ELEMENTAL 
1-131 2.40E-37 
1-132 1.45E-46 
1-133 5.53E-38 
1-134 6.97E-62 
1-135 3.24E-40 
PARTICULATE 
1-131 1.32E-38 
1-132 7.96E-48 
1-133 3.04E-39 
1-134 3.83E-63 
1-135 1.78E-41 
ORGANIC 
1-131 1.06E-38 
1-132 6.37E-48 
1-133 2.43E-39 
1-134 3.06E-63

XE-135 
XE-138 
KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

1

o.OOE+00 
0. OOE+00 
0. OOE+00 
o.OOE+00 
o.OOE+00 
o.OOE+00 
o.OOE+00 

0. OOE+00

0.OOE+00 
0.00E+00 
0. OOE+00 
0.OOE+00 
0. 00E+00 
0. OOE+00 
0.0OE+00 

O.OOE+00

0. OOE+00 
0. 00E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00

2. 93E+02 
1.77E-07 
6.75E+01 
8. 50E-23 
3. 95E-01 

1. 61E+01 
9. 72E-09 
3.71E+00 
4. 67E-24 
2. 17E-02 

1.29E+01 
7.77E-09 
2.97E+00 
3. 74E-24

0.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
O.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0.0 0E+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

= m 
mc 

rn 

-I-
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0.OOE+00 0.OOE+00 0.OOE+00 0. OOE+00 0.00E+00 0.00E+00

FHA - EAB, 90 sec - 2 hours (secondary isolated)

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .500 HOURS: X/Q(SITE)= .12E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .OOE+00 SEC/M3 SEC RELEASE RATE= .11E+02 VOL/DAY

CLEANUP RATES (HR-I)

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY

.000 

.000 

.000

SECONDARY CONT CENTER

.000 

.000 

.000

.000 
.0,00 
.000

CONTROL ROOM INTAKE=1071.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

.075 

.050 

.375

1.000 
1.000 
1.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 0.OOE+00 
1-132 O.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00

SCIE
CLIENT:

'NTECH

I

2.36E+02 
1.24E-07 
5. 37E+01 
4.70E-23 
3.04E-01 

1. 30E+01 
6. 80E-09 
2.95E+00 
2. 58E-24

4.23E+00 
2.38E-09 
9. 67E-01 
1.03E-24 
5. 57E-03 

1.55E-01 
8. 73E-11 
3. 54E-02 
3. 77E-26

0.OOE+00 
O.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

O.OOE+0O 
0.OOE+00 
0.OOE+00 
0. OOE+00

1. 94E-01 
6.26E-13 
7.25E-03 
4.71E-29 
7. 19E-06 

7. 1OE-03 
2.29E-14 
2. 65E-04 
1.72E-30

4.71E-05 
1.72E-13 
1. 38E-05 
5.98E-29 
2.97E-07 

1.72E-06 
6. 29E-15 
5.07E-07 
2. 19E-30

2.30E-05 
2.95E-14 
1. 13E-05 
1.29E-29 
4.74E-08 

8.42E-07 
1.08E-15 
4. 13E-07 
4.73E-31

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.00E+00 
0.OOE+00

0. OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
O.OOE+00 
0. OOE+00 
0.OOE+00

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

m

1-135 1.42E-41 1.74E-02 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 

NOBLE GASES 
XE-131M 1.81E-37 2.20E+02 0.OOE+00 0.OOE+0 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 

XE-133M 6.63E-37 8.09E+02 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 

XE-133 4.42E-35 5.39E+04 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 

XE-135M 8.24-119 1.01E-79 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 

XE-135 2.60E-37 3.17E+02 0.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 

XE-138 2.76-109 3.36E-70 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 

KR-83M 1.28E-47 1.57E-08 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 

KR-85M 1.49E-40 1.82E-01 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.00E+0 0.0OOE+00 O.OOE+00 

KR-85 1.28E-36 1.56E+03 0.OOE+00 0.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 

KR-87 1.87E-52 2.29E-13 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 0.OOE+00 

KR-88 6.24E-43 7.61E-04 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00
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1.67E-02 2.04E-04 0.00E+00 0.00E+00 2.63E-071-135 0.00E+00 
ORGANIC 
1-131 0.00E+00 
1-132 0.00E+00 
1-133 0.00E+00 
1-134 0.00E+00 
1-135 0.00E+00 
NOBLE GASES 
XE-131M 0.00E+00 
XE-133M 0OOE+00 
XE-133 0.00E+00 
XE-135M 0.00E+00 
XE-135 0.00E+00 
XE-138 0.00E+00 
KR-83M O.OOE+00 
KR-85M 0.00E+00 
KR-85 0.00E+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

9. 29E-01 
5. 24E-10 
2. 12E-01 
2.26E-25 
1.22E-03 

4. 24E+01 
1.55E+02 
1.04E+04 
1. 12E-80 
5. 99E+01 
3. 96E-71 
2.77E-09 
3. 37E-02 
3.01E+02 
3.89E-14 
1. 38E-04

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOEE+00 
0.OOE+00

0.OOE+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00

4 .26E-02 
1.37E-13 
1.59E-03 
1.03E-29 
1. 58E-06 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
O.OOE+00 
0. OOE+00 
0.OOE+00 

2.52E-01

1.09E-08 1.74E-09 0.00E+00 0.OOE+00 0.OOE+00

1. 03E-05 
3.77E-14 
3. 04E-06 
1. 31E-29 
6.54E-08 

2.80E-05 
1 . 54E-04 
9. 33E-03 
1. 42E-85 
4. 42E-04 
3. 41E-75 
4. 16E-16 
1. 58E-07 
1.90E-05 
1. 61E-18 
7. 24E-09 

1.OOE-02

5.05E-06 
6. 48E-15 
2. 48E-06 
2.84E-30 
1.04E-08 

1. 58E-04 
6. 64E-04 
4 18E-02 
3.OOE-86 
5.33E-04 
8.74E-76 
2. 60E-15 
2. 17E-07 
1. 85E-03 
1. 13E-18 
1. 30E-09 

4.50E-02

0.OOE+00 
0. 00E+00 
o.00E+00 
0.OOE+00 
0.OOE+00 

O.OOE+00 
0.OOE+00 
0.00E+00 
0. 00E+00 
0. OOE+00 
0. 00E+00 
.0 OE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0 OOE+00 

0.0 0E+00

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00

FHA - EAB, 90 sec - 2 hours (secondary isolated)

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 1.000 HOURS: X/Q(SITE)= .16E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .OOE+00 SEC/M3 SEC RELEASE RATE= .11E+02 VOL/DAY

CLEANUP RATES (HR-i) 
-AR AS OR=C===== =TER 

SPRAY PRIMARY SECONDARY CONT CENTER

CONTROL ROOM INTAKE=1071.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE 

ELEMENTAL 
1-131 0.OOE+00 1.88E+02 3.57E+00 
1-132 0.OOE+00 8.50E-08 1.74E-09 
1-133 0.OOE+00 4.21E+01 8.04E-01 
1-134 0.OOE+00 2.52E-23 5.90E-25

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

.075 

.050 

.375

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA 

0.OOE+00 0.OOE+00 2.18E-02 5.30E-06 2.59E-06 
0.OOE+00 0.OOE+00 6.09E-14 1.67E-14 2.87E-15 
0.OOE+00 0.OOE+00 8.04E-04 1.53E-06 1.25E-06 
0.OOE+00 0.OOE+00 3.60E-30 4.57E-30 9.87E-31

1.000 
1.000 
1.000 

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA 

0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00

1.04E+01 
5.44E-09 
2. 36E+00 
2. 06E-24 
1.34E-02 

1.78E+02 
6. 50E+02 
4 . 34E+04 
2.29E-80 
2.47E+02 
8.79E-71 
1.06E-08 
1. 36E-01 
1.26E+03 
1.42E-13 
5.46E-04

1

-C m
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2.30E-01 4.48E-03 0.00E+00 0.OOE+001-135 0.00E+00 
PARTICULATE 
1-131 0.00E+00 
1-132 0.OOE+00 
1-133 0.OOE+00 

1-134 0.00E+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.00E+00 
XE-133 0.OOE+00 
XE-135M 0.00E+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.00E+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.00E+00

1.04E+01 
4. 67E-09 
2. 32E+00 
1. 38E-24 
1.27E-02 

8.28E+00 
3.74E-09 
1.85E+00 
1. 11E-24 
1 .01E-02 

1. 42E+02 
5. 15E+02 
3.46E+04 
4.83E-81 
1. 90E+02 
2. 14E-71 
7.04E-09 
1. 00E-01 
1.01E+03 
8. 64E-14 
3.85E-04

1.31E-01 
6. 38E-1i 
2.95E-02 
2. 16E-26 
1. 64E-04 

7. 84E-01 
3. 83E-10 
1.77E-01 
1. 30E-25 
9. 85E-04 

3. 58E+01 
1. 30E+02 
8.74E+03 
2. 61E-81 
4.88E+01 
1. 06E-71 
1. 96E-09 
2. 64E-02 
2. 54E+02 
2. 52E-14 
1 .04E-04

0. 00E+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 

0.OOE+00 
0. OOE+00 0. 00E+00 
O.OOE+O0 
O.OOE+00 
0. 00E+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0. 00E+00 
0. 00E+00

7.71E-07 3.19E-08 5.08E-09 0.00E+00 0.OOE+00 0.OOE+00

0.OOE+00 
0.00E+00 
0. 00E+00 
0. OOE+00 
0. OOE+00 

0. 00E+00 
O.OOE+00 
0. 00E+00 
0.OOE+00 
0.OOE+00 

0.00E+00 
0.00E+00 
0. OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. 00E+00

7 . 98E-04 
2.23E-15 
2.94E-05 
1. 32E-31 
2.82E-08 

4.79E-03 
1. 34E-14 
1.77E-04 
7.91E-31 
1. 69E-07 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 

2.84E-02

1.94E-07 
6. 12E-16 
5. 62E-08 
1. 67E-31 
1. 17E-09 

1. 16E-06 
3. 67E-15 
3. 37E-07 
1.00E-30 
7. 01E-09 

3. 15E-06 
1.72E-05 
1.05E-03 
4 .41E-87 
4. 8OE-05 
1.22E-76 
3. 91E-17 
1. 65E-08 
2. 14E-06 
1. 39E-19 
7.24E-10 

1. 13E-03

9.48E-08 
1.05E-16 
4.59E-08 
3. 62E-32 
1. 86E-10 

5. 69E-07 
6.31E-16 
2.75E-07 
2. 17E-31 
1. 12E-09 

1.78E-05 
7. 44E-05 
4. 69E-03 
9. 33E-88 
5.79E-05 
3. 12E-77 
2. 45E-16 
2.2 6E-08 
2. 09E-04 
9.74E-20 
1.30E-10 

5.06E-03

0. 00E+00 
0. OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. 00E+00 

0. OOE+00 0.00E+00 
O.OOE+00 

O.OOE+O0 

0.005+00 
0. 00E+00 
0. 00E+00 
0. OOE+00 
0. 00E+00 
0. 00E+00 
0. 00E+00 
0. 00E00 
0. 00E+00 
0.00E+00 

0. OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+O0 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. 00E+00 
0.0OE+00 
0.OOE+00 

0.OOE+00

FHA - EAB, 90 sec - 2 hours (secondary isolated)

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 2.000 HOURS: X/Q(SITE)= .16E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .OOE+00 SEC/M3 SEC RELEASE RATE= .64E+01 VOL/DAY

CLEANUP RATES (HR-i)

SPRAY PRIMARY SECONDARY CONT CENTER

CONTROL ROOM INTAKE=1071.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

.075 1.000 

.050 1.000 

.375 1.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. 00E+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. 00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0.00E+00 

0. 00E+00

1

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

ni 
m 
--I

m ni 
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ELEMENTAL 
1-131 0.00E+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.00E+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.00E+00 
1-132 0.00E+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.00E+00 
NOBLE GASES 
XE-131M 0.00E+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.00E+00 
XE-135 0.00E+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.00E+00

1. 44E+02 
4 .81E-08 
3. 12E+01 
8. 65E-24 
1.59E-01 

7. 89E+00 
2. 64E-09 
1.71E+00 
4.75E-25 
8. 73E-03 

6. 31E+00 
2. 11E-09 
1.37E+00 
3. 80E-25 
6. 98E-03 

1.08E+02 
3. 89E+02 
2. 63E+04 
2. 57E-82 
1. 34E+02 
1.52E-72 
3.71E-09 
6. 56E-02 
7.71E+02 
3.82E-14 
2. 30E-04

3. 32E+00 
1. 31E-09 
7. 33E-01 
3. 11E-25 
3. 88E-03 

1.22E-01 
4.78E-11 
2. 68E-02 
1. 14E-26 
1. 42E-04 

7.30E-01 
2. 87E-10 
1. 61E-01 
6. 84E-26 
8. 52E-04 

3. 34E+01 
1.21E+02 
8. 12E+03 
4. 19E-82 
4. 31E+01 
2. 02E-72 
1.40E-09 
2.20E-02 
2. 38E+02 
1.59E-14 
8. 09E-05

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0, OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0,00E+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0. OOE+00 
o.OOE+00 
0. OOE+00 
0.001E+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
o.OOE+00 
0. OOE+00 
0. OOE+00 

o.OOE+00 
O.OOE+00 
o.00E+00 
o.OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
o.OOE+00 
0. OOE+00 
0.OOE+00 
o.OOE+00 
0. 00E+00 
0. OOE+00

TOTAL DOSES 0-30 DAYS

2.03E-02 
4.57E-14 
7. 32E-04 
1. 90E-30 
6.67E-07 

7. 43E-04 
1. 67E-15 
2. 68E-05 
6.97E-32 
2.44E-08 

4 .46E-03 
1.00E-14 
1. 61E-04 
4. 18E-31 
1. 47E-07

4. 93E-06 
1.25E-14 
1. 40E-06 
2. 42E-30 
2.7 6E-08 

1.81E-07 
4. 59E-16 
5. 12E-08 
8. 85E-32 
1.01E-09 

1.08E-06 
2.75E-15 
3.07E-07 
5. 31E-31 
6.06E-09

0.OOE+00 2.94E-06 
0.OOE+00 1.59E-05 
0.OOE+00 9.75E-04 
0.OOE+00 7.07E-88 
0.OOE+00 4.24E-05 
0.OOE+00 2.32E-77 
0.OOE+00 2.79E-17 
0.OOE+00 1.37E-08 
0.OOE+00 2.OOE-06 
0.OOE+00 8.73E-20 
0.OOE+00 5.64E-10 

2.64E-02 1.05E-03

3.07E-01 1.22E-02 5.48E-02 0.OOE+00 0.00E+00 0.OOE+00

ISOTOPE

FHA - EAB, 90 sec - 2 hours (secondary isolated) 

ACTIVITY RELEASED (CURIES) 
2. HRS

ELEMENTAL 
1-131 1.11E+01 
1-132 5.43E-09 
1-133 2.50E+00 
1-134 1.93E-24 
1-135 1.39E-02 
PARTICULATE 
1-131 4.07E-01 
1-132 1.99E-10 
1-133 9.17E-02

1. 11E+01 
5.43E-09 
2. 50E+00 
1. 93E-24 
1. 39E-02 

4.07E-01 
1.99E-10 
9. 17E-02

2.41E-06 
2.15E-15 
1. 14E-06 
5.21E-31 
4.39E-09 

8. 82E-08 
7.88E-17 
4. 18E-08 
1. 91E-32 
1. 61E-10 

5.29E-07 
4.73E-16 
2.51E-07 
1. 15E-31 
9. 66E-10 

1. 66E-05 
6.88E-05 
4. 36E-03 
1.49E-88 
5. 11E-05 
5.94E-78 
1.75E-16 
1.88E-08 
1.95E-04 
6. 13E-20 
1. 01E-10 

4.70E-03

0.OOE+00 
0.0OE+O0 
0. O0E+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
O.OOE+00 
0.00E+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00

0.OOE+00 
0.OOE+00 
0.0 0E+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
o.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00

0.00E+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

O.OOE+00

1
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1-134 7.07E-26 7.07E-26 
1-135 5.10E-04 5.10E-04 
ORGANIC 
1-131 2.44E+00 2.44E+00 
1-132 1.19E-09 1.19E-09 
1-133 5.50E-01 5.50E-01 
1-134 4.24E-25 4.24E-25 
1-135 3.06E-03 3.06E-03 
NOBLE GASES 
XE-131M 1.12E+02 1.12E+02 
XE-133M 4.06E+02 4.06E+02 
XE-133 2.72E+04 2.72E+04 
XE-135M 1.43E-80 1.43E-80 
XE-135 1.52E+02 1.52E+02 
XE-138 5.22E-71 5.22E-71 
KR-83M 6.13E-09 6.13E-09 
KR-85M 8.21E-02 8.21E-02 
KR-85 7.93E+02 7.93E+02 
KR-87 8.00E-14 8.00E-14 
KR-88 3.23E-04 3.23E-04 

END EXECUTION DATE: 12/03/1999 
END EXECUTION TIME: 16:49:18.81 
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Analysis with 90 second isolation
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AXIDENT VER 2 MOD 4 
PRODUCTION DATE 02/18/92 

BEGIN EXECUTION DATE: 12/02/1999 

BEGIN EXECUTION TIME: 21:20:36.15 

1 FHA - CR, LPZ, 0-90 sec, CR, Sec not isolated 

2 10 2 0.0 1.0 
3 -1 1.0E7 1.4186E5 6.46E4 

4 0.0 0.0 0.0 1.0 1.0 7.95E5 0.0 

5 45.0 60.0 90.0 1.8E3 3.6E3 7.2E3 2.88E4 8.64E4 3.456E5 2.592E6 

6 10*1.0 
7 3*3.10E-3 7*0 
8 10*1.0 
9 3*3316 7*891 

10 3.20E-4 3.20E-4 3.20E-4 1.10E-4 4.OOE-5 4.OOE-5 4.OOE-5 1.60E-5 5.80E-6 1.70E-6 

11 3*2,396E-4 1.00E-9 1.OOE-9 1.00E-9 2.65E-9 6.41E-8 1.20E-8 6.64E-9 

12 10*0.0 
13 10*0.0 
14 10*0.0 
15 10*0.0 
16 10*0.0 
17 10*0.0 
18 10*0.0 
19 10*0.0 

20 10*0.0 
21 1.0 1.0 1.0 1.0 1.0 1.0 

22 1.0 1.0 1.0 

23 1.289E+03 7.833E-07 2.969E+02 3.813E-22 1.742E+00 2.205E+02 8.096E+02 5.392E+04 

24 1.075E-79 3.174E+02 3,570E-70 1.581E-08 1.823E-01 1.564E+03 2.317E-13 7.658E-04 
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FHA - CR, LPZ, 0-90 sec, CR, Sec not isolated 

INITIAL CONTAINMENT INVENTORY

ISOTOPE 

1-131 
1-132 
1-133 
1-134 
1-135 
XE-131M 
XE-133M 
XE-133 
XE-135M 
XE-135 
XE-138 
KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

ACTIVITY (CURIES) 

1.289E+03 
7. 833E-07 
2. 969E+02 
3. 813E-22 
1. 742E+00 
2. 205E+02 
8 .096E+02 
5. 392E+04 
1. 075E-79 
3. 174E+02 
3. 570E-70 
1.581E-08 
1. 823E-01 
1.564E+03 
2.317E-13 
7.658E-04

1
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FHA - CR, LPZ, 0-90 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .013 HOURS: X/Q(SITE)= .32E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .24E-03 SEC/M3 SEC RELEASE RATE= .27E+03 VOL/DAY

CLEANUP RATES (HR-I) 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 
.000

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE=3316.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUNE
(CURIES) (UCI/CM3) THYROID

DARY DOSES (REM) CONTROL ROOM DOSES (REM) 
WH BODY BETA THYROID WH BODY BETA

ELEMENTAL 
1-131 8.39E-18 
1-132 5.08E-27 
1-133 1.93E-18 
1-134 2.46E-42 
1-135 1.13E-20 
PARTICULATE 
1-131 4.61E-19 
1-132 2.79E-28 
1-133 1.06E-19 
1-134 1.35E-43 
1-135 6.23E-22 
ORGANIC 
1-131 3.69E-19 
1-132 2.23E-28 
1-133 8.50E-20 
1-134 1.08E-43 
1-135 4.98E-22 
NOBLE GASES 
XE-131M 6.31E-18 
kE-133M 2.32E-17 
XE-133 1.54E-15 
XE-135M 2.98E-99 
XE-135 9.08E-18 
XE-138 9.92E-90 
KR-83M 4.50E-28 
KR-85M 5.21E-21

I scIE
CLIENT: 

X rnnr"

1

2.56E+02 
1.55E-07 
5.89E+01 
7.49E-23 
3.45E-01 

1.41E+01 
8. 51E-09 
3. 24E+00 
4 .12E-24 

1. 90E-02 

1. 12E+01 
6.81E-09 
2.59E+00 
3.29E-24 
1,52E-02 

1.92E+02 
7. 06E+02 
4.70E+04 
9,07E-80 
2.77E+02 
3. 02E-70 
1.37E-08 
1.59E-01

3.74E+01 
2. 27E-08 
8. 61E+00 
1. lOE-23 
5. 05E-02 

2.05E+00 
1,25E-09 
4. 73E-01 
6.05E-25 
2.77E-03 

1. 64E+00 
9. 97E-10 
3. 78E-01 
4. 84E-25 
2. 22E-03 

2.81E+01 
1.03E+02 
6. 87E+03 
1. 35E-80 
4. 05E+01 
4. 48E-71 
2. O1E-09 
2. 32E-02

1. 39E-02 
8.41E-12 
3.20E-03 
4.07E-27 
1. 88E-05 

7. 64E-04 
4. 62E-13 
1.76E-04 
2. 24E-28 
1.03E-06 

6. 11E-04 
3.70E-13 
1. 41E-04 
1.79E-28 
8.25E-07 

1. 04E-02 
3. 84E-02 
2. 56E+00 
4. 93E-84 
1. 50E-02 
1. 64E-74 
7.46E-13 
8. 62E-06

3.4 6E-06 
2. 09E-15 
7. 97E-07 
1.01E-30 
4. 67E-09 

1.90E-07 
1. 15E-16 
4. 38E-08 
5. 57E-32 
2.57E-10 

1.52E-07 
9. 21E-17 
3. 50E-08 
4 .45E-32 
2. 05E-10 

2. 60E-06 
9. 55E-06 
6.36E-04 
1.23E-87 
3. 74E-06 
4.09E-78 
1.86E-16 
2. 15E-09

4.57E+00 
1.59E-11 
1.72E-01 
1.34E-27 
1.74E-04 

2.51E-01 
8.72E-13 
9. 46E-03 
7. 39E-29 
9. 55E-06 

2.01E-01 
6.97E-13 
7.56E-03 
5. 91E-29 
7. 64E-06 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00

1.11E-03 
4.35E-12 
3.29E-04 
1.71E-27 
7. 19E-06 

6.1OE-05 
2. 39E-13 
1. 81E-05 
9.38E-29 
3.95E-07 

4.88E-05 
1.91E-13 
1.44E-05 
7. 50E-29 
3. 16E-07 

4.95E-05 
2.72E-04 
1. 65E-02 
4.55E-85 
7. 96E-04 
1. 03E-74 
8.04E-16 
2. 90E-07

5.42E-04 
7.48E-13 
2. 68E-04 
3. 69E-28 
1. 14E-06 

2. 98E-05 
4. 11E-14 
1. 47E-05 
2. 02E-29 
6.29E-08 

2.38E-05 
3.29E-14 
1. 18E-05 
1. 62E-29 
5. 03E-08 

2.79E-04 
1. 18E-03 
7.39E-02 
9. 62E-86 
9. 59E-04 
2. 64E-75 
5.03E-15 
3.98E-07

2. 98E-02 
1.04E-13 
1. 12E-03 
8.76E-30 
1. 13E-06 

1. 64E-03 
5. 69E-15 
6.17E-05 
4. 81E-31 
6.23E-08 

1.31E-03 
4.55E-15 
4.94E-05 
3. 85E-31 
4. 99E-08 

0.OOE+00 
0.OOE+00 
O.OOE+00 
O.OOE+00 
0.OOE+00 
O.OOE+00 
0.OOE+O0 
O.OOE+O0

2. 68E-07 
9.09E-16 
9. 94E-08 
4.73E-31 
1. 18E-09 

1. 47E-08 
4. 99E-17 
5.46E-09 
2. 60E-32 
6.49E-11 

1. 18E-08 
3.99E-17 
4. 37E-09 
2. 08E-32 
5. 19E-11 

5.22E-08 
8. 48E-08 
1.27E-05 
1. 12E-88 
1. 93E-07 
6.56E-79 
2.89E-18 
7.53E-II

3. 54E-06 
4.88E-15 
1.75E-06 
2. 40E-30 
7. 47E-09 

1. 94E-07 
2. 68E-16 
9. 62E-08 
1.32E-31 
4. 11E-10 

1.56E-07 
2. 14E-16 
7. 69E-08 
1.06E-31 
3.28E-10 

1.82E-06 
7. 69E-06 
4.82E-04 
6.25E-88 
6.26E-06 
1.72E-77 
3.28E-17 
2. 60E-09

-r 
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Z_ m 
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4.48E-17 1.36E+03 
6.59E-33 2.01E-13 
2.19E-23 6.66E-04

1.99E+02 7.41E-02 1.85E-05 0.00E+00 3.35E-05 3.27E-03 0.OOE+00 8.28E-09 2.14E-05 

2.94E-14 1.09E-17 2.71E-21 0.OOE+00 3.24E-18 2.28E-18 0.OOE+00 3.90E-22 1.48E-20 

9.75E-05 3.62E-08 9.01E-12 0.OOE+00 1.36E-08 2.45E-09 0.OOE+00 2.81E-12 1.60E-11 
S--------.------------------------------.-------
5.21E+00 1.92E-02 8.05E-02 3.40E-02 1.34E-05 5.25E-04

FHA - CR, LPZ, 0-90 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .017 HOURS: X/Q(SITE)= .32E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .24E-03 SEC/M3 SEC RELEASE RATE= .27E+03 VOL/DAY

CLEANUP RATES (HR-I) 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

.000 
.000 
.000

CONTROL ROOM INTAKE-3316.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM 
(CURIES) (UCI/CM3)

SITE BOUNDARY DOSES (REM) 
THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 2.57E-24 
1-132 1.55E-33 
1-133 5.91E-25 
1-134 7.50E-49 
1-135 3.46E-27 
PARTICULATE 
1-131 1.41E-25 
1-132 8.53E-35 
1-133 3.25E-26 
1-134 4.12E-50 
1-135 1.90E-28 
bRGANIC 
1-131 1.13E-25 
1-132 6.82E-35 
1-133 2.60E-26 
1-134 3.29E-50 
1-135 1.52E-28 
NOBLE GASES 
XE-131M 1.93E-24 
XE-133M 7.09E-24

2.44E+02 
1.48E-07 
5. 62E+01 
7. 13E-23 
3. 29E-01 

1. 34E+01 
8. 11E-09 
3. 09E+00 
3. 92E-24 
1.81E-02 

1. 07E+01 
6.49E-09 
2. 47E+00 
3. 13E-24 
1.45E-02

1. 16E+01 
7.03E-09 
2. 68E+00 
3.40E-24 
1 . 57E-02 

6.39E-01 
3. 86E-10 
1.47E-01 
1.87E-25 
8. 62E-04 

5.11E-01 
3.09E-10 
1. 18E-01 
1 .49E-25 
6. 90E-04

1.82E-02 
1.10E-11 
4. 18E-03 
5. 30E-27 
2. 45E-05 

9. 98E-04 
6.03E-13 
2. 30E-04 
2. 91E-28 
1. 35E-06 

7. 98E-04 
4. 83E-13 
1. 84E-04 
2. 33E-28 
1.08E-06

4.52E-06 
2.73E-15 
1.04E-06 
1. 32E-30 
6.,1OE-09 

2. 48E-07 
1.50E-16 
5.72E-08 
7.25E-32 
3. 35E-10 

1.99E-07 
1.20E-16 
4. 58E-08 
5. 80E-32 
2. 68E-10

1. 42E+00 
4. 92E-12 
5.35E-02 
4. 15E-28 
5. 40E-05 

7. 80E-02 
2.70E-13 
2. 94E-03 
2.28E-29 
2. 97E-06 

6.24E-02 
2.16E-13 
2.35E-03 
1.82E-29 
2.37E-06

3.45E-04 
1. 35E-12 
1.02E-04 
5.27E-28 
2.23E-06 

1. 90E-05 
7.42E-14 
5. 61E-06 
2. 90E-29 
1.23E-07 

1.52E-05 
5. 94E-14 
4.49E-06 
2.32E-29 
9.81E-08

1. 69E-04 
2. 32E-13 
8. 33E-05 
1. 14E-28 
3. 56E-07 

9.26E-06 
1.27E-14 
4.58E-06 
6.25E-30 
1.95E-08 

7.41E-06 
1.02E-14 
3. 66E-06 
5. OOE-30 
1.56E-08

2.29E-02 
7.93E-14 
8. 62E-04 
6.69E-30 
8.70E-07 

1.26E-03 
4.36E-15 
4. 74E-05 
3. 67E-31 
4. 78E-08 

1. 01E-03 
3.48E-15 
3.79E-05 
2. 94E-31 
3.82E-08

2.06E-07 
6.96E-16 
7. 63E-08 
3.61E-31 
9.06E-10 

1. 13E-08 
3.82E-17 
4. 19E-09 
1.98E-32 
4. 98E-11 

9.04E-09 
3.06E-17 
3.35E-09 
1.59E-32 
3.98E-11

2.72E-06 
3.74E-15 
1.34E-06 
1.83E-30 
5.73E-09 

1.49E-07 
2.05E-16 
7. 38E-08 
1.01E-31 
3. 15E-10 

1. 19E-07 
1. 64E-16 
5.90E-08 
8. 06E-32 
2.52E-10

1.84E+02 8.74E+00 1.37E-02 3.40E-06 O.OOE+00 1.54E-05 8.68E-05 0.OOE+00 4.OOE-08 1.40E-06 

6.74E+02 3.21E+01 5.01E-02 1.25E-05 0.OOE+00 8.47E-05 3.66E-04 0.OOE+00 6.51E-08 5.90E-06

KR-85 
KR-87 
KR-88

1

ED C> 

C)

m m
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8.31E-04 
1.59E-87 
4.89E-06 
5.29E-78 
2. 42E-16 
2. 80E-09 
2. 41E-05 
3. 54E-21 
1. IBE-1I

0.OOE+00 5.13E-03 
0.OOE+00 1.38E-85 
0.OOE+00 2.47E-04 
0.OOE+00 3.14E-75 
0.00E+00 2.49E-16 
0.OOE+00 9,00E-08 
0.OOE+00 1.04E-05 
0.OOE+00 1.OOE-18 
0.OOE+00 4.22E-09 

1.62E+00 5.98E-03

FHA - CR, LPZ, 0-90 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .025 HOURS: X/Q(SITE)= .32E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .24E-03 SEC/M3 SEC RELEASE RATE= .27E+03 VOL/DAY

CLEANUP RATES (HR-I) 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE=3316.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 2.40E-37 
1-132 1.45E-46 
ý-133 5.53E-38 
1-134 6.97E-62 
1-135 3.24E-40 
PARTICULATE 
1-131 1.32E-38 
1-132 7.96E-48 
1-133 3.04E-39 
1-134 3.83E-63 
1-135 1.78E-41 
ORGANIC 
1-131 1.06E-38 
1-132 6.37E-48

2.23E+02 
1.34E-07 
5. 12E+01 
6.45E-23 
3.O0E-01 

1.22E+01 
7.37E-09 
2. 81E+00 
3.55E-24 
1. 65E-02

2. 17E+01 
1.31E-08 
4.99E+00 
6.31E-24 
2.92E-02 

1. 19E+00 
7.20E-10 
2.74E-01 
3. 47E-25 
1. 61E-03

2. 60E-02 
1. 57E-11 
5. 99E-03 
7. 55E-27 
3. 51E-05 

1.43E-03 
8. 63E-13 
3.29E-04 
4. 15E-28 
1.93E-06

6.48E-06 
3.91E-15 
1.49E-06 
1. 88E-30 
8. 74E-09 

3. 56E-07 
2. 15E-16 
8.20E-08 
1.03E-31 
4 .80E-10

2. 65E+00 
9. 16E-12 
9.98E-02 
7. 71E-28 
1. 01E-04 

1.4 6E-01 
5.03E-13 
5.48E-03 
4.24E-29 
5. 53E-06

6. 44E-04 
2. 51E-12 
1. 91E-04 
9. 79E-28 
4. 16E-06 

3. 54E-05 
1.38E-13 
1.05E-05 
5. 38E-29 
2.29E-07

3. 14E-04 
4.32E-13 
1.55E-04 
2.11E-28 
6.63E-07 

1.73E-05 
2. 37E-14 
8.54E-06 
1. 16E-29 
3. 64E-08

6. 32E-02 
2.19E-13 
2.38E-03 
1.84E-29 
2. 40E-06 

3.47E-03 
1.20E-14 
1.31E-04 
1.01E-30 
1.32E-07

5. 68E-07 
1. 92E-15 
2.11E-07 
9.92E-31 
2.50E-09 

3. 12E-08 
1.05E-16 
1. 16E-08 
5. 45E-32 
1.37E-10

7.50E-06 
1.03E-14 
3.71E-06 
5.04E-30 
1.58E-08 

4.12E-07 
5. 66E-16 
2.04E-07 
2.77E-31 
8.69E-10

9.78E+00 9.53E-01 1.14E-03 2.85E-07 1.16E-01 2.83E-05 1.38E-05 2.78E-03 2.50E-08 3.30E-07 
5.90E-09 5.76E-10 6.90E-13 1.72E-16 4.03E-13 1.11E-13 1.90E-14 9.61E-15 8.43E-17 4.53E-16

XE-133 
XE-135M 
XE-135 
XE-138 
KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

4. 72E-22 
9.00-106 
2. 78E-24 
3 OOE-96 
1. 38E-34 
1, 59E-27 
1. 37E-23 
2 .01E-39 

6. 68E-30

4.49E+04 
8. 56E-80 
2. 64E+02 
2.86E-70 
1.31E-08 
1.51E-01 
1. 30E+03 
1. 91E-13 
6.35E-04

2.14E+03 
4. 1OE-81 
1.2 6E+01 
1.37E-71 
6.23E-10 
7.21E-03 
6. 20E+01 
9. 11E-15 
3.02E-05

3.3 34E+00 
6. 37E-84 
1. 96E-02 
2. 13E-74 
9. 73E-13 
1. 13E-05 
9. 69E-02 
1. 42E-17 
4. 72E-08

I

2.30E-02 
2. 93E-86 
2. 98E-04 
8. 05E-76 
1. 56E-15 
1.24E-07 
1. 02E-03 
7.04E-19 
7.59E-10 

2.50E-02

0.00E+00 
0.0 0E+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

2. 61E-02

9.72E-06 
8. 47E-89 
1.48E-07 
4. 96E-79 
2.21E-18 
5.77E-11 
6.35E-09 
2. 98E-22 
2. 15E-12 

1.03E-05

3.70E-04 
4.71E-88 
4. 80E-06 
1.30E-77 
2.51E-17 
1.99E-09 
1. 64E-05 
1.13E-20 
1.22E-11 

4. 03E-04

cf, 
m 
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1-133 2.43E-39 
1-134 3.06E-63 
1-135 1.42E-41 
NOBLE GASES 
XE-131M 1.81E-37 
XE-133M 6.63E-37 
XE-133 4.42E-35 
XE-135M 8.24-119 
XE-135 2.60E-37 
XE-138 2.76-109 
KR-83M 1.28E-47 
KR-85M 1.49E-40 
KR-85 1.28E-36 
KR-87 1.87E-52 
KR-88 6.24E-43

2.25E+00 
2. 84E-24 
1. 32E-02 

1. 67E+02 
6.14E+02 
4.09E+04 
7. 63E-80 
2. 40E+02 
2. 55E-70 
1. 19E-08 
1 .38E-01 

1. 19E+03 
1. 73E-13 
5. 78E-04

2. 19E-01 
2.77E-25 
1.29E-03 

1.63E+01 
5. 99E+01 
3.99E+03 
7.52E-81 
2. 34E+01 
2. 51E-71 
1. 16E-09 
1. 34E-02 
1. 16E+02 
1. 69E-14 
5. 64E-05

2.63E-04 6.56E-08 
3.32E-28 8.26E-32 
1.54E-06 3.84E-10

1. 96E-02 
7. 19E-02 
4 .79E+00 
8. 93E-84 
2 81E-02 
2. 99E-74 
1. 39E-12 
1. 61E-05 
1. 39E-01 
2.03E-17 
6.76E-08

4. 87E-06 
1.79E-05 
1. 19E-03 
2. 22E-87 
7. OOE-06 
7 .44E-78 
3.46E-16 
4 . O1E-09 
3. 46E-05 
5.05E-21 
1. 68E-I1

4.39E-03 
3.39E-29 
4. 43E-06

8. 37E-06 
4. 30E-29 
1. 83E-07

6.83E-06 
9.29E-30 
2.91E-08

0.00E+00 2.87E-05 1.62E-04 
0.00E+00 1.58E-04 6.83E-04 
0.00E+00 9.57E-03 4.28E-02 
0.00E+00 2.54E-85 5.37E-86 
0.00E+00 4.61E-04 5.55E-04 
0.00E+00 5.77E-75 1.48E-75 
0.OOE+00 4.64E-16 2.90E-15 
0.OOE+00 1.68E-07 2.30E-07 
0.00E+00 1.94E-05 1.90E-03 
0.OOE+00 1.86E-18 1.31E-18 
0.OOE+00 7.86E-09 1.41E-09 

3.02E+00 1.12E-02 4.67E-02

FHA - CR, LPZ, 0-90 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .500 HOURS: X/Q(SITEP= .11E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-I) 
-PRAPRMARY SECNDA=========Y====-==-

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 0.OOE+00 2.22E+02 0.OOE+00 2.17E-02 5.41E-06 0.OOE+00 0.OOE+00 0.OOE+00 3.87E+00 3.48E-05 4.59E-04 

1-132 0.OOE+00 1.16E-07 0.00E+00 1.14E-11 2.83E-15 0.OOE+00 0.OOE+00 0.OOE+00 1.25E-II 1.10E-13 5.89E-13 

1-133 0.OOE+00 5.04E+01 0.OOE+00 4.93E-03 1.23E-06 0.OOE+00 0.OOE+00 0.OOE+00 1.45E-01 1.28E-05 2.26E-04 

1-134 0.OOE+00 4.41E-23 0.00E+00 4.32E-27 1.08E-30 0.OOE+00 0.OOE+00 0.OOE+00 9.40E-28 5.07E-29 2.58E-28 

1-135 0.OOE+00 2.86E-01 0.OOE+00 2.79E-05 6.96E-09 0.OOE+00 0.OOE+00 0.OOE+00 1.44E-04 1.50E-07 9.46E-07 

PARTICULATE 
1-131 0.OOE+00 1.22E+01 0.OOE+00 1.19E-03 2.97E-07 0.OOE+00 0.OOE+00 0.OOE+00 2.13E-01 1.91E-06 2.52E-05

1

1. 05E-04 
8. 08E-31 
1. 06E-07 

0. OOE+00 
o.00E+00 
0. OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

7.21E-02

9.26E-09 
4. 36E-32 
1. lE-10 

1. 11E-07 
1. 80E-07 
2. 68E-05 
2.30E-88 
4. 08E-07 
1.35E-78 
6.09E-18 
1. 59E-10 
1. 76E-08 
8.20E-22 
5. 94E-12 

2. 84E-05

1. 63E-07 
2.22E-31 
6.95E-10 

3.87E-06 
1. 63E-05 
1. 02E-03 
1.28E-87 
1.33E-05 
3. 53E-77 
6.93E-17 
5.50E-09 
4. 53E-05 
3. 12E-20 
3.37E-11 

1.11E-03

r71 

m

m 21 

cm
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1-132 0.OOE+00 6.39E-09 0.OOE+00 6.25E-13 1.56E-1b 0 
1-133 0.OOE+00 2.77E+00 0.OOE+00 2.71E-04 6.75E-08 0 

1-134 0.OOE+00 2.43E-24 0.OOE+00 2.37E-28 5.91E-32 0 

1-135 0.00E+00 1.57E-02 0.OOE+00 1.54E-06 3.82E-10 0 

ORGANIC 

1-131 0.OOE+00 9.76E+00 0.OOE+00 9.55E-04 2.38E-07 0 

1-132 0.OOE+00 5.11E-09 0.OOE+00 5.OOE-13 1.25E-16 C 

1-133 0.OOE+00 2.22E+00 0.OOE+00 2.17E-04 5.40E-08 C 

1-134 0.OOE+00 1.94E-24 0.OOE+00 1.90E-28 4.73E-32 C 

1-135 0.OOE+00 1.26E-02 0.OOE+00 1.23E-06 3.06E-10 C 
NOBLE GASES 
XE-131M 0.OOE+00 1.67E+02 0.OOE+00 1.63E-02 4.07E-06 C 

XE-133M 0.OOE+00 6.10E+02 0.OOE+00 5.97E-02 1.49E-05 C 

XE-133 0.OOE+00 4.08E+04 0.OOE+00 3.99E+00 9.94E-04 C 

XE-135M 0.OOE+00 2.15E-80 0.OOE+00 2.11E-84 5.24E-88 C 

XE-135 0.OOE+00 2.32E+02 0.OOE+00 2.27E-02 5.65E-06 C 

XE-138 0.OOE+00 8.26E-71 0.OOE+00 8.08E-75 2.01E-78 C 

KR-83M 0.OOE+00 9.97E-09 0.OOE+00 9.75E-13 2.43E-16 C 

KR-85M 0.OOE+00 1.28E-01 0.OOE+00 1.25E-05 3.11E-09 C 

KR-85 0.OOE+00 1.19E+03 0.OOE+00 1.16E-01 2.89E-05 C 

KR-87 0.OOE+00 1.34E-13 0.OOE+00 1.31E-17 3.26E-21 ( 

KR-88 0.OOE+00 5.13E-04 0.OOE+00 5.02E-08 1.25E-11 C 

FHA - CR, LPZ, 0-90 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 1.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-I) 
-PRAYPRIMARY=======-----NDARY == - -C 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 
.000

.000 

.000 

.000

.000 

.000 

.000

.000 
.000 
.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 

1-131 0.OOE+00 2.22E+02 0.OOE+00 1.80E-02 4.47E-06 0.OOE+00 0.OOE+00 0.OOE+00 3.38E+00 3.04E-05 4.02E-04

A .OOE+00 
p.OOE+00 
.OOE+00 

I.OOE+00 

I.OOE+00 

.OOE+00 
I.0OE+00 
.OOE+00 
.OOE+00 

). 00E+00 
I.OOE+00 
0.00Z+00 
I.OOE+00 
0.OOE+00 
0.0OE+00 
0.OOE+00 
).OOE+00 
0.OOE+00 

.OOE+00 
0.0OE+00 
0. OOE+00 

0.OOE+00

0.OOE+00 
o.OOE+00 
0.OOE+00 
o.OOE+00 

0.OOE+00 
0. OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 

0.0OE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00

mf 
m 

0 

C1

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00

6.86E-13 
7. 95E-03 
5. 16E-29 
7. 90E-06 

1.70E-01 
5. 49E-13 
6.3 6E-03 
4. 13E-29 
6.32E-06 

O.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

4.41E+00

6.02E-15 
7. 04E-07 
2.79E-30 
8.22E-09 

1.53E-06 
4.82E-15 
5.63E-07 
2.23E-30 
6.58E-09 

6.77E-06 
1. 1OE-05 
1. 64E-03 
8.06E-87 
2. 45E-05 
4. 99E-77 
3.43E-16 
9. 42E-09 
1.08E-06 
4. 43E-20 
3. 44E-10 

1.74E-03

3.24E-14 
1.24E-05 
1. 42E-29 
5.20E-08 

2.02E-05 
2,59E-14 
9.91E-06 
1.13E-29 
4.16E-08 

2. 37E-04 
9. 96E-04 
6.26E-02 
4.49E-86 
7. 98E-04 
1.31E-75 
3.90E-15 
3.25E-07 
2.78E-03 
1.69E-18 
1.95E-09 

6.8 1E-02
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1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.00E+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 O.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M O.OOE+00 
KR-85M 0.00E+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

1.00E-07 
4. 96E+01 
2. 96E-23 
2. 71E-01 

1.22E+01 
5.50E-09 
2. 72E+00 
1.63E-24 
1. 49E-02 

9. 75E+00 
4.40E-09 
2. 18E+00 
1. 30E-24 
1. 19E-02 

1. 67E+02 
6. 07E+02 
4. 07E+04 
5. 68E-81 
2.23E+02 
2. 52E-71 
8.28E-09 
1. 18E-01 
1. 19E+03 
1. 02E-13 
4. 54E-04

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

O.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
O.OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0. OOE+00

FHA - CR, LPZ, 0-90 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 2.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= ,OOE+00 VOL/DAY

CLEANUP RATES (HR-I)

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

8. 11E-12 
4 . 02E-03 
2. 40E-27 
2. 20E-05 

9. 87E-04 
4. 45E-13 
2.21E-04 
1. 32E-28 
1.21E-06 

7 . 90E-04 
3. 56E-13 
1.77E-04 
1.05E-28 
9. 66E-07 

1. 35E-02 
4. 91E-02 
3. 30E+00 
4. 60E-85 
1. 81E-02 
2. 04E-75 
6.71E-13 
9. 57E-06 
9. 62E-02 
8. 24E-18 
3. 68E-08

2. 02E-15 
1. OOE-06 
5. 97E-31 
5.47E-09 

2.46E-07 
1. 11E-16 
5. 50E-08 
3. 28E-32 
3. 01E-10 

1. 97E-07 
8.87E-17 
4.40E-08 
2. 62E-32 
2. 40E-10 

3. 37E-06 
1.22E-05 
8.21E-04 
1. 15E-88 
4.50E-06 
5.08E-79 
1. 67E-16 
2. 38E-09 
2. 39E-05 
2.05E-21 
9. 15E-12

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.0 0E+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+O0 
0.OOE+00 
0.OOE+00 
O.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
O.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0 OOE+00 
0. OOE+00 
0. OOE+00 
0 OOE+00 
0.0 OE+00 
0. OOE+00 

0. OOE+00

9.45E-12 
1.25E-01 
5.58E-28 
1.20E-04 

1. 86E-01 
5. 19E-13 
6.8 6E-03 
3. 07E-29 
6.58E-06 

1.49E-01 
4. 16E-13 
5.49E-03 
2. 45E-29 
5.26E-06 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

3. 86E+00 1.52E-03 5.95E-02

8. 30E-14 
1. 1OE-05 
3.01E-29 
1.25E-07 

1. 67E-06 
4. 56E-15 
6.07E-07 
1. 66E-30 
6.85E-09 

1.34E-06 
3. 65E-15 
4. 86E-07 
1.32E-30 
5.48E-09 

5. 93E-06 
9.57E-06 
1. 44E-03 
1. 94E-87 
2.07E-05 
1.38E-77 
2.51E-16 
7. 64E-09 
9.43E-07 
2. 98E-20 
2. 67E-10

4. 46E-13 
1.94E-04 
1. 53E-28 
7. 88E-07 

2.21E-05 
2.45E-14 
1.07E-05 
8.41E-30 
4.33E-08 

1.77E-05 
1. 96E-14 
8. 55E-06 
6.73E-30 
3.47E-08 

2. 07E-04 
8. 67E-04 
5. 47E-02 
1. 08E-86 
6.74E-04 
3. 62E-76 
2. 85E-15 
2. 64E-07 
2.43E-03 
1. 13E-18 
1.52E-09

1

C/) 

m 
-n 

rO

2: 

c')
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ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUND
(CURIES) (UCI/CM3) THYROID

DARY DOSES (REM) CONTROL ROOM DOSES (REM) 
WH BODY BETA THYROID WH BODY BETA

ELEMENTAL 
1-131 0.00E+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.00E+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.00E+00 
1-132 0.00E+00 
1-133 0.00E+00 
1-134 0.D0E+00 
1-135 0.00E+00 
ORGANIC 
1-131 0.00E+00 
1-132 0.OOE+00 
1-133 0.00E+00 
1-134 0.OOE+00 
1-135 0.OOE+D0 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.00E+00 
XE-133 0.OOE+00 
XE-135M 0.00E+00 
XE-135 0.00E+00 
XE-138 0.00E+00 
KR-83M 0.00E+00 
KR-85M 0.00E+00 
KR-85 0.00E+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

FHA - CR, LPZ, 0-90 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL,

AT 8.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .27E-08 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

cl) 2ý 
-r- m m U: 
M n

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

CLEANUP RATES (HR-I) FILTER NON-REMOVAL FACTORS 
-== = = = = = = = == = = = = = = = = ========== == • = = = • == = == =

2 .21E+02 
7. 40E-08 
4. 80E+01 
1.33E-23 
2. 45E-01 

1.21E+01 
4. 07E-09 
2. 64E+00 
7.31E-25 
1.34E-02 

9.7 1E+00 
3.25E-09 
2. 11E+00 
5.85E-25 
1.08E-02 

1. 67E+02 
5. 99E+02 
4. 05E+04 
3, 96E-82 
2. 07E+02 
2. 34E-72 
5.72E-09 
1.01E-01 
1. 19E+03 
5.89E-14 
3.54E-04

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.O0E+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. O0E+00 
0 OOE+00 
O.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00

1.23E-02 
4 . 11E-12 
2. 67E-03 
7. 40E-28 
1.36E-05 

6.75E-04 
2.26E-13 
1.47E-04 
4. 07E-29 
7 .47E-07 

5.40E-04 
1. 81E-13 
1.17E-04 
3.25E-29 
5. 98E-07 

9.26E-03 
3. 33E-02 
2.25E+00 
2.20E-86 
1. 15E-02 
1.30E-76 
3. 18E-13 
5. 61E-06 
6.60E-02 
3. 27E-18 
1. 97E-08

3. 06E-06 
1. 02E-15 
6. 64E-07 
1.84E-31 
3.38E-09 

1. 68E-07 
5. 63E-17 
3. 65E-08 
1. 01E-32 
1. 86E-10 

1.34E-07 
4. 50E-17 
2. 92E-08 
8. lOE-33 
1. 49E-10 

2. 30E-06 
8.29E-06 
5. 60E-04 
5. 48E-90 
2. 86E-06 
3. 24E-80 
7. 91E-17 
1.40E-09 
1.64E-05 
8. 14E-22 
4. 90E-12

0.OOE+00 
0.00E+00 
0.OOE+00 
O.OOE+00 
0. 00E+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0OOE+00 
0 OOE+00 
0. OOE+00 
0. OOE+00 
0 00E+00 
O.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
00.OE+00 
0 OOE+00 
0 OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00

0.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
o.OOE+00 

0. OOE+00 
0.00E+00 
o.00E+00 
0.OOE+00 
0.OOE+00 

0.O0E+00 
0.OOE+00 
0. OOE+00 
0.0OE+00 
0.OOE+00 

0. 00E+00 
0.0OE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
O.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00

5. 11E+00 
1. 15E-I1 
1.85E-01 
4. 82E-28 
1. 68E-04 

2. 81E-01 
6.34E-13 
1. 01E-02 
2. 65E-29 
9.24E-06 

2.25E-01 
5.07E-13 
8. 11E-03 
2. 12E-29 
7. 40E-06 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

5.82E+00

4. 60E-05 
1.01E-13 
1. 63E-05 
2. 60E-29 
1.75E-07 

2.53E-06 
5.56E-15 
8. 97E-07 
1.43E-30 
9.62E-09 

2. 02E-06 
4.45E-15 
7. 18E-07 
1. 14E-30 
7.70E-09 

8. 96E-06 
1. 44E-05 
2. 17E-03 
5.18E-88 
2. 97E-05 
4. 38E-78 
2. 91E-16 
1.03E-08 
1.43E-06 
3.06E-20 
3.38E-i0 

2.29E-03

6.07E-04 
5. 44E-13 
2. 87E-04 
1. 32E-28 
1.I1E-06 

3.33E-05 
2. 99E-14 
1.58E-05 
7. 27E-30 
6.09E-08 

2. 67E-05 
2.39E-14 
1.26E-05 
5.81E-30 
4.87E-08 

3.13E-04 
1.30E-03 
8.25E-02 
2. 88E-87 
9.66E-04 
1. 14E-76 
3. 31E-15 
3. 56E-07 
3. 68E-03 
1. 16E-18 
1. 92E-09 

8. 97E-02

I
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SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

RELEASE CONT CENTER

1.000 1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM 
(CURIES) (UCI/CM3)

SITE BOUNDARY DOSES (REM) CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA THYROID WH BODY BETA

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 

1-135 O.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
kE-135M 0.OOE+00 

XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

FHA - CR, LPZ, 0-90 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

CONTROL ROOM INTAKE= 891.0 CFM
AT 24.000 HOURS: X/Q(SITE)= .16E-04 SEC/M3

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY

.000 

.000 

.000

2. 16E+02 
1.21E-08 
3. 94E+01 
1. lOE-25 
1.32E-01 

1. 19E+01 
6. 67E-10 
2. 16E+00 
6. 05E-27 
7.23E-03 

9. 51E+00 
5. 34E-10 
1.73E+00 
4. 84E-27 
5. 78E-03 

1. 64E+02 
5. 55E+02 
3. 92E+04 
4.53E-89 
1.31E+02 
1. 51E-78 
6. 18E-10 
3.92E-02 
1. 19E+03 
2.21E-15 
8. 01E-05

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.00E+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0.00E+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
O. OE+00 

0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

1.25E-03 
7. 03E-14 
2.28E-04 
6.38E-31 
7. 62E-07 

6.88E-05 
3. 86E-15 
1.25E-05 
3.50E-32 
4. 19E-08 

5. 51E-05 
3. 09E-15 
1.OOE-05 
2.80E-32 
3. 35E-08 

9.51E-04 
3. 21E-03 
2. 27E-01 
2. 62E-94 
7. 60E-04 
8. 72E-84 
3. 58E-15 
2. 27E-07 
6. 88E-03 
1. 28E-20 
4. 64E-10

3. 12E-07 
1.75E-17 
5. 68E-08 
1. 59E-34 
1. 90E-10 

1. 71E-08 
9.62E-19 
3. 12E-09 
8. 72E-36 
1.04E-11 

1. 37E-08 
7. 70E-19 
2. 50E-09 
6.98E-36 
8. 34E-12 

2. 37E-07 
8. OOE-07 
5. 65E-05 
6. 53E-98 
1. 89E-07 
2. 17E-87 
8.91E-19 
5. 65E-11 
1.71E-06 
3. 18E-24 
1. 16E-13

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. 00E+00 

0.OOE+00 
0. 00E+00 
0.00E+00 
0.OOE+00 
0.OOE+00 

0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. 00E+00 

0. 00E+00 
0.00E+00 
0.0 0E+00 
0. OOE+00 
0.00E+00 
0. OOE+00 
0. OOE+00 
0.00E+00 
0.OOE+00 
0. 00E+00 
0.00E+00 

0. OOE+00

0.00E+00 
0.00E+00 
0. 00E+00 
0. OOE+00 
0.00E+00 

0. OOE+00 
0. OOE+00 
0. 00E+00 
0. OOE+00 
0.OOE+00 

0.00E+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 
0.OOE+00 

0. 00E+00 
0. 00E+00 
0 OOE+00 
0. OOE+00 
0. 00E+00 
0 OOE+00 
0 OOE+00 
0. 00E+00 
0. 00E+00 
0. OOE+00 
0. OOE+00 

0.00E+00

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

O.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00

9. 92E+00 
1. 17E-11 
3.33E-01 
2.15E-28 
2.58E-04 

5. 45E-01 
6. 42E-13 
1.83E-02 
1. 18E-29 
1.42E-05 

4 .36E-01 
5.14E-13 
1. 46E-02 
9. 45E-30 
1. 13E-05 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.00E+00 

1. 13E+01

8. 92E-05 1.03E-13 
2. 95E-05 
1. 16E-29 
2. 68E-07 

4. 90E-06 
5.63E-15 
1.62E-06 
6.38E-31 
1.47E-08 

3. 92E-06 
4. 51E-15 
1.30E-06 
5. 1OE-31 
1. 18E-08 

1.74E-05 
2.72E-05 
4. 18E-03 
2. 60E-89 
4.84E-05 
2.98E-79 
2. 59E-16 
1.40E-08 
2.79E-06 
2.00E-20 
3. 81E-10 

4.41E-03

1.18E-03 5.51E-13 
5.19E-04 
5.90E-29 
1.70E-06 

6.47E-05 
3.03E-14 
2. 85E-05 
3.24E-30 
9.32E-08 

5. 17E-05 
2. 42E-14 
2.28E-05 
2.59E-30 
7 .46E-08 

6.09E-04 
2.47E-03 
1.59E-01 
1.45E-88 
1.57E-03 
7.79E-78 
2. 94E-15 
4. 84E-07 
7.21E-03 
7. 63E-19 
2.16E-09 

1.73E-01

Cf) r, 

m 

--I 

Tin

m 

C3) 

C)

PRIMARY LEAK RATE=****** PERCENT/DAY
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X/Q CONT ROOM= .64E-07 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY 

CLEANUP RATES (HR-I) FILTER NON-I 
-== = = = = == = = = = = == - - - - - - - - - - - - --= = = == === ==

SPRAY PRIMARY SECONDARY CONT CENTER

PCT PRI LKG TO ATM = 00.00

REMOVAL FACTORS 

CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM 
(CURIES) (UCI/CM3)

.000 

.000 

.000

SITE BOUNDARY DOSES 
THYROID WH BODY

1.000 
1.000 
1.000 

(REM) 
BETA

1.000 1.000 
1.000

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 0.OOE+00 2.04E+02 0.OOE+00 2.85E-06 7.09E-10 0 

1-132 0.OOE+00 9.78E-11 0.OOE+00 1.36E-18 3.39E-22 0 

1-133 0.OOE+00 2.32E+01 0.OOE+00 3.24E-07 8.06E-11 0 

1-134 O.OOE+00 3.08E-31 0.OOE+00 4.29E-39 1.07E-42 0 

1-135 0.OOE+00 2.52E-02 0.OOE+00 3.51E-10 8.74E-14 0 
PARTICULATE 
1-131 0.OOE+00 1.12E+01 0.OOE+00 1.56E-07 3.89E-11 0 

1-132 0.OOE+00 5.37E-12 0.00E+00 7.49E-20 1.87E-23 0 

1-133 0.OOE+00 1.28E+00 0.OOE+00 1,78E-08 4.43E-12 0 

1-134 0.OOE+00 1.69E-32 0.OOE+00 2.36E-40 5.87E-44 C 

1-135 0.OOE+00 1.38E-03 0.60E+00 1.93E-11 4.80E-15 0 

ORGANIC 
1-131 0.OOE+00 8.97E+00 0.OOE+00 1.25E-07 3.11E-11 0 

1-132 0.OOE+00 4.30E-12 0.OOE+00 5.99E-20 1.49E-23 0 

1-133 0.00E+00 1.02E+00 0.UOE+00 1.42E-08 3,54E-12 0 

1-134 0.00E+00 1.35E-32 0.OOE+00 1.89E-40 4.70E-44 0 

1-135 0.OOE+00 1.11E-03 0.OOE+00 1.54E-11 3.84E-15 0 

NOBLE GASES 
XE-131M 0.OOE+00 1.58E+02 0.OOE+00 2.20E-06 5.48E-10 C 

XE-133M 0.OOE+00 4.52E+02 0.OOE+00 6.30E-06 1.57E-09 C 

XE-133 0.OOE+00 3.59E+04 0.OOE+00 5.OOE-04 1.25E-07 

XE-135M 0.OOE+00 1.39-107 0.OOE+00 1.94-115 4.84-119 

XE-135 0.OOE+00 3.89E+01 0.OOE+00 5.42E-07 1.35E-10 

XE-138 0.OOE+00 4.65E-95 0.OOE+00 6.49-103 1.61-106 

KR-83M 0.OOE+00 1.64E-12 0.OOE+00 2.28E-20 5.68E-24 

KR-85M 0.OOE+00 3.14E-03 0OOE+00 4.38E-11 1.09E-14 

KR-85 0.OOE+00 1.19E+03 0.OOE+00 1.65E-05 4.12E-09 

KR-87 0.OOE+00 3.48E-19 0.OOE+00 4.85E-27 1.21E-30 

KR-88 0.OOE+00 1.52E-06 0.OOE+00 2.12E-14 5.29E-18 

FHA - CR, LPZ, 0-90 sec, CR, Sec not isolated

.OOE+00 

.OOE+00 

.OOE+00 
'.00E+00 
'.OOE+00 

. OOE+00 

.OOE+00 
I.OOE+00 

I.OOE+00 
I.OOE+00 

I.00E+00 
I.OOE+00 
I.OOE+00 
I.OOE+00 
.00E+00 

0.OOE+00 
0.OOE+00 

OOE+00 
0OOE+00 

0 OOE+00 
0 OOE+00 
S.OOE+00 

0.OOE+00 
0 OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. 00E+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.00E+00 
0. 00E+00 
0.OOE+00 
0.00E+00 

0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 

0.OOE+00

0.OOE+00 
0. OOE+00 
0.OOE+00 
O.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+O0 
0.OOE+00 

0.00E+00

1. 12E+00 
2. 03E-13 
3. 11E-02 
1.86E-31 
1.53E-05 

6.18E-02 
1. 12E-14 
1.71E-03 
1.02E-32 
8 .41E-07 

4.94E-02 
8.93E-15 
1. 37E-03 
8.15E-33 
6.73E-07 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

1.27E+00

1. O1E-05 1.78E-15 
2.75E-06 
1.OOE-32 
1. 59E-08 

5.55E-07 
9.80E-17 
1. 51E-07 
5.50E-34 
8.75E-10 

4 .44E-07 
7.84E-17 
1.21E-07 
4.40E-34 
7.OOE-10 

1.99E-06 
2. 90E-06 
4. 68E-04 
3.1OE-97 
3.43E-06 
2.OOE-86 
2. 95E-18 
5.91E-10 
3.24E-07 
7.87E-23 
9.20E-12 

4. 91E-04

1.33E-04 9.58E-15 
4.84E-05 
5.09E-32 
1.01E-07 

7.33E-06 
5.26E-16 
2. 66E-06 
2.79E-33 
5.54E-09 

5. 86E-06 
4.21E-16 
2.13E-06 
2.24E-33 
4.43E-09 

6.96E-05 
2. 63E-04 
1.78E-02 
1.72E-96 
1. lIE-04 
5.23E-85 
3.35E-17 
2.04E-08 
8.37E-04 
3.OOE-21 
5.22E-11 

1.93E-02

cf) 
r1* 
m 
--

"1_ 
C) 

D)

RELEASE
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ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 96.000 HOURS: X/Q(SITE)= .58E-05 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .12E-07 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY 

CLEANUP RATES (HR-I) FILTER NON-.

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

REMOVAL FACTORS

SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES)
ISOTOPE PRIMARY SECONDARY

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
f-131 0.OOE+00 
1-132 0.00E+00 
1-133 O.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M O.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0OOE+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

1.58E+02 
3. 70E-20 
2. 15E+00 
3. 15E-56 
1. 48E-05 

8. 66E+00 
2.03E-21 
1. 18E-01 
1.73E-57 
8. 14E-07 

6.93E+00 
1. 63E-21 
9. 47E-02 
1. 38E-57 
6. 51E-07 

1. 32E+02 
1.80E+02 
2.42E+04 
6.97-191 
1. 64E-01 
2.36-169 
4. 17E-24 
3. 69E-08 
1. 19E+03 
2.70E-36 
2.74E-14

RELEASE 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0.00E+00 

0.OOE+00 
O.OOE+00 
0.OOE+00 
0.0OE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

CONTROL ROOM SITE BOUND
(CURIES) (UCI/CM3) THYROID

3. 62E-18 
8 .49E-40 
4.94E-20 
7.22E-76 
3.40E-25 

1. 99E-19 
4.66E-41 
2.72E-21 
3. 97E-77 
1.87E-26 

1. 59E-19 
3.73E-41 
2. 17E-21 
3. 17E-77 
1.49E-26 

3. 04E-18 
4.13E-18 
5. 55E-16 
1.60-210 
3.76E-21 
5.40-189 
9.55E-44 
8 .46E-28 
2. 72E-17 
6. 19E-56 
6.29E-34

9. OOE-22 
2. 11E-43 
1.23E-23 
1.80E-79 
8. 46E-29 

4. 95E-23 
1. 16E-44 
6. 76E-25 
9.87E-81 
4. 65E-30 

3.96E-23 
9.29E-45 
5.41E-25 
7. 90E-81 
3.72E-30 

7.56E-22 
1.03E-21 
1.38E-19 
3.98-214 
9.36E-25 
1.34-192 
2. 38E-47 
2. 11E-31 
6.77E-21 
1.54E-59 
1.57E-37

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00

)ARY DOSES (REM) CONTROL ROOM DOSES (REM) 
WH BODY BETA THYROID WH BODY BETA

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.0 0E+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0 OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OE+00 
0. OOE+00 
0. OOE+00

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

2.56E-03 
3.94E-18 
4.42E-05 
1.25E-39 
7.05E-09 

1.41E-04 
2. 16E-19 
2.43E-06 
6.86E-41 
3.87E-10 

1. 13E-04 
1.73E-19 
1.94E-06 
5.49E-41 
3.1OE-10 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

2.30E-08 
3. 46E-20 
3. 91E-09 
6. 74E-41 
7.34E-12 

1.26E-09 
1.90E-21 
2. 15E-10 
3.70E-42 
4.03E-13 

1.0 1E-09 
1. 52E-21 
1.72E-10 
2.96E-42 
3. 23E-13 

4. 62E-09 
5.70E-09 
1.03E-06 
2.30-118 
2. 45E-09 
1.49-105 
1. 88E-23 
1. 14E-13 
7. 82E-10 
2. 98E-29 
4.21E-16

3.04E-07 1.86E-19 
6.88E-08 
3.42E-40 
4. 64E-11 

1. 67E-08 
1.02E-20 
3.78E-09 
1. 88E-41 
2.55E-12 

1.34E-08 
8. 16E-21 
3. 03E-09 
1 .50E-41 
2.04E-12 

1. 61E-07 
5. 17E-07 
3. 94E-05 
1.28-117 
7. 95E-08 
3.89-104 
2.14E-22 
3. 94E-12 
2.02E-06 
1. 14E-27 
2.39E-15

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY

.000 

.000 

.000

C0 
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I FILE NT.:

0.OOE+00 0.OOE+00 0.OOE+00 2.86E-03 1.08E-06 4.26E-05 

FHA - CR, LPZ, 0-90 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 720.000 HOURS: X/Q(SITE)= .17E-05 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .66E-08 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-I) 
-== = = = = = = = = = = == = = = = = = = = = = =

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY

.000 

.000 

.000

SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 
.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUND
(CURIES) (UCI/CM3) THYROID

)ARY DOSES (REM) CONTROL ROOM DOSES (REM) 
WH BODY BETA THYROID WH BODY BETA

ELEMENTAL 
1-131 O.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 O.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00

'SC IENTECH
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1
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1.68E+01 
8.14-102 
2. 44E-09 
0.OOE+00 
1.48E-33 

9. 23E-01 
4.47-103 
1.34E-10 
0.OOE+00 
8.14E-35 

7 .38E-01 

3.58-103 
1.07E-10 
0.OOE+00 
6.51E-35 

2.88E+01 
6. 20E-02 
7. 96E+02 
0. OOE+00 
4.26E-22

0.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.0OE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00

0.OOE+00 
0. OOE+00 
o.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
O.OOE+00 
0.OOE+00

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.0 0E+00 
0.0 0E+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0.OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
O.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. 00E+00 
0.00E+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00

3.25E-15 
2. 45E-39 
6.75E-18 
2.10E-76 
6.82E-24 

1.79E-16 
1. 35E-40 
3.71E-19 
1.15E-77 
3.75E-25 

1.43E-16 
1.08E-40 
2. 97E-19 
9.23E-78 
3.OOE-25 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

2. 92E-20 
2. 15E-41 
5. 97E-22 
1. 13E-77 
7.10E-27 

1. 61E-21 
1. 18E-42 
3.28E-23 
6.23E-79 
3.90E-28 

1.29E-21 
9.46E-43 
2. 63E-23 
4.98E-79 
3. 12E-28 

6.37E-21 
3.74E-21 
1. 15E-18 
1.89-213 
1.70E-23

3.86E-19 1. 16E-40 
1.05E-20 
5.76E-77 
4.49E-26 

2. 12E-20 
6.35E-42 
5.78E-22 
3.16E-78 
2. 47E-27 

1.70E-20 
5.08E-42 
4. 62E-22 
2.53E-78 
1. 97E-27 

2.23E-19 
3.39E-19 
4.37E-17 
1.05-212 
5.51E-22

CO 

m 

-Ti

m 
C-) 
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FILE NO.:

I -- -

0. OOE+00 
0. OOE+00 
6. 85E-51 
1. 18E+03 
0. OOE+00 
2. 07E-81

0. 005+00 
0.005E+00 
0. OOE+00 
0.005+00 
0. OOE+00 
0.005+00

0. OOE+00 
0. OOE+00 
0. 005+00 
0. 005+00 
0.005+00 
0.OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. 00E+00

TOTAL DOSES 0-30 DAYS

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOs+00
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0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00

0. OOE+00 
0. OOE+00 
0.OOs+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

3.5 8E-15

1.24-191 
71. 87E-47 
2.20E-30 
1.29E-21 
3. 81E-58 
1. 25E-35 

1. 19E-18

I
3.24-190 
8. 95E-46 
7 .60E-29 
3. 32E-18 
1. 45E-56 
7.08E-35 

4 .80E-17

9.85E+00 3.64E-02 1.52E-01 2.68E+01 1.05E-02 4.12E-01

-ry 

Cn

CLIENT:

XE- 138 
KR-8 3M 
KR- 85M 
KR-85 
KR-8 7 
KR-88

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00

Z!1 

C.,
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1.

FHA - CR, LPZ, 0-90 sec, CR, Sec not isolated

ISOTOPE 
2. HRS 

ELEMENTAL 
1-131 7.07E+01 
1-132 4.28E-08 
1-133 1.63E+01 
1-134 2.07E-23 
1-135 9.54E-02 
PARTICULATE 
1-131 3.88E+00 
1-132 2.35E-09 
1-133 8.94E-01 
1-134 1.14E-24 
1-135 5.24E-03 
ORGANIC 
1-131 3.11E+00 
1-132 1.88E-09 
1-133 7.16E-01 
1-134 9.11E-25 
1-135 4.19E-03 
NOBLE GASES 
XE-131M 5.32E+01 
XE-133M 1.95E+02 
XE-133 1.30E+04 
XE-135M 2.51E-80 
XE-135 7.65E+01 
XE-138 8.37E-71 
KR-83M 3.79E-09 
KR-85M 4.39E-02 
KR-85 3.77E+02 
KR-87 5.55E-14 
KR-88 1.84E-04

8. HRS 24. HRS 96. HRS

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 
O.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. 00E+00 
0. 00E+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
0.OOE+00 
O.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00

ACTIVITY RELEASED (CURIES) 
720. HRS

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.00E+00 

O.OOE+00 
O.OOE+00 
0. OOE+00 
O.OOE+00 
0. OOE+00 
0.00OE+00 
0,OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00

7.07E+01 
4.28E-08 
1. 63E+01 
2.07E-23 
9. 54E-02 

3. 88E+00 
2.35E-09 
8. 94E-01 
1. 14E-24 
5. 24E-03 

3. 11E+00 
1.88E-09 
7. 16E-01 
9.11E-25 
4.19E-03 

5. 32E+01 
1. 95E+02 
1. 30E+04 
2.51E-80 
7. 65E+01 
8. 37E-71 
3. 79E-09 
4. 39E-02 
3.77E+02 
5.55E-14 
1.84E-04

END EXECUTION DATE: 12/02/1999 
END EXECUTION TIME: 21:20:36.53 mf 
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Appendix L 

The Reactor Building ventilation system response to the Fuel Handling event 
includes a trip of the supply and exhaust fans and an isolation signal that initiates 
closure of the redundant exhaust isolation dampers (one of which is an MOV and 
one of which is an AOV). The design intent of the isolation dampers, assuming no 
single failure, is to close before activity passes the dampers thereby minimizing the 
amount of activity discharged during the FHA (the exhaust ductwork is routed back 
and forth across the reactor building ceiling to allow for a "6-second" delay).  
However, during a single failure of the fast-acting AOV, activity will be released via 
the RB vent due to the closure time of the MOV.  

The objective of this appendix is to develop an "effective X/Q" that can be used 
for the period that the Reactor Building isolation dampers are closing. In lieu of 
entering different flows/dispersion factors for a number of small time steps, an 
"effective X/Q" will be developed that results in the same amount of activity at the 
CR intake for the duration of the closure period. An "effective X/Q" will be 
calculated that corresponds to a constant RB release rate of 74,000 cfm.  

In addition, this appendix includes an assessment to determine the most limiting 
initial Reactor Building condition. This assessment is necessary since three 
different parameters are changing; 1) the flow is changing as a function of time, 2) 
the X/Q is changing as a function of flow/time, and 3) the release rate is changing 
as a function of flow/time.  

In all cases, it is assumed that the closure and coastdown period remain at 90 
seconds. Since the combination of dispersion factor and release rate may yield 
higher results at lower flow, the analysis needs to consider the operation of the 
Reactor Building Ventilation System at lower flows as could occur during the 
winter months (CNS Procedure 2.2.47, Step 11.2 allows operation at a minimum 
of 30,000 cfm for winter). A comparative analysis of three initial Reactor Building 
flow conditions (30,000 cfm, 50,000 cfm and 74,000 cfm) will be performed.  

Both the "effective X/Q" and the assessment of the most conservative initial 
Reactor Building flow condition is performed by determining the area under a 
curve that represents the product of the Reactor Building release rate and X/Q as a 
function of time. The curve that encompasses the most area represents the most 
conservative initial condition. In addition, the area under the curve can be used to 
determine an "effective X/Q," i.e.; a X/Q that produces the same integrated 
concentration at the intake when based on a constant flow. Since the largest 
contribution to the calculated CR dose occurs when the CR intake is open 
coincident with an unfiltered Reactor Building release, the comparison will be 
performed during this 60-second closure period.  

NEDC 11-03--ATTACH 4.  
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Reference 27 calculates the flowrate that leaves the RB after an isolation signal as 
a function of time. Reference 27 also calculates the time it takes for the "clean air" 
that was in the exhaust system at the time of the event to traverse the system. The 
flow leaving the RB exhaust after receiving an isolation signal and the transit time 
computations from Reference 27 are as follows: 

"Q = (Qo/No)N 

where 

Qo = initial exhaust flow rate prior to fan trip, cfm 
No = initial fan speed prior to trip = 587 rpm 
N =fan speed as a function of time during coastdown, rpm ....  

"Substituting this into equation 12 gives: 

Vol = Qo/(60*No) f(N)dt (14) 

However, the volume of air exhausted must be increased to account for the 3 second time 
delay of the radiation monitor prior to fan trip. The exhaust flow rate during this 3 second 
period is equal to the initialflow rate so that the total volume of air exhausted becomes: 

Vol =Qo/(60*No) f(N)dt + 3*Qo/60 (15) 

...... Substituting equation 8for the fan speed N into equation 15 and performing the 
integration gives: 

Vol = (Qo/60)[3+(2.016E-05*t5 - 4.288E-03*t4 + 0.3633 *t3 - 16. 77*t2 + 
586.1 *t)/No] 

(16) 

Therefore, the effective holdup time with fan coastdown can be determined by setting 
equation 16 equal to the total RB exhaust volume of 7874ft3 and iteratively solving for 
time. Table 7 documents these results for the 3 initialflow rates considered These results 
give the effective hold up time from fan trip, which occurs at time zero on the time scale 
used in this calculation. " 

"TA BLE 7: EFFECTIVE HOLD UP TIME WITH VARIABLE EXHAUST FLOW RATE

Exhaust Flow Rate (cfm) Delay Time (sec) 

30,000 20.8 
50,000 8.0 
74,025 3.8
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TABLE 8: REA CTOR BUILDING HVAC EXHA UST FLOW RATE DURING ISOLATION 

TIME REACTOR BUILDING EXHAUST FLOW RATE 

AFTER (CFM) 
FAN TRIP Qo = 30,000 Qo = 50,000 CFM Qo = 74,025 CFM 
(SEC) CFM 

0 29954 49923 73912 

10 17508 29019 43338 
20 11516 18486 29059 

30 8600 12975 18470 

40 6452 8759 10736 
50 4246 5084 5588 

60 2356 2545 2629 

70 1250 1274 1284 

80 548 550 551 

90 0 0 0 

From Reference 9, the dispersion factors (for the 0 to 2 hr release) as a function of reactor 
Building exhaust flow are plotted in the following graph:

Using the flows from Table 8 of Reference 27 and X/Qs from Reference 9, the release rate, 
for each initial flow condition, as a function of time is calculated as follows (see section 4.2 
for equation for release rate): 

Release Rate and Dispersion with 30,000 cfm Initial RB Exhaust Flow 

Interpolated 
Using Ref. 9 Product of 

Values - Release Rate Release Rate 
TIME (S) Q1 (cfm) x/q (sec/m 3) (sec-1) and X/Q (m-3) 

0 29954 1.031 E-03 1.256E-03 1.295E-06 
10 17508 2.108E-03 7.341E-04 1.547E-06

NEDC ?t-ATTACH L 
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Interpolated 
Using Ref. 9 Product of 

Values - Release Rate Release Rate 
TIME (S) Q I (cfmn) x/q (sec/m 3) sec') and X/Q (m-3) 

20 11516 2.878E-03 4.829E-04 1.390E-06 
30 8600 3.254E-03 3.606E-04 1.173E-06 
40 6452 3.530E-03 2.705E-04 9.549E-07 
50 4246 3.814E-03 1.780E-04 6.790E-07 
60 2356 4.057E-03 9.878E-05 4.008E-07 
70 1250 4.199E-03 5.241E-05 2.201E-07 
80 548 4.290E-03 2.298E-05 9.856E-08 
90 0 4.360E-03 0.OOOE+00 0.OOOE+00 

Release Rate and Dispersion with 50,000 cfm Initial RB Exhaust Flow 

Product of 
Release Rate Release Rate 

TIME (S Q2 (cfm) x/q (sec/m 3) (sec 1) and X/Q m-3 

0 49923 2.835E-04 2.093E-03 5.935E-07 
10 29019 1.108E-03 1.217E-03 1.349E-06 
20 18486 1.982E-03 7.751E-04 1.536E-06 
30 12975 2.691E-03 5.440E-04 1.464E-06 
40 8759 3.233E-03 3.673E-04 1.187E-06 
50 5084 3.706E-03 2.132E-04 7.900E-07 
60 2545 4.033E-03 1.067E-04 4.303E-07 
70 1274 4.196E-03 5.342E-05 2.241E-07 
80 550 4.289E-03 2.306E-05 9.891E-08 
90 0 4.360E-03 0.000E+00 0.OOOE+00 

Release Rate and Dispersion with 74,000 cfm Initial RB Exhaust Flow 

Product of 
Release Rate Release Rate 

TIME (S) Q3 (cfm) x/q (sec/m 3) (sec&) and X/Q (m-3 

0 73912 1.115E-04 3.099E-03 3.455E-07 
10 43338 3.668E-04 1.817E-03 6.666E-07 
20 29059 1. 105E-03 1.218E-03 1.346E-06 
30 18470 1.984E-03 7.744E-04 1.536E-06 
40 10736 2.979E-03 4.501E-04 1.341E-06 
50 5588 3.641E-03 2.343E-04 8.53 1E-07 
60 2629 4.022E-03 1. 102E-04 4.433E-07 
70 1284 4.195E-03 5.384E-05 2.258E-07 
80 551 4.289E-03 2.3 1E-05 9.909E-08 
90 0 4.360E-03 0.OOOE+00 0.OOOE+00
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A plot of the curves for the product of the release rate and the dispersion factors for the 
three initial conditions are shown in the following graph (where; xl = 30,000 cfm, x2 = 
50,000 cfm, and x3 = 74,000 cfm). The following graph includes overlays of polynomial 
curves that closely matches each line.
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2.OOOE-07 

O.OOOE+O0 

-2.OOOE-07

N 
6

The polynomial equation that closes matches each scenario is as follows: 

At 30,000 cfm; 
y = 1.525E-15t 5 - 4.326E-13t 4 + 4.967E-1 It3 - 2.724E-09t2 + 4.374E-08t + 1.304E-06 

At 50,000 cfm; 
y = -1.451E-15t 5 + 1.835E-13t4 + 1.472E-11t 3 - 2.939E-09t' + I.OOOE-07t + 5.998E-07 

At 74,000 cfm; 
y = -1.308E-14t 5 + 3.060E-12t4 - 2.381 E-10t 3 + 6.165E-09t 2 - 2.503E-09t + 3.328E-07 

The above equations are integrated over a 60-second period (the closure time of the CR 
intake damper) starting from the period that the activity begins to leave the RB exhaust 
ductwork 

The integration for each curve as a function of time yields the following: 

At 30,000 cfm: 
F(t) = 2.542E- 16t6 - 8.652E-1.4t5 + 1.242E-1 It4 - 9.080E- 10t3 + 2.187E-08t2 + 1.304E-06t 
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At 50,000 cfm: 
F(t) = -2.418E-16t6 + 3.670E-14t5 + 3.680E-12t4 - 9.797E-10t3 + 5.OOOE-08t 2 +5.998E-07t 

At 74,000 cfrn: 
F(t) = -2.180E-15t 6 + 6.120E-13t5 - 5.953E- I1t4 + 2.055E-09t3 - 1.252E-09t2 + 3.328E-07t 

"Effective X/M" for the Analyses That Consider Isolation of the CR Intake 60-seconds After 
Exposure 

For 30,000 cfm, the integral is solved for the period from 20.8 to 80.8 seconds. For 50,000 
cfm the integral is solved from 8 to 68 second. For 74,000 cfm, the integral is solved from 
3.8 to 63.8 seconds.  

The results of the integration yield; 

At 30,000 cfm, f(t) = 4.08E-05 sec/m 3 

At 50,000 cfm, f(t) = 6.46E-05 sec/mr3 

At 74,000 cfmn, f(t) = 6.21 E-05 sec/m 3 

The results show that the 50,000 cfm initial RB exhaust flow yields the most conservative 
results. An "effective X/Q" over a 60-second period is therefore equal to 3.468E-04 sec/mr3 

when used with a release rate corresponding to 74,000 cfm. The CR model utilizes this 
"effective X/Q" for the entire an entire 90-second period, and conservatively uses a higher 
weighted release rate for the 30-second period after the CR intake has closed.  

"Effective X/Q" for the Analyses That Neglect Isolation of the CR Intake 

For 30,000 cfm, the integral is solved for the period from 20.8 to 90 seconds. For 50,000 
cfm the integral is solved from 8 to 90 seconds. For 74,000 cfm, the integral is solved from 
3.8 to 90 seconds.  

The results of the integration yield; 

At 30,000 cfm, f(t) = 4. 1E-05 sec/mr3 

At 50,000 cfm, f(t) = 6.69E-05 sec/mr3 

At 74,000 cfm, f(t) = 6.64E-05 sec/mr3 

The results show that the 50,000 cfm initial RB exhaust flow yields the most conservative 
results. An "effective X/Q" over a 90-second period is therefore equal to 2.396E-04 sec/mr3 

when used with a release rate corresponding to 74,000 cfrn. t1r: CR Modudtl UtiLzes thius 
"Ccffcotivze X4Q" for the entire ant entire 90 sean period, and eansCL vatively u3~se a highe 
weigh~ted release rate fb tl1e 30-second period afe the~ 6R intake has closed.~c 

For the ea.,that neg•., tlet i.UIaLUnLIvf tire ei ntaCR , ttu thlIue iniegrials ae solved 
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"Effective X/Q" for the Analyses That Consider Isolation of the CR Intake 50-seconds After 
Exposure 

For 30,000 cfm, the integral is solved for the period from 20.8 to 70.8 seconds. For 50,000 
cfm the integral is solved from 8 to 58 seconds. For 74,000 cfm, the integral is solved from 
3.8 to 53.8 seconds.  

The results of the integration yield; 

At 30,000 cfm, f(t) = 3.94E-05 sec/m 3 

At 50,000 cfm, f(t) = 6.09E-05 sec/m 3 

At 74,000 cfm, f(t) = 5.72E-05 sec/m3 

The results show that the 50,000 cfm initial RB exhaust flow yields the most conservative 
results. An "effective X/Q" over a 90-second period is therefore equal to 3.922E-4 sec/m3 
when used with a release rate corresponding to 74,000 cfm. The CR model utilizes this 
"effective X/Q" for the entire an entire 90-second period, and conservatively uses a higher 
weighted release rate for the ..3second period after the CR intake has closed.  

40
I"AP t LP AR.. that negleets the iselat~iet ef the CR intake, the thfee integral3

"Effective X/Q" for the Analyses That Consider Isolation of the CR Intake 70-seconds After 
Exposure 

For 30,000 cfm, the integral is solved for the period from 20.8 to 90 seconds. For 50,000 
cfm the integral is solved from 8 to 78 seconds. For 74,000 cfm, the integral is solved from 
3.8 to 73.8 seconds.

The results of the integration yield; 

At 30,000 cfm, f(t) = 4.11 E-05 sec/mi3 

At 50,000 cfm, f(t) = 6.63E-05 sec/mr3 

At 74,000 cfm, f(t) = 6.42E-05 sec/mr3

The results show that the 50,000 cfm initial RB exhaust flow yields the most conservative 
results. An "effective X/Q" over a 90-second period is therefore equal to 3.05 1E-4 sec/mi3 

when used with a release rate corresponding to 74,000 cfm. The CR model utilizes this 
"effective X/Q" for the entire an entire 90-second period, and conservatively uses a higher 
weighted release rate for the,3,0second period after the CR intake has closed.  

12.0

[or tho ease thiat n•z•gICt3 the iatl.aio. ot the G. intake, the threa inItegrls are solved
60-~~

"Effective X/O" for the Analyses That Consider Isolation of the CR Intake 80-seconds After
Exposure
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For 30,000 cfin, the integral is solved for the period from 20.8 to 90 seconds. For 50,000 
cfm the integral is solved from 8 to 88 seconds. For 74,000 cfm, the integral is solved from 
3.8 to 83.8 seconds.  

The results of the integration yield;

At 30,000 cfm, f(t) = 
At 50,000 cfin, f(t) = 
At 74,000 cfm, f(t) =

4.11E-05 m-3 
6.69E-05 m-3 
6.58E-05 m-3

The results show that the 50,000 cfm initial RB exhaust flow yields the most conservative 
results. An "effective X/Q" over a 90-second period is therefore equal to 2.695E-4 sec/m3 
when used with a release rate corresponding to 74,000 cfm. The CR model utilizes this 
"effective X/Q" for the entire 90-second period, and conservatively uses a higher weighted 
release rate for thee'-second period after the CR intake has closed.  

"to
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APPENDIX M 

Analysis with 50 second isolation (FHA9)

m 
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AXIDENT VER 2 MOD 4 
PRODUCTION DATE 02/18/92 
BEGIN EXECUTION DATE: 12/03/1999 
BEGIN EXECUTION TIME: 09:24:03.27 

1 FHA - CR, LPZ, 0-50 sec, CR, Sec not isolated 
2 10 2 0.0 1.0 
3 -1 1.0E7 1.4186E5 6.46E4 
4 0.0 0.0 0.0 1.0 1.0 7.95E5 0.0 
5 45.0 50.0 90.0 1.8E3 3.6E3 7.2E3 2.88E4 8.64E4 3.456E5 2.592E6 

6 10*1.0 
7 2"3.10E-3 8*0 
8 10*1.0 
9 2*3316 8*891 

10 3.20E-4 3.20E-4 3.20E-4 1.10E-4 4.OOE-5 4.OOE-5 4.OOE-5 1.60E-5 5.80E-6 1.70E-6 

11 3*3.922E-4 1.00E-9 1.OOE-9 1.00E-9 2.65E-9 6.41E-8 1.20E-8 6.64E-9 

12 10*0.0 
13 10*0.0 
14 10*0.0 
15 10*0.0 
16 10*0.0 
17 10*0.0 
18 10*0.0 
19 10*0.0 
20 10*0.0 
21 1.0 1.0 1.0 1.0 1.0 1.0 
22 1.0 1.0 1.0 
23 1.289E+03 7.833E-07 2.969E+02 3.813E-22 1.742E+00 2.205E+02 8.096E+02 5.392E+04 

24 1.075E-79 3.174E+02 3.570E-70 1.581E-08 1.823E-01 1.564E+03 2.317E-13 7.658E-04 

1 

FHA - CR, LPZ, 0-50 sec, CR, Sec not isolated 

INITIAL CONTAINMENT INVENTORY 

C/) Z ISOTOPE ACTIVITY (CURIES) 
-r rm 

mrl C 1-131 1.289E+03 
-41-132 7.833E-07 

1-133 2.969E+02 
1-134 3.813E-22 
1-135 1.742E+00 
XE-131M 2.205E+02 
XE-133M 8.096E+02 
XE-133 5.392E+04 
XE-135M 1.075E-79 

n XE-135 3.174E+02 
XE-138 3.570E-70 
KR-83M 1.581E-08
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KR-85M 
KR-85 
KR-87 
KR-88 

FHA - CR, LPZ, 0-50 sec, CR, Sec not isolated1

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .013 HOURS: X/Q(SITE)= .32E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .39E-03 SEC/M3 SEC RELEASE RATE= .27E+03 VOL/DAY 

CLEANUP RATES (HR-i) FILTER NON-I

CONTROL ROOM INTAKE=3316.0 CFM 

PCT PRI LKG TO ATM = 00.00

REMOVAL FACTORS

SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 8.39E-18 
1-132 5.08E-27 
1-133 1.93E-18 
1-134 2.46E-42 
1-135 1.13E-20 
PARTICULATE 
1-131 4.61E-19 
1-132 2.79E-28 
1-133 1.06E-19 
1-134 1.35E-43 
1-135 6.23E-22 
ORGANIC 
1-131 3.69E-19 
1-132 2.23E-28 
1-133 8.50E-20 
1-134 1.08E-43 
1-135 4.98E-22 
NOBLE GASES 
XE-131M 6.31E-18 
XE-133M 2.32E-17 
XE-133 1.54E-15 
XE-135M 2.98E-99

1.823E-01 
1.564E+03 
2. 317E-13 
7. 658E-04

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 
.000 
.000

PRIMARY

.000 

.000 

.000

Cf, 

m 
m 
-4-

m 
C-) 

21

2. 56E+02 
1.55E-07 
5. 89E+01 
7.49E-23 
3. 45E-01 

1. 41E+01 
8. 51E-09 
3.24E+00 
4.12E-24 
1. 90E-02 

1. 12E+01 
6.81E-09 
2.59E+00 
3.29E-24 
1.52E-02 

1. 92E+02 
7.06E+02 
4.70E+04 
9.07E-80

3.74E+01 
2.27E-08 
8. 61E+00 
1. 1OE-23 
5.05E-02 

2. 05E+00 
1.25E-09 
4.73E-01 
6.05E-25 
2.77E-03 

1. 64E+00 
9. 97E-10 
3.78E-01 
4. 84E-25 
2.22E-03 

2.81E+01 
1.03E+02 
6. 87E+03 
1.35E-80

2.27E-02 
1.38E-11 
5.2 4E-03 
6.66E-27 
3. 07E-05 

1.25E-03 
7.57E-13 
2. 88E-04 
3. 66E-28 
1. 69E-06 

1.00E-03 
6. 05E-13 
2 . 30E-04 
2. 93E-28 
1.35E-06 

1.71E-02 
6.28E-02 
4. 18E+00 
8. 07E-84

5. 66E-06 
3.43E-15 
1.30E-06 
1 . 66E-30 
7. 64E-09 

3. 11E-07 
1.88E-16 
7.16E-08 
9. 11E-32 
4.20E-10 

2. 49E-07 
1. 51E-16 
5.73E-08 
7. 29E-32 
3.36E-10 

4.26E-06 
1. 56E-05 
1.04E-03 
2.01E-87

4.57E+00 
1.59E-11 
1.72E-01 
1.34E-27 
1. 74E-04 

2.51E-01 
8.72E-13 
9.46E-03 
7. 39E-29 
9.55E-06 

2.01E-01 
6.97E-13 
7.56E-03 
5.91E-29 
7. 64E-06 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00

1. 11E-03 
4.35E-12 
3.29E-04 
1.71E-27 
7. 19E-06 

6. IOE-05 
2.39E-13 
1.81E-05 
9. 38E-29 
3. 95E-07 

4. 88E-05 
1.91E-13 
1.44E-05 
7.50E-29 
3. 16E-07 

4. 95E-05 
2.72E-04 
1. 65E-02 
4. 55E-85

5.42E-04 
7.48E-13 
2. 68E-04 
3. 69E-28 
1. 14E-06 

2.98E-05 
4. 11E-14 
1.47E-05 
2.02E-29 
6.29E-08 

2.38E-05 
3.29E-14 
1. 18E-05 
1.62E-29 
5.03E-08 

2.7 9E-04 
1. 18E-03 
7.39E-02 
9.62E-86

4.88E-02 
1. 69E-13 
1. 84E-03 
1.43E-29 
1. 86E-06 

2. 68E-03 
9.31E-15 
1.01E-04 
7. 88E-31 
1. 02E-07 

2. 15E-03 
7. 45E-15 
8. 08E-05 
6.30E-31 
8. 16E-08 

0.OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00

4. 39E-07 
1.49E-15 
1. 63E-07 
7.74E-31 
1. 93E-09 

2.41E-08 
8.17E-17 
8.94E-09 
4.25E-32 
1.06E-10 

1.93E-08 
6.54E-17 
7.15E-09 
3.40E-32 
8.50E-11 

8.54E-08 
1.39E-07 
2.07E-05 
1.84E-88

5.79E-06 
7. 99E-15 
2.86E-06 
3. 93E-30 
1.22E-08 

3. 18E-07 
4.39E-16 
1.57E-07 
2. 16E-31 
6.72E-10 

2. 55E-07 
3. 51E-16 
1.26E-07 
1.73E-31 
5.38E-10 

2.99E-06 
1.26E-05 
7.89E-04 
1.02E-87

I
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6. 12E-06 
6. 69E-78 
3.04E-16 
3. 51E-09 
3.02E-05 
4.44E-21 
1. 47E-11

0.OOE+00 7.96E-04 
O.OOE+00 1.03E-74 
O.OOE+00 8.04E-16 
0.OOE+00 2.90E-07 
O.OOE+00 3.35E-05 
O.OOE+00 3.24E-18 
0.OOE+00 1.36E-08 

5.21E+00 1.92E-02

XE-135 
XE-138 
fR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .014 HOURS: X/Q(SITE)= .32E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .39E-03 SEC/M3 SEC RELEASE RATE= .27E+03 VOL/DAY

CLEANUP RATES (HR-I)

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY

.000 

.000 

.000

SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE=3316.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 

(CURIES) (UCI/CM3) THYROID WH BODY BETA
CONTROL ROOM DOSES (REM) 

THYROID WH BODY BETA

ELEMENTAL 
1-131 5.66E-20 
1-132 3.42E-29 
1-133 1.30E-20 
1-134 1.65E-44 
1-135 7,63E-23 
PARTICULATE 
1-131 3.11E-21 
1-132 1.88E-30 
1-133 7.15E-22 
1-134 9.09E-46 
1-135 4.19E-24 
ORGANIC 
1-131 2.49E-21 
1-132 1.50E-30 
1-133 5.72E-22 
1-134 7.27E-46

9. 08E-18 
9. 92E-90 
4. 50E-28 
5.21E-21 
4 .48E-17 

6.59E-33 
2. 19E-23

FHA - CR, LPZ, 0-50 sec, CR, Sec not isolated

2.77E+02 
3.02E-70 
1.37E-08 
1. 59E-01 
1. 36E+03 
2. 01E-13 
6. 66E-04

4 .05E+01 
4. 48E-71 
2. 01E-09 
2. 32E-02 
1. 99E+02 
2. 94E-14 
9.75E-05

2.46E-02 
2. 69E-74 
1.22E-12 
1.41E-05 
1.21E-01 
1.79E-17 
5. 92E-08

9.59E-04 
2. 64E-75 
5. 03E-15 
3. 98E-07 
3. 27E-03 
2.28E-18 
2. 45E-09 

8. 05E-02

O.OOE+O0 
O.OOE+00 
O.OOE+00 
0.OOE+00 
O.OOE+O0 
0.OOE+00 
o.OOE+00 

5. 57E-02

3. 15E-07 
1.07E-78 
4.72E-18 
1.23E-10 
1. 36E-08 
6.38E-22 
4.60E-12 

2.20E-05

1. 02E-05 
2.81E-77 
5.37E-17 
4.25E-09 
3. 50E-05 
2. 43E-20 
2. 61E-11 

8. 60E-04

C/) a 
=C m 
m C; 
m 

C.)

2.52E+02 
1. 52E-07 
5. 80E+01 
7. 37E-23 
3.40E-01 

1. 38E+01 
8. 38E-09 
3. 19E+00 
4.05E-24 
1.87E-02 

1. 11E+01 
6.70E-09 
2. 55E+00 
3. 24E-24

3.94E+00 
2.38E-09 
9. 06E-01 
1. 15E-24 
5. 31E-03 

2. 16E-01 
1.31E-10 
4.98E-02 
6.33E-26 
2.92E-04 

1.73E-01 
1. 05E-10 
3.98E-02 
5.06E-26

2. 51E-02 
1.52E-11 
5.78E-03 
7. 35E-27 
3. 39E-05 

1. 38E-03 
8.35E-13 
3. 18E-04 
4. 04E-28 
1. 86E-06 

1. 1OE-03 
6. 68E-13 
2. 54E-04 
3.23E-28

6.25E-06 
3. 78E-15 
1.44E-06 
1.83E-30 
8. 44E-09 

3. 44E-07 
2.08E-16 
7. 91E-08 
1.01E-31 
4. 64E-10 

2.75E-07 
1. 66E-16 
6.33E-08 
8. 04E-32

4 .81E-01 
1. 67E-12 
1.81E-02 
1. 41E-28 
1. 83E-05 

2. 64E-02 
9. 16E-14 
9. 95E-04 
7.73E-30 
1.OOE-06 

2. 11E-02 
7.32E-14 
7.96E-04 
6. 18E-30

1. 17E-04 
4 .57E-13 

3. 46E-05 
1.79E-28 
7. 56E-07 

6.42E-06 
2.51E-14 
1.90E-06 
9.82E-30 
4. 15E-08 

5. 13E-06 
2.01E-14 
1.52E-06 
7. 85E-30

5.71E-05 
7.85E-14 
2.82E-05 
3.86E-29 
1.20E-07 

3. 13E-06 
4.32E-15 
1. 55E-06 
2. 12E-30 
6.61E-09 

2.51E-06 
3.45E-15 
1.24E-06 
1.70E-30

1. 14E-02 
3.94E-14 
4.28E-04 
3.33E-30 
4.33E-07 

6.25E-04 
2. 17E-15 
2,35E-05 
1.83E-31 
2.38E-08 

5.OOE-04 
1.73E-15 
1.88E-05 
1.4 6E-31

1. 02E-07 
3. 46E-16 
3.79E-08 
1. 80E-31 
4. 50E-10 

5. 62E-09 
1.90E-17 
2.08E-09 
9.87E-33 
2. 47E-11 

4.49E-09 
1. 52E-17 
1. 67E-09 
7. 90E-33

1. 35E-06 
1. 86E-15 
6.67E-07 
9. 13E-31 
2.85E-09 

7.42E-08 
1. 02E-16 
3.67E-08 
5.01E-32 
1.57E-10 

5.93E-08 
8.17E-17 
2.93E-08 
4.01E-32

SSCIEI
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1-135 3.36E-24 1.49E-02 2.33E-04 1.49E-06 3.71E-10 8.04E-07 3.32E-08 5.29E-09 1.90E-08 1.98E-11 1.25E-10 
AOBLE GASES 
XE-131M 4.25E-20 1.89E+02 2.96E+00 1.89E-02 4.70E-06 0.00E+00 5.212-06 2.94E-05 0.00E+00 1.99E-08 6.96E-07 

XE-133M 1.56E-19 6.95E+02 1.09E+01 6.93E-02 1.73E-05 0.00E+00 2.87E-05 1.24E-04 0.00E+00 3.24E-08 2.93E-06 

XE-133 1.04E-17 4.63E+04 7.24E+02 4.62E+00 1.15E-03 0.00E+00 1.74E-03 7.77E-03 0.00E+00 4.83E-06 1.84E-04 

XE-135M 2.00-101 8.90E-80 1.39E-81 8.87E-84 2.21E-87 0.OOE+00 4.70E-86 9.94E-87 0.00E+00 4.23E-89 2.35E-88 

XE-135 6.12E-20 2.72E+02 4.26E+00 2.72E-02 6.76E-06 0.00E+00 8.37E-05 1.01E-04 0.00E+00 7.34E-08 2.39E-06 

XE-138 6.66E-92 2.97E-70 4.64E-72 2.96E-74 7.37E-78 0.00E+00 1.07E-75 2.73E-76 0.00E+00 2.47E-79 6.47E-78 

KR-83M 3.03E-30 1.35E-08 2.11E-10 1.35E-12 3.35E-16 0.00E+00 8.45E-17 5.28E-16 0.00E+00 1.10E-18 1.25E-17 

KR-85M 3.51E-23 1.56E-01 2.44E-03 1.56E-05 3.88E-09 0.OOE+00 3.05E-08 4.19E-08 0.00E+00 2.87E-11 9.91E-10 
KR-85 3.02E-19 1.34E+03 2.10E+01 1.34E-01 3.33E-05 0.00E+00 3.53E-06 3.44E-04 0.00E+00 3.16E-09 8.15E-06 

KR-87 4.44E-35 1.98E-13 3.09E-15 1.97E-17 4.90E-21 0.00E+00 3.40E-19 2.39E-19 0.OOE+00 1.48E-22 5.64E-21 

KR-88 1.47E-25 6.56E-04 1.02E-05 6.54E-08 1.63E-11 0.00E+00 1.43E-09 2.57E-10 0.00E+00 1.07E-12 6.08E-12

5.48E-01 2.02E-03 8.47E-03 1.30E-02 5. 11E-06 2.00E-04

FHA - CR, LPZ, 0-50 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .025 HOURS: X/Q(SITE)= .32E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .39E-03 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-I) 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM 
(CURIES) (UCI/CM3)

SITE BOUNDARY DOSES (REM) 
THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 
1-132 
1-133 
1-134 
1-135

2. 40E-37 
1.45E-46 
5.53E-38 
6.97E-62 
3.24E-40

PARTICULATE 
1-131 1.32E-38 
1-132 7.96E-48 
1-133 3.04E-39 
1-134 3.83E-63

I

C/) a 
= m 
m Cl

2.52E+02 
1.52E-07 
5.80E+01 
7. 30E-23 
3.40E-01 

1.38E+01 
8.35E-09 
3. 19E+00 
4. 01E-24

0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00S+00 
0.00E+00 
0.00E+00 
0.OOE+00

2. 50E-02 
1. 51E-I1 
5.76E-03 
7.25E-27 
3.37E-05 

1.37E-03 
8. 29E-13 
3. 16E-04 
3.99E-28

6.23E-06 
3.76E-15 
1.432-06 
1.81E-30 
8. 39E-09 

3.42E-07 
2.06E-16 
7.87E-08 
9.92E-32

0.OOE+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0. OOE+00 

0. 00E+00 
0. OOE+00 
0.00E+00 
0. OOE+00

0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0. OOE+00 
0. OOE+00

9.53E-02 
3.30E-13 
3. 59E-03 
2.77E-29 
3. 62E-06 

5.23E-03 
1.81E-14 
1. 97E-04 
1. 52E-30

8. 57E-07 
2. 89E-15 
3.18E-07 
1. 50E-30 
3.77E-09 

4.71E-08 
1. 59E-16 
1.74E-08 
8.23E-32

1. 13E-05 
1. 55E-14 
5.59E-06 
7.61E-30 
2.38E-08 

6.21E-07 
8.54E-16 
3.07E-07 
4.18E-31
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1.87E-02 0.00E+00 1.85E-06 4.61E-10 O.O0E+00 O.00E+001-135 1.78E-41 

ORGANIC 
1-131 1.06E-38 
1-132 6.37E-48 
1-133 2.43E-39 
1-134 3.06E-63 
1-135 1.42E-41 
NOBLE GASES 
XE-131M 1.81E-37 
XE-133M 6.63E-37 
XE-133 4.42E-35 
XE-135M 8.24-119 
XE-135 2.60E-37 
XE-138 2.76-109 
KR-83M 1.28E-47 
KR-85M 1.49E-40 
KR-85 1.28E-36 
KR-87 1.87E-52 
KR-88 6.24E-43

1. 11E+01 
6.68E-09 
2. 55E+00 
3.2 1E-24 
1. 49E-02 

1.89E+02 
6.95E+02 
4 . 63E+04 
8. 64E-80 
2.72E+02 
2. 89E-70 
1.35E-08 
1.56E-01 
1. 34E+03 
1.96E-13 
6. 54E-04

0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
O.OOE+00 
0.OOE+00 
O.OOE+00 
O.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00

1. 10E-03 
6.63E-13 
2. 53E-04 
3. 19E-28 
1. 48E-06 

1.88E-02 
6.90E-02 
4. 60E+00 
8. 58E-84 
2. 70E-02 
2. 87E-74 
1. 34E-12 
1. 55E-05 
1.33E-01 
1. 95E-17 
6.4 9E-08

2. 74E-07 
1. 65E-16 
6.30E-08 
7. 94E-32 
3. 69E-10 

4. 68E-06 
1.72E-05 
1. 14E-03 
2. 14E-87 
6.73E-06 
7 14E-78 
3 .33E-16 
3. 86E-09 
3. 32E-05 
4. 85E-21 
1. 62E-11

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0,OOE+00 
0.OOE+00 
0.OOE+O0 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. 0OE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00

0.00E+00 1.99E-07 2.07E-10 1.31E-09

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00

4 .19E-03 

1.45E-14 
1.58E-04 
1.22E-30 
1.59E-07 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. 00E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

1.09E-01

3.76E-08 
1.27E-16 
1.40E-08 
6.58E-32 
1. 66E-10 

1. 67E-07 
2.71E-07 
4. OSE-05 
3. 48E-88 
6.15E-07 
2. 04E-78 
9, 18E-18 
2.40E-10 
2. 65E-08 
1.24E-21 
8. 96E-12 

4.28E-05

4. 97E-07 
6.83E-16 
2.46E-07 
3.34E-31 
1.05E-09 

5. 83E-06 
2. 46E-05 
1.54E-03 
1. 94E-87 
2. OOE-05 
5.34E-77 
1.04E-16 
8.29E-09 
6. 83E-05 
4.71E-20 
5.09E-11 

1. 68E-03

FHA - CR, LPZ, 0-50 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .500 HOURS: X/Q(SITE)= .11E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-i)

SPRAY PRIMARY SECONDARY CONT CENTER

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

ELEMENTAL 
1-131 
1-132 
1-133 
1-134

0.OOE+00 2.51E+02 0.OOE+00 
0.OOE+00 1.32E-07 0.OOE+00 
0.OOE+00 5.71E+01 0.OOE+00 
0.OOE+00 5.OOE-23 0.OOE+00

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM 
(CURIES) (UCI/CM3) 

2.09E-02 5.20E-06 
1.09E-11 2.72E-15 
4.74E-03 1.18E-06 
4.15E-27 1.03E-30

.000 

.000 

.000

1.000 
1.000 
1.000

SITE BOUNDARY DOSES (REM) 
THYROID WH BODY BETA 

0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00

1.000 
1.000 
1.000 

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA 

3.72E+00 3.34E-05 4.41E-04 
1.20E-11 1.05E-13 5.66E-13 
1.39E-01 1.23E-05 2.17E-04 
9.03E-28 4.87E-29 2.48E-28

= mi m t0 

-

,1>
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1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.00E+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M O.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.00E+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

3.23E-01 0.00E+00 2.68E-05

1.38E+01 
7. 24E-09 
3. 14E+00 
2. 75E-24 
1.78E-02 

1. 11E+01 
5.79E-09 
2. 51E+00 
2.20E-24 
1. 42E-02 

1. 89E+02 
6. 91E+02 
4. 62E+04 
2.44E-80 
2. 63E+02 
9. 35E-71 
1. 13E-08 
1. 45E-01 
1. 34E+03 
1. 51E-13 
5.81E-04

o.OOE+00 
o.OOE+00 
o.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
o.OOE+00 
o.OOE+00 
o.00E+00 
o.OOE+00 

o .OOE+00 

o .OOE+00 

o .OOE+00 

o .OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. 00E+00 
o.OOE+00

1. 15E-03 
6.01E-13 
2. 60E-04 
2.28E-28 
1. 47E-06 

9.18E-04 
4 .80E-13 

2. OBE-04 
1.82E-28 
1. IE-06 

1 . 57E-02 
5. 74E-02 
3.83E+00 
2. 02E-84 
2. 18E-02 
7.76E-75 
9. 37E-13 
1. 20E-05 
1. 12E-01 
1.26E-17 
4 .83E-08

6.68E-09 0.OOE+00 0.OOE+00

2. 86E-07 
1. 50E-16 
6.48E-08 
5. 67E-32 
3. 67E-10 

2. 28E-07 
1. 20E-16 
5. 18E-08 
4. 54E-32 
2. 94E-10 

3. 91E-06 
1. 43E-05 
9. 55E-04 
5. 04E-88 
5. 42E-06 
1. 93E-78 
2. 33E-16 
2. 99E-09 
2 .78E-05 
3. 13E-21 
1. 20E-11

O.OOE+00 
O.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

O.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

O .OOE+00 

0. OOE+00 
O OOE+00 
O .OOE+00 

0 .00E+00 

0 OOE+00 
O.OOE+O0 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

O.00E+00

0.00E+00 
O.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
O.OOE+00 

O.OOE+O0 
0. OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00

0.OOE+00 1.38E-04 1.44E-07 9.09E-07

0.0OE+00 
0. OOE+00 
0.0OE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
O.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOEE+00

2.04E-01 
6.59E-13 
7. 64E-03 
4. 96E-29 
7. 59E-06 

1. 63E-01 
5.28E-13 
6.11E-03 
3.97E-29 
6.07E-06 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 

4.24E+00

1. 84E-06 
5.79E-15 
6.76E-07 
2. 68E-30 
7. 90E-09 

1.47E-06 
4. 63E-15 
5.41E-07 
2. 14E-30 
6.32E-09 

6.51E-06 
1. 06E-05 
1.58E-03 
7. 75E-87 
2. 36E-05 
4.80E-77 
3.29E-16 
9.05E-09 
1.03E-06 
4.26E-20 
3.30E-10 

1. 67E-03

2.42E-05 
3.11E-14 
1. 19E-05 
1.36E-29 
5.OOE-08 

1.94E-05 
2.49E-14 
9.52E-06 
1.09E-29 
4. OOE-08 

2. 27E-04 
9. 56E-04 
6. O1E-02 
4. 31E-86 
7. 67E-04 
1. 25E-75 
3. 74E-15 
3. 12E-07 
2. 67E-03 
1. 62E-18 
1.88E-09 

6.55E-02

FHA - CR, LPZ, 0-50 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 1.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-I) 

SPRAY PRIMARY SECONDARY CONT CENTER

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

1.000 
1.000 
1.000

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

1.000 
1.000 
1.000 

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

1

= m 
F
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ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.00E+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.00E+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.00E+00 
KR-85M 0.00E+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

FHA - CR, LPZ, 0-50 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 2.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE-****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-i)

SPRAY PRIMARY 

.000

SECONDARY CONT CENTER

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

ELEMENTAL

2. 51E+02 
1. 13E-07 
5. 61E+01 
3. 35E-23 
3. 07E-01 

1.38E+01 
6.22E-09 
3. 08E+00 
1.84E-24 
1. 69E-02 

1. 10E+01 
4.98E-09 
2.47E+00 
1. 47E-24 
1. 35E-02 

1. 89E+02 
6. 87E+02 
4. 61E+04 
6.43E-81 
2. 53E+02 
2.85E-71 
9. 37E-09 
1. 34E-01 
1.34E+03 
1. 15E-13 
5. 14E-04

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.00E+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

1.73E-02 
7. 79E-12 
3. 86E-03 
2.30E-27 
2. 11E-05 

9. 48E-04 
4.28E-13 
2. 12E-04 
1.27E-28 
1. 16E-06 

7.59E-04 
3. 42E-13 
1.70E-04 
1.01E-28 
9.28E-07 

1.30E-02 
4. 72E-02 
3. 17E+00 
4.42E-85 
1.74E-02 
1. 96E-75 
6.45E-13 
9.20E-06 
9.24E-02 
7. 92E-18 
3.53E-08

4.30E-06 
1. 94E-15 
9. 61E-07 
5. 74E-31 
5.26E-09 

2. 36E-07 
1.07E-16 
5. 28E-08 
3.15E-32 
2. 89E-10 

1.89E-07 
8. 52E-17 
4.22E-08 
2. 52E-32 
2.31E-10 

3. 23E-06 
1. 18E-05 
7 .89E-04 

1. 1OE-88 
4. 33E-06 
4 88E-79 
1. 60E-16 
2.29E-09 
2. 30E-05 
1. 97E-21 
8.79E-12

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.00E+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 
0 OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00

o.OOE+00 
0.OOE+00 
o.OOE+00 
0. OOE+00 
o.OOE+00 

o.OOE+00 
0. OOE+00 
o.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+0O O.00E+-00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.00E+00 
0.OOE+00 

0. 00E+00 
0.00E+00 

0. 00E+00

0.00E+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00

3.25E+00 
9.08E-12 
1. 20E-01 
5.36E-28 
1. 15E-04 

1.79E-01 
4. 99E-13 
6.59E-03 
2. 95E-29 
6.32E-06 

1.43E-01 
3. 99E-13 
5.27E-03 
2. 36E-29 
5.06E-06 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

3.70E+00

2. 92E-05 
7. 97E-14 
1.06E-05 
2. 90E-29 
1.20E-07 

1. 61E-06 
4.38E-15 
5.83E-07 
1.59E-30 
6.58E-09 

1.29E-06 
3. 50E-15 
4. 66E-07 
1.27E-30 
5. 26E-09 

5. 69E-06 
9. 19E-06 
1. 38E-03 
1.87E-87 
1. 99E-05 
1. 33E-77 
2. 41E-16 
7. 34E-09 
9. 05E-07 
2. 86E-20 
2. 57E-10 

1. 46E-03

3.86E-04 
4.28E-13 
1.87E-04 
1.47E-28 
7.57E-07 

2. 12E-05 
2.35E-14 
1.03E-05 
8. 08E-30 
4.16E-08 

1.70E-05 
1. 88E-14 
8.21E-06 
6.47E-30 
3.33E-08 

1. 99E-04 
8. 33E-04 
5.25E-02 
1.04E-86 
6. 47E-04 
3. 48E-76 
2.74E-15 
2. 53E-07 
2. 34E-03 
1. 09E-18 
1.46E-09 

5.72E-02

1
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1.000 1.000 
1.000 1.000

ACTIVITY (CURIES)

ISOTOPE PRIMARY SECONDARY

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.00E+00 
1-134 0.00E+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.00E+00 
1-132 0.00E+00 
1-133 0.OOE+00 
1-134 0.00E+00 
1-135 0.00E+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.00E+00 
1-134 0.OOE+00 
1-135 0.00E+00 
NOBLE GASES 
ýE-131M 0.OOE+00 
XE-133M 0.00E+00 
XE-133 0.OOE+00 
XE-135m 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.00E+00 
KR-85M 0.00E+00 
KR-85 0.OOE+00 
KR-87 0.00E+00 
KR-88 0.OOE+00

2.50E+02 
8. 38E-08 
5. 43E+01 
1. 51E-23 
2. 77E-01 

1. 37E+01 
4. 60E-09 
2. 98E+00 
8. 28E-25 
1. 52E-02 

1. 10E+01 
3. 68E-09 
2. 39E+00 
6.62E-25 
1.22E-02 

1,89E+02 
6. 78E+02 
4. 58E+04 
4 48E-82 
2. 34E+02 
2. 65E-72 
6. 47E-09 
1. 14E-01 
1. 34E+03 
6.66E-14 
4 . 01E-04

RELEASE 

0.OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.OOE+00 
0,00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 

0.OOE+00 
0.0OE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
O.OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00

CONTROL ROOM 
(CURIES) (UCI/CM3)

1. 18E-02 
3. 95E-12 
2.56E-03 
7. 11E-28 
1.31E-05 

6. 48E-04 
2. 17E-13 
1. 41E-04 
3. 91E-29 
7. 18E-07 

5. 19E-04 
1.74E-13 
1. 13E-04 
3. 12E-29 
5.74E-07 

8.89E-03 
3.20E-02 
2. 16E+00 
2. 11E-86 
1. 1OE-02 
1.25E-76 
3. 05E-13 
5. 39E-06 
6.34E-02 
3. 14E-18 
1.89E-08

2. 94E-06 
9. 84E-16 
6.38E-07 
1.77E-31 
3.25E-09 

1.61E-07 
5. 41E-17 
3.50E-08 
9.72E-33 
1.79E-10 

1.29E-07 
4.33E-17 
2.80E-08 
7.78E-33 
1.43E-10 

2.21E-06 
7. 96E-06 
5. 38E-04 
5.26E-90 
2. 75E-06 
3. 1E-80 
7. 60E-17 
1 .34E-09 
1 .58E-05 
7. 82E-22 
4 .71E-12

SITE BOUNDARY DOSES (REM) CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA THYROID WH BODY BETA

0.OOE+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0. 00E+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.0OE+00 
0.OOE+00 
0. 00E+00

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 

0.00E+00 
0.00E+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.0 0E+00 
0.00E+00 
0.OOE+00 
0. OOE+00 
0.OOE+00

0. 00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. 00E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. 00E+00 

0. 00E+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00

4.91E+00 
1.lIE-lI 
1.77E-01 
4. 63E-28 
1. 62E-04 

2. 70E-01 
6.09E-13 
9.74E-03 
2.55E-29 
8.88E-06 

2.16E-01 
4. 87E-13 
7. 79E-03 
2.04E-29 
7. 10E-06

0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 
0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 
O.00E+00 0.OOE+00 0.00E+00 0.00E+00 
0.00E+00 0.00E+00 0.00E+00 0.00E+00 
0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 
0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 
0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 
0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 

0.OOE+00 0.00E+00 0.002+00 5.59E+00

4.42E-05 
9.72E-14 
1.57E-05 
2. 50E-29 
1. 68E-07 

2. 43E-06 
5. 34E-15 
8. 62E-07 
1.37E-30 
9.25E-09 

1. 94E-06 
4. 27E-15 
6. 90E-07 
1. 10E-30 
7. 40E-09 

8. 61E-06 
1.38E-05 
2.08E-03 
4.98E-88 
2. 85E-05 
4.20E-78 
2. 80E-16 
9. 92E-09 
1.37E-06 
2. 94E-20 
3.25E-10 

2.20E-03

5.83E-04 
5. 22E-13 
2. 76E-04 
1.27E-28 
1. 06E-06 

3.20E-05 
2.87E-14 
1.52E-05 
6. 98E-30 
5.85E-08 

2.56E-05 
2.30E-14 
1.21E-05 
5.59E-30 
4. 68E-08 

3.01E-04 
1.25E-03 
7. 92E-02 
2.77E-87 
9.28E-04 
1. 10E-76 
3. 18E-15 
3.42E-07 
3. 54E-03 
1. 12E-18 
1.85E-09 

8. 62E-02

FHA - CR, LPZ, 0-50 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 8.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE-****** PERCENT/DAY

X/Q CONT ROOM= .27E-08 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

PARTICULATE 
ORGANIC

.000 

.000
.000 
.000

.000 

.000
.000 
.000

C/) ;m 
= m 
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FILE NO.: 

1"7noA_•,7f1V) A DDVT')TYV "A

I I --

CLEANUP RATES (HR-i)

PRIMARY SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000
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FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM 
(CURIES) (UCI/CM3)

SITE BOUNDARY DOSES (REM) CONTROL ROOM DOSES (REM) 

THYROID WH BODY BETA THYROID WH BODY BETA

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.00E+00 
ý-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

2.45E+02 
1.37E-08 
4.46E+01 
1.25E-25 
1.49E-01 

1. 35E+01 
7. 55E-10 
2. 45E+00 
6.85E-27 
8. 19E-03 

1.08E+01 
6.04E-10 
1.96E+00 
5.48E-27 
6.55E-03 

1. 86E+02 
6, 28E+02 
4. 43E+04 
5. 13E-89 
1.49E+02 
1.70E-78 
6.99E-10 
4.44E-02 
1.34E+03 
2. 50E-15 
9. 07E-05

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00

1.20E-03 
6.7 6E-14 
2. 19E-04 
6.13E-31 
7. 32E-07 

6. 61E-05 
3.71E-15 
1.20E-05 
3. 37E-32 
4. 02E-08 

5.29E-05 
2. 97E-15 
9.63E-06 
2. 69E-32 
3. 22E-08 

9.13E-04 
3.09E-03 
2. 18E-01 
2. 52E-94 
7. 30E-04 
8. 38E-84 
3. 44E-15 
2. 18E-07 
6.61E-03 
1.23E-20 
4. 46E-10

3.OOE-07 
1. 68E-17 
5. 45E-08 
1.53E-34 
1. 82E-10 

1. 65E-08 
9. 24E-19 
3.OOE-09 
8. 38E-36 
1.00E-11 

1. 32E-08 
7. 39E-19 
2. 40E-09 
6.70E-36 
8.01E-12 

2.27E-07 
7. 69E-07 
5. 43E-05 
6.27E-98 
1. 82E-07 
2. 09E-87 
8. 56E-19 
5. 43E-11 
1. 64E-06 
3. 06E-24 
1. lIE-13

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00

9.53E+00 
1.12E-11 
3.20E-01 
2.07E-28 
2.48E-04 

5.23E-01 
6.17E-13 
1.76E-02 
1. 14E-29 
1. 36E-05 

4. 19E-01 
4. 93E-13 
1.41E-02 
9.08E-30 
1. 09E-05 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

1. 08E+01

8.57E-05 
9.85E-14 
2.83E-05 
1. 12E-29 
2.58E-07 

4.71E-06 
5.41E-15 
1.56E-06 
6.13E-31 
1.42E-08 

3.76E-06 
4.33E-15 
1.24E-06 
4.90E-31 
1. 13E-08 

1. 67E-05 
2. 61E-05 
4 .02E-03 
2. 50E-89 
4. 65E-05 
2. 86E-79 
2.49E-16 
1.35E-08 
2. 68E-06 
1. 93E-20 
3. 66E-10 

4.24E-03

1. 13E-03 
5.29E-13 
4. 98E-04 
5. 66E-29 
1. 63E-06 

6.21E-05 
2.91E-14 
2.74E-05 
3.11E-30 
8. 96E-08 

4.97E-05 
2.33E-14 
2.19E-05 
2.49E-30 
7. 16E-08 

5.85E-04 
2.37E-03 
1.53E-01 
1. 39E-88 
1.51E-03 
7.48E-78 
2. 83E-15 
4. 65E-07 
6.92E-03 
7. 33E-19 
2.08E-09 

1.66E-01

FHA - CR, LPZ, 0-50 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

VTECH
CLIENT:

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

1

C/) zt 
= m 
m C) 

c) cji

SCLIENT
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AT 24.000 HOURS: X/Q(SITE)= .16E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .64E-07 SEC/M3 SEC RELEASE RATE= .00E+00 VOL/DAY

CLEANUP RATES (HR-I) 
- - - - -- - - -

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM 
(CURIES) (UCI/CM3)

SITE BOUNDARY DOSES (REM) CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA THYROID WH BODY BETA

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
'1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES
XE-131M 
XE-133M 
XE-133 
XE-135M 
XE-135 
XE- 138 
KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

0.OOE+00 
0.OOE+00 
0. 00E+00 
0 OOE+00 
0 OOE+00 
0. OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
0.OOE+00 
0.OOE+00

[LET I

2. 31E+02 
1. lIE-10 
2. 63E+01 
3.48E-31 
2.85E-02 

1.27E+01 
6.08E-12 
1. 44E+00 
1. 91E-32 
1. 57E-03 

1. 02E+01 
4. 87E-12 
1. 15E+00 
1. 53E-32 
1.25E-03 

1.79E+02 
5. 12E+02 
4. 06E+04 
1.58-107 
4. 40E+01 
5.27E-95 
1. 85E-12 
3. 56E-03 
1. 34E+03 
3. 94E-19 
1.72E-06

0. 00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00

2.73E-06 
1. 31E-18 
3. 11E-07 
4. 12E-39 
3. 37E-10 

1. 50E-07 
7. 20E-20 
1.71E-08 
2.27E-40 
1.85E-11 

1.20E-07 
5.76E-20 
1.37E-08 
1. 81E-40 
1. 48E-11 

2. lIE-06 
6.06E-06 
4.81E-04 
1.87-115 
5.21E-07 
6.23-103 
2. 19E-20 
4.21E-11 
1. 59E-05 
4. 66E-27 
2 . 04E-14

6. 81E-10 
3 .26E-22 
7. 74E-11 
1.03E-42 
8. 40E-14 

3. 74E-11 
1.79E-23 
4 .25E-12 

5. 64E-44 
4.62E-15 

2. 99E-11 
1. 43E-23 
3. 40E-12 
4. 51E-44 
3. 69E-15 

5.26E-10 
1.51E-09 
1.20E-07 
4.65-119 
1. 30E-10 
1.55-106 
5.46E-24 
1.05E-14 
3. 96E-09 
1. 16E-30 
5. 08E-18

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. 00E+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. 00E+00 

0. OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.0 0E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00

m 
C)

0. OOE+00 
0.00E+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0 OOE+00 
0.OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00

1.08E+00 
1. 95E-13 
2. 99E-02 
1.78E-31 
1. 47E-05 

5. 93E-02 
1.07E-14 
1.64E-03 
9.79E-33 
8.08E-07 

4.75E-02 
8. 58E-15 
1.31E-03 
7.83E-33 
6.46E-07 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

1.22E+00

9.71E-06 
1.71E-15 
2. 64E-06 
9. 62E-33 
1.53E-08 

5.33E-07 
9.41E-17 
1.45E-07 
5.29E-34 
8.41E-10 

4.27E-07 
7.53E-17 
1. 16E-07 
4.23E-34 
6.73E-10 

1.91E-06 
2.79E-06 
4. 50E-04 
2. 98E-97 
3.29E-06 
1.92E-86 
2.83E-18 
5.68E-10 
3. 11E-07 
7.56E-23 
8.84E-12 

4.72E-04

1.28E-04 
9.20E-15 
4. 65E-05 
4.89E-32 
9.68E-08 

7.04E-06 
5.05E-16 
2.56E-06 
2. 68E-33 
5. 32E-09 

5.63E-06 
4.04E-16 
2.05E-06 
2.15E-33 
4.25E-09 

6.68E-05 
2.53E-04 
1.71E-02 
1.66E-96 
1.07E-04 
5.02E-85 
3.22E-17 
1.96E-08 
8.04E-04 
2.88E-21 
5.02E-11 

1.85E-02
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FHA - CR, LPZ, 0-50 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 96.000 HOURS: X/Q(SITE)= .58E-05 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .12E-07 SEC/M3 SEC RELEASE RATE= .00E+00 VOL/DAY

CLEANUP RATES (HR-i) 
--=========== == = =======-- - - --====

SPRAY PRIMARY SECONDARY CONT CENTER

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM 
(CURIES) (UCI/CM3)

.000 

.000 

.000

SITE BOUNDARY DOSES 
THYROID WH BODY

1.000 
1.000 
1.000 

(REM) 
BETA

1.000 
1.000 
1.000

CONTROL ROOM DOSES (REM)
THYROID WH BODY BETA

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES
XE-131M 
XE-133M 
XE-133 
XE-135M 
XE-135 
XE-138 
KR-83M 
KR-85M

0. OOE+00 
0. 00E+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0.OOE+00

1

1.78E+02 
4 .19E-20 

2. 44E+00 
3. 56E-56 
1. 68E-05 

9. 81E+00 
2.30E-21 
1. 34E-01 
1. 96E-57 
9.21E-07 

7.85E+00 
1.84E-21 
1. 07E-01 
1.57E-57 
7.37E-07 

1.50E+02 
2. 04E+02 
2. 74E+04 
7.89-191 
1.86E-01 
2.67-169 
4.71E-24 
4.18E-08

0.00E+00 
0.O0E+00 
0. 00E+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 

0.OOE+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. 00E+00 
0.OOE+00 
0.00E+00 
0. 00E+00 
0.OOE+00

m 

CV 

C, 
-=

3. 47E-18 
8. 16E-40 
4.75E-20 
6.94E-76 
3.26E-25 

1.91E-19 
4. 48E-41 
2. 61E-21 
3. 81E-77 
1.79E-26 

1. 53E-19 
3.58E-41 
2.09E-21 
3.05E-77 
1.43E-26 

2. 92E-18 
3. 97E-18 
5. 33E-16 
1.54-210 
3. 61E-21 
5.19-189 
9. 18E-44 
8. 13E-28

8. 65E-22 
2.03E-43 
1. 18E-23 
1.73E-79 
8. 12E-29 

4.75E-23 
1. 12E-44 
6. 49E-25 
9. 49E-81 
4 ,46E-30 

3. 80E-23 
8.92E-45 
5. 20E-25 
7.59E-81 
3. 57E-30 

7.26E-22 
9. 88E-22 
1.33E-19 
3.82-214 
9. OOE-25 
1.29-192 
2.28E-47 
2.02E-31

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 OOE+00 
0. OOE+00 
0. OOE+00

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00

2. 46E-03 
3. 78E-18 
4.25E-05 
1.20E-39 
6.77E-09 

1.35E-04 
2.08E-19 
2.33E-06 
6.59E-41 
3.72E-10 

1.08E-04 
1. 66E-19 
1.87E-06 
5.27E-41 
2. 98E-10 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00

2.21E-08 
3. 32E-20 
3.76E-09 
6.47E-41 
7.05E-12 

1.21E-09 
1.83E-21 
2.06E-10 
3. 56E-42 
3.88E-13 

9.72E-10 
1. 46E-21 
1. 65E-10 
2. 85E-42 
3. 1OE-13 

4. 43E-09 
5. 48E-09 
9. 94E-07 
2.21-118 
2.35E-09 
1.43-105 
1.81E-23 
1. 1OE-13

2. 92E-07 
1.78E-19 
6. 61E-08 
3.29E-40 
4.46E-11 

1. 60E-08 
9.80E-21 
3. 63E-09 
1. 81E-41 
2. 45E-12 

1.28E-08 
7. 84E-21 
2.91E-09 
1.45E-41 
1. 96E-12 

1. 55E-07 
4. 97E-07 
3.78E-05 
1.23-117 
7. 64E-08 
3.73-104 
2. 06E-22 
3. 78E-12
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0.OOE+00 1.34E+03 0.OOE+00 2.61E-17 6.51E-21 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 7.51E-10 1.94E-06 

0.OOE+00 3.05E-36 0.OOE+00 5.95E-56 1.48E-59 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 2.87E-29 1.09E-27 

0.00E+00 3.10E-14 0.00E+00 6.04E-34 1.50E-37 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 4.04E-16 2.30E-15 
-------------------------------------------------- -------- -------- -------- -------- -------
0.OOE+00 0.00E+00 0.OOE+00 2.75E-03 1.04E-06 4.09E-05 

FHA - CR, LPZ, 0-50 sec, CR, Sec not isolated

ANALYSIS BASED ON: I MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 720.000 HOURS: X/Q(SITE)= .17E-05 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .66E-08 SEC/M3 SEC RELEASE RATE= .00E+00 VOL/DAY 

CLEANUP RATES (HR-I) FILTER NON-I 
== = = == = = == = = == = = == = = == = = == === === = = = =

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 
.000 
.000

PRIMARY SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

RELEASE

1.000 
1.000 
1.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

REMOVAL FACTORS 

CONT CENTER

1.000 
1.000 
1.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE 

ELEMENTAL 
1-131 0.OOE+00 1.90E+01 0.OOE+00 
1-132 0.OOE+00 9.22-102 0.OOE+00 
1-133 0.OOE+00 2.76E-09 0.OOE+00 
1-134 0.OOE+00 0.OOE+00 0.OOE+00 
1-135 0.OOE+00 1.68E-33 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 1.04E+00 0.OOE+00 
1-132 0.OOE+00 5.06-103 0.OOE+00 
1-133 0.OOE+00 1.52E-10 0.OOE+00 
1-134 0.OOE+00 0.OOE+00 0.OOE+00 
1-135 0.OOE+00 9.22E-35 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 8.36E-01 0.OOE+00 
1-132 0.OOE+00 4.05-103 0.OOE+00 
1-133 O.OOE+00 1.21E-10 0.OOE+00 
1-134 0.OOE+00 0.OOE+00 0.OOE+00 
1-135 0.OOE+00 7.37E-35 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 3.26E+01 0.00E+00 
XE-133M 0.OOE+00 7.02E-02 0.OOE+00

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.0OE+00 
0. OOE+00

0.003E+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. 00E+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0. OOE+00 
0. OOE+00 
0, OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 

0. 00E+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00

0. OOE+00 
0. 00E+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

3. 12E-15 
2. 36E-39 
6.48E-18 
2.02E-76 
6.55E-24 

1.72E-16 
1. 29E-40 
3.56E-19 
1. 11E-77 
3. 60E-25 

1.37E-16 
1.04E-40 
2.85E-19 
8.87E-78 
2.88E-25

2. 81E-20 
2.07E-41 
5. 74E-22 
1.09E-77 
6.82E-27 

1. 54E-21 
1. 14E-42 
3. 15E-23 
5. 98E-79 
3.75E-28 

1.23E-21 
9.09E-43 
2.52E-23 
4.79E-79 
3.OOE-28

3.71E-19 
1.11E-40 
1.01E-20 
5.53E-77 
4 .31E-26 

2.04E-20 
6.1OE-42 
5. 55E-22 
3. 04E-78 
2. 37E-27 

1.63E-20 
4. 88E-42 
4. 44E-22 
2. 43E-78 
1. 90E-27

0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 6.12E-21 2.14E-19 
0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 3.59E-21 3.25E-19

KR-85 
KR-87 
KR-88

U') 2 
=- m 
m 0 

M ZI 
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0. OOE+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00

0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00

0.00E+00 0.00E+00 
0.00E+00 0.00E+00 
0.00E+00 0.00E+00 
0.00E+00 0.00E+00 
0.00E+00 0.00E+00 
0.OOE+00 0.00E+00 
0.OOE+00 0.OOE+00 
0.00E+00 0.OOE+00 
0.00E+00 0.00E+00 

0.00E+00 0.00E+00

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 

0.00E+00

0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0. OOE+00 
0.002+00 
0.00E+00 
0.00E+00 

3.44E-15

1.10E-18 
1.82-213 
1.63E-23 
1.19-191 
7.56E-47 
2.12E-30 
1.24E-21 
3.66E-58 
1.20E-35 

1.14E-18

4.20E-17 
1.01-212 
5.30E-22 
3.11-190 
8. 60E-46 
7.30E-29 
3.19E-18 
1.39E-56 
6.80E-35 

4.61E-17

TOTAL DOSES 0-30 DAYS

5.76E-0 2.13E02 8.89E02 2.58E01 1.1====== 3.E-0===1 = 
5.76E+00 2.132-02 8.892-02 2.582+01 1.01E-02 3.96E-01

FHA - CR, LPZ, 0-50 sec, CR, Sec not isolated

lISOTOPE 
2. HRS 

ELEMENTAL 
1-131 4.13E+01 
1-132 2.51E-08 
1-133 9.52E+00 
1-134 1.22E-23 
1-135 5.58E-02 
PARTICULATE 
1-131 2.27E+00 
1-132 1.38E-09 
1-133 5.23E-01 
1-134 6.68E-25 
1-135 3.07E-03 
ORGANIC 
1-131 1.82E+00 
1-132 1.10E-09 
1-133 4.18E-01 
1-134 5.34E-25 
1-135 2.45E-03 
NOBLE GASES
XE-131M 
XE-133M 
XE-133 
XE-135M 
XE-135 
XE-138 
KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

3.11E+01 
1. 14E+02 
7.60E+03 
1.49E-80 
4.47E+01 
4.95E-71 
2.22E-09 
2.57E-02 
2.20E+02 
3.25E-14 
1. 08E-04

8. HRS 24. HRS

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0. OOE+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
O.OOE+00 
0. OOE+00 
O.OOE+00

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
O.OOE+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0 OOE+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0. 00E+00 
0.00E+00

ACTIVITY RELEASED (CURIES) 
96. HRS 720. HRS

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
O.OOE+00 
0.00E+00 
0.00E+00

0.00E+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00

4 .13E+01 
2. 51E-08 
9.52E+00 
1.22E-23 
5.58E-02 

2.27E+00 
1.38E-09 
5.23E-01 
6. 68E-25 
3.07E-03 

1.82E+00 
1.10E-09 
4 . 18E-01 
5.34E-25 
2.45E-03 

3.11E+01 
1. 14E+02 
7. 60E+03 
1. 49E-80 
4. 47E+01 
4. 95E-71 
2.22E-09 
2. 57E-02 
2. 20E+02 
3.25E-14 
1.08E-04

XE-133 
XE-135M 
XE-135 
XE-138 
KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

0.OOE+00 
0.00E+00 
0. OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0. 00E+00

9.01E+02 
0.00E+00 
4.83E-22 
0.OOE+00 
0.00E+00 
7. 75E-51 
1.34E+03 
0.00E+00 
2.35E-81

0. OOE+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0.00S+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00

1
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END EXECUTION DATE: 12/03/1999 

END EXECUTION TIME: 09:24:03.66
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Analysis with 70 second isolation (FhalO)
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AXIDENT VER 2 MOD 4 
PRODUCTION DATE 02/18/92 
BEGIN EXECUTION DATE: 12/03/1999 
BEGIN EXECUTION TIME: 22:32:42.30 

1 FHA - CR, LPZ, 0-70 sec, CR, Sec not isolated 
2 10 2 0.0 1.0 
3 -1 1.0E7 1.4186E5 6.46E4 
4 0.0 0.0 0.0 1.0 1.0 7.95E5 0.0 
5 45.0 70.0 90.0 1.8E3 3.6E3 7,2E3 2.88E4 8.64E4 3.456E5 2.592E6 

6 10*1.0 
7 2"3.10E-3 8*0 
8 10*1.0 
9 2*3316 8*891 

10 3"2.9E-4 1.10E-4 4.OOE-5 4.OOE-5 4.OOE-5 1.60E-5 5.80E-6 1.70E-6 

11 3*3.051E-4 1.OOE-9 1.00E-9 1.00E-9 2.65E-9 6.41E-8 1.20E-8 6.64E-9 
12 10*0.0 
13 10*0.0 
14 10*0.0 
15 10*0.0 
16 10*0.0 
17 10*0.0 
18 10*0.0 
19 10*0.0 
20 10*0.0 
21 1.0 1.0 1.0 1.0 1.0 1.0 

22 1.0 1.0 1.0 
23 1.289E+03 7.833E-07 2.969E+02 3.813E-22 1.742E+00 2.205E+02 8.096E+02 5.392E+04 

24 1.075E-79 3.174E+02 3.570E-70 1.581E-08 1.823E-01 1.564E+03 2.317E-13 7.658E-04 

FHA - CR, LPZ, 0-70 sec, CR, Sec not isolated 

INITIAL CONTAINMENT INVENTORY 

n ISOTOPE ACTIVITY (CURIES) 

= m 
r1 z 1-131 1.289E+03 

1-132 7.833E-07 
1-133 2.969E+02 
1-134 3.813E-22 
1-135 1.742E+00 
XE-131M 2.205E+02 
XE-133M 8.096E+02 
XE-133 5.392E+04 
XE-135M 1.075E-79 
XE-135 3.174E+02 
XE-138 3.570E-70 
"KR-83M 1.581E-08
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KR-85M 
KR-85 
KR-87 
KR-88 

FHA - CR, LPZ, 0-70 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .013 HOURS: X/Q(SITE)= .29E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .31E-03 SEC/M3 SEC RELEASE RATE= .27E+03 VOL/DAY

CLEANUP RATES (HR-I) 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 
.000 
.000

.000 

.000 

.000

.000 

.000 

.000

.000 
.000 
.000

CONTROL ROOM INTAKE=3316.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY REhEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 

(CURIES) (UCI/CM3) THYROID WH BODY BETA
CONTROL ROOM DOSES (REM) 

THYROID WH BODY BETA

ELEMENTAL 
1-131 8.39E-18 
1-132 5.08E-27 
1-133 1.93E-18 
1-134 2.46E-42 
1-135 1.13E-20 
PARTICULATE 
1-131 4.61E-19 
1-132 2.79E-28 
1-133 1.06E-19 
1-134 1.35E-43 
1-135 6.23E-22 
ORGANIC 
1-131 3.69E-19 
1-132 2.23E-28 
1-133 8.50E-20 
1-134 1.08E-43 
1-135 4.98E-22 
NOBLE GASES 
XE-131M 6.31E-18 
XE-133M 2.32E-17 
XE-133 1.54E-15 
XE-135M 2.98E-99

m 

C) 

c7)

1.823E-01 
1.564E+03 
2. 317E-13 
7. 658E-04

2. 56E+02 
1. 55E-07 
5.89E+01 
7 .49E-23 
3.45E-01 

1. 41E+01 
8. 51E-09 
3.24E+00 
4.12E-24 
1. 90E-02 

1. 12E+01 
6.81E-09 
2.59E+00 
3. 29E-24 
1.52E-02 

1. 92E+02 
7.06E+02 
4.70E+04 
9.07E-80

3.74E+01 
2.27E-08 
8. 61E+00 
1. lOE-23 
5.05E-02 

2.05E+00 
1 .25E-09 

4.73E-01 
6.05E-25 
2.77E-03 

1. 64E+00 
9. 97E-10 
3. 78E-01 
4 .84E-25 

2. 22E-03 

2.81E+01 
1.03E+02 
6. 87E+03 
1.35E-80

1.77E-02 
1. 07E-11 
4. 07E-03 
5. 18E-27 
2.39E-05 

9. 72E-04 
5. 89E-13 
2.24E-04 
2. 85E-28 
1.31E-06 

7.78E-04 
4. 71E-13 
1.79E-04 
2.28E-28 
1.05E-06 

1.33E-02 
4. 89E-02 
3. 25E+00 
6.27E-84

4.41E-06 
2. 67E-15 
1.01E-06 
1.29E-30 
5. 95E-09 

2. 42E-07 
1. 47E-16 
5.57E-08 
7.09E-32 
3.27E-10 

1. 94E-07 
1. 17E-16 
4 .46E-08 
5.67E-32 
2. 61E-10 

3.31E-06 
1.22E-05 
8. 1OE-04 
1. 56E-87

4.14E+00 
1.44E-11 
1.56E-01 
1.22E-27 
1.58E-04 

2.27E-01 
7. 90E-13 
8.57E-03 
6.69E-29 
8. 66E-06 

1. 82E-01 
6.32E-13 
6.8 6E-03 
5. 35E-29 
6.92E-06 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00

1.01E-03 
3.95E-12 
2.98E-04 
1.55E-27 
6.51E-06 

5. 53E-05 
2. 17E-13 
1. 64E-05 
8. 50E-29 
3. 58E-07 

4.42E-05 
1. 73E-13 
1. 31E-05 
6.80E-29 
2.86E-07 

4.48E-05 
2.47E-04 
1. 50E-02 
4 .12E-85

4.91E-04 
6.78E-13 
2.43E-04 
3. 34E-28 
1.04E-06 

2.70E-05 
3. 72E-14 
1.33E-05 
1.84E-29 
5.70E-08 

2. 16E-05 
2. 98E-14 
1.07E-05 
1.47E-29 
4.56E-08 

2.53E-04 
1.07E-03 
6. 69E-02 
8.72E-86

3. 80E-02 
1. 32E-13 
1. 43E-03 
1. 12E-29 
1.44E-06 

2.09E-03 
7.24E-15 
7 .86E-05 
6. 13E-31 
7. 94E-08 

1. 67E-03 
5.79E-15 
6.29E-05 
4. 90E-31 
6.35E-08 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

3.41E-07 
1.16E-15 
1.27E-07 
6.02E-31 
1.50E-09 

1.88E-08 
6.36E-17 
6.96E-09 
3.31E-32 
8.27E-11 

1. 50E-08 
5.09E-17 
5.57E-09 
2. 65E-32 
6.61E-11 

6. 64E-08 
1. 08E-07 
1. 61E-05 
1.43E-88

4.51E-06 
6.21E-15 
2.23E-06 
3. 06E-30 
9.51E-09 

2.48E-07 
3.41E-16 
1.22E-07 
1. 68E-31 
5.23E-10 

1.98E-07 
2.73E-16 
9.80E-08 
1.34E-31 
4. 18E-10 

2.32E-06 
9.79E-06 
6.14E-04 
7. 96E-88

1-70530-m-01 - APPPNDIXN
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4.76E-06 
5.21E-78 
2 .36E-16 
2.73E-09 
2. 35E-05 
3. 46E-21 
1. 15E-1I

0.00E+00 7.21E-04 8.69E-04 
0.OOE+00 9.33E-75 2.39E-75 
0.OOE+00 7.29E-16 4.56E-15 
0.00E+00 2.63E-07 3.61E-07 
0.00E+00 3.04E-05 2.97E-03 
0.OOE+00 2.93E-18 2.06E-18 
0.OOE+00 1.23E-08 2.22E-09 

4.72E+00 1.74E-02 7.29E-02

0. 00E+00 
0. OOE+00 
0.OOE+00 
o.OOE+00 
0.00E+00 
0.00E+00 
0.OOE+00 

4. 33E-02

2. 45E-07 
8.36E-79 
3. 67E-18 
9.59E-11 
1.05E-08 
4. 96E-22 
3.58E-12

7. 97E-06 
2. 18E-77 
4. 18E-17 
3.31E-09 
2.72E-05 
1.89E-20 
2.03E-11

1.71E-05 6.69E-04

XE-135 
XE-138 
KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .019 HOURS: X/Q(SITE)= .29E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .31E-03 SEC/M3 SEC RELEASE RATE= .27E+03 VOL/DAY

CLEANUP RATES (HR-I) 
-PRA PRMAR=SEOND========----- CENTER 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE=3316.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 1.17E-28 
1-132 7.04E-38 
1-133 2.68E-29 
1-134 3.40E-53 
1-135 1.57E-31 
PARTICULATE 
1-131 6.40E-30 
1-132 3.87E-39 
1-133 1.47E-30 
1-134 1.87E-54 
1-135 8.64E-33 
ORGANIC 
1-131 5.12E-30 
1-132 3.10E-39 
1-133 1.18E-30 
1-134 1.49E-54

9.08E-18 
9. 92E-90 
4.50E-28 
5. 21E-21 
4. 48E-17 
6.59E-33 
2. 19E-23

FHA - CR, LPZ, 0-70 sec, CR, Sec not isolated

2. 77E+02 
3. 02E-70 
1. 37E-08 
1. 59E-01 
1. 36E+03 
2. 01E-13 
6.66E-04

4. 05E+01 
4.48E-71 
2.01E-09 
2. 32E-02 
1. 99E+02 
2. 94E-14 
9.75E-05

1.91E-02 
2.09E-74 
9.50E-13 
1. 1OE-05 
9.44E-02 
1. 39E-17 
4. 61E-08
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2.37E+02 
1.43E-07 
5.45E+01 
6. 90E-23 
3.19E-01 

1.30E+01 
7. 86E-09 
2. 99E+00 
3.79E-24 
1.75E-02 

1.04E+01 
6. 29E-09 
2.40E+00 
3. 03E-24

1.91E+01 
1.15E-08 
4.39E+00 
5.57E-24 
2.57E-02 

1. 05E+00 
6.34E-10 
2.41E-01 
3.06E-25 
1.41E-03 

8.39E-01 
5.07E-10 
1.93E-01 
2.45E-25

2.66E-02 
1. 61E-11 
6.12E-03 
7.74E-27 
3. 59E-05 

1.4 6E-03 
8. 83E-13 
3. 36E-04 
4.26E-28 
1.97E-06 

1. 17E-03 
7. 06E-13 
2.69E-04 
3.40E-28

6. 62E-06 
4 . 00E-15 
1. 52E-06 
1 .93E-30 
8.93E-09 

3. 64E-07 
2.20E-16 
8.37E-08 
1.06E-31 
4.91E-10 

2. 91E-07 
1.76E-16 
6.70E-08 
8.47E-32

2.11E+00 
7.32E-12 
7.96E-02 
6.17E-28 
8.03E-05 

1.16E-01 
4.02E-13 
4.37E-03 
3.39E-29 
4.41E-06 

9.28E-02 
3.22E-13 
3.50E-03 
2.71E-29

5.13E-04 
2.01E-12 
1.52E-04 
7.83E-28 
3.32E-06 

2.82E-05 
1.10E-13 
8.35E-06 
4.30E-29 
1.82E-07 

2.26E-05 
8.83E-14 
6. 68E-06 
3.44E-29

2.51E-04 
3.45E-13 
1.24E-04 
1. 69E-28 
5.29E-07 

1.38E-05 
1.89E-14 
6.81E-06 
9.29E-30 
2.91E-08 

1.10E-05 
1.52E-14 
5.45E-06 
7.43E-30

5.28E-02 
1.83E-13 
1.99E-03 
1. 54E-29 
2.01E-06 

2. 90E-03 
1.00E-14 
1.09E-04 
8.46E-31 
1.10E-07 

2.32E-03 
8. 03E-15 
8.74E-05 
6.77E-31

4.74E-07 
1. 60E-15 
1.76E-07 
8.32E-31 
2.09E-09 

2. 61E-08 
8.81E-17 
9.66E-09 
4.57E-32 
1. 15E-10 

2.09E-08 
7.05E-17 
7.73E-09 
3.66E-32

6.26E-06 
8.61E-15 
3.10E-06 
4.22E-30 
1. 32E-08 

3.44E-07 
4.73E-16 
1.70E-07 
2.32E-31 
7.26E-10 

2.75E-07 
3.79E-16 
1.36E-07 
1. 86E-31
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1-135 6.91E-33 1.40E-02 1.13E-03 1.58E-06 3.92E-10 3.53E-06 1.46E-07 2.32E-08 8.82E-08 9.18E-11 5.81E-10 
NOBLE GASES 
XE-131M 8.77E-29 1.78E+02 1.43E+01 2.OOE-02 4.98E-06 0.OOE+00 2.29E-05 1.29E-04 0.00E+00 9.23E-08 3.23E-06 

XE-133M 3.22E-28 6.54E+02 5.27E+01 7.34E-02 1.83E-05 0.00E+00 1.26E-04 5.44E-04 0.00E+00 1.50E-07 1.36E-05 

XE-133 2.14E-26 4.35E+04 3.51E+03 4.89E+00 1.22E-03 0.00E+00 7.63E-03 3.42E-02 0.00E+00 2.24E-05 8.53E-04 

XE-135M 4.06-110 8.24E-80 6.70E-81 9.26E-84 2.30E-87 0.00E+00 2.05E-85 4.34E-86 0.00E+00 1.95E-88 1.08E-87 

XE-135 1.26E-28 2.56E+02 2.06E+01 2.87E-02 7.15E-06 0.OOE+00 3.68E-04 4.43E-04 0.00E+00 3.40E-07 1.11E-05 

XE-138 1.36-100 2.75E-70 2.24E-71 3.09E-74 7.69E-78 0.00E+00 4.65E-75 1.19E-75 0.OOE+00 1.14E-78 2.98E-77 

KR-83M 6.24E-39 1.27E-08 1.02E-09 1.42E-12 3.54E-16 0.00E+00 3.71E-16 2.32E-15 0.00E+00 5.09E-18 5.79E-17 

KR-85M 7.23E-32 1.47E-01 1.18E-02 1.65E-05 4.10E-09 0.00E+00 1.34E-07 1.84E-07 0.00E+00 1.33E-10 4.59E-09 

KR-85 6.22E-28 1.26E+03 1.02E+02 1.42E-01 3.53E-05 0.OOE+00 1.55E-05 1.51E-03 0.00E+00 1.47E-08 3.78E-05 

RR-87 9.11E-44 1.85E-13 1.49E-14 2.08E-17 5.17E-21 0.00E+00 1.49E-18 1.05E-18 0.00E+00 6.87E-22 2.61E-20 

KR-88 3.03E-34 6.15E-04 4.96E-05 6.91E-08 1.72E-11 0.00E+00 6.27E-09 1.13E-09 0.00E+00 4.97E-12 2.82E-11

2.41E+00 8.90E-03 3.72E-02 6.02E-02 2.37E-05 9.29E-04

FHA - CR, LPZ, 0-70 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .025 HOURS: X/Q(SITE)= .29E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .31E-03 SEC/M3 SEC RELEASE RATE= .00E+00 VOL/DAY

CLEANUP RATES (HR-i) 
== = = = = = = = = = = =-== = = = = = = = = = =

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY

.000 

.000 

.000

SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

ELEMENTAL 
1-131 
1-132 
1-133 
1-134 
1-135

2.40E-37 
1.45E-46 
5. 53E-38 
6.97E-62 
3.24E-40

PARTICULATE 
1-131 1.32E-38 
1-132 7.96E-48 
1-133 3.04E-39 
1-134 3.83E-63

2.37E+02 
1.43E-07 
5. 45E+01 
6.87E-23 
3. 19E-01 

1.30E+01 
7.85E-09 
2.99E+00 
3.77E-24

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
O.00E+00

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

2.65E-02 
1. 60E-11 
6.11E-03 
7. 69E-27 
3.58E-05 

1.46E-03 
8.79E-13 
3.36E-04 
4.23E-28

6. 61E-06 
3.98E-15 
1.52E-06 
1.92E-30 
8.90E-09 

3.63E-07 
2.19E-16 
8.35E-08 
1.05E-31

0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00

0.00E+00 
0.00E+00 
0. 00E+00 
0. 00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
O.OOE+00 
0.00E+00

0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

5.05E-02 
1.75E-13 
1.90E-03 
1.47E-29 
1.92E-06 

2.77E-03 
9.59E-15 
1.04E-04 
8.06E-31

4.54E-07 
1.53E-15 
1.68E-07 
7.92E-31 
2.00E-09 

2. 4 9E-08 
8.42E-17 
9.24E-09 
4.35E-32

5. 99E-06 
8.23E-15 
2. 96E-06 
4.02E-30 
1. 2 6E-08 

3.29E-07 
4. 52E-16 
1. 63E-07 
2.21E-31
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1.75E-02 0.OOE+00 1.97E-06 4.89E-10 0.OOE+00 0.OOE+001-135 1.78E-41 
ORGANIC 
1-131 1.06E-38 
1-132 6.37E-48 
1-133 2.43E-39 
1-134 3.06E-63 
1-135 1.42E-41 
NOBLE GASES 
XE-131M 1.81E-37 
XE-133M 6.63E-37 
XE-133 4.42E-35 
XE-135M 8.24-119 
XE-135 2.60E-37 
XE-138 2.76-109 
KR-83M 1.28E-47 
KR-85M 1.49E-40 
KR-85 1.28E-36 
KR-87 1.87E-52 
KR-88 6.24E-43

0. OOE+00 
0. OOE+00 
0.00 E+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00

1. 17E-03 
7.03E-13 
2. 68E-04 
3.38E-28 
1. 57E-06 

2.OOE-02 
7. 32E-02 
4. 88E+00 
9. 1OE-84 
2.87E-02 
3. 04E-74 
1. 42E-12 
1. 64E-05 
1. 42E-01 
2.07E-17 
6.89E-08

2. 90E-07 
1.75E-16 
6. 68E-08 
8. 42E-32 
3.91E-10 

4 .97E-06 

1. 82E-05 
1. 21E-03 
2. 27E-87 
7. 14E-06 
7. 58E-78 
3. 53E-16 
4 .09E-09 

3. 52E-05 
5. 15E-21 
1. 71E-11

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
O.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0.OOE+00 0.OOE+00

STANDARD CALCULATION SHEET 
BY: PAGE: 
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0.OOE+00 1.05E-07 1.10E-10 6.94E-10

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00

2.22E-03 
7. 67E-15 
8.36E-05 
6.45E-31 
8. 43E-08 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

5.76E-02

1.99E-08 
6.73E-17 
7.40E-09 
3.48E-32 
8.78E-11 

8. 83E-08 
1.44E-07 
2. 14E-05 
1. 83E-88 
3.26E-07 
1.08E-78 
4 .86E-18 
1.27E-10 
1. 40E-08 
6.55E-22 
4.74E-12 

2.27E-05

2. 63E-07 
3. 62E-16 
1.30E-07 
1.77E-31 
5. 55E-10 

3. 09E-06 
1. 30E-05 
8. 16E-04 
1. 02E-87 
1. 06E-05 
2. 81E-77 
5. 53E-17 
4. 39E-09 
3. 62E-05 
2 49E-20 
2. 69E-11 

8. 89E-04

FHA - CR, LPZ, 0-70 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .500 HOURS: X/Q(SITE)= .11E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-1) 

SPRAY PRIMARY SECONDARY CONT CENTER

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE 

ELEMENTAL 
1-131 0.OOE+00 2.36E+02 0.OOE+00 
1-132 0.OOE+00 1.24E-07 0.OOE+00 
1-133 0.OOE+00 5.36E+01 0.OOE+00 
1-134 0.OOE+00 4.70E-23 0.OOE+00

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

1.000 
1.000 
1.000

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA 

2.21E-02 5.51E-06 0.OOE+00 0.00E+00 0.OOE+00 
1.16E-11 2.89E-15 0.OOE+00 0.OOE+00 0.OOE+00 
5.03E-03 1.25E-06 0.OOE+00 0.OOE+00 0.OOE+00 
4.40E-27 1.10E-30 0.OOE+00 0.OOE+00 0.OOE+00

1.000 
1.000 
1.000 

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA 

3.94E+00 3.55E-05 4.68E-04 
1.27E-11 1.12E-13 6.00E-13 
1.48E-01 1.31E-05 2.30E-04 
9.58E-28 5.17E-29 2.63E-28

SCIENTECH 
CLIENT: 

NPPD

1.04E+01 
6. 28E-09 
2.40E+00 
3. 02E-24 
1.40E-02 

1.78E+02 
6.53E+02 
4. 35E+04 
8. 12E-80 
2. 56E+02 
2. 72E-70 
1 .26E-08 
1. 47E-01 
1.26E+03 
1. 85E-13 
6. 15E-04
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1-135 0.OOE+00 
PARTICULATE 
1-131 0.00E+00 
1-132 0.00E+00 
1-133 0.00E+00 
1-134 0.00E+00 
1-135 0.00E+00 
bRGANIC 
1-131 0.OOE+00 
1-132 0.00E+00 
1-133 0.00E+00 
1-134 0.00E+00 
1-135 0.00E+00 
NOBLE GASES 
XE-131M 0.00E+00 
XE-133M 0.00E+00 
XE-133 0.00E+00 
XE-135M 0.00E+00 
XE-135 0.00E+00 
XE-138 0.00E+00 
KR-83M 0.00E+00 
KR-85M 0.00E+00 
KR-85 0.00E+00 
KR-87 0.00E+00 
KR-88 0.00E+00

3.04E-01 0.OOE+00 2.85E-05 7.09E-09 0.OOE+00

1. 30E+01 
6.80E-09 
2. 95E+00 
2. 58E-24 
1 . 67E-02 

1. 04E+01 
5.44E-09 
2. 36E+00 
2.06E-24 
1.34E-02 

1.78E+02 
6.50E+02 
4. 34E+04 
2.29E-80 
2. 47E+02 
8.79E-71 
1.06E-08 
1.36E-01 
1.26E+03 
1.42E-13 
5.4 6E-04

0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
O.OOE+00 

o.00E+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.00E+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0. OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00

1. 22E-03 
6.37E-13 
2.76E-04 
2.42E-28 
1. 56E-06 

9.73E-04 
5. 1OE-13 
2. 21E-04 
1. 93E-28 
1. 25E-06 

1. 67E-02 
6.09E-02 
4.07E+00 
2. 15E-84 
2. 31E-02 
8. 23E-75 
9. 94E-13 
1.27E-05 
1. 18E-01 
1.33E-17 
5. 12E-08

3.03E-07 
1.59E-16 
6.88E-08 
6.02E-32 
3. 89E-10 

2 .42E-07 

1. 27E-16 
5. 50E-08 
4 .82E-32 

3. 12E-10 

4. 15E-06 
1.52E-05 
1.01E-03 
5. 34E-88 
5.76E-06 
2. 05E-78 
2.47E-16 
3. 17E-09 
2.95E-05 
3.32E-21 
1.27E-11

0. OOE+00 
o000E+00 
0.00E+00 
o.00E+00 
0. 00E+00 

0. OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00

0.OOE+00 0.OOE+00 1.46E-04 1.52E-07 9.64E-07 

0.OOE+00 0.OOE+00 2.17E-01 1.95E-06 2.57E-05 
0.OOE+00 0.OOE+00 7.00E-13 6.14E-15 3.30E-14 
O.OOE+00 0.OOE+00 8.11E-03 7.17E-07 1.26E-05 
0.OOE+00 0.OOE+00 5.26E-29 2.84E-30 1.44E-29 
0.OOE+00 0.OOE+00 8.05E-06 8.38E-09 5.30E-08 

0.OOE+00 0.OOE+00 1.73E-01 1.56E-06 2.06E-05 
0.OOE+00 0.OOE+00 5.60E-13 4.91E-15 2.64E-14 
0.OOE+00 0.OOE+00 6.49E-03 5.74E-07 1.01E-05 
0.OOE+00 0.OOE+00 4.21E-29 2.27E-30 1.15E-29 
0.OOE+00 0.OOE+00 6.44E-06 6.70E-09 4.24E-08

0.OOE+00 0.OOE+00 
0.00E+00 0.00E+00 
0.00E+00 0.00E+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.00E+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.00E+00 
0.OOE+00 0.00E+00 
0.OOE+00 0.00E+00 
0.OOE+00 0.OOE+00 
0.00E+00 0.OOE+00 

0.OOE+00 0.00E+00

0.00E+00 
0. 00E+00 
0. 00E+00 
0. 00E+00 
0 00E+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. 00E+00 

0. 00E+00

o .OOE+00 

0. 00E+00 
0. 00E+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. 00E+00 
0. OOE+00 
0. 00E+00 
0.00E+00 

4.50E+00

6.90E-06 
1. 12E-05 
1. 67E-03 
8.22E-87 
2. 50E-05 
5.09E-77 
3.49E-16 
9.60E-09 
1. 10E-06 
4. 52E-20 
3. 50E-10 

1.77E-03

2. 41E-04 
1.01E-03 
6.38E-02 
4.57E-86 
8. 13E-04 
1.33E-75 
3.97E-15 
3. 31E-07 
2. 83E-03 
1.72E-18 
1.99E-09 

6.94E-02

FHA - CR, LPZ, 0-70 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 1.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .00E+00 VOL/DAY

CLEANUP RATES (HR-I) 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 
.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

1.000 
1.000 
1.000 

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

1

09 Zm 
-r m 
m 0 
m C-> ---

01
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ELEMENTAL 
1-131 0.OE+00 
1-132 0.00E+00 

1-133 0.00E+00 
1-134 0.O0E+00 
1-135 0.0OE+00 
PARTICULATE 
1-131 0.00E+00 
1-132 0.00E+00 
1-133 0.0OE+00 
1-134 0.00E+00 
1-135 0.O0E+00 
ORGANIC 
1-131 0.OOE+00 

1-132 0.00E+00 
1-133 0.00E+00 
1-134 0.OOE+00 
1-135 0.00E+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.00E+00 
XE-138 0.00E+00 
KR-83M 0.OE+00 
KR-85M 0.O0E+00 
KR-85 0.00E+00 

KR-87 0.00E+00 
KR-88 0.OOE+00

2. 36E+02 
1.06E-07 
5.28E+01 
3.15E-23 
2. 89E-01 

1.30E+01 
5. 85E-09 
2. 90E+00 
1. 73E-24 
1. 59E-02 

1.04E+01 
4. 68E-09 
2. 32E+00 
1.38E-24 
1.27E-02 

1. 78E+02 
6.45E+02 
4. 33E+04 
6. 05E-81 
2.38E+02 
2. 68E-71 
8. 81E-09 
1. 26E-01 
1 .26E+03 
1. 08E-13 
4. 83E-04

0.00E+00 
C.00E+00 
0. 00E+00 
0. 00E+00 
0.00E+00 

C.00E+00 
O.OOE+00 
0.00E+00 
0.00E+00 
C.00E+00 

0. 00E+00 
C.00E+00 
0.00E+00 
0. 0OE+00 
0. OOE+00 

0.OE+00 
O.OOE+00 
0.00E+00 
0. OOE+C0 
O.OOE+O0 
O.OOE+O0 
0.00E+00 
0.00E+00 
0. OOE+00 
0. OOE+00 O.OOE+O0 
0.00CE+00

1.83E-02 
8.26E-12 
4. 10E-03 
2.4 4E-27 
2.24E-05 

1.01E-03 
4 . 54E-13 
2. 25E-04 
1. 34E-28 
1.23E-06 

8.05E-04 
3.63E-13 
1.80E-04 
1.07E-28 
9. 84E-07 

1.38E-02 
5. 01E-02 
3. 36E+00 
4. 69E-85 
1. 84E-02 
2.08E-75 
6.84E-13 
9. 76E-06 
9.80E-02 
8. 40E-18 
3.75E-08

4. 56E-06 
2. 06E-15 
1.02E-06 
6.09E-31 
5. 58E-09 

2. 50E-07 
1. 13E-16 
5. 60E-08 
3. 34E-32 
3. 06E-10 

2. OOE-07 
9. 04E-17 
4.48E-08 
2. 67E-32 
2. 45E-10 

3.43E-06 
1.25E-05 
8. 37E-04 
1. 17E-88 
4.59E-06 
5. 17E-79 
1.70E-16 
2. 43E-09 
2. 44E-05 
2. 09E-21 
9.33E-12

0. OOE+00 
0. 0OE+00 
C.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
C.00E+00 
0. 00E+00 
0. 0OE+00 
0. 00E+00 

0.00E+00 
0. 00E+00 
0. OE+00 
C.00E+00 
0.00E+00

0.00E+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 

0. 00E+00 
0.00E+00 
0. OOE+O0 
0. 00E+00 
0. 0OE+00 

C.00E+00 
0. C0E+00 
0. OE+00 
C.00E+00 
0. OE+00

0.00E+00 0.00E+00 
0.00E+00 0.OOE+00 
0.OE+00 0.O0E+00 
0.00E+00 0.C0E+00 
0.0OE+00 0.00E+00 
0.00E+00 0.0OE+00 
0.00E+00 0.O0E+00 
0.00E+00 0.C0E+00 
0.00E+00 0.O0E+00 
0.0OE+00 0.0CE+00 
O.OOE+O0 0.0OE+O0 

0.00E+00 0.00E+00

FHA - CR, LPZ, 0-70 sec, CR, Sec not isolated

ANALYSIS BASED ON:
C/) 2! 
r m 

m (: 
m 

---

1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000, FT3 UNSPRAYED VOL,

AT 2.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .0OE+00 VOL/DAY

1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

CLEANUP RATES (HR-i)

PRIMARY SECONDARY CONT CENTER

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

ELEMENTAL

0. 0OE+00 
0. OOE+00 
0. OOE+00 
0. 0OE+00 
0.0OE+00 

0. OOE+00 
O. OOE+00 

0.00E+00 
0. 00E+00 
o .OOE+00 

0.OOE+00 
0. 0OE+00 
0. OOE+00 
0. 0OE+00 
0.O0E+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. 00E+00 
o.O0E+00 
0. 00E+00 
0. OOE+00 
0. OOE+00 
0.00E+00 
0. OOE+00 
0. OOE+00 

0. 00E+00

3.45E+00 
9. 63E-12 
1.27E-01 
5.69E-28 
1.22E-04 

1.90E-01 
5.29E-13 
6.99E-03 
3. 13E-29 
6.70E-06 

1.52E-01 
4.23E-13 
5.59E-03 
2. 50E-29 
5.36E-06 

0. OOE+00 
0.OOE+00 
0.00E+00 
0. O0E+00 
0. 00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 

3. 93E+00

3. l0E-05 
8 .46E-14 
1. 13E-05 
3.07E-29 
1.27E-07 

1.70E-06 
4. 65E-15 
6.19E-07 
1. 69E-30 
6.98E-09 

1. 36E-06 
3.72E-15 
4. 95E-07 
1. 35E-30 
5. 58E-09 

6.04E-06 
9. 7SE-06 
1. 46E-03 
1. 98E-87 
2. 11E-05 
1.41E-77 
2. 55E-16 
7. 79E-09 
9. 61E-07 
3.03E-20 
2.72E-10 

1.55E-03

4 . 09E-04 
4.54E-13 
1. 98E-04 
1.56E-28 
8.04E-07 

2.25E-05 
2. 50E-14 
1.09E-05 
8,57E-30 
4. 41E-08 

1. 80E-05 
2.00E-14 
8.71E-06 
6.86E-30 
3.53E-08 

2.11E-04 
8. 83E-04 
S. 57E-02 
1.10E-86 
6.87E-04 
3. 69E-76 
2. 91E-15 
2. 69E-07 
2.48E-03 
1. 16E-18 
1. 55E-09 

6. 06E-02

1

SPRAY

1.000 1.000.000 .000 .000 .000
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1.000 1.000 
1.000 1.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM 
(CURIES) (UCI/CM3)

SITE BOUNDARY DOSES (REM) CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA THYROID WH BODY BETA

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 O.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0oOOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 O.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

2.35E+02 
7.88E-08 
5.11E+01 
1. 42E-23 
2. 60E-01 

1. 29E+01 
4.33E-09 
2.81E+00 
7.78E-25 
1. 43E-02 

1.03E+01 
3. 46E-09 
2. 24E+00 
6.23E-25 
1. 14E-02 

1. 77E+02 
6. 37E+02 
4. 31E+04 
4 .21E-82 
2.20E+02 
2 .49E-72 
6.08E-09 
1.07E-01 
1.26E+03 
6.26E-14 
3. 77E-04

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. 60E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

1.25E-02 
4. 19E-12 
2.72E-03 
7. 54E-28 
1.39E-05 

6. 88E-04 
2. 30E-13 
1. 49E-04 
4. 14E-29 
7. 61E-07 

5. 50E-04 
1.84E-13 
1. 19E-04 
3. 31E-29 
6.09E-07 

9. 43E-03 
3. 39E-02 
2. 29E+00 
2.24E-86 
1. 17E-02 
1. 33E-76 
3. 24E-13 
5.72E-06 
6.72E-02 
3. 33E-18 
2. 01E-08

3. 12E-06 
1.04E-15 
6. 77E-07 
1. 88E-31 
3. 45E-09 

1.71E-07 
5.74E-17 
3.72E-08 
1.03E-32 
1. 90E-10 

1.37E-07 
4.59E-17 
2.97E-08 
8.25E-33 
1.52E-10 

2. 35E-06 
8.45E-06 
5.7 1E-04 
5. 58E-90 
2. 92E-06 
3. 30E-80 
8 .06E-17 
1. 42E-09 
1. 67E-05 
8.30E-22 
4. 99E-12

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 

0.OOE+00

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
O.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0..OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00

5.21E+00 
1.18E-11 
1.88E-01 
4. 92E-28 
1.71E-04 

2. 86E-01 
6.4 6E-13 
1.03E-02 
2.70E-29 
9. 42E-06 

2. 29E-01 
5.17E-13 
8. 27E-03 
2.16E-29 
7. 54E-06 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

5. 93E+00

4. 68E-05 
1.03E-13 
1. 66E-05 
2. 65E-29 
1.79E-07 

2.57E-06 
5. 67E-15 
9.14E-07 
1.4 6E-30 
9.81E-09 

2. 06E-06 
4.53E-15 
7.32E-07 
1. 17E-30 
7. 85E-09 

9.13E-06 
1.4 6E-05 
2.21E-03 
5.28E-88 
3.03E-05 
4. 46E-78 
2. 97E-16 
1. 05E-08 
1. 45E-06 
3.12E-20 
3.45E-10 

2.33E-03

6. 18E-04 
5.54E-13 
2. 93E-04 
1.35E-28 
1.13E-06 

3.40E-05 
3.04E-14 
1. 61E-05 
7.41E-30 
6.20E-08 

2.72E-05 
2. 44E-14 
1.29E-05 
5. 93E-30 
4. 96E-08 

3.19E-04 
1.33E-03 
8.40E-02 
2. 94E-87 
9. 84E-04 
1.17E-76 
3.37E-15 
3. 63E-07 
3.75E-03 
1. 19E-18 
1. 96E-09 

9.14E-02

FHA - CR, LPZ, 0-70 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL,

AT 8.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .27E-08 SEC/M3 SEC RELEASE RATE= .00E+00 VOL/DAY

1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

I.
CLIENT: 
•K tl'flr'

I I -

PARTICULATE 
ORGANIC

1

m 

.-n

Qeý/J=AIT=r"
I qPII::MTI•PI-I
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CLEANUP RATES (HR-I)

PRIMARY SECONDARY CONT CENTER

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

ACTIVITY (CURIES)

ISOTOPE PRIMARY SECONDARY

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 

1-135 0.00E+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.00E+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

2.30E+02 
1.29E-08 
4.19E+01 
1. 17E-25 
1. 40E-01 

1.26E+01 
7. 1OE-10 
2. 30E+00 
6. 44E-27 
7. 69E-03 

1.01E+01 
5. 68E-10 
1.84E+00 
5. 15E-27 
6. 15E-03 

1.75E+02 
5. 90E+02 
4.17E+04 
4.82E-89 
1. 40E+02 
1. 60E-78 
6.57E-10 
4. 17E-02 
1.26E+03 
2. 35E-15 
8.52E-05

RELEASE 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.O0E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
O.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM 
(CURIES) (UCI/CM3)

1. 28E-03 
7. 17E-14 
2.32E-04 
6.50E-31 
7. 77E-07 

7.02E-05 
3. 94E-15 
1.28E-05 
3.57E-32 
4. 27E-08 

5. 61E-05 
3. 15E-15 
1.02E-05 
2. 86E-32 
3. 42E-08 

9. 69E-04 
3.28E-03 
2. 31E-01 
2. 67E-94 
7.75E-04 
8.89E-84 
3. 65E-15 
2. 31E-07 
7. 01E-03 
1. 30E-20 
4. 73E-10

3. 18E-07 
1.78E-17 
5.79E-08 
1. 62E-34 
1.93E-10 

1.75E-08 
9. 80E-19 
3. 18E-09 
8. 89E-36 
1.06E-11 

1. 40E-08 
7. 84E-19 
2.54E-09 
7. 11E-36 
8. 50E-12 

2. 41E-07 
8. 15E-07 
5.76E-05 
6. 66E-98 
1. 93E-07 
2.21E-87 
9. 08E-19 
5. 76E-1I 
1.74E-06 
3.25E-24 
1. 18E-13

.000 

.000 

.000

SITE BOUNDARY DOSES 
THYROID WH BODY

0.OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. 00E+00 

0.OOE+00 
0. 00E+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. 00E+00 
0. 00E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00

0.00E+00 
0. OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 

0.OOE+00 
0.00E+00 
0. OOE+00 
0.00E+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. 00E+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. 00E+00 
0. OOE+00 

0.00E+00

1.000 
1.000 
1.000 

(REM) 
BETA

0.OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0.00E+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 

0.OOE+00 
0. 00E+00 
0.OOE+00 
0.00E+00 
0. OOE+00 

0.00E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. 00E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0. OOE+00 

0.OOE+00

1.000 1.000 
1.000

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

1.01E+01 
1.19E-If 
3. 39E-01 
2. 19E-28 
2. 63E-04 

5.55E-01 
6.54E-13 
1. 87E-02 
1.20E-29 
1. 44E-05 

4.44E-01 
5.23E-13 
1.49E-02 
9. 63E-30 
1. 1SE-05 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0. 00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. 00E+00 
0.00E+00 

1. 15E+01

9.09E-05 
1.05E-13 
3. OOE-05 
1.18E-29 
2.73E-07 

4. 99E-06 
5.74E-15 
1. 65E-06 
6.50E-31 
1.50E-08 

3.99E-06 
4.59E-15 
1.32E-06 
5.20E-31 
1.20E-08 

1.78E-05 
2.77E-05 
4.26E-03 
2. 65E-89 
4. 94E-05 
3.04E-79 
2. 64E-16 
1. 43E-08 
2.85E-06 
2.04E-20 
3. 88E-10 

4. 49E-03

FHA - CR, LPZ, 0-70 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

SPRAY

M3 m 
= m 
m M 

~-1" =.

1.20E-03 5.61E-13 
5. 29E-04 
6.01E-29 
1.73E-06 

6.59E-05 
3.08E-14 
2. 91E-05 
3.30E-30 
9. 50E-08 

5.27E-05 
2. 47E-14 
2.32E-05 
2. 64E-30 
7. 60E-08 

6.21E-04 
2. 51E-03 
1. 62E-01 
1.47E-88 
1. 60E-03 
7. 94E-78 
3. 00E-15 
4. 93E-07 
7.35E-03 
7.7 8E-19 
2.20E-09 

1.76E-01

1

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL,
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AT 24.000 HOURS: X/Q(SITE)= .16E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .64E-07 SEC/M3 SEC RELEASE RATE= .00E+00 VOL/DAY

CLEANUP RATES (HR-i) 
-== = = = = = = = = = = == = = = = = = = = = = =

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY

.000 
.000 
.000

SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 1.000 
1.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM SITE BOUND
(CURIES) (UCI/CM3) THYROID

DARY DOSES (REM) CONTROL ROOM DOSES (REM) 
WH BODY BETA THYROID WH BODY BETA

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.0OE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0,OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.00E+00 
KR-85M 0.OOE+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

2. 17E+02 
1.04E-10 
2. 47E+01 
3.28E-31 
2. 68E-02 

1. 19E+01 
5.72E-12 
1. 36E+00 
1.80E-32 
1. 47E-03 

9. 55E+00 
4.57E-12 
1.09E+00 
1. 44E-32 
1. 18E-03 

1 . 68E+02 
4.81E+02 
3.82E+04 
1.48-107 
4. 14E+01 
4 .95E-95 

1.74E-12 
3. 34E-03 
1.26E+03 
3.70E-19 
1. 62E-06

0. OOE+00 
0.0OE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.'00E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.00E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0 OOE+00 
0 OOE+00 
0.OOE+00 
0 OOE+00 
0.OOE+00 
0 OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00

2.90E-06 
1.39E-18 
3. 30E-07 
4. 37E-39 
3. 58E-10 

1. 59E-07 
7. 64E-20 
1. 81E-08 
2.40E-40 
1. 97E-11 

1.28E-07 
6. 11E-20 
1. 45E-08 
1. 92E-40 
1.57E-11 

2.24E-06 
6.42E-06 
5. 1OE-04 
1.98-115 
5. 53E-07 
6.61-103 
2. 33E-20 
4.47E-11 
1. 69E-05 
4. 95E-27 
2. 16E-14

7.22E-10 
3.46E-22 
8.21E-11 
1.09E-42 
8. 91E-14 

3. 97E-11 
1. 90E-23 
4.51E-12 
5.98E-44 
4 .90E-15 

3. 17E-11 
1. 52E-23 
3. 61E-12 
4.79E-44 
3.92E-15 

5. 58E-10 
1. 60E-09 
1.27E-07 
4.93-119 
1.38E-10 
1.65-106 
5.79E-24 
1.11E-14 
4.20E-09 
1.23E-30 
5. 39E-18

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0,OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.00E+00 

0.OOE+00 0.OOE+00

C/) -n 
m 
m 

4O

M m 

C)

0. OOE+00 
0.O0E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00

1. 15E+00 
2. 07E-13 
3. 17E-02 
1.89E-31 
1.56E-05 

6.29E-02 
1. 14E-14 
1.74E-03 
1.04E-32 
8.57E-07 

5.03E-02 
9.1OE-15 
1. 39E-03 
8.31E-33 
6.85E-07 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.O0E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

1.29E+00

1.03E-05 1. 82E-15 
2.81E-06 
1.02E-32 
1.62E-08 

5.66E-07 
9.99E-17 
1.54E-07 
5.61E-34 
8. 92E-10 

4.53E-07 
7. 99E-17 
1.23E-07 
4.49E-34 
7. 14E-10 

2.03E-06 
2. 96E-06 
4.77E-04 
3. 16E-97 
3. 49E-06 
2.04E-86 
3.0 1E-18 
6.03E-10 
3. 30E-07 
8.02E-23 
9.38E-12 

5.OOE-04

1. 36E-04 9.76E-15 
4. 94E-05 
5.18E-32 
1. 03E-07 

7. 47E-06 
5.36E-16 
2.71E-06 
2. 85E-33 
5. 64E-09 

5. 98E-06 
4.29E-16 
2. 17E-06 
2.28E-33 
4. 51E-09 

7.09E-05 
2. 68E-04 
1. 82E-02 
1.76E-96 
1. 13E-04 
5.33E-85 
3. 42E-17 
2.08E-08 
8.53E-04 
3. 05E-21 
5. 32E-11 

1.97E-02
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1 FHA - CR, LPZ, 0-70 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 96.000 HOURS: X/Q(SITE)= .58E-05 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .12E-07 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY 

CLEANUP RATES (HR-I) FILTER NON
------------------============ ... =======

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY

.000 

.000 

.000

SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

RELEASE

1.000 
1.000 
1.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

REMOVAL FACTORS 

CONT CENTER

1.000 
1.000 
1.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM 
(CURIES) (UCI/CM3)

SITE BOUNDARY DOSES (REM) CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA THYROID WH BODY BETA

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 O.OOE+00 
1-135 O.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES
XE-131M 
XE-133M 
XE-133 
XE-135M 
XE-135 
XE-138 
KR-83M 
KR-85M

O.OOE+00 
0, OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00
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1. 68E+02 
3. 94E-20 
2.29E+00 
3.35E-56 
1.58E-05 

9. 22E+00 
2. 16E-21 
1.26E-01 
1.84E-57 
8. 66E-07 

7. 37E+00 
1.73E-21 
1.01E-01 
1. 47E-57 
6. 93E-07 

1.41E+02 
1. 92E+02 
2. 57E+04 
7.42-191 
1.74E-01 
2.51-169 
4.43E-24 
3.93E-08

m 
_T4 

PZ 
ni

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 

0. 00E+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. 00E+00 
0.00E+00 
0.OOE+00 

0.OOE+00 
0, OOE+00 
0. OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
O.OOE+0O

m 

C() 

C->

3. 69E-18 
8. 65E-40 
5. 04E-20 
7.36E-76 
3.46E-25 

2.03E-19 
4.75E-41 
2.77E-21 
4. 04E-77 
1. 90E-26 

1. 62E-19 
3. 80E-41 
2. 21E-21 
3. 23E-77 
1. 52E-26 

3. 09E-18 
4. 21E-18 
5. 66E-16 
1.63-210 
3.83E-21 
5.51-189 
9.74E-44 
8. 62E-28

9. 18E-22 
2. 15E-43 
1.25E-23 
1. 83E-79 
8. 62E-29 

5.04E-23 
1.18E-44 
6.89E-25 
1.01E-80 
4.74E-30 

4.03E-23 
9. 47E-45 
5. 51E-25 
8.05E-81 
3.79E-30 

7.70E-22 
1.05E-21 
1.41E-19 
4.06-214 
9. 54E-25 
1.37-192 
2.42E-47 
2. 15E-31

O.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
O.OOE+00 
O.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.0OE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00

0.OOE+00 
0.OOE+00 
0.00E+00 
0. 00E+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0. 00E+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.00E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. 00E+00 
0. OOE+00 
0. 00E+00 
0. 00E+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00

2.61E-03 
4.02E-18 
4.50E-05 
1.27E-39 
7.19E-09 

1.43E-04 
2.21E-19 
2. 47E-06 
6.99E-41 
3.95E-10 

1. 15E-04 
1.76E-19 
1. 98E-06 
5.59E-41 
3.16E-10 

0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0.00E+00

2. 35E-08 
3. 52E-20 
3.99E-09 
6. 87E-41 
7.48E-12 

1.29E-09 
1. 94E-21 
2. 19E-10 
3.77E-42 
4. 11E-13 

1.03E-09 
1.55E-21 
1.75E-I0 
3.02E-42 
3.29E-13 

4.70E-09 
5. 81E-09 
1.05E-06 
2.34-118 
2.49E-09 
1.51-105 
1.92E-23 
1. 16E-13

3.10E-07 
1.89E-19 
7.02E-08 
3. 49E-40 
4.73E-11 

1.70E-08 
1. 04E-20 
3.85E-09 
1. 92E-41 
2. 60E-12 

1.36E-08 
8.32E-21 
3.08E-09 
1.53E-41 
2.08E-12 

1.64E-07 
5.27E-07 
4.01E-05 
1.30-117 
8. lE-08 
3.96-104 
2.18E-22 
4.01E-12

S CLET
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KR-85 
KR-87 
KR-88

STANDARD CALCULATION SHEET 
BY: PAGE: 

W. Arcieri and D. Studley 144 of 161

0.OOE+00 1.26E+03 0.OOE+00 2.77E-17 6.90E-21 0.00E+00 0.OOE+00 0.OOEE+00 0.OOE+00 7.97E-10 2.06E-06 

0.OOE+00 2.87E-36 0.00E+00 6.31E-56 1.57E-59 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 3.04E-29 1.16E-27 

0.00E+00 2.92E-14 0.00E+00 6.41E-34 1.60E-37 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 4.29E-16 2.44E-15 
---------------------------------------------------------------------
0.OOE+00 0.00E+00 0.00E+00 2.92E-03 1.10E-06 4.34E-05 

FHA - CR, LPZ, 0-70 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 720.000 HOURS: X/Q(SITE)= .17E-05 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .66E-08 SEC/M3 SEC RELEASE RATE= .00E+00 VOL/DAY

CLEANUP RATES (HR-i)

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 
.000

PRIMARY

.000 

.000 

.000

SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 1.000 
1.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE 

ELEMENTAL 
1-131 0.OOE+00 1.79E+01 0.OOE+00 
1-132 0.OOE+00 8.66-102 0.00E+00 
1-133 0.OOE+00 2.59E-09 0.00E+00 
1-134 0.00E+00 0.OOE+00 0.OOE+00 
1-135 0.OOE+00 1.58E-33 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 9.82E-01 0.00E+00 
1-132 0.00E+00 4.76-103 0.00E+00 
1-133 0.00E+00 1.43E-10 0.00E+00 
1-134 0.OOE+00 0.OOE+00 0.00E+00 
1-135 0.OOE+00 8.66E-35 O.00E+00 
ORGANIC 
1-131 0.OOE+00 7.85E-01 O.OOE+00 
1-132 0.OOE+00 3.81-103 0.00E+00 
1-133 0.00E+00 1.14E-10 0.00E+00 
1-134 0.00E+00 0.00E+00 0.OOE+00 
1-135 0.OOE+00 6.93E-35 0.00E+00 
NOBLE GASES 
XE-131M 0.OOE+00 3.06E+01 0.00E+00 
XE-133M 0.00E+00 6.59E-02 0.00E+00

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

0. OOE+00 
0. 00E+00 
0.00E+00 
0.OOE+00 
0. 00E+00 

0.OOE+00 
0.00E+00 
0. OOE+00 
0. OOE+00 
0.00E+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00

0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0. OOE+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
O.OOE+00 

0.OOE+00 
0.OOE+00 
0.00E+00 
0. 00E+00 
0.OOE+00

0. OOE+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.OOE+00 

0.00E+00 
0.00E+00 
0. OOE+00 0.00E+00 
O.OOE+O0 
0.OOE+00 

0.OOE+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0. OOE+00

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.00E+00 

0.OOE+00 
0. OOE+00 
0.00E+00 
0.OOE+00 
0.00E+00 

0.00E+00 
0. 00E+00 
0.OOE+00 
0.OOE+00 
0.00E+00

0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0. OOE+00 

0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 

0. 00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0. OOE+00

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

3.31E-15 
2.50E-39 
6.88E-18 
2.14E-76 
6.95E-24 

1.82E-16 
1.37E-40 
3.78E-19 
1. 18E-77 
3. 82E-25 

1.46E-16 
1. 10E-40 
3.02E-19 
9.41E-78 
3.06E-25

2. 98E-20 
2.19E-41 
6.09E-22 
1. 16E-77 
7.24E-27 

1.64E-21 
1.21E-42 
3.35E-23 
6.35E-79 
3.98E-28 

1.31E-21 
9.64E-43 
2.68E-23 
5.08E-79 
3. 18E-28

3.93E-19 1.18E-40 
1.07E-20 
5.87E-77 
4.58E-26 

2. 16E-20 
6.47E-42 
5.89E-22 
3.22E-78 
2.51E-27 

1.73E-20 
5. 18E-42 
4.71E-22 
2.58E-78 
2.01E-27

0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 6.49E-21 2.27E-19 
0.00E+00 0.OOE+00 O.00E+00 0.OOE+00 0,OOE+00 0.00E+00 3.81E-21 3.45E-19

FI 2lLE ' NO.:

-C

m 
m 
--i

0 -n

m 
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0.00E+00 0.OOE+00 
0.00E+00 0.OOE+00 
0.00E+00 0.00E+00 
0.00E+00 0.00E+00 
0.00+E00 0.00E+00 
0.OOE+00 0.00E+00 
0.00E+00 0,00E+00 
0.00E+00 0.OOE+00 
0.00E+00 0.OOE+00 

0.00E+00 0.00E+00

0.OOE+00 0.00E+00 
0.00E+00 0.OOE+00 
0.00E+00 0.00E+00 
0.00E+00 0.OOE+00 
O.OOE+00 0.00E+00 
0.OOE+00 0.00E+00 
0.00E+00 0.00E+00 
0.00E+00 0.OOE+00 
0.00E+00 0.00E+00 

0.00E+00 3.65E-15

TOTAL DOSES 0-30 DAYS 7.13E+00 2.63E-02 1.10E-01 2.73E+01 1.07E-02 4.20E-01

FHA - CR, LPZ, 0-70 sec, CR, Sec not isolated

ISOTOPE
2. HRS 8. HRS 24. HRS 96. HRS

ELEMENTAL 
1-131 5.65E+01 
1-132 3.42E-08 
1-133 1.30E+01 
1-134 1.66E-23 
1-135 7.62E-02 
PARTICULATE 
1-131 3.10E+00 
1-132 1.88E-09 
1-133 7.14E-01 
1-134 9.11E-25 
1-135 4.19E-03 
ORGANIC 
1-131 2.48E+00 
1-132 1.50E-09 
1-133 5.72E-01 
1-134 7.29E-25 
1-135 3.35E-03 
NOBLE GASES
XE-131M 
XE-133M 
XE-133 
XE-135M 
XE-135 
XE-138 

KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

4.25E+01 
1.56E+02 
1.04E+04 
2.02E-80 
6. 11E+01 
6.72E-71 
3.03E-09 
3.51E-02 
3.01E+02 
4.44E-14 
1.47E-04

0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
O.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0.00E+00

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.OOE+00 
0.00E+00 
0. 00E+00 
0. 00E+00 
0. 00E+00 
0. 00E+00 
0100E+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0.00E+00

0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
O.OOE+00 
O.OOE+00

ACTIVITY RELEASED (CURIES) 
720. HRS

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

O.OOE+O0 
O.OOE+O0 
0,00E+00 
0.00OE+00 
0..00E+00 

0.00OE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00

5.65E+01 
3.42E-08 
1.30E+01 
1. 66E-23 
7.62E-02 

3.10E+00 
1.88E-09 
7.14E-01 
9.11E-25 
4 .19E-03 

2.48E+00 
1.50E-09 
5.72E-01 
7.29E-25 
3.35E-03 

4.25E+01 
1.56E+02 
1.04E+04 
2. 02E-80 
6. 1IE+01 
6. 72E-71 
3.03E-09 
3.51E-02 
3.01E+02 
4 .44E-14 
1. 47E-04

XE-133 
XE-135M 
XE-135 
XE-138 
KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0 OOE+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00

8. 47E+02 
0.00E+00 
4.54E-22 
0.00E+00 
O.00E+00 
7.29E-51 
1.26E+03 
0.00E+00 
2.21E-81

0.00E+00 
0.00E+00 
0.00E+00 
0. OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00

0. 00E+00 
0. 00E+00 
0. 00E+00 
0.00E+00 
0. 00E+00 
0. 00E+00 
0. 00E+00 
0 OOE+00 
0. 00E+00

0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.OOE+00

1. 17E-18 
1.93-213 
1.73E-23 
1.26-191 
8.02E-47 
2.25E-30 
1.31E-21 
3.88E-58 
1.27E-35 

1.21E-18

4.45E-17 
1.07-212 
5.62E-22 
3.30-190 
9. 13E-46 
7.75E-29 
3,38E-18 
1.48E-56 
7.21E-35 

4.89E-17

m 

Ze 

C)
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END EXECUTION DATE: 12/03/1999 

END EXECUTION TIME: 22:32:42.68
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APPENDIX 0 

Analysis with 80 second isoaltion

= m "m C): 
m --I
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AXIDENT VER 2 MOD 4 
PRODUCTION DATE 02/18/92 
BEGIN EXECUTION DATE: 12/03/1999 
BEGIN EXECUTION TIME: 09:32:12.16 

1 FHA - CR, LPZ, 0-80 sec, CR, Sec not isolated 
2 10 2 0.0 1.0 
3 -1 1.0E7 1.4186E5 6.46E4 
4 0.0 0.0 0.0 1.0 1.0 7.95E5 0.0 
5 45.0 80.0 90.0 1.8E3 3.6E3 7.2E3 2.88E4 8.64E4 3.456E5 2.592E6 

6 10*1.0 
7 2"3.10E-3 8*0 
8 10*1.0 
9 2*3316 8*891 

10 3.20E-4 3.20E-4 3.20E-4 1.10E-4 4.OOE-5 4.OOE-5 4.OOE-5 1.60E-5 5.80E-6 1.70E-6 

11 3*2.695E-4 1.00E-9 1.00E-9 1.OOE-9 2.65E-9 6.41E-8 1.20E-8 6.64E-9 

12 10*0.0 
13 10*0.0 
14 10*0.0 
15 10*0.0 
16 10*0.0 
17 10*0.0 
18 10*0.0 
19 10*0.0 
20 10*0.0 
21 1.0 1.0 1.0 1.0 1.0 1.0 
22 1.0 1.0 1.0 
23 1.289E+03 7.833E-07 2.969E+02 3.813E-22 1.742E+00 2.205E+02 8.096E+02 5.392E+04 

24 1.075E-79 3.174E+02 3.570E-70 1.581E-08 1.823E-01 1.564E+03 2.317E-13 7.658E-04 

FHA - CR, LPZ, 0-80 sec, CR, Sec not isolated 

INITIAL CONTAINMENT INVENTORY 

CU) : ISOTOPE ACTIVITY (CURIES) 
m 

m U 
M Cn 1-131 1.289E+03 

"" 1-132 7.833E-07 
1-133 2.969E+02 
1-134 3.813E-22 
1-135 1.742E+00 
XE-131M 2.205E+02 
XE-133M 8.096E+02 
XE-133 5.392E+04 

C XE-135M 1.075E-79 
nXE-135 3.174E+02 

XE-138 3.570E-70 
KR-83M 1.581E-08
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KR-85M 
KR-85 
KR-87 
KR-88 

FHA - CR, LPZ, 0-80 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .013 HOURS: X/Q(SITE)= .32E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .27E-03 SEC/M3 SEC RELEASE RATE= .27E+03 VOL/DAY

CLEANUP RATES (HR-i)

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 
.000

PRIMARY

.000 

.000 

.000

SECONDARY CONT CENTER

.000 

.000 
.000

.000 
.000 
.000

CONTROL ROOM INTAKE=3316.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM 
(CURIES) (UCI/CM3)

SITE BOUNDARY DOSES (REM) 
THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 8.39E-18 
1-132 5.08E-27 
1-133 1.93E-18 
1-134 2.46E-42 
1-135 1.13E-20 
PARTICULATE 
1-131 4.61E-19 
1-132 2.79E-28 
1-133 1.06E-19 
1-134 1.35E-43 
1-135 6.23E-22 
ORGANIC 
1-131 3.69E-19 
1-132 2.23E-28 
1-133 8.50E-20 
1-134 1.08E-43 
1-135 4.98E-22 
NOBLE GASES 
XE-131M 6.31E-18 
XE-133M 2.32E-17 
XE-133 1.54E-15 
XE-135M 2.98E-99

1.823E-01 
1 .564E+03 
2. 317E-13 
7. 658E-04

Cf) ;
-r m 
m m 
m C-) 

rn C)j 

-I

2. 56E+02 
1. 55E-07 
5. 89E+01 
7. 49E-23 
3. 45E-01 

1. 41E+01 
8.51E-09 
3. 24E+00 
4 .12E-24 

1. 90E-02 

1. 12E+01 
6.81E-09 
2. 59E+00 
3.29E-24 
1. 52E-02 

1. 92E+02 
7.06E+02 
4. 70E+04 
9.07E-80

3.74E+01 
2.27E-08 
8. 61E+00 
1. lOE-23 
5.05E-02 

2.05E+00 
1.25E-09 
4.73E-01 
6.05E-25 
2.77E-03 

1. 64E+00 
9. 97E-10 
3.78E-01 
4.84E-25 
2.22E-03 

2.81E+01 
1.03E+02 
6.87E+03 
1.35E-80

1. 56E-02 
9. 46E-12 
3. 60E-03 
4. 58E-27 
2. 11E-05 

8.59E-04 
5.20E-13 
1.98E-04 
2. 52E-28 
1. 16E-06 

6.87E-04 
4.16E-13 
1.58E-04 
2. 01E-28 
9. 27E-07 

1. 18E-02 
4. 32E-02 
2. 87E+00 
5. 54E-84

3.89E-06 
2.36E-15 
8. 96E-07 
1. 14E-30 
5. 25E-09 

2.14E-07 
1.29E-16 
4. 92E-08 
6.26E-32 
2.89E-10 

1.71E-07 
1.04E-16 
3. 94E-08 
5.01E-32 
2.31E-10 

2.93E-06 
1.07E-05 
7. 15E-04 
1.38E-87

4. 57E+00 
1.59E-11 
1.72E-01 
1.34E-27 
1. 74E-04 

2. 51E-01 
8.72E-13 
9.46E-03 
7.39E-29 
9. 55E-06 

2. 01E-01 
6.97E-13 
7. 56E-03 
5.91E-29 
7. 64E-06 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00

1. lIE-03 
4 .35E-12 

3. 29E-04 
1.71E-27 
7 .19E-06 

6.1OE-05 
2.39E-13 
1. 81E-05 
9.38E-29 
3. 95E-07 

4.88E-05 
1.91E-13 
1.44E-05 
7.50E-29 
3. 16E-07 

4. 95E-05 
2.72E-04 
1. 65E-02 
4.55E-85

5. 42E-04 
7.48E-13 
2. 68E-04 
3. 69E-28 
1. 14E-06 

2. 98E-05 
4. 11E-14 
1. 47E-05 
2.02E-29 
6.29E-08 

2.38E-05 
3.29E-14 
1. 18E-05 
1. 62E-29 
5. 03E-08 

2 .79E-04 
1.18E-03 
7.39E-02 
9.62E-86

3.35E-02 
1. 16E-13 
1.26E-03 
9.85E-30 
1. 28E-06 

1. 84E-03 
6. 40E-15 
6. 94E-05 
5. 41E-31 
7.01E-08 

1. 47E-03 
5.12E-15 
5. 55E-05 
4.33E-31 
5. 61E-08 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00

3. 02E-07 
1. 02E-15 
1. 12E-07 
5.32E-31 
1.33E-09 

1. 66E-08 
5. 61E-17 
6.14E-09 
2. 92E-32 
7.30E-11 

1. 33E-08 
4.49E-17 
4.92E-09 
2.34E-32 
5.84E-11 

5.87E-08 
9.54E-08 
1.42E-05 
1.26E-88

3. 98E-06 
5. 49E-15 
1. 97E-06 
2.70E-30 
8.40E-09 

2. 19E-07 
3.02E-16 
1.08E-07 
1.48E-31 
4. 62E-10 

1. 75E-07 
2.41E-16 
8. 65E-08 
1.19E-31 
3. 69E-10 

2.05E-06 
8. 65E-06 
5. 42E-04 
7.03E-88



FILE NO.: 
i'7A2A2.AJV.7O APP1.NThJV 0

4.21E-06 
4. 60E-78 
2.09E-16 
2. 41E-09 
2.08E-05 
3. 05E-21 
1. OIE-1I

0.OOE+00 7.96E-04 9.59E-04 
0.OOE+00 1.03E-74 2.64E-75 
0.OOE+00 8.04E-16 5.03E-15 
0.OOE+00 2.90E-07 3.98E-07 
0.OOE+00 3.35E-05 3.27E-03 
O.OOE+00 3.24E-18 2.28E-18 

0.OOE+00 1.36E-08 2.45E-09 

5.21E+00 1.92E-02 8.05E-02

STANDARD CALCULATION SHEET 
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0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

3. 82E-02

2. 17E-07 
7. 38E-79 
3.25E-18 
8. 47E-11 
9. 31E-09 
4.38E-22 
3. 16E-12 

1. 51E-05

7. 04E-06 
1. 93E-77 
3. 69E-17 
2.92E-09 
2. 40E-05 
1. 67E-20 
1. 80E-11 

5.91E-04

XE-135 
XE-138 
KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .022 HOURS: X/Q(SITE)= .32E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .27E-03 SEC/M3 SEC RELEASE RATE= .27E+03 VOL/DAY 

CLEANUP RATES (HR-I) FILTER NON-]

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

'000 
.000 
.000

PRIMARY

.000 
.000 
.000

SECONDARY CONT CENTER

.000 

.000 

.000

.000 

.000 

.000

RELEASE

1.000 
1.000 
1.000

CONTROL ROOM INTAKE=3316.0 CFM 

PCT PRI LKG TO ATM = 00.00

REMOVAL FACTORS 

CONT CENTER

1.000 
1.000 
1.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE
CONTROL ROOM 

(CURIES) (UCI/CM3)
SITE BOUNDARY DOSES (REM) 
THYROID WH BODY BETA

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

ELEMENTAL 
1-131 5.29E-33 
1-132 3.19E-42 
1-133 1.22E-33 
1-134 1.54E-57 
1-135 7.14E-36 
PARTICULATE 
1-131 2.91E-34 
1-132 1.76E-43 
1-133 6.69E-35 

1-134 8.45E-59 
1-135 3.92E-37 
ORGANIC 
1-131 2.33E-34 
1-132 1.40E-43 
1-133 5.35E-35 
1-134 6.76E-59

VTECHSCIEJ
CLIENT:

FHA - CR, LPZ, 0-80 sec, CR, Sec not isolated

9. 08E-18 
9. 92E-90 
4. 50E-28 
5. 21E-21 
4 48E-17 
6. 59E-33 
2. 19E-23

2. 77E+02 
3. 02E-70 
1. 37E-08 
1.59E-01 
1.36E+03 
2. O1E-13 
6.66E-04

4.05E+01 
4.48E-71 
2.01E-09 
2. 32E-02 
1. 99E+02 
2 . 94E-14 
9.75E-05

1. 69E-02 
1. 85E-74 
8. 39E-13 
9.70E-06 
8. 34E-02 
1.23E-17 
4. 07E-08

m 

'i
2. 30E+02 
1.39E-07 
5.28E+01 
6. 67E-23 
3. l0E-01 

1.26E+01 
7. 61E-09 
2. 90E+00 
3. 67E-24 
1.70E-02 

1. 01E+01 
6.09E-09 
2. 32E+00 
2. 93E-24

2. 63E+01 
1.59E-08 
6. 06E+00 
7. 68E-24 
3. 55E-02 

1. 45E+00 
8.74E-10 
3. 33E-01 
4.22E-25 
1.95E-03 

1. 16E+00 
6. 99E-10 
2. 66E-01 
3. 37E-25

2. 64E-02 
1. 60E-11 
6.09E-03 
7. 68E-27 
3. 56E-05 

1. 45E-03 
8,77E-13 
3. 34E-04 
4. 22E-28 
1. 96E-06 

1. 16E-03 
7. 02E-13 
2. 67E-04 
3. 38E-28

6. 58E-06 
3. 97E-15 
1. 51E-06 
1. 91E-30 
8.87E-09 

3. 62E-07 
2. 18E-16 
8. 32E-08 
1.05E-31 
4. 88E-10 

2.89E-07 
1.75E-16 
6. 66E-08 
8.41E-32

3.21E+00 
1. 1IE-lI 
1.21E-01 
9. 38E-28 
1.22E-04 

1.77E-01 
6.11E-13 
6. 65E-03 
5.15E-29 
6.71E-06 

1. 41E-01 
4.89E-13 
5.32E-03 
4. 12E-29

7. 81E-04 
3. 05E-12 
2.31E-04 
1. 19E-27 
5. 05E-06 

4.29E-05 
1. 68E-13 
1.27E-05 
6.54E-29 
2.78E-07 

3.43E-05 
1 . 34E-13 
1. 02E-05 
5.23E-29

3.81E-04 
5.24E-13 
1.89E-04 
2.57E-28 
8.05E-07 

2. 1OE-05 
2.88E-14 
1.04E-05 
1.41E-29 
4.42E-08 

1. 68E-05 
2. 30E-14 
8.29E-06 
1. 13E-29

7.03E-02 
2. 43E-13 
2. 65E-03 
2.05E-29 
2. 67E-06 

3. 86E-03 
1.34E-14 
1. 46E-04 
1. 13E-30 
1. 47E-07 

3. 09E-03 
1.07E-14 
1.16E-04 
9.02E-31

6.32E-07 
2. 14E-15 
2.34E-07 
1.lIE-30 
2. 78E-09 

3. 47E-08 
1. 17E-16 
1.29E-08 
6.08E-32 
1.53E-10 

2.78E-08 
9.39E-17 
1.03E-08 
4. 87E-32

8. 35E-06 
1. 15E-14 
4. 13E-06 
5.62E-30 
1.76E-08 

4.599E-07 
6.31E-16 
2.27E-07 
3.09E-31 
9. 67E-10 

3. 67E-07 
5.04E-16 
1.81E-07 
2.47E-31

I-7020-m-0-2 - APPENDIXO
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1-135 3.14E-37 1.36E-02 1.56E-03 1.57E-06 3.90E-10 5.37E-06 2.22E-07 3.54E-08 1.18E-07 1.22E-10 7.74E-10

NOBLE GASES 
XE-131M 3.98E-33 
XE-133M 1.46E-32 
XE-133 9.73E-31 
XE-135M 1.83-114 
XE-135 5.72E-33 
XE-138 6.11-105 
KR-83M 2.83E-43 
KR-85M 3.28E-36 
KR-85 2.82E-32 
KR-87 4.13E-48 
KR-88 1.37E-38

1. 73E+02 
6.34E+02 
4. 22E+04 
7.93E-80 
2. 48E+02 
2. 65E-70 
1.23E-08 
1.42E-01 
1.22E+03 
1.79E-13 
5. 96E-04

1. 98E+01 
7.26E+01 
4 . 84E+03 
9.2 1E-81 
2.84E+01 
3.07E-71 
1.41E-09 
1.63E-02 
1. 40E+02 
2. 06E-14 
6.84E-05

1. 99E-02 
7.30E-02 
4. 86E+00 
9. 14E-84 
2.86E-02 
3.05E-74 
1.41E-12 
1. 64E-05 
1. 4 1E-01 
2.06E-17 
6.87E-08

4. 95E-06 
1. 82E-05 
1.21E-03 
2.27E-87 
7. 11E-06 
7. 60E-78 
3.52E-16 
4 .08E-09 
3. 51E-05 
5. 14E-21 
1.71E-11

0.OOE+00 3.48E-05 
0.OOE+00 1.92E-04 
0.00E+00 1.16E-02 
0.OOE+00 3.11E-85 
0.OOE+00 5.60E-04 
0.00E+00 7.06E-75 
0.OOE+00 5.64E-16 
0.OOE+00 2.04E-07 
0.00E+00 2.36E-05 
0.00E+00 2.26E-18 
0.00E+00 9.54E-09 

3.66E+00 1.35E-02

1. 97E-04 
8. 28E-04 
5.20E-02 
6.58E-86 
6.74E-04 
1.81E-75 
3. 53E-15 
2. 80E-07 
2. 30E-03 
1.59E-18 
1.72E-09 

5. 66E-02

0.OOE+00 
0.00E+00 
0.OOE+00 
0. OOE+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.00E+00 

8.02E-02

1.23E-07 
2. OOE-07 
2. 99E-05 
2.58E-88 
4. 54E-07 
1.51E-78 
6.78E-18 
1. 77E-10 
1.95E-08 
9. 14E-22 
6. 62E-12 

3. 16E-05

4.30E-06 
1.81E-05 
1. 14E-03 
1. 44E-87 
1.48E-05 
3. 96E-77 
7.72E-17 
6.12E-09 
5.04E-05 
3.48E-20 
3.76E-11 

1.24E-03

FHA - CR, LPZ, 0-80 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .025 HOURS: X/Q(SITE)= .32E-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .27E-03 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-I) 
-PA PRIAR-SCO-AR============== ----

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

.000 

.000 

.000

.000 
.000 
.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 
1.000 
1.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

ELEMENTAL 
1-131 
1-132 
1-133 
1-134 
1-135

2.40E-37 
1.45E-46 
5.53E-38 
6.97E-62 
3.24E-40

PARTICULATE 
1-131 1.32E-38 
1-132 7.96E-48 
1-133 3.04E-39 
1-134 3.83E-63

2.30E+02 
1.38E-07 
5.28E+01 
6.66E-23 
3. 09E-01 

1.26E+01 
7. 61E-09 
2. 90E+00 
3. 66E-24

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.00E+00 
0.OOE+00 
0. OOE+00 
0.00E+00

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

2.64E-02 
1. 59E-11 
6.08E-03 
7. 66E-27 
3. 56E-05 

1.45E-03 
8.75E-13 
3.34E-04 
4.21E-28

6. 57E-06 
3. 97E-15 
1.51E-06 
1. 91E-30 
8.86E-09 

3. 61E-07 
2. 18E-16 
8.31E-08 
1.05E-31

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.00E+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. 00E+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

2.51E-02 
8. 68E-14 
9.46E-04 
7.29E-30 
9. 54E-07 

1.38E-03 
4.77E-15 
5.20E-05 
4.00E-31

2.26E-07 
7. 62E-16 
8. 37E-08 
3.93E-31 
9. 93E-10 

1.24E-08 
4. 18E-17 
4. 60E-09 
2.16E-32

2.98E-06 
4.09E-15 
1.47E-06 
2.OOE-30 
6.28E-09 

1. 64E-07 
2.25E-16 
8.09E-08 
1.10E-31

I
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1-135 1.78E-41 
ORGANIC 
1-131 1.06E-38 
1-132 6.37E-48 
1-133 2.43E-39 
1-134 3.06E-63 
1-135 1.42E-41 
NOBLE GASES 
XE-131M 1.81E-37 
XE-133M 6.63E-37 
XE-133 4.42E-35 
XE-135M 8.24-119 
XE-135 2.60E-37 
XE-138 2.76-109 
KR-83M 1.28E-47 
KR-85M 1.49E-40 
KR-85 1.28E-36 
KR-87 1.87E-52 
KR-88 6.24E-43

1.70E-02 0.00E+00 1.96E-06 4.87E-10 0.00E+00 0.00E+00 0.00E+00 5.24E-08 5.46E-11 3.45E-10

1.01E+01 
6. 09E-09 
2. 32E+00 
2. 93E-24 
1.36E-02 

1.73E+02 
6. 34E+02 
4.22E+04 
7.87E-80 
2.48E+02 
2.63E-70 
1.23E-08 
1. 42E-01 
1.22E+03 
1.79E-13 
5. 96E-04

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
O.00E+00 
0.00E+00 
0,00E+00

1.16E-03 
7.00E-13 
2.67E-04 
3.37E-28 
1.56E-06 

1.99E-02 
7.29E-02 
4.86E+00 
9. 06E-84 
2 .85E-02 
3. 03E-74 
1 41E-12 
1. 64E-05 
1.41E-01 
2. 06E-17 
6. 85E-08

2.89E-07 
1.74E-16 
6. 65E-08 
8.38E-32 
3.90E-10 

4.94E-06 
1.81E-05 
1.21E-03 
2.25E-87 
7.10E-06 
7.54E-78 
3. 51E-16 
4.07E-09 
3.51E-05 
5.12E-21 
1.71E-11

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00

0. OOE+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 

0. 00E+00 
0.00E+00 
0. 00E+00 
0. OOE+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00

0.00E+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 

0.00E+00

1.10E-03 
3.81E-15 
4.16E-05 
3.20E-31 
4.19E-08 

0.00E+00 
0.00E+00 
0. OOE+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 

2.86E-02

9.92E-09 
3. 35E-17 
3. 68E-09 
1.73E-32 
4.37E-11 

4. 39E-08 
7. 14E-08 
1.07E-05 
9.08E-89 
1.62E-07 
5.33E-79 
2. 42E-18 
6.33E-11 
6.97E-09 
3.25E-22 
2.36E-12 

1.13E-05

1.31E-07 
1.80E-16 
6. 47E-08 
8.78E-32 
2.76E-10 

1.54E-06 
6.47E-06 
4.06E-04 
5.05E-88 
5.26E-06 
1. 39E-77 
2.75E-17 
2.18E-09 
1.80E-05 
1.24E-20 
1.34E-11 

4.42E-04

FHA - CR, LPZ, 0-80 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. PT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT .500 HOURS: X/Q(SITE)= .1IE-03 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .00E+00 VOL/DAY

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

CLEANUP RATES (HR-1) 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 
.000 
.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE 

ELEMENTAL 

1-131 0.00E+00 2.29E+02 0.00E+00 
1-132 0.00E+00 1.20E-07 O.00E+00 
1-133 0.00E+00 5.20E+01 0.00E+00 

1-134 0.00E+00 4.55E-23 0.00E+00

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

CONTROL ROOM SITE BOUNDARY DOSES (REM) 
(CURIES) (UCI/CM3) THYROID WH BODY BETA

2.20E-02 5.49E-06 
1.15E-11 2.87E-15 
5.00E-03 1.25E-06 
4.38E-27 1.09E-30

0.00E+00 0.00E+00 0.00E+00 
0.00E+00 0.00E+00 0.00E+00 
0.00E+00 0.00E+00 0.00E+00 
0.00E+00 0.00E+00 0.OOE+00

1.000 
1.000 
1.000 

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA 

3.93E+00 3.53E-05 4.66E-04 
1.27E-11 1.11E-13 5.97E-13 
1.47E-01 1.30E-05 2.29E-04 
9.53E-28 5.15E-29 2.61E-28

1
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1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.00E+00 
KR-85M 0.OOE+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

2.95E-01 0.OOE+00 2.83E-05

1.26E+01 
6.59E-09 
2 .86E+00 
2.50E-24 
1 . 62E-02 

1.01E+01 
5. 27E-09 
2.29E+00 
2.00E-24 
1.29E-02 

1.72E+02 
6.30E+02 
4.21E+04 
2.22E-80 
2.39E+02 
8.52E-71 
1.03E-08 
1. 32E-01 
1.22E+03 
1.38E-13 
5.30E-04

0. OOE+00 
0. OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 

0. 00E+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. 00E+00 
0. 00E+00 
0 OOE+00 
0. OOE+00 
0 OOE+00 
0 OOE+00 
0. OOE+00 
0 OOE+00 
0. OOE+00 
0.00E+00 
0.OOE+00

1. 21E-03 
6.34E-13 
2.75E-04 
2. 41E-28 
1. 56E-06 

9. 69E-04 
5. 07E-13 
2. 20E-04 
1. 93E-28 
1.25E-06 

1. 66E-02 
6. 0 6E-02 
4. 05E+00 
2. 14E-84 
2 30E-02 
8. 19E-75 
9. 89E-13 
1. 27E-05 
1. 18E-01 
1. 33E-17 
5. IE-08

7.06E-09 0.OOE+00 0.OOE+00 0.OOE+00 1.46E-04 1.52E-07

3.02E-07 
1.58E-16 
6.84E-08 
5.99E-32 
3. 88E-10 

2. 41E-07 
1.26E-16 
5.47E-08 
4.79E-32 
3. 10E-10 

4 .13E-06 

1. 51E-05 
1. 01E-03 
5. 32E-88 
5. 73E-06 
2. 04E-78 
2.46E-16 
3. 16E-09 
2. 93E-05 
3.30E-21 
1.27E-11

0. 00E+00 
0.00E+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0. 00E+00 
0.00E+00 
0. OOE+00 
0.OOE+00

0.OOE+00 
0. OOE+00 
o.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
o.OOE+00 
o.OOE+00

0.00E+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.00E+00 0.00E+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.00S+00 
0.OOE+00 0.00E+00 
0.00E+00 0.OOE+00 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00 

0.OOE+00 0.00E+00

FHA - CR, LPZ, 0-80 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 1.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .00E+00 VOL/DAY

CLEANUP RATES (HR-I)

SPRAY PRIMARY SECONDARY CONT CENTER

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

ACTIVITY (CURIES) 

ISOTOPE PRIMARY SECONDARY RELEASE

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

1.000 
1.000 
1.000

CONTROL ROOM SITE BOUNDARY DOSES (REM) 

(CURIES) (UCI/CM3) THYROID WH BODY BETA

1.000 
1.000 
1.000 

CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA

O.OOE+00 
O.OOE+00 
0. OOE+00 
0. OOE+00 
0.00E+00 

0.0 0E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.O0E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00

2. 16E-01 
6. 96E-13 
8. 07E-03 
5.24E-29 
8. 01E-06 

1.73E-01 
5.57E-13 
6.4 6E-03 
4.19E-29 
6.41E-06 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

4.48E+00

1. 94E-06 
6. 11E-15 
7.14E-07 
2. 83E-30 
8.34E-09 

1.55E-06 
4.89E-15 
5.71E-07 
2.26E-30 
6. 67E-09 

6.87E-06 
1. 11E-05 
1. 67E-03 
8. 18E-87 
2.49E-05 
5. 07E-77 
3.47E-16 
9. 55E-09 
1.09E-06 
4. 50E-20 
3. 49E-10 

1.76E-03

9. 60E-07 

2. 56E-05 
3.28E-14 
1.26E-05 
1. 44E-29 
5.27E-08 

2. 05E-05 
2. 63E-14 
1.01E-05 
1. 15E-29 
4.22E-08 

2. 40E-04 
1. 01E-03 
6.35E-02 
4.55E-86 
8.09E-04 
1.32E-75 
3.95E-15 
3.29E-07 
2. 82E-03 
1.71E-18 
1. 98E-09 

6. 91E-02

1
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ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.00E+00 
1-134 0.00E+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.00E+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.00E+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.00E+00 
XE-133 0.00E+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.00E+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

FHA - CR, LPZ, 0-80 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL,

AT 2.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .10E-08 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-I) 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL .000 .000 .000 .000

1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 1.000

2.29E+02 
1. 03E-07 
5. 12E+01 
3.05E-23 
2. 80E-01 

1.26E+01 
5. 67E-09 
2. 81E+00 
1. 68E-24 
1. 54E-02 

1. 01E+01 
4. 54E-09 
2.25E+00 
1. 34E-24 
1.23E-02 

1.72E+02 
6.26E+02 
4 20E+04 
5. 86E-81 
2. 30E+02 
2. 60E-71 
8. 54E-09 
1. 22E-01 
1. 22E+03 
1. 05E-13 
4. 68E-04

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. 00E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.0OE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0 OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00

1. 82E-02 
8.22E-12 
4. 08E-03 
2 .43E-27 
2.23E-05 

1.OOE-03 
4.52E-13 
2.24E-04 
1.34E-28 
1.22E-06 

8.01E-04 
3. 61E-13 
1.79E-04 
1.07E-28 
9. 80E-07 

1.37E-02 
4.99E-02 
3.34E+00 
4. 67E-85 
1.83E-02 
2. 07E-75 
6.81E-13 
9. 71E-06 
9. 75E-02 
8.36E-18 
3.73E-08

4 .54E-06 
2. 05E-15 
1.01E-06 
6.06E-31 
5. 55E-09 

2.49E-07 
1. 12E-16 
5. 58E-08 
3. 33E-32 
3. 05E-10 

1. 99E-07 
9.OOE-17 
4.46E-08 
2. 66E-32 
2.44E-10 

3.42E-06 
1.24E-05 
8.33E-04 
1. 16E-88 
4. 57E-06 
5. 15E-79 
1. 69E-16 
2. 42E-09 
2. 43E-05 
2. 08E-21 
9. 28E-12

0.OOE+00 
0.0 0E+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

O.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0 OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

O.OOE+00

0.00E+00 
o.OOE+00 
O000E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.0 0E+00 
0.OOE+00 

O.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
O.OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00

0.OOE+00 
0.OOE+00 
o.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
O.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00

3. 43E+00 
9.59E-12 
1. 27E-01 
5. 66E-28 
1.21E-04 

1. 89E-01 
5.27E-13 
6.96E-03 
3. 11E-29 
6.67E-06 

1. 51E-01 
4.22E-13 
5. 57E-03 
2. 49E-29 
5. 34E-06 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

3. 91E+00

3.09E-05 
8.42E-14 
1. 12E-05 
3. 06E-29 
1. 26E-07 

1.70E-06 
4.62E-15 
6.16E-07 
1. 68E-30 
6. 95E-09 

1. 36E-06 
3.70E-15 
4.93E-07 
1.34E-30 
5. 56E-09 

6.01E-06 
9.70E-06 
1.4 6E-03 
1. 97E-87 
2. l1E-05 
1. 40E-77 
2. 54E-16 
7.75E-09 
9. 56E-07 
3.02E-20 
2. 71E-10 

1. 54E-03

4. 08E-04 
4 .52E-13 
1. 97E-04 
1.55E-28 
8. OOE-07 

2.24E-05 
2. 48E-14 
1. 08E-05 
8. 53E-30 
4.39E-08 

1.79E-05 
1. 99E-14 
8. 67E-06 
6.83E-30 
3.52E-08 

2. 1OE-04 
8.79E-04 
5.55E-02 
1.1OE-86 
6. 83E-04 
3. 67E-76 
2. 89E-15 
2. 67E-07 
2. 47E-03 
1. 15E-18 
1. 54E-09 

6. 04E-02
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1.000 1.000 
1.000 1.000

ACTIVITY (CURIES)

ISOTOPE PRIMARY SECONDARY

ELEMENTAL 
1-131 0.OOE+00 
1-132 0,OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0,OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.00E+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M O.OOE+00 
KR-85M 0.00E+00 
KR-85 0.OOE+00 
KR-87 0,OOE+00 
KR-88 0.OOE+00

2. 28E+02 
7. 64E-08 
4.95E+01 
1. 37E-23 
2. 52E-01 

1. 25E+01 
4.20E-09 
2.72E+00 
7. 54E-25 
1. 39E-02 

1. OOE+01 
3.36E-09 
2. 18E+00 
6.04E-25 
1. 1IE-02 

1.72E+02 
6. 18E+02 
4. 17E+04 
4.08E-82 
2. 13E+02 
2. 41E-72 
5. 90E-09 
1. 04E-01 
1.22E+03 
6. 07E-14 
3. 65E-04

RELEASE 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0.00E+00 

0.OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
OOOE+00 
O.OOE+00

CONTROL ROOM SITE BOUND
(CURIES) (UCI/CM3) THYROID

1.25E-02 
4. 17E-12 
2.71E-03 
7.51E-28 
1. 38E-05 

6.84E-04 
2. 29E-13 
1.49E-04 
4. 12E-29 
7. 58E-07 

5. 48E-04 
1,83E-13 
1. 19E-04 
3. 30E-29 
6.06E-07 

9. 39E-03 
3.38E-02 
2.28E+00 
2.23E-86 
1. 17E-02 
1. 32E-76 
3. 22E-13 
5. 69E-06 
6.69E-02 
3. 32E-18 
2.00E-08

3. 10E-06 
1.04E-15 
6. 73E-07 
1.87E-31 
3.43E-09 

1. 70E-07 
5. 71E-17 
3.70E-08 
1.03E-32 
1.89E-10 

1. 36E-07 
4.57E-17 
2. 96E-08 
8.21E-33 
1, 51E-10 

2 .34E-06 
8 41E-06 
5. 68E-04 
5. 56E-90 
2. 90E-06 
3. 28E-80 
8. 02E-17 
1. 42E-09 
1. 67E-05 
8 .26E-22 
4 .97E-12

0.00E+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.00E+00 

0.00E+00 
0. 00E+00 
0.OOE+00 
0.00E+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.00E+00 

0. 00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0. 00E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00

DARY DOSES (REM) CONTROL ROOM DOSES (REM) 
WH BODY BETA THYROID WH BODY BETA

0. 00E+00 
0.00E+00 
0.OOE+00 
0. OOE+00 
0. 00E+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.00E+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.00E+00 
0. OOE+00 
0.00E+00 
0. OOE+00 
O.OOE+00 
0. 00E+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00

0.OOE+00 
0.0 0E+00 
0.OOE+00 
0.00E+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.00E+00 

0. 00E+00 
0. OOE+00 
0.003E+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0. OOE+00 
0.00E+00 
0. OOE+00 
0. 00E+00 

0.OOE+00

5. 19E+00 
1. 17E-11 
1. 87E-01 
4.89E-28 
1.71E-04 

2. 85E-01 
6.43E-13 
1.03E-02 
2. 69E-29 
9. 38E-06 

2.28E-01 
5. 14E-13 
8.23E-03 
2. 15E-29 
7. 50E-06 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0. OOE+00 
0. 00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0. OOE+00 

5. 90E+00

4. 66E-05 
1. 03E-13 
1. 66E-05 
2. 64E-29 
1.78E-07 

2. 56E-06 
5. 64E-15 
9.1OE-07 
1. 45E-30 
9.76E-09 

2.05E-06 
4. 51E-15 
7.28E-07 
1.16E-30 
7. 81E-09 

9.09E-06 
1.46E-05 
2.20E-03 
5.26E-88 
3.0 1E-05 
4. 44E-78 
2. 95E-16 
1.05E-08 
1.45E-06 
3. 1OE-20 
3.43E-10 

2. 32E-03

6. 16E-04 
5.51E-13 
2. 92E-04 
1.34E-28 
1. 12E-06 

3. 38E-05 
3. 03E-14 
1. 60E-05 
7.37E-30 
6.18E-08 

2.71E-05 
2. 42E-14 
1.28E-05 
5.90E-30 
4. 94E-08 

3. 18E-04 
1. 32E-03 
8.36E-02 
2. 92E-87 
9.79E-04 
1 16E-76 
3.3 36E-15 
3. 61E-07 
3.74E-03 
1. 18E-18 
1. 95E-09 

9.1OE-02

FHA - CR, LPZ, 0-80 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 8.000 HOURS: X/Q(SITE)= .40E-04 SEC/M3 PRIMARY LEAK RATE-****** PERCENT/DAY

X/Q CONT ROOM= .27E-08 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

IEN TECH
CLIENT:

PARTICULATE 
ORGANIC
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CLEANUP RATES (HR-i)

SECONDARY CONT CENTER

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM 
(CURIES) (UCI/CM3)

.000 

.000 

.000

SITE BOUNDARY DOSES 
THYROID WH BODY

1.000 
1.000 
1.000 

(REM) 
BETA

1.000 
1.000 
1.000

CONTROL ROOM DOSES 
THYROID WH BODY

ELEMENTAL 
1-131 0.OOE+00 
1-132 .003E+00 
1-133 0.OOE+00 
1-134 0.00E+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00 
KR-85 0.OOE+00 
KR-87 0.OOE+00 
KR-88 0.OOE+00

FHA - CR, LPZ, 0-80 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL,

SPRAY PRIMARY

(REM) 
BETA

2.23E+02 
1.25E-08 
4. 06E+01 
1. 14E-25 
1.36E-01 

1. 23E+01 
6. 88E-10 
2. 23E+00 
6.24E-27 
7.46E-03 

9. 80E+00 
5. 50E-10 
1.78E+00 
4.99E-27 
5. 97E-03 

1. 69E+02 
5. 72E+02 
4. 04E+04 
4. 67E-89 
1.35E+02 
1. 55E-78 
6. 37E-10 
4. 04E-02 
1.22E+03 
2. 28E-15 
8. 26E-05

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. 00E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

1.27E-03 
7. 13E-14 
2.31E-04 
6.47E-31 
7. 73E-07 

6.98E-05 
3. 92E-15 
1.27E-05 
3. 55E-32 
4.25E-08 

5. 59E-05 
3. 14E-15 
1.02E-05 
2.84E-32 
3. 40E-08 

9. 64E-04 
3.2 6E-03 
2. 30E-01 
2 . 66E-94 
7.71E-04 
8. 85E-84 
3. 63E-15 
2.30E-07 
6.98E-03 
1. 30E-20 
4. 71E-10

3. 16E-07 
1.78E-17 
5.76E-08 
1. 61E-34 
1. 93E-10 

1.74E-08 
9.76E-19 
3. 16E-09 
0. 85E-36 
1. 06E-11 

1. 39E-08 
7. 81E-19 
2.53E-09 
7. 08E-36 
8. 46E-12 

2. 40E-07 
8. 12E-07 
5. 73E-05 
6. 62E-98 
1. 92E-07 
2.20E-87 
9.04E-19 
5.73E-11 
1.74E-06 
3. 23E-24 
1. 17E-13

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0. OOE+00 
0.00E+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 

O.OOE+00

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00

1. 01E+01 
1. 19E-II 
3. 38E-01 
2. 18E-28 
2. 61E-04 

5. 53E-01 
6.51E-13 
1.86E-02 
1.20E-29 
1. 44E-05 

4. 42E-01 
5.21E-13 
1. 49E-02 
9.59E-30 
1. 15E-05 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

1. 14E+01

c/') zm 
= mr 
m C 

-K

1

9.04E-05 
1. 04E-13 
2. 99E-05 
1.18E-29 
2.'72E-07 

4.97E-06 
5.72E-15 
1. 64E-06 
6.47E-31 
1. 50E-08 

3. 98E-06 
4. 57E-15 
1.31E-06 
5.18E-31 
1.20E-08 

1.77E-05 
2.76E-05 
4.24E-03 
2. 64E-89 
4.91E-05 
3.02E-79 
2. 63E-16 
1. 42E-08 
2.83E-06 
2.03E-20 
3.8 6E-10 

4. 47E-03

1. 19E-03 
5. 59E-13 
5.26E-04 
5.98E-29 
1.72E-06 

6.56E-05 
3. 07E-14 
2. 89E-05 
3.29E-30 
9.46E-08 

5.25E-05 
2.46E-14 
2. 31E-05 
2. 63E-30 
7.57E-08 

6.18E-04 
2.50E-03 
1.62E-01 
1. 47E-88 
1. 60E-03 
7. 90E-78 
2.99E-15 
4. 91E-07 
7.31E-03 
7.74E-19 
2. 19E-09 

1.75E-01

1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL



SCIENTECH STANDARD CALCULATION SHEET 
CLIENT: FILE NO.: BY: PAGE: 

NPPD 17080-M-02 - APPENDIX 0 W. Arcieri and D. Studley 1 157 of 161

AT 24.000 HOURS: X/Q(SITE)= .16E-04 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .64E-07 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-i) 

SPRAY PRIMARY SECONDARY CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 
1.000 
1.000

1.000 1.000 
1.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

CONTROL ROOM 
(CURIES) (UCI/CM3)

SITE BOUNDARY DOSES (REM) CONTROL ROOM DOSES (REM) 
THYROID WH BODY BETA THYROID WH BODY BETA

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.0OE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 O.OOE+00 
PARTICULATE 
1-131 O.OOE+00 
1-132 O.OOE+00 
1-133 0.OOE+00 
1-134 O.O0E+00 
1-135 O.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 O.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
NOBLE GASES
XE-131M 
XE-133M 
XE-133 
XE-135M 
XE-135 
XE-138 
KR- 83M 
KR-85M 
KR-85 
KR-87 
KR-88

0.00E+00 
O .OOE+00 

0.00E+00 
0.00E+00 
0 OOE+00 
0. 00E+00 
0.00E+00 
0. 00E+00 
0.00E+00 
0.OOE+00 
0.OOE+00

2. 11E+02 
1.01E-10 
2. 39E+01 
3. 18E-31 
2. 60E-02 

1. 16E+01 
5. 54E-12 
1. 32E+00 
1.74E-32 
1.43E-03 

9.26E+00 
4.43E-12 
1.05E+00 
1.40E-32 
1. 14E-03 

1. 63E+02 
4. 66E+02 
3.70E+04 
1.44-107 
4.01E+01 
4.80E-95 
1. 69E-12 
3.24E-03 
1.22E+03 
3. 59E-19 
1. 57E-06

0. OOE+00 
O.00E+00 
0. OOE+00 
0.00E+00 
0. OOE+00 

0.OOE+00 
o.b0E+00 
0.OOE+00 
O.0OE+00 
0. OOE+00 

0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 

0. OOE+00 
0.OOE+00 
O.0OE+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0. 00E+00 
0.OOE+00 
0.00E+00 
O.OOE+00

2. 89E-06 
1. 38E-18 
3. 28E-07 
4. 35E-39 
3. 56E-10 

1.59E-07 
7. 60E-20 
1.80E-08 
2.39E-40 
1.96E-11 

1.27E-07 
6.08E-20 
1. 44E-08 
1. 91E-40 
1.57E-11 

2.23E-06 
6. 39E-06 
5. 07E-04 
1.97-115 
5. 50E-07 
6.58-103 
2. 32E-20 
4. 45E-li 
1. 68E-05 
4.92E-27 
2. 15E-14

7. 19E-10 
3. 44E-22 
8. 17E-11 
1.08E-42 
8.87E-14 

3. 95E-11 
1.89E-23 
4. 49E-12 
5. 95E-44 
4.87E-15 

3. 16E-11 
1.51E-23 
3. 59E-12 
4.76E-44 
3. 90E-15 

5. 56E-10 
1. 59E-09 
1.26E-07 
4.91-119 
1.37E-10 
1.64-106 
5.77E-24 
1.11E-14 
4.18E-09 
1.23E-30 
5. 36E-18

0. OOE+00 
O.OOE+00 
0. OOE+00 
0. 0OE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. 0OE+00 
O.0OE+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
O.OOE+00 
0.OOE+00 

0. OOE+00 
O.0OE+00 
O.0OE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00

m 

C-) 

C.

0. OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0.O0E+00 
0. OOE+00 
0.O0E+00 
0.OOE+00 

O.OOE+00 
O .OOE+O0 
0.00s+00 
0 . OOE+0O 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.00OE+00 
O.OOE+00 
0. OOE+00 

O.OOE+00

0. OOE+00 0.00E+00 
0. OOE+00 
0.OOE+00 
O.OE+00 

O.OOE+00 
0. OOE+00 
0. OOE+00 
0.00E+00 
0. 00E+00 

O.00E+00 
0. OOE+00 
0.OOE+00 
0.00s+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0. 00E+00 
0. OOE+00 
0.00E+00 
0. 00E+00 
0. 00E+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0. 00E+00 

0.00E+00

1. 14E+00 
2.06E-13 
3. 15E-02 
1. 88E-31 
1.55E-05 

6.26E-02 
1. 13E-14 
1.73E-03 
1. 03E-32 
8.53E-07 

5. 01E-02 
9.06E-15 
1.39E-03 
8.27E-33 
6.82E-07 

0. 0OE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0 OOE+00 
0. OOE+00 
0. OOE+00 
0 OOE+00 
0. OOE+00 

1.29E+00

1.03E-05 1.81E-15 
2.79E-06 
1. 02E-32 
1. 62E-08 

5. 63E-07 
9.94E-17 
1.53E-07 
5.58E-34 
8. 88E-10 

4.51E-07 
7. 95E-17 
1.23E-07 
4 .46E-34 
7. 1OE-10 

2.02E-06 
2. 94E-06 
4.75E-04 
3. 14E-97 
3. 47E-06 
2.03E-86 
2.99E-18 
6.OOE-10 
3.29E-07 
7. 98E-23 
9.33E-12 

4.98E-04

1.35E-04 9.71E-15 
4.91E-05 
5.16E-32 
1. 02E-07 

7.44E-06 
5.34E-16 
2.70E-06 
2.83E-33 
5. 62E-09 

5.95E-06 
4.27E-16 
2.16E-06 
2.27E-33 
4.49E-09 

7.06E-05 
2. 67E-04 
1.81E-02 
1.75E-96 
1.13E-04 
5.30E-85 
3.40E-17 
2.07E-08 
8. 49E-04 
3.04E-21 
5.30E-11 

1.96E-02



FHA - CR, LPZ, 0-80 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 96.000 HOURS: X/Q(SITE)= .58E-05 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY CONTROL ROOM INTAKE= 891.0 CFM

X/Q CONT ROOM= .12E-07 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-I) 

SPRAY PRIMARY SECONDARY CONT CENTER

PCT PRI LKG TO ATM =

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE

ELEMENTAL 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.OOE+00 
1-135 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 
1-132 0.OOE+00 
1-133 0.OOE+00 
1-134 0.00E+00 
1-135 0.OOE+00 
NOBLE GASES 
XE-131M 0.00E+00 
XE-133M 0.OOE+00 
XE-133 0.OOE+00 
XE-135M 0.OOE+00 
XE-135 0.OOE+00 
XE-138 0.OOE+00 
KR-83M 0.OOE+00 
KR-85M 0.OOE+00

1. 63E+02 
3.82E-20 
2. 22E+00 
3.25E-56 
1. 53E-05 

8. 94E+00 
2. 10E-21 
1.22E-01 
1.78E-57 
8. 39E-07 

7. 15E+00 
1. 68E-21 
9.77E-02 
1.43E-57 
6.72E-07 

1.37E+02 
1.8 6E+02 
2.50E+04 
7.19-191 
1. 69E-01 
2.43-169 
4.30E-24 
3. 81E-08

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00

.000 
.000 
.000

.000 .000 

.000

CONTROL ROOM 
(CURIES) (UCI/CM3)

3. 67E-18 
8. 61E-40 
5. 01E-20 
7.32E-76 
3.45E-25 

2.02E-19 
4.73E-41 
2.75E-21 
4.02E-77 
1.89E-26 

1. 61E-19 
3. 79E-41 
2.20E-21 
3.22E-77 
1.51E-26 

3. 08E-18 
4.19E-18 
5. 63E-16 
1.62-210 
3.82E-21 
5.48-189 
9. 69E-44 
8. 58E-28

9. 13E-22 
2. 14E-43 
1.25E-23 
1.82E-79 
8. 58E-29 

5.02E-23 
1. 18E-44 
6.86E-25 
1.00E-80 
4 .71E-30 

4 . 01E-23 
9.42E-45 
5.49E-25 
8. 01E-81 
3.77E-30 

7. 66E-22 
1.04E-21 
1. 40E-19 
4.04-214 
9. 50E-25 
1.36-192 
2.41E-47 
2. 14E-31

.000 .000 

.000

SITE BOUNDARY DOSES
THYROID 

0.0OE+00 
0.OOE+00 
O.OOE+00 
0.OOE+00 
0.00E+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.00E+00

WH BODY 

0.00E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.00E+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00

1.000 1.000 
1.000 

(REM) 
BETA

0.OOE+00 0.OOE+00 
0.OOE+00 
0.0OE+00 
0.OOE+00 

O.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00

1.000 1.000 
1.000

CONTROL ROOM DOSES THYROID WH BODY

2. 60E-03 4.OOE-18 
4. 48E-05 
1.27E-39 
7. 15E-09 

1. 43E-04 
2.20E-19 
2.4 6E-06 
6.96E-41 
3. 93E-10 

1. 14E-04 
1.76E-19 
1. 97E-06 
5. 57E-41 
3. 14E-10 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOEE+00

2.33E-08 3. 51E-20 
3.97E-09 
6.84E-41 
7. 45E-12 

1.28E-09 
1.93E-21 
2.18E-10 
3.76E-42 
4.09E-13 

1.03E-09 
1. 54E-21 
1.74E-10 
3.OOE-42 
3.27E-13 

4. 68E-09 
5.79E-09 
1.05E-06 
2.33-118 
2.48E-09 
1.51-105 
1.91E-23 
1. 16E-13

= m 
m' C1 -K

(REM) BETA

3.08E-07 1.88E-19 
6.98E-08 
3.47E-40 
4.71E-I1 

1. 69E-08 
1.03E-20 
3.84E-09 
1.91E-41 
2. 59E-12 

1.35E-08 
8.28E-21 
3.07E-09 
1.53E-41 
2.07E-12 

1. 64E-07 
5.24E-07 
3. 99E-05 
1.30-117 
8.07E-08 
3.94-104 
2.17E-22 
3.99E-12

1

00.00
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0.00E+00 1.22E+03 0.OOE+00 2.76E-17 6.87E-21 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 

0.OOE+00 2.78E-36 0.00E+00 6.28E-56 1.56E-59 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 

0.OOE+00 2.83E-14 0.00E+00 6.38E-34 1.59E-37 0.OOE+00 0.OOE+00 O.00E+00 0.OOE+00 
-------- -------- -------- -------

0.00E+00 0.OOE+00 0.OOE+00 2.90E-03

7.93E-10 2.05E-06 3.03E-29 1.15E-27 
4.27E-16 2.42E-15 

1.09E-06 4.32E-05

FHA - CR, LPZ, 0-80 sec, CR, Sec not isolated

ANALYSIS BASED ON: 1 MWT, 141860. FT3 CONT CENTER VOLUME, 64600. FT3 CONTROL ROOM VOLUME, 31.36 FT EFF RADIUS

1. FT3 SPRAYED VOL, 795000. FT3 UNSPRAYED VOL, 1. CFM MIXING, 00.00 PCT REL TO SPRAYED VOL

AT 720.000 HOURS: X/Q(SITE)= .17E-05 SEC/M3 PRIMARY LEAK RATE=****** PERCENT/DAY

X/Q CONT ROOM= .66E-08 SEC/M3 SEC RELEASE RATE= .OOE+00 VOL/DAY

CLEANUP RATES (HR-i) -== = = = = == = = = = = = =======-- - - --=== ==

SPRAY

ELEMENTAL 
PARTICULATE 
ORGANIC

.000 

.000 

.000

PRIMARY

.000 
.000 
.000

.000 

.000 

.000

.000 

.000 

.000

CONTROL ROOM INTAKE= 891.0 CFM 

PCT PRI LKG TO ATM = 00.00

FILTER NON-REMOVAL FACTORS 

RELEASE CONT CENTER

1.000 1.000 
1.000

1.000 1.000 
1.000

ACTIVITY (CURIES) 
ISOTOPE PRIMARY SECONDARY RELEASE 

ELEMENTAL 
1-131 0.OOE+00 1.73E+01 0.OOE+00 
1-132 0.ooE+00 8.40-102 0.OOE+00 

1-133 0.OOE+00 2.52E-09 0.OOE+00 
1-134 0.OOE+00 0.OOE+00 0.OOE+00 
1-135 0.ooE+00 1.53E-33 0.OOE+00 
PARTICULATE 
1-131 0.OOE+00 9.52E-01 0.OOE+00 

1-132 0.OOE+00 4.61-103 0.OOE+00 
1-133 0.OOE+00 1.38E-10 0.OOE+00 
1-134 O.OOE+00 0.OOE+00 0.OOE+00 

1-135 0.OOE+00 8.40E-35 0.OOE+00 
ORGANIC 
1-131 0.OOE+00 7.61E-01 0.OOE+00 
1-132 0.OOE+00 3.69-103 0.OOE+00 
1-133 0.OOE+00 1.11E-10 0.OOE+00 

1-134 0.OOE+00 0.OOE+00 0.OOE+00 

1-135 0.OOE+00 6.72E-35 0.OOE+00 
NOBLE GASES 
XE-131M 0.OOE+00 2.97E+01 0.OOE+00 
XE-133M 0.00E+00 6.39E-02 0.OOE+00

rri 

Km

CONTROL ROOM 
(CURIES) (UCI/CM3)

0.OOE+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 

0.00E+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 
0.00E+00 

0.OOE+00 
0. 00E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 

0. OOE+00 
0. 00E+00 
0. OOE+00 
0. OOE+00 
0. 00E+00 

0.OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0. OOE+00

SITE BOUNDARY DOSES (REM) 
THYROID WH BODY BETA

0.OOE+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.OOE+00 

0. 00E+00 
0. OOE+00 
0.00E+00 
0.00E+00 
0.OOE+00 

0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

0. OOE+00 0.00E+00 
0.00E+00 
0. OOE+00 
0.00E+00 

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 

0.00E+00 
0. OOE+00 
0.00E+00 
0.OOE+00

0.OOE+00 0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 

0.OOE+00 
0.00E+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.00E+00

0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 
0.OOE+00 0.005+00 0.00E+00 0.OOE+00 0.OOE+00

CONTROL ROOM DOSES (REM) THYROID WH BODY BETA

3.30E-15 2. 49E-39 
6.85E-18 
2.13E-76 
6.92E-24 

1. 81E-16 
1.37E-40 
3 .76E-19 
1. 17E-77 
3.80E-25 

1.45E-16 
1.09E-40 
3.01E-19 
9. 36E-78 
3.04E-25

2.97E-20 2.18E-41 
6.0 6E-22 
1.15E-77 
7.20E-27 

1.63E-21 
1.20E-42 
3.33E-23 
6.32E-79 
3. 96E-28 

1.30E-21 
9.60E-43 
2. 66E-23 
5.05E-79 
3.17E-28

3.92E-19 1.17E-40 
1.07E-20 
5.84E-77 
4.56E-26 

2. 15E-20 
6. 44E-42 
5.86E-22 
3.21E-78 
2.50E-27 

1.72E-20 
5. 15E-42 
4. 69E-22 
2. 57E-78 
2.00E-27

0.00E+00 6.46E-21 2.26E-19 
0.OOE+00 3.79E-21 3.44E-19

KR-85 
KR-87 
KR-88

SECONDARY CONT CENTER



SCIENTECH STANDARD CALCULATION SHEET 
CLIENT: FILE NO.: BY: PAGE: 

NPPD 17080-M-02 - APPENDIX 0 W. Arcieri and D. Studley 160 of 161

XE-133 
XE-135M 
XE-135 
XE-138 
KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

0.00E+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. 00E+00 
0.00E+00 
0.00E+00 
0. 00E+00 
0.00E+00

8.21E+02 
0. 00E+00 
4.40E-22 
0.00E+00 
0.00E+00 
7. 07E-51 
1.22E+03 
0.00E+00 
2. 14E-81

0.00E+00 
0.00E+00 
0.00E+00 
0. OOE+00 
0. 00E+00 
0.00E+00 
0.OOE+00 
0,00E+00 
0.00E+00

0. OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00

0.OOE+00 
0. OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00

0. OOE+00 
0.OOE+00 
0. 00E+00 
0. 00E+00 
0. OOE+00 
0.OOE+00 
0. 00E+00 
0.00E+00 
0.00E+00 

0.00E+00

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00

0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00

0. OOE+00 0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

3. 63E-15

1. 16E-18 
1.92-213 
1.72E-23 
1.26-191 
7.98E-47 
2.24E-30 
1. 30E-21 
3.8 6E-58 
1.26E-35 

1.21E-18

4 .43E-17 1.07-212 
5. 59E-22 
3.28-190 
9.08E-46 
7.7 1E-29 
3.37E-18 
1. 47E-56 
7. 18E-35 

4.87E-17

TOTAL DOSES 0-30 DAYS 8.87E+00 3.28E-02 1.37E-01 2.72E+01 1.07E-02 4.18E-01

FHA - CR, LPZ, 0-80 sec, CR, Sec not isolated

ISOTOPE
2. HRS 8. HRS 24. HRS 96. HRS

ELEMENTAL 
1-131 6.37E+01 
1-132 3.86E-08 
1-133 1.47E+01 
1-134 1.87E-23 
1-135 8.60E-02 
PARTICULATE 
1-131 3.50E+00 
1-132 2.12E-09 
1-133 8.06E-01 
1-134 1.03E-24 
1-135 4.72E-03 
ORGANIC 
1-131 2.80E+00 
1-132 1.70E-09 
1-133 6.45E-01 
1-134 8.21E-25 
1-135 3.78E-03 
NOBLE GASES
XE-131M 
XE-133M 
XE-133 
XE-135M 
XE-135 
XE-138 
KR-83M 
KR-85M 
KR-85 
KR-87 
KR-88

4.79E+01 
1.76E+02 
1. 17E+04 
2.27E-80 
6.89E+01 
7. 56E-71 
3. 42E-09 
3. 95E-02 
3. 40E+02 
5.OOE-14 
1. 66E-04

0.00E+00 
0.OOE+00 
0. OOE+00 
0.00E+00 
0.00E+00 

0. OOE+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0. OOE+00 

0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
O.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0. 00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00

0. OOE+00 
0. OOE+00 
0.OOE+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.00E+00 
0. OOE+00 
0. OOE+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0. 00E+00

0. OOE+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 

0. OOE+00 
0. OOE+00 
0.00E+00 
0. 00E+00 
0. OOE+00 

0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 

0.OOE+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0. 00E+00 
0.OOE+00 
O.OOE+00

ACTIVITY RELEASED (CURIES) 
720. HRS

O.OOE+00 
0. OOE+00 
O.OOE+00 
OOOE+00 
O.OOE+O0 
0. 00E+00 

0. OOE+00 
0.00E+00 
0. 00E+00 
0. OOE+00 
0.00E+00 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 

0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. 00E+00 
0.OOE+00 
0.OOE+00

6.37E+01 
3.86E-08 
1. 47E+01 
1.87E-23 
8.60E-02 

3. 50E+00 
2.12E-09 
8.06E-01 
1.03E-24 
4.72E-03 

2. 80E+00 
1.70E-09 
6. 45E-01 
8.21E-25 
3.78E-03 

4.79E+01 
1 .76E+02 
1. 17E+04 
2.27E-80 
6.89E+01 
7. 56E-71 
3. 42E-09 
3.95E-02 
3.40E+02 
5.00E-14 
1. 66E-04

1

a 

c)
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END EXECUTION DATE: 12/03/1999 

END EXECUTION TIME: 09:32:12.55
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CLIENT:
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